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Halide perovskites have raised wide interest in recent years for photovoltaics, light-emitting diodes, and
other applications due to their excellent optical and electronic properties, low cost, solution processability, and
diversity as a group of materials. By ligand designs, we will discuss the influences on the phase distribution,
carrier transfer, and confinement of low-dimensional perovskites will be improved. Using blue quasi-2D
perovskites LEDs (PeLEDs) as examples, we can enhance the hole injection for better balance carrier and
improve the efficiency [1], we also modulate the n-phase distribution [2,3], optimize the carrier transfer and
confinement [4] and suppress the ion migration [5] to improve PeLED performances. For perovskite nanocrystals
(NCs), we will design the functional side-branches for good NC dispersion and high electrical conduction and
then optimize the spacing between polydentate functional groups of polymer ligands to match the surface pattern
of CsPbBr,Cl;, PeNCs, resulting in effective synergistic passivation effect and significant improvements in
PeLED efficiency and stability [6-9]. We then further extend the ligand design to enhance the mechanical stability
by establishing ligand-termination surface structure on perovskites with anchoring points and polymeric soft
chains on perovskites beyond the corresponding functional group-only or polymer-only strategies in reducing the
Young’s modulus to achieve high efficiency and stable flexible PeLEDs [10, 11]. Overall, the efficiency and
stability of the red-green-blue (RGB) perovskite LEDs can be significantly improved by comprehensively
designing the ligand structures.
[1] Z. Ren, W. Choy*, et. al., Adv. Function. Mater., 29, 1905339, 2019; [2] Z. Ren, W. Choy*, et. al., ACS
Energy Lett., 5, 2569, 202; [3] Z. Ren, W. Choy*, et. al., Adv. Mater., 33, 2005570, 2021; [4] Z. Ren, W. Choy*,
et. al., Nano-Micro Lett, 14:66, 2022; [5] D. Zhang, W. Choy*, et. al., ACS Energy Lett., 9, 1133, 2024, [6] H. Lin,
W. Choy*, et. al., Adv. Mater., 2008820, 2021. [7] B. Lyu, W. Choy*, et. al., ACS Energy Lett., 8, 577,2023; [8] D.
Li ,W. Choy*, et. al., ACS Energy Lett., DOl:acsenergylett.4c00881; [9] B. Lyu, W. Choy*, et. al., Angewandte
Chemie, DOl:anie.202408726; [10] B. Lyu, W. Choy*, et. al., Adv. Mater., DOI: 10.1002/adma.202415211. J.J.
Kim, W. Choy*, et. al., Nature Comm. 15, 2070, 2024.
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Solar energy technologies have gained significant global attention as crucial facilitators for the green and
sustainable development of human society and the economy. Organic materials hold great potential in solar energy
conversion due to their advantages, such as diverse molecular modification, pollution-free nature, low cost,
solution processing, and flexible device fabrication. Our research focuses on developing novel organometallic
polymers and investigating their performance in solar cells and solar evaporators. The iridium-based molecules
with high singlet-to-triplet conversions would be explored to improve the exciton lifetime and diffusion length,
while also optimizing the active layer morphology to enhance the efficiency of organic solar cells. [Chem. Engin.
J. 2025, 507, 160359; Sci. Bull. 2024, 69, 2862-2869; Adv. Funct. Mater. 2024, 2411058; Nano Energy 2024, 130,
110174; Chem. Eng. J. 2022, 430, 132832; ACS Mater. Lett. 2024, 6, 2964-2973] Additionally, a new strategy is
proposed that integrates multiple charge transfer mechanisms, including metal-to-ligand, ligand-to-metal,
ligand-to-ligand, and intermolecular charge transfers, into an organometallic polymer. [J. Mater. Chem. A 2024, 12,
9055-9065] This approach aims to design highly efficient photothermal materials for solar evaporation
applications. Developing novel organometallic materials opens a meaningful pathway from molecular design to
improving the solar energy conversion efficiency of both photo-to-electric and photo-to-thermal processes.
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Dual Synchronization Behavior in Light Scattering by Spherical Particle Systems
Guanglang Xu**,Sun Binggiang? Ping Zhu' Huizeng Liu®,Ye Zhou',Chen Zhou®
1. Shenzhen University
2. Fudan University
3. Nanjing University

