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ZILZMARAREHFENNFERER, REGEKTE
Mo XRD & PL MR %, PiGF RE B ELARFMLLME, B-
SiA1ON:Eu-PiGF # 540 nm (FWHM~55 nm). KSF:Mn-PiGF %
631 nm (FWHM<10 nm) %%, #EEIEH LD,

a b 20 - p-SIAION:Eu-PIGF C J——— B-SIAION:EU-PGC
B-SIAION:Eu-PiGF 151 : kﬁ
;: £10 —\ﬂg— = B-SIAION:Eu Phosphor
5 B-SIAION:Eu-Phosphor 2 5] 50 W% s
2 J‘J_L.“ Lol an b = —— 60 W% %*
[%] s M-
8 KSF:Mn-PiGF £ 20 SFMmPIEE § | ksFun-pec
E g =
i ] 154
= ——30wt%
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l l 5 50 wi% AN
T T T — ‘I - T T 0 r . . 80wtk .
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. i L a3.6% W
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B 2. PiGF &9 & XM ae

REBILRER, NEKE + REMBRARELERTE
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‘«( kf‘) S100] CEREEEID , ~ 3120 IREEED -
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< B % kR UL “Integrating High
Thermal
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Reliability  Photoluminescence 1n  Double—

Sapphire-Sandwiched Phosphor—in—-Glass Film for Laser
N #L & Fk &£ Advanced Functional
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BEUITHHEAE: BEX 888 %% 4 (Grant No. 52425206);
AR E AR S (No. 2024ZYGXZR004)
JBSCRERE: https://doi. org/10. 1002/adfm. 202520133

BULARHR SR

FRERBIREIBA : RMFI TR T EERLIEE ZTE

A BABERRI 19. 23%IAUERL

e A LAFE A (0SCs) M EREAHITT 20%, [E&EMHF
HE M BB B R AL 100 nm A EHEEEE W nEE
FERENDEFER, LETEHTHE T EREANNERTEZE
Exgem MR, A, BE~ L ATRERLTE (oaxd
EmI) EXREEENAERGHEBRAZL, Fib, #7F 0SCs
MNENEREER AR, BRI HE B AR A B Kk
5o

NH, #FEEIAFAAMBSEHLEERALRENRE
RBFRAEFF —HELEEERRIA 2,4, 6- =R % (TBP)
AEREEAFIF RSN EEL (e, £ 300 nm BEE
i1 D18:1L8-B0 = 7T 0SCs H £ I T 19. 23%By NIERK E . Z/-HF
BIBEREAHETGHEME 0SCs #BET TTERE, FAHESH
AR F B T A,

20



D18:L.8-BO based binary OSCs
26 .

24 ® | —
Certified report N\
22 Additive TBP:  (NTSN “ rified report -\
—_ 4 Reverse Sean -~ A\
= 201 Br)\//'\Br ‘ o
i y j.| PCE:19.23%@300 nm \
&' - +  FF:78.02% \
16 ’ Jsc: 28.18 mA/cm?
144 —o—Control Voc: 0.874V ‘ll
12 TBP processed PR T :
160 260 360 460 SEID PR AL et 28 o - L FR b 2R
Thickness (n m) Figurel I-V and P-V characteristic curves
o8
5 Control TBP treated 482
® 426 4.36 428 443 441 457 463
s 4 378 3.89 3.86 3.95
o
L
=l
0 24
% D18 D18 L8-BO L8-BO D18:L8-BO D18:L8-BO
o, 100 nm 300 nm 100 nm 300 nm 100 nm 300 nm

ZWH R, BN EFH Ce ) REWEE G XA
il &= 2K B FEHY 0SCs H 2. 4T, - H.% 0% B & 0SCs 8915
MLl R E2EH. AATIANELEEERRAA 2,4,6- =8
"ue (TBP), 7] & i 4% 78 AL 1K A1 B9 /- % 4. TBP o3&
WEMRZ 8 B ARG AR, £ TBP RAEWNEERIT EL
B TN, ERWBTYHKE, URERFNEAMESTE
Wi, 2T, o¥ EXAFWRFLERA T B RIBREH
WH T 4. £ TBP A FEH 300 nm 9B LI T 19. 23%e4IAE
HE, AT 300 nm JEE T 0SCs R E M EL T, FHEHT
EHMEBEERRURE G ABR I LR ZE K, a5k
300 nm f£E =75 0SC % 4em’ &R E AR T LI 18, 31%3 X, &g
300 nm fE/E 0SC L4 £ 16. 94em’ FL 4B AR T 23 17. 35%%% %,
XM TAERA, f&2eAmal TREE AN LB RN B E K,
HEREFBEERAMER 0SCs BET —FFHMAFTE, AW
B H AR