We report the discovery of a novel and fundamental dual synchronization relationship between the scattering
efficiency (Qsca) and a specifically formulated angular distribution complexity parameter (Cp) in spherical
particle systems. Through extensive numerical simulations using the rigorous Multiple Sphere T-Matrix (MSTM)
method, we found that Qsca exhibits a strong positive correlation with (1-Cp) when the real part of the refractive
index is varied, while it synchronizes strongly and positively with Cp when the imaginary part is varied. This
counterintuitive dual behavior is particularly pronounced, approaching near-perfect overlap for single spheres in
the resonance regime, and persists with high correlation across statistically representative random multi-sphere
aggregates under similar conditions. We also demonstrate that this striking synchronization diminishes
significantly or disappears at low refractive index contrast, highlighting that the phenomenon is tied to conditions
enabling significant light-matter interaction and resonance effects. Our analysis reveals that this duality arises
from the distinct ways the real and imaginary parts of the refractive index perturb vs. dampen electromagnetic
resonances within the particles, leading to different coupled responses in the total scattered energy and the angular
distribution. This discovery provides unprecedented insights into how phase contrast and absorption processes
distinctly modulate scattering properties and the angular distribution of scattered light, particularly in regimes
dominated by resonance. It establishes that the specific formulation of Cp used here is sensitive to the overall
balance of multipole contributions, making it a valuable parameter for capturing refractive index-driven changes.
This finding establishes a new theoretical perspective for understanding resonance-driven scattering phenomena
and offers a unique framework for the development of novel optical characterization techniques capable of
distinguishing refractive and absorptive changes, and the rational design of materials with precisely controlled
scattering functionalities within the relevant optical regimes.
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D16-39
Unusual Electronic and Magnetic Properties of Spin-sandwich Cr2Sex16-x
Xiaoging Tian*
Shenzhen University/Nanjing University

The modulation of the electronic and magnetic properties of 2D Crls is investigated. The substitutional
doping of | with Se impurities can introduces hole carriers and strain, which strongly modulate the physical
properties of 2D Crls. The Se impurities are magnetic, with their magnetic direction opposite to that of Cr atoms.
Se impurities are very active and contribute shallow impurity bands into the band gap. As a result, the band gap of
Crls is reduced, and the magnetic exchange interactions between Cr atoms are significantly enhanced. The Curie
temperature can be increased up to 250 K, while the large out-of-plane magnetic anisotropic energy (MAE) is
preserved. The total magnetization, magnetic exchange interactions and band gap can be tuned over a wide range
by varying the concentration of the Se impurities. Moreover, Se doping enables electronic polarization. The strong
magnetoelectric effects of van der Waals (vdW) heterostructures composed of graphene and Janus Cr,Sesls are
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also demonstrated.
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ALFE DS B VA P A J5 FRIRL (EPSCIPSCO . XUkt Zp Ak 4l (PPF/PPD). #2312 (STMD. KMl
170 (LTM) . TR B B DA K Bk b $ s s i T %31 (SNDP). #4145 2% Ga,O3 EGSTs 28 fi o AE IR T MR 1
JE N RN TSR . 1A, FEANTMZEMZ (ANND FIGIE 74495 4% Ga,05 EGSTs B iR 7 #E
71, BB R AR R . AN E 73T Gay0s 1) =i 28 firh i A AE A T 245 N FH A 1 K i
7o

D16-46
BRI R EBFERAER
et 7>
P UK
B FATIE B ACE N RERAR, Hodfs IE7E R REIL Zom R U 1<, 30 U5 200 X LR HEAT S

MMRTFEALER, AT a] DA R SR AT A R, SN ROt iRk 55+ BA T A = A3 o R G- R 1 Th
REAE LS AR EA b, XL SIS DAL T RE V0 FEAR T2 F IO BRI i, B B I S T 24 45,
R FE g N gt T, DIa V)76 B R 8 K- SR EOR, s i 5m s — 2 F I D REJT A T
HfE BALEREOR, 2 B R AR B AUE BACETE K. ARG Sk, BaeE TR s fEar
JRHRREE, RS, Ak PR IBEED RS TRl G, BE T TS BACERERL, Rk
TG PR S SRR A AR R R BE SR % . BRESF IO 5 B ALET RIFE
SETTI, N APATRIE BT — LR S R

D16-47
ETERENYEREMERRE LRI ERRBBER
STER*. i B
NN

—ANSER L A FE L EE B R AR B R . LLIGZO F1ITO NARKM &8
SEME (MOS) BAERUTMZR . 25 R RIS A, KR T A A RoRas, HET
MOS 15 BAFE FIALEE R G A3 2 T HF AR PR . ST, TSR MOS (¥ 3 28 85 4R AN Fl L (1 55k
&, AEREBF LI PR E A RGN TR A GE S TR, MELASEHIET MOS A i T
fe BT AR, FRATFRE T W AL B TR MOS FIs . Il B Th IR, T
JEi#E 400V, Baliga IR FH0A 1.4 MWiem?, & CATIRIER) 40 1%, SEITFEMRIR”; BRI 7R E AT
MOS )& HE R JEAMICE Z R R R 2% (LDO) S8 fr, SEMLERAS HIRY 0.01 pA M8 (RIIFE, KT #
Si 3£ LDO.

D16-48
B Y NG = R A R P G RE e AN
L XIE L
R EA IR 5T A B

A, AT T LA R4 A4 ) (Indium-Zine Oxide, 1Z0) Jyia i w4 ik THUM 1 ok 45 44
BT IE S A% (Thin Film Transistor, TFT). B In:Zn ETF, 28T RR 20 ETHE PR, X 5t
AT RIEL R EOR, BEE In S &IGIN, 120 #ME A S Mgk S R A AL B . 9K 4 120
FEXF AR 525 120 T v (138 2241, FEAHHE 2 0 25 12O (R ife 520, DR S8 1F FR B Y R (03RS R 5 ) bk
5:1 12O TFT (R3S R R AlA 45 cm®V's™, BIEHUE N 0.1V, TEERIMEIEIE A 115 mVidec,  HLIFITX
Eeigid 10", 7€ 3600 s 1E/47 fh Hoik 1% 77 (Vbias = 30 V/-30 V, T= 80 °C) T ¥[8 Fi £ 48 fk F:4 0.3 V/-0.1
V. T, 9K 120 Rt BoR e A Gl T 2 A2t b BT i B H AT 5.

D16-49
TP TR
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TKAR*
R RO KA

FEH RS, AR B A R P RS R R R S5 S ki, LM, RS
S 2 M s s B BSOS ARSI AR SR BT FEAONS T 3RA TR AL di A% U A, i EL X e o
R JREEARH 5 R FH AU Hh R OGBS A AT B o AR B Il E A S DhRe Rk, AT T 2
TN BN RS AR, g TR SR ar . DUR SR TR E 1 B RV R B A A
BETT S DD REVE G SR BT SEE , i —R AR A Ak DL 1 B8 - I A% O RE B LA 51 AR LIk
MIE, I T BRI TR R

D16-50
ThRe S & AR R i Bt A% N
UV
TR TRE LIRS RGN S =

TR A v A SRS BAT AP IOSRIINE Ak DA iy RBUZ SRS i, HAE R ABLAZEL. B RENL
o NS U LA T ] B L P 55 o B0 2 J2 2 SR Ao i A S A A o LRG0, X AR AT IR e R
AYGEVERZI . Hor, i 3 U TE MR DU SRS MIH RN Th e R AR BT M R T R 4 3 R RE DL
LRGN UL A PR RE , AR SRRl AR A H G 2] T2 M - 64 58 5 PDMS IR S48
AT T —FhSAANAR B IREE R 1) F B R STNE g A leats, UIE R 17 A R A i i R )P R B TR
TR AR REN LA NS USRI R o seah, TR AR, B A o B fh 5 %l DA S BE R
A A% SR ABAS 2 1 il 4, RN T AR B SRS R] 5 R 1 DLURCR BERIL A N HL T R DRSS S L P 7

ab
He o

D16-51
T R R B R S EOR R R 5884401 9T
s>
R B A A T T

TR T BN I REANRE TAT AR E G2 o, 38 1 5 R i T 2RI AR N (K ' 1 s A i
welh, RASCBUECIRME . JeEE. YRS MUSIIN M. MESCIEDE THEOR, 8t 2 A FRE
MALH AR B A RIS R o MAh, BEE A SRBORII AR, REIG I HI S A6 3 5 HARZ A
) 2 CUAH 2R, MR EOGIR AR Sk CLIZHT RO R R G LB BB A S IR Bl o AR T R AR AT
KR B E R S BORIE Ge. GeSn. J GaN S5 AR RS BRI AT IR o R K J 31T
MIBAR R LASEILN T2 4-8 St R Bp R sese . ALK G . Ba, R T2 iR IR SEEL
MIRRTE . PRINES OGRS o

D16-52
Feter] R, BRI BB BUR AR S B
X ffi*
TN R
FETRGEACIEIR T (TADF) HLI B A LB =R (OLED) HRH T HAEME G BAs

K. MR AT RERS, EFRZBNF AN IETIZ k0. 8T, MENZER R 3
fith, PR R OCARHE R T Im A KOG R 22 e 22 DL AR G IR G ME AR SR . IR FH &5 i A5 i
R . Jyfif e TADF #PRL 2tk Re Z 1 1@, FRATRRE 1 Al hifift TADF-OLED 3R -EMA RS &4,
SEPL T TR OLED X = H AW T MIFIFH[L]: ARXT TADF ZEG M LR SE . FEEAF]F (0 in) 8, JRATTETE
AR AR R TR AT SR EUROCR S, R 12K R AR PR BT B iR 2] .
222 ik
[1] Liu, W.t, Zhang, C.T, Alessandri, R., Diroll, T. B., Li, Y, Fan, X.-C, Wang, K., Cho, H., Liu, Y.-D., Dai, Y.-H.,
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Su, Q., Li, N., Li, S.-S, Wai, S., Xu, J., Zhang, X.-H, Talapin, V. D., de Pablo, J. J., & Wang, S.-H. High-efficiency
stretchable light-emitting polymers from thermally activated delayed fluorescence. Nat. Mater. 22, 737-745
(2023).

[2] Liu, W.T, Wu, Y.-K., Vriza, K., Zhang C., Diroll, T. B., Li, Y., Guo P. J., Mei J.-G., Wang, S.-H., & Xu, J.
Depolymerizable and recyclable luminescent polymers with high light-emitting efficiencies. Nat. Sustain. 7,
1048-1056 (2024).