AR R FELL “Elevating Dielectric Constant via
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Additive  Engineering: Achieving 19 23% Certified
Efficiency in Thick-Film Binary Organic Solar Cells” %
FE R Joule £, HHBIAEE ARE R AKX . KEANB 20K,
F—EEAIHREL A ZAR TR TEXREARFES
TH. BXERA LR, S REEA S N A AT EATE
SR T E B9 B
JR Xk
https://doi. org/10. 1016/ . joule. 2025. 102135

BREEZERAEN . B EEERFMRIREN D FSSIEREAR . S

M REB LA PRt

P4k, AHLAMHEM (0SC) LLEFE., T, FEHSEM
BEIRTHARENNT ZKE. EEl, A LA P L B4 L
2 (PCE) T4 3T 20%. & B K Ak A By &1 M RE R ALF AR A4,
MHENAHEMANBEEFEFEERE X

fH, FEEIAFAAMBEEHLEEAZRENEE
EHRRAEURR A LA BT ZEARRA R, &5
HERATANMEIES /15, EIT B 18%HI LU E UK
0. 363 HYB L dm il A Fo

ATAEAERAMAFH TIE (Energy Environ. Sci. 2024,
17, 6627-6639) WY& £, R¥FFT BTA-C4-C1 (IET EBR) By
BT, AETRFZALN NEF B EMEE, HitA &
T Wl B BB T & 4K BTA-C1-C1 (¥ X BUfX) #r BTA-EH-
Cl Q—ZEDEBMR), B& X HEATHEH, BTACI-CL +F
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AR E R R RAR, XA — RAE 4T BTA-C1-Cl &
R E, NTHESES TEAFHER, B —%mREMN, A
2 T, BTA-C4-Cl #n BTA-EH-C1 (W ¥R+, o THMREMEF
FHZIT ZHEWEEM., BB iEmi&H, £T BTA-
EH-Cl Wy X gt B A B v W o) 71 5%, EM sl % <1k 2 [
HEMSBER, FREPONKTEENE g H, g%, &
T BTA-EH-C1 WY& E5Z 3T 78. 66%HYE 7 B F (FF) 1 18. 04%
Mo R GER R (PCE), XEEWEATIHLIE T ZHEANAM
HMI R SRR, FE, & TIREeREFE, BTA-EH-C1 £
T & 0.363 B & REF (FOM), X—4 R ARG /NT KAEAE
FRAESHRU S HEX AR BN EREE, LA T HEEHETF
ZRERKABENATEMBF N FHE RE A,

BTAEH.CI n —s— Figure=of-merit

—%

¢ [] Power conversion efficiency
5 . i 12 [ Synthetic Complexicity /
W .4 o 0%
2 4 o H [ lon
S .. W
A L :
o ; ook Wiy e = >
BTA-C1-Cl BTA-C4-Cl BTA-EH-CI 10 15 20 25 30 m ’_L‘ \
e L DL ] |

Re v 3D network packing v Fine-tuning Film Kinetics “yous smroor 6 mar 18726 BTAGHRCI

B 1. A =2 MAEARIRR A, ST T &R
Mok H KR kB UL “Low—cost Fused-ring FElectron
Acceptors for Efficient Organic Solar Cells by Fine-
tuning Molecular Crystallization and Film Formation
Kinetics” X @l X & % Angewandte Chemie Internation
Edition £, AFRAEZEAKAB LT MBEEEH K, F—1FxF
AREEIAFH BT M ERERE L. 27T THERET
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FEORFEESL. T R ERMENFAEMARES, PREERE
KA 4%, FEBLEERFEASERFATE WK .
JBSCEEFHE: https://doi. org/10. 1002/anie. 202517485

HYHBEN: AT RRE MR R ISHA ARSI R R

FITHE, HEEE 26%

ETHRK (FA) 8145467 (40 FAPbI, 5 Cs,FAPbI,) FH 4
E ARG R AR E M, AN E SRR E A5 A FH &
HMEEAMEL, R, FA L Cs £B%T AL R ¥ L E
¥IRBHEERG, MBS RNERE, NWIREHEEERE. &
RERBERE, MACl SRR Rt R4 &, EHELES TR
EWHIET &FEe. FHit, FAERENT A 55587 #EH+
REVEEmFw, T LIAERESKIAREWGHRT AHaE
AR EER .