D16-53
BB L& RLRE NBIS 54 EMMO TFT
ik AR
TN K
HfEYCIER f1 (NBIS) HIAREE XA InGazZnO, (a-1GZ0) I ke (TFT) 78 WA &

TN N AR T Rk . ASRR T TR A A RSB AAY) (EMMO) 451 a-1IGZO TFT H5| A
GY LI B A DL SO SR NBIS FooE M. 9484k 95 BEA 2 2.0 oK, NBIS 51 IV 15 5 FL I 472 )
I IN 3.9 fhFE 2 0.54 (R . J8 I 4 4o 0 YRR IK BR RS PA KT 42 IR 4k N A AL stiAk, seEl T TFT 19
NBIS Faie M 1G5 o

D16-54
TR PR TE IR R R RS RA 1
T
74 2 FL T R R

S PR P ARMRR R B SRS A D UG T EREERE, TR T AR TR
THORIAC . BT AR AR5 BRI ACRT AT 7T, [RS8 56 4841 2 S AR VE A e 7 A SUR SR IS 17— R IR
IR R ST AT R A HE o o B B8 A7~ AR T ) OB, ST TR S ot S ol P 45 ) 13T
AR Ja BE R I AR LB BT A e AR LR, $h B 1B R AME S SR SRR N 7, DU
F R ARG IR R BUE R

D16-55
TH] [71) Ty Rk A% JB i) 2 i L e R IR S MU AR S o &%
P>, T34 1. Thorben Frahm?
1. JRINR%
2. RWTH Aachen University

fid A TR R S AMLAS HL . B RENLAS ANA L R RS R 40 TR AN Bk R SOGB4 A, RO AE TR
F1FE SRR SRR . A EISOX N TR, PR IFETT T — PR T s B i e A A )
il B AR IR BT S TN E T2 il fE4a 2 )2 FAE (Silicon-On-Insulator, SO 4 JEAA K e
BIER, GRARTE T AN B N AR RLRE ST, e R U R T Rt

FEG B T, oA RICEIEDTE (Finite Element Analysis, FEA) St @i B, K% 0
M7 R s RS SR A SRR BEZ MK R £ LEHRITH, KXEERNET
Zoh W E RO EAHGE K (Hydrogen Annealing) Z55¢8E00%, M 7 HA RIFHAIM S EE K2
PERIRIRAE . ik — D FAR AU RGB K LA 2 R R & B0 b ek R A A LA, SIN T K
PRI (Level Set Method, LSM) X HESEMITE il SR N BTSSR AT THHENEUE D 38, 48
TN T WG T U G540 5 B R IR TE SRR FE A AR K R o 2R NG S L ESHUAIRAE T HIR SCRE . B TLSS
BRI, ) T A TR R (<4 R R ), A A S R I SR ARG (<10
kPa) fN#R NRILH B B AT, H & A ol A% IR A5 A% O BUR L TG 13 )

AP G R T WAL S E s M R o SR PR Bt TR ER AR, RN MEMS TR B /NS Al
RGBT RGP GRS T 225,
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D16-56
TilAu J5EIR FER BT R BEGOK T B X v S A R v AR S A
BEZEL BEAL XIBR L ERA T ERA KBAR L EE
1. AbEORZEIRYIEE 7 4 s B TR 5B
2. AERURZEIRYNE F0 A BE A4 )22 B

AL (InO3) MBS SR IR R (OS TFTs), M HEER FHIMR. BIkSE
MU RS JEE T2 (BEOL) FASMFRE, CRON G BERIFR =4k 50 SRR Ik . JRH R
T2V (ALD) il A, eSS A FEL A S R VA T v 2 T LK, AT 8 et 0 11 7 e A
REJ1, HRNXT OS TFTs 75N SH i FE A R pk iR . R A2 9k OS TFT 450 23 R50AE, 2K
ZHEF M SN (SID) R AMTIAFAEROR G 22 B I 51 R B 3 1 25 2R FiL A, P B BHAST T AT
FEER EEIEAT AR R (ICs) HsERR  « MR, FRATAA, B MRS IR A & 45 M 10 B o
Tt (SATG) ZEH, TEJuibfEpra b I BRI ), Bl — PRI M. Tk, &
SCHi T — T 1 RE AN K IO ) v A I SR AR (SATG InO3 TFTS), 570 T-56 & TR g i+ )2
UURR (PEALD) HA il £ 1) v o B 4800 G 52 AR S AL AE Y o, BTl 45 IO 38 142 200 nm (34K
TRIL UGB 10° (T KL Con/lope)» JLFFT ZBS KR, 1.34V FIBIE L (W), B 84.8 mV/dec
(K317 (R (B 422105 (SS), 19.7em’IVs RI37 80T 2 (uee) IR FBLE 1V I (KU — KBS T (go) 3 E] 109.4 pS/um.
LW T SATG In03 TFTs HITU4EILEE /T, VA A 800 nm J8/NAE 200 nm, Vo I SUEFE /N T
0.1V, ZHFMERERA HILS, RO T X RV E OS5 ) e e et . 1585 Ti AR AR BRI ge
43 Ti AHETAL 51 Mo HIAR FEZE 5 Al IngO3 H ) In-O 48 A= AR IR N, fifi3R In O3 HHH) O JRF 774k
BN AL, PR IR X BT IREE, AR T IR faBE . I I fE Zeik it — 4R T
P )5 A — IR FBE (RrotW), Mo fE S/ID HIRKET RrorW A 1.3 Q-cm, AHLLZF TilAu /E SID H
Pt RrorW AVA 0.5Q-cmo A IR IIGK SATG In03 TFT $iR 5 IC J5il TEMIE, HHEN=4Es T
AR IR T &

D16-57
BRI Re A
FH {2 f
TR I K2

ZAEMIRIRJE A, A PR R IR HEAT BT B A A R R RS VAR SO e i R e — o FE T8k
HL 280N R 17 BEL 28 ) FH PR 3 TR 45k AR AL SR SE IR 5 2R I ASHCIRES , %37 % RN LR S 1 i an 2 1 P AR
FALYFIA A AR S IR B A8 A R AR, R DASEIUE R DhAE. Ak, BReAbRl ] DIRR AR, TR
Hi, AVBEHLSE Z PN RIS N, X — DR T SR R E R . il S R RN, HE T
Bk E AR RE A SR i A B TR REFEAN DO REPE T T (5 9 EE A 34 o AR b e T R I AR R AR Tk FL A
RLAE PR TEAS 28 J7 T B e gk e, 0458 i T8k P 8 X A B R B AR 5 R AP 48 IR TC TR RS A7 B — 1R 51
[Nature Communications, 15, 513 (2024)], = FiF% 2¢ ¥4 18 I8k FB dr A4 & 77 f# %5 [Nature Communications, 15,
9701 (2024)], N H T-3hd H AR TEIUEER 5> B FH 847 N Bk HiL 22 43 5 [Nature Communications 16, 3027 (2025)]
FOFE Tk H 7 A S N A 42 I 2% FO 2 i ML 3 [Nature: Materrials, 22, 1499 (2023); Nature Electronics, 3, 43
(2020)].

D16-58
FT CRISPR %4 v Wil B2 HT R 26 8 7 P AR R A
B(ERZN
YK
BB R 2B BRI R, ARRAS . AN 36 IR 103 S R g R E R A WA BT S 3 4L 17 T
e SR, T EMbSCY) (nEE. R BRST (110 nm) /b FORBF K (30 pm-3 mm), H
PRSI 1Y) SR AR X LG AL SR 755K o FIRTERAARL L B3R T ST N A5 A 1 5 K 2 e 5 26 0 1 RO ELAR A
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AR AL RBUE . KRG R 5. DNA/RNA SEEY R T 1) R A Zh AR UK. AR
A1 CRISPR BARIRENARURL. DNA. RNA RE A, SEEL T AR R 26 5 B Fa i N ) B 21
o B LIRAEVMBAR SEMERELS S, RAVERM LB B T R RS HRA 2 TR R IG5
PGB, BATRALBINELFY AT CHR T, A Pud MR R ic s R4t 173 B

D16-59
EREMERREGI B EREE
F >
BT R T CGRREAR) WEFR
BT AN RAE (OECTs) HESMIPE KRN T —RIEREY T2k THibE. &AW
M5 45 (BHID DN SEBR m BO0A : OECTs e FLa 48 v B A S S it 1 — A b LR 51 70 BAR AR I AR 7 %6
ARITAEE RIRIE T 2T 4R A% BHI () OECTs, iZ#sfFhi#i p BESLILIIR A5 n SR &Y
R L5 1) BHI OECTs KB H 5 (1 XUb 1 fb AR Ve RE, 3L p 105 n B0V TE 1Y) uC{H 2 Jllik 2
2.7241.04 F11.3620.81 F cm™ V' s X I TAEAUAB AR & B 110 7 SUEMRHG BT 4L 7 63 B,
FERCIN S T ARG AR . SARTITE NI 2 R ThREZ AR r Rk, DU AR IRAE S ORI AR
N OECTSs {EAE W) Ha T2k 1) Pk Ak B B8 5 T B IEA, 45 JodEsh s M BE XU 1 OECTSs A ML i 45
it —L K.

D16-60
B SCH R R B K 2R B BT T
R
Hh R 7 e WU BT U P

AL GV H T I CMOS S ERAR GRS IS ek ri e, AEAK HL 75205 i s BRI T
SR, pH T AR R 22 O DR R Z 3 (R 5 VR R RALE — SR T IR R 5 /R A AR R AR Rk
PERIRVIIRANE . AEIXH, FAOE T ERGIRLE i HiosZros0, (HZO) HKEE, EARHE ST
TR WL RUE L 1) R Bt AR BB RO R 5~ T iy PR 28 0 1) S AR R ], B I BO% ) it ki A Bk HL R
JiAH, XSRS HARZI N 12.1 nm, fHTEE A 4-50 nm. XEETEE)R A HZO REA RS E Bk ART
HH» RIIR B LR A BNARAS R HEFF IR ARAEA IR 2 B BEAh, A DR e B B SCPE R A2 2 e
30 AR B P A o AR A 1 2 A FL 1 S Al B LA SR AL Zr O Y 22 A SRS AT 22 1] 11 i e D7) 45 A
FHRARNE- AR AT AR AR A (AU s B T Bk O Ok -k L TR AR BT i A ISR BIUN A
SR AR S 2 S ) 2 18] (AR AR IR AR AR A TR T L, IR T OO BRI A S A P AR AL I
Fr (AL