fH, FHETAFAAMBERGLEEALREFNE K
HAZ IR AL AR b AT & B LB R R s, S 4E AR R
TERRTARERA, \MEEREEHY AHEMHRES
e, HEERNNRY T IEESRT LRGN,

AFRGIFHEHEL T — Mo FIRUGE R Keg ., @K
[ — 10 (4-38F ) shok (Br-TPP) 1B X o B im0 31 A\ KB
#, EIT XTI MAE55KY & @5 FHOE#H L. Br-TPP 4 F
BEFWA n-HEERSEERETHERREREER, FH£
R4 54557 Bl IRk P By Po> B F REMFESE T2 AR REAL,
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VA, BMBEERFETT BEE By W50 R, FF
EammEKNBEME T FEER A EKEGHRED K.

(a) -4.87 e2 (b)

A I g
® ™ ¥ 3 v &l
‘Q‘:o .' ' v e ‘CB ‘ ‘CB:Br-TPP ! p ¢ o\ D X )
o’ « N b g < g
,?:m ' Antisolvent application
) %52 H 1
Br

FA0sCsposPbly

(c)

e

- Normalized PL Intensity (a.u.)
o

(f)

B 1.Br-TPP 893 %547, WIEHAT, LM A A=554k 5 K 8
WP R AT

HENKIERH, Br-TPP WEINBEZRATEELERE S &
KBH, AHFERT Urbach b5 EBAK E . B Bl 937 LA
R TRHRTAGER, FEHEGDEFNG. BN, ZREM
WT REMNFHFETRRTEEER, A\TMEA T 2 BEE,
Tl S e | B9 T MA Bl E A5 AFHEE B SZHL T 26. 08%HY
tEERRE, BERSREBHEREERATHER 1000 /Nt 517
REFHE T 90T R E, BRILHEHAZATIRE N,

RIMEARAMHIT MA 557 & mEd EARET HEm
BRAATE, AR T FIRERE R @AELIER. 44
G R ER G ER T HNEN, ATARAEBRRE SEREIE
AR T LRBHITRT HER.
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M o= Bt ® Ok F UL “Antisolvent FEngineering for
Volatile—Free Methylammonium Perovskite Solar Cells with
Efficiencies FExceeding 26%” X #l X & & Chemical
Engineering Journal t, HE ¥ EIFAEHE Nk FHIK, F—1EF
ArEELE, AR IR T EREAMFES (KT
52373180) Furf R\ REAMB N 5% (w5 20247YGXZR076)
S RO T E B9 9 B

B X ¥ : https://doi.org/10.1016/j. cej. 2025. 168526

PRERBUIRHEIBA : A= S B XM RN TR B RS2

MBNKPRE =S NI S M4RE

HHLAFEEE B (0SCs) By o R 423 & (PCE) H Bl R
20%, BRHEAMBELAE A, A, YuHERENE4RE
FHFREEBREAA (WAATFER FHE&, XFRLRFAR
BREEGEZATETANELEFZ N FELEZE L ERATA
HEFmITE, BEEFZEZIA G ERE mEEHRZ—,

fH, FEEIAFAAMBESEHLEEALREHRER
HAX BB AT &k T = AR 807 1 1 0 159 AR i A 7 (C1-Th-
Si0. Br-Th-Si0 A7 I-Th-Si0). & & D18:L8-BO & & 1, %
KRBT FREREL RTERNEN R, RAEJTHESE
wE, FREEHATE, ANMEFEA 0SCs B, H
#, C1-Th-Si0 B AA A& A, ¥ 5 D18 #¢ L8-BO /* £ & &
MEMER, EREMAEREN n-n EE, I RMIERE:
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HAEFEH T H &0 B EIL 20.64% CGAERZE 20. 11%); &
60%5 90% = V& == A, o | & 19 2 17 4 AR 20. 45%77 20. 19%6Y
BHE, REWNEANIEHEN &R LT BHRNEAHE
T #l & b aE 0SCs 48 T 8 2B Am 71l 1t 5K

oL 11 L1l
—S|i-O-S|-O-SII— —SII'O'SI'O'Sll— —Sli-O-Sl-O-Sll—
Three designed
additives
c|’\ cl Br /_\ Br II\I
S S S
Cl-Th-SiO Br-Th-SiO I-Th-SiO

N,-processed: PCE 20.64% PCE 20.49%  PCE 19.93%
Air (RH 60%)-processed: PCE 20.45% PCE 20.26%  PCE 19.60%
Air (RH 90%)-processed: PCE 20.19%  PCE 20.03%  PCE 19.43%