D16-61
SACYE B SRS R B R SR B R R R 5T
PRAR2, ik 2
1. SEFRY:, MREE S B S5 A e =
2. FEERR%, SR TR

& BB T A% (Metal Oxide Thin-Film Transistor, MO TFT) & s R 7T %, IR
(I35 51 DL AR AT L6 XS =i i R, U AF SR AR o SRS 1T iz 1 o8E . T8 e R a+ &
JE—SF AR AR, FTLARIB A1) MO TFT @ H NFE R BLE 1, it S ThFE R s il . el 8
PIFSAPERE, B KRB TBOE MO TFT MBIE R L. AT, KEMFRRY, BREEAAS S
PERIER R TR, TERBIE R ST B R 2 AIPERE R . EEXIX — W, AW 5R 52 452 1 78
& TS AAAE TFT, SEI04h RIS (G 25 0 BUE R IE R RS I R, IR % 1.31 27+ % 8.94
cm?/V s[1]; BhAh, BRI T BE TR E TR AR S, H14 T8I 8 2 A0 I
WA . SEIGAE IR, M. BB 1:1.16 B a] LA RORE RIS 2 51 RS S ks B 7, 1T AREs 5 s 1)
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TR, Zt, RN TS B Ry 15.9 cm®/V s, BIE FLE N 0.2 V[2].

EEPEIN

[1] Ya-Fen Wei, Tao Zhang, Jia-Jie Wu, Tie-Jun Li, Dong Lin*, Mobility Enhancement of Tin Oxide Thin-Film
Transistor by Indium-Doping, Vacuum, 2024, 221: 112868.

[2] Tao Zhang, Ya-Fen Wei, Chen-Shuo Zhang, Gang He*; Tie-Jun Li; Dong Lin*; High-Performance Tin Oxide
Thin-Film Transistors Realized by Codoping and Their Application in Logic Circuits, ACS Applied Materials
Interfaces, 2024, 16(28): 36577-36585

D16-62
EHfRREEESBRENYE RS RS TEMA
F -SG5 oy A S <A SN 3= ST R
1. bilg R, iR s RS 5 B o R CREF s bty B3 200072
2. BWRE, AR, i 201800
3. Rl R, BB REIR AN LR T E AR E, FiF 200072

SR AMYEERRAE (TFT BEREMERR IR, [MBubBER. RIFM T ZHAEME. b
FEAME . ARRAZ S, CEBE T KRR R xRk E R TFT fl =R 7R, AT
KT —FhBA &IT RN E M InZnGeO 86, FHHF K T HIA R TFT HilF2E 32 M mf e 28|
H#LE. XTZI AR AR InZnGeO TFT, RBLELALASAGUREH] %1 SiO, Z ik BHA4 2 FI3TRA
TFEXT TFT W43 ROT #2445 ORI i X S8 HFRe il R B SiO, PTARIRBE M 220 °CH 5
1| 280°C, SiO, I Si-OH & B WM, AN InZnGeO TFT (T % M 23.6 cm?Vis™ FF+3] 41.3 cm?Vis™?,
HIRIF S UM 1.2>107 34 hn %) 4.3108, T Silvaco Atlas 2-D R 28 5 M4 T 7 UTARIR XS InZnGeO i fi5
HOE BRAS 20 AT (R R, I a2 D 5 S8R DG (R Rk B mT DA R T BRBR [ S o X T T 5 #41¥) InZnGeO
TFT, BATEBUSHIRZIR KA G, SRR TR/ G B 712 K Ge® #s, SRR
FREEER 0, HEM S E TFT WREEER S . Ak, AT HETE InZnGeO FE % — 2 InZnGaO 17715k
FHX P A AR 5 RS AR Ak . 3BT 5N InZnGaO 2 - 3EA T J5 BB K AL 3, 75 Y5 5 22 ThI K R 752 M
2.250 nm [£iX 31 0.672 nm. A InZnGaO 7 1% I¥] InZnGeO/INnZnGaO TFT 2k NiT #% % 5.3 42 = 1 37.5%,
KRS R T InZnGaO/InZnGaO L5 AU ARY T % S R 3R TH, 1 HIBRL T R4, AR Tz
AL T EAMO SR . 78 70 °CHI TAEIREE it in 20 V 1 1EMHR S 77 3600 s /&, InZnGaO/InZnGaOo TFT (1)
B R VR AN -0.97 Vo

D16-63
BReEREE: e S4YESMA
ACR* MR
HHRY

Acrtificial intelligence has entered the era of large-language models. The development of integrated circuits (ICs)
lags behind the computing power demand, creating a computing power gap. Fortunately, ferroelectric transistors
possess advantages such as nonvolatility, ultrafast read and write speeds, low power consumption, and high
durability, which promise to enhance the speed of memories and reduce power consumption. Ferroelectric
materials have the advantage of multiple state storage and are expected to be used in in-memory computing to
solve the problem of the separation of memory and computation.

We have prepared high-quality, low-defect-density, and wafer-level ferroelectric materials and investigated the
underlying physical phenomena and mechanisms of ferroelectric materials1-4. The charge injection and transport
mechanisms have been developed to improve the transistors' performance, such as mobility and contact
resistance5-6. Developing fatigue-resistant ferroelectrics using interlayer sliding switching, we realized low
threshold voltage, low sub-threshold swing ferroelectric transistors for ultrafast read/write speed and high
endurance memoryl,7,8. Based on the high-performance ferroelectric transistors, we develop in-memory
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computing chips to achieve low-power, high-precision image sensing and recognition8.
References

1. Wenwu Li* and Fucai Liu* et al, Science, 385, 57-62 (2024).

2. Wenwu Li* and Fucai Liu* et al, Nature Commun. 16, 4462 (2025).

3. Wenwu Li* and Xiuyan Li* et al, Nature Commun. 16, 4232 (2025).

4. Wenwu Li* and Fucai Liu* et al, Nature Commun. 16, 3026 (2025).

5. Wenwu Li* and Yen-Fu Lin* et al, Science Adv. 9, eadk1597 (2023).

6. Wenwu Li* and Yen-Fu Lin* et al, Nature Commun. 11, 2972 (2020).

7. Wenwu Li* et al, Nature Commun. 16, 365 (2025).

8. Wenwu Li* and Huipeng Chen* et al, Nature Commun. 13, 7019 (2022).

D16-64

PHETEATHE S4B

# TP, Abhronil Sengupta*. Dhuruva Priyan G M
The Pennsylvania State University
AER, FETIRE N TR ReBOR AT T PR A, HN DO B AT Akt o 427 =48 7R

oM. N T RERIER AN TR B RS H G K AR B T oK, MR R il 1 S AV A RS0
B, SRR AEEA W 7 TN REGEEAT O, B SR N TR RSt A AR 07 H i+ 5O S2 56
A7 AR 7 BT E A BN . — T, A TR T IR B T naetE, IR
FAM AR SEBL T P S AT AP 25t BRI [ A SZ 45 o RO MOpi 28 0 28 A1) BSC IRk e o 28 IXR) 28 28 A A1
AT SIEEIL 1 38T Wiy Tl B B 1B ) i =X, 0 ORIE AHEAfR 56 110 [ B 5 751 190 265 H () ik o R B8 b o AH
RGBT kb 2 it PR 22 X 4%, 7E MNIST 745 |, 784x400x10 (1) 4% (1) el = SE B 1 1.6 A5 1 ik
MBI, RS R T 377 Ik AR IR T . S —T0 T, AR TARETIT 1 SERR A T e ) B
BURREE AT RAT R R, FRIE AR S I 2% B BT INRIN 7 20, sl Y g R 1 2R 1) (0 14 R
ZE5t o A AU AT 7 N SR Wi BB X2 1070, EARAE SR 2% AT I 2R A B 45 R 5
SEFR AP To I R i 2 SEIE RS, R HA S A I GREE R
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FEp B GB) REWLIAHEET SRR MA
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3. Er R R, i, PEEE

(i) FEEE A1, 41 ZnO Ml Gax0s, FEMAGH Tt BA T IZ KM HIVE ), BEiEY
FHAEL JCIRIES . G R EI R m DR AR [1-4]. AR, XEEAPRH T TA B SR R A ik
FadriE A%, SEOL p BB A Im EORHR, A ORHIBR &) 1 HOOUR B S N [2]. Rk, BFFi ST R RAH
T TOREM IR RS R p B GED W48 2 SR R I AR JE 1) B [5]. AR FEd KEaeitsS
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FIFHDhRE Z AL RS IR, il es 7 BA A R AS A K4 1) & 3 SR e W i 5 A e . i i
AT I, #1145 7 LA T8EME Cinterchain) FN7»F4E Cintrachain) g BESE #8325 1) SR ik
WG A, TR, PR BREE M3 R B T/ i O IK R 5, R B 8 75
BT SR . BRaE BT K. b, intrachain-FPI B R RE md e M EIINE, R0 0 AR
I HUR BN AR, LRI R EIME . DAME Sy 8 NS BN £ R IS BR G G D kA, A
POSS-NH, ZifigfL[) MCM-41 (MCM-41@POSS) 1ENAC TR s, I FHIhREI 2 FLA R AR A Bk 45 44 S I
FPI/MCM-41@POSS & & IEPERE B AL . 24 MCM-41@POSS A& A 3 wt%lf, MCM-41@P0OSS
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B R fl g TER R AR B SOURCR R AE IS, A0 LEDs
AT I HAT, H8& AU Kt —ARE (PeLEDs) [HIA% 0 JEL I i i W4 570 52 1 R 45 M) 18 M R
Wor e ne, (L8R T 5 SR B & LSS R 2Ot R 77 R (PLQY), #E M {4t PeLEDs [ 482504
P FUET B A) B SRMEAT WP, RIS RE 7 Ol 895 B A2 A0 SO — A B I 45 4 DA R R 4
B, Bl e R SAERE A RRE R AR BT AR GBI . JRIM, _EIR SRS T3 AR R T
BERAL, S TIERSERDCRIER A S R . Ik, AR T PR &5 B
IR HENE , B OF) F 2R ER SEI N = gtk — 4 —— —4EFS B MR A AT P &, RN S A 6 R
2 L ANV FCAS 1) 42 28 25 AR TARES B A AR s BARIT R Tk TR ) 25 85 Bk 9 oK 265 51
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FfLte, BElER. KR, JeiliasE ) PeLEDs.
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Emerging photoelectrochemical (PEC)-type photodetectors (PDs) have attracted widespread attention due to
the characteristics of effective conversion of solar energy to electrical/chemical energy and low operating voltage.
However, the long-term stability of device in harsh and complex liquid environments remains a thorny challenge
in achieving excellent performance and practical application. Here, a novel PDs based on the CdSeygTeg1/ZnS
(CST/ZnS) core-shell quantum dots (CSQDs) is manufactured by simply spin-coating. Based on the PEC-testing
system, the maximally photocurrent density (Pph) of 7.36 uA-cm'2 and photo-responsivity (Rph) of 700 },LA‘W-l
are performed. Even in highly corrosive HCI solution, Pph of 1.4 pA-cm-2, Rph of 6 pA-W-1 and response time of
90 ms can be captured. Strikingly, ultra-high photocurrent retention efficiency (PRE) of 98.1% is achieved when
the sample is stored for one month and still maintains nearly half after four months in 1.0 M KOH. For 1.0 M HCI,
the PRE of one month later only lost 3.7% and is surprisingly as high as 67.5% after two months. Therefore, this
work not only demonstrates the possibility of CST/ZnS CSQDs-based PDs with pH-universal, but also provides
new ideas for overcoming the acid-hydrolysis problem of cadmium-based semiconductor materials.