Fibrilization of
D18:L8-BO
active layer

ARG G T = A5 e 4 B8 15 89 51 KB 9 A A
(C1-Th-Si0. Br-Th-Si0 & I-Th-Si0), ¥ & % & = A5 + 4
& BA BRI 5 TR M s R GAFM 5 TEM 6 BA % 2R,
ZRMA LI D18 L8-BO R IEF R AF R W 4 454, H B
EAHE G TRERE AEnam g R ERNEHAS
B, RREEEFTE, TAMWAXBEAERR T &0 EHERE
A7 18.59%, £ 60%7F1 90%IE & == <, | 4 A F# £ 17. 30%70 16. 60%.
il 6 A C1-Th=Si0, Br-Th-Si0 1 I-Th-Si0 £ &R *F | & B 2 ¢
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ME LS HIRFE 20.64%, 20.49%F 19.93%, H = C1-Th-Si0 %
BRI E 20 11%. EZAMIF, £ RH 60%EE T =F%
F AL 20. 45% . 20. 26%7F7 19. 60%, RH 90%= I8 748 T d R £ &
20. 19%. 20. 03%F1 19. 43%, Z /N 20| K #s 4 = J I H | &= 1k 6
0SCs ®# B T AR &R

Mk ® ik B UL “Siloxane—Tethered Halogenated
Thiophene  Additives  Enable  Excellent  Fibrillar
Morphology and Air Processing for High-Performing
Polymer Solar Cells” A # & % 1E Advanced Materials £, %
PRAEEARERARAKENRNLE, F—EZAGREHL
. ZRRIERETERBAMFES (221790400, | K4
b5 N EAAF R EATE (2019B030302007) VLK K& #
w5 R E AL 4 (2024A1515012693) 4 LA T E B9 4 B

JB CHEHE: http://doi. org/10. 1002/adma. 202512197

7R3N

i GHER: FREM A-D-A BIEHLHEREHESINESY

AR I ) 7182

BANARERMAETHERERATFHEMEF S
NGB FAEBEN R =, #2517 KR8 Fm AR L.
ABITERE IR R ETEW R HE L TREY, AL
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N FHAEEHNHEN., EFENT AL, ZEZNE KRR GE
T LB T BT AR R REM R RZ —, AT,
E A7 >CERARE B AL TR T R £, R e Y B E A
AU BREHNBERG, IF, TRRAELIANGETHTE
WAL B A AR RIFE, et R A, AERET
AR RE I, AR R BTN B AR B B & BT 4k A EDOT
BT SR, RitmAAET 2R, A . BHFRE SR A-D-
AR % B @& F EDOT-TPAO, B T SR Kt B 2T 2140
CRopI AR, FRHEAH0.02 S cn WETFEER, AKX
LA AR BT AR

WH, AAMMEZHLEELLREZTHRE RAENRE
T—MFAT MR e E RN, MR ETTRT BN
HMREGENETXR, BL—FHENEGREZHT AR ERK
fl &, TRETESEMEZITIRERE, AR AT R HETH
T (B 3% 300 2] 2500 nm DL ). B &M R TR R
BT T AMRHE R B R R e RE, £ 1064 nm BYBOL B ST (0.9
W em®) T, EDOT-TPAO, 7 60 s Wik FAIEE 290°C, T HEl
SRR E B R Z AR AR B EZHEBRITHERAL T
WmE R AT e EXRMER, 2 TEMWEIH A-D-A A,

ERFRT, RATESARETXHRER, FTH xRN
RET AN RE BEZER, ZAH N ET a7 R EDOT-
TPAOMe, £ 3¢ f] 3 By — 2 it W 25 RORE Rl & LA 22 R R
EDOT-TPAO, EZ A F EH MR EM BN FMEN, B THEFEFHA
0.02 S cm ' MEHR KRBT AR HE B R T A7 R 5L 0RO LLR
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HAK KR FHER . 7 808 nm A7 1064 nm |+ 34 & I,
HL R ERE, A HETE 1064nm WA T, HREEFTAREATE
290°C (0.9 W cm ), M T XEiFE 024 K 2 B E A LA
. FERZ AR R T KA R DA BB K . EDOT-TPAO, 72 56 #4
BT T HRFET RENRESEMES N, B AERAEI d &K
/N B+ B L8 BRSO AZ R A8 5 R AT AR — B
B B, AR AR ob A ST AR T EAD B A R E LY
AR A SR RTIR, B3 T HMR M0 kIR,

33333

Donor  EDOT-TPAOMe,  EDOT-TPAO,

e Z ,af : ‘ Aromatic Nitric Acid
Rad.cals(ANAR)
e oo t’;‘ﬁ‘,@o
p 9

EDOT-TPAO,

Acceptor A-D-A  Acceptor

P 1. EDOT-TPAQ, 899 -F 25 4], A %1% AR K G IR AT )G 69 4
F A E E IR L6 TLC BB A
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——EDOT-TPAOMe,

73350 1064nm raser EpOT-TPAG, ——0-1W em? 6300 - 1064nm laser 0.8Wem? — T
2 4

> 0.2W cm™?