D16-71
Research on High Brightness Quantum Dot Light-Emitting Diodes
Dongxiang Luo*,Wenhui Fang
Guangzhou University
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Quantum dot light-emitting diodes (QLEDs) have attracted significant attention in the fields of display and
lighting due to their high brightness, excellent color purity, and broad application potential. However, challenges
persist in achieving charge injection balance and device stability. This study investigates the effects of different
single-layer hole transport layer (HTL) and dual-layer HTLs structures on the performance of QLEDs and reveals
their emission mechanism. By combining the electron-blocking ability of
4,4’ 4”-Tri(carbazol-9-yDtriphenylamine  (TCTA)  with  the high  hole  transport ability  of
4,4’-Cyclohexylidene-bis[N,N-bis(4-methylphenyl)aniline] (TAPC), the dual-layer HTLs exhibit significant
performance advantages. The optimized green QLEDs achieves a brightness of up to 115929 cd/m=
demonstrating immense application potential. Furthermore, Silvaco simulations validate the optimization
mechanism, showing that the dual-layer HTLs form a stepwise energy level structure that effectively reduces the
hole injection barrier and suppresses electron leakage, thereby optimizing charge balance. This study provides an
effective approach for the development of high-performance QLEDs.

D16-72
Wide Bandgap Oxide Materials and Devices
Wangying Xu*
Jimei University

Wide bandgap oxides have shown great potential in flat-panel displays, photodectectors, gas sensors and
flexible and transparent electronics due to the large bandgap, high transparency, high mobility, and good stability.
In particular, thin-film transistors (TFTs) based on oxide semiconductors (e.g. 1IGZO) are now widely used in
ultra-high-resolution and large-size LCD and OLED displays. However, oxide semiconductors also face the
following challenges: (1) 1GZO-TFT suffers from insufficient mobility and stability; (2) Lack of
high-performance p-type oxide semiconductors. (3) Emerging low-cost flexible electronics bring new
requirements for high-throughput and low-cost fabrication of wide bandgap oxides. In this talk, I will introduce
our recent work on solution-processed wide bandgap oxide materials and devices, including (1) In-depth
understanding of the defect states in wide bandgap oxides by using a variety of characterization techniques and
in-turn strategies to reduce them. Through novel doping, interface engineering, and other strategies, high-mobility
and high-stability oxide TFTs could be obtained. (2) Detailed investigations of solution-processed Ga203
thin-films for low-cost and high-performance Ga,Os-based electronic devices. (3) Vacuum-free,
solution-processable high-k oxide dielectrics are considered to be a key element for emerging low-cost flexible
electronics. However, they usually suffer from low breakdown strength and frequency-dependent capacitance,
which limit their broader applications. We report two universal ways to improve solution-based high-k oxide
dielectric properties (e.g., Al,O3, ZrO,, Sc,0s;, H0,03, and Sm,03) by sulfate or boron incorporation. The
optimized high-k oxides show smooth surface (rms < 0.20 nm), low leakage current (~10" Alcm’@4 MV/cm),
excellent dielectric breakdown strength (>10 MV/cm), and stable capacitance—frequency characteristics. Besides,
oxide thin-film transistors based on these high-k dielectrics exhibit excellent performance (e.g., mobility >20 cm?
V !s on/off ratio of ~10', threshold swing of ~0.14 V dec™, threshold voltage of ~0 V, hysteresis of ~0.02
and superior bias stress stability). These studies will accelerate the development of next-generation display and I1C
technologies based on wide bandgap oxide materials.
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