0.3W cm? ~250
—v—0.4W cm*? o))
—+—0.5W cm? P 200
2 =
0.6W cm -—

~+=0.7W cm" E 150 |

—e—0.8W cm?

o

0 20 40 60 80 100 120 0 200 400 600 800 1000 1200
Time (s) Time (s)

—— EDOT-TPAOMe,
———EDOT-TPAO,
Sun light

o o0 o

2 o o B9 o o
»

Absorbance (a.u.)
o N

1500 2000 2500
Wavelength (nm)

500 1000

K 2. EDOT-TPAO, £ 1064 nm B A RBH T TR H &K, L MMAIR
) 2 A BRH AR K UV SRR 8

AR R ELL “Stable Ultrabroad-Absorbing Radical
Achieves Efficient NIR-11 Photothermal Conversion via
Facile Synthesis” A # &% & 1E Advanced Science #1T| £ . #
XHEAEZEANFEFEIAFZFARAER, L RGPEAFEZR
BIABRANUARINERTTEREL, LFE I AFAREKEY
AR E R FFME LA A LR E —1FxF . 2o 5 TIERE
TEREESHLITXTEREA (2024YFB3612400), B XK g4
FH A ZE EHHE (22375065, 22303008) & FHAFTE B4 B .

JB CHE#E: https:// 10.1002/advs. 202513587
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b4

=HBEHRRIHGHY
® (L %15 §

AlE. 3D LS

MEM R FEHETAFUXMKE 2 F#224 F

B\\

® [/ | 47 35,

= RO U B DR TR A U R (SLS) A0 2 25 6 # A (DLS)
JRE, A F = % 08U BOR R85 G 6 U 3R A R o e
ERRE, ERTEsT. RELE. ROR. t8R%E. £4
BEET. CNNTURRITEERAFER, LRRAEFRE
R T Y 8 IR A AR R
® 17 &t ] /)~

T AT E A LB A (SLS) EahA a2 (DLS) . %k
FHERGERE, e ERFIE, WA CEH LG EH ZE
RHME B A KIS (DLS) XM AL FAH x#E (PCS)
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777 vk B e AT R R M R B M R, R O R E R B AR X
FRE, EEXFRFEALET REFAEAFLRF &2 THYT KA
B FHERES A EER NT 8RB oA 7 LG 2 R E
KNG UREME 1 F 58 BALEA (SLS) M T&F
THREFWRT, FIF Mie WA A ALBEAENBH LR,
MECAT IR ERE A E R, ANTREFRAEE AN REER.
NTELTFER, LREAE. REFRHWERB AR BURER
BES A ERBME) , AR Zimm B (SREAMENE FE) T L
BEIUTSH: W EHLTFE (BXE) . Rg AHRERFF
T AME A2 F B E R R ERERT ER =4k
BAEA, STZEHMA KRR LA RBNNAE S THNERE
Sl : 0.15nm-5um; 2T &5 EH: 10k-3000k; MAEHE: 5-
155° ,£0.01° ; BEEE: 20~70°C; tIE: 660 nm # k.
O 5 AR 54K

1. E A ESeRE: 8° -165° , MEAMEEMR T 0.01° , X
HLE s EALE 140° ;

2. MR RELMR T, EEMHFEMEE 10mn 5K
5mm, £ Smm #F & RE, HF&EE AT 200 0L;

3. imE R E AR : IR E A 10-70°C, I E KT 10°CH,
FHEATRZAZAAKRE;

A M E: APD (FHRA LB -_RERLMNE) , ETFTHEH
632. 8nm # K T >65%;

. EFAG: BENTHEERFEE RN A S
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6. WOt B AR EL R AW & (632. 8nm, 21mW, 1R #& &£ 500: 1,
TEMOO) ;

T.M K& WEE % tau K&, RNERE 12.5ns, W
A FER BT [E] 50min, 2X608 HAH A, 1088 HAH < ;
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