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[1] Xiaoying Huang et. al, Self-assembled InAs/GaAs single quantum dots with suppressed InGaAs wetting
layer states and low excitonic fine structure splitting for quantum memory, Nanophotonics 11,13:3093-3100
(2022).

[2] Mujie Rao, Fulong Shi et. al, Single photon emitter deterministically coupled to a topological corner state,
Light-Science & Applications 13: 19 (2024).

[3] Jiawei Yang, Yan Chen et. al, Tunable quantum dots in monolithic Fabry-Perot microcavities for
high-performance single-photon sources, Light-Science & Applications 13: 33 (2024).

[4] Zhuohui Yang et. al, High-performance distributed feedback quantum dot lasers with laterally coupled
dielectric gratings, Photonics Research 10, 5: 1271-1279 (2022).

[5] Hancheng Zhong et. al, Ultra-low threshold continuous-wave quantum dot mini-BIC lasers,
Light-Science & Applications 12: 100 (2023).
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1.S. Yakunin, W. Heiss*, et al. Nature Photon. 2015, 9, 444,

2.Yoon*, Z. Sun¥*, et al. Science. 2022, 378, 296.

3.Z. Zhang, J. Zhong*, et al. Nature Commun. 2015, 6, 6225.
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Mg Cluster Related Degradation in GaN Lasers Discovered by Atom Probe Tomography
Pengyan Wen*
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Tongji University

GaN-based lasers with emission wavelength from ultraviolet to green have been widely used as light source
in many application areas. However, there are still challenges in atomic level degradation analysis mainly limited
by metrology. Here, we investigated the Mg cluster related degradation in GaN-based lasers using atom probe
tomography. Mg clusters with size of several nanometers are observed in p-AlGaN cladding layer for the first time
in aged devices. The formation of Mg clusters caused increase of light scattering and absorption in the cladding
layer and result in the internal loss increase as well as slope efficiency decrease. Moreover, atom probe
tomography proves to be a powerful technique for atomic level device failure analysis.

D30-11
&8 KA PR R FEF K 5 1 RE LRI 28 A0 & 6 — iR & (19 B (Metal halide perovskite nanowire
arrays for advanced photodetectors and LEDs)
FRRA* U H
N PN

Metal halide perovskite (MHP) nanowires (NWs) have energized remarkable research interests owing to
their unique characteristics of grain-boundary-free, efficient axial carrier transportation, and strong radial
spatial-confinement. However, low photoluminescence quantum yield (PLQY) is usually achieved in MHP NWs
because of severe surface non-radiative recombination, which limits their applications in high-performance
optoelectronics, such as solar cells, lasers and light-emitting diodes (LEDs). Here, vertically aligned,
single-crystalline and ultrahigh-density MHP quantum wire (QW) arrays, namely NWs with diameters in quantum
regime, have been fabricated in porous alumina membranes (PAMs) with a close-spaced vapor reaction. The
obtained MHP QWs possess significantly high (>90%) PLQY, which can be attributed to the surface passivation
and spatial quantum confinement from PAMSs, in conjunction with high light out-coupling efficiency of the
QWSs/PAMs system. The PAMs also enable them excellent material humidity- and phase-stability. Consequently,
they have been fabricated into various advanced optoelectronic devices, including large-area and highly efficient
LEDs, dual-mode (broadband and narrowband) photodetectors, and stretchable photodetectors. These results
suggest that the MHP QWs are highly promising to broaden the development of MHP nanomaterials and promote
their practical applications in high-performance optoelectronics.
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2. Yue Lin*, Shuli Wang*, et al. Nano Materials Science, 2024, DOI: 10.1016/j.nanoms.2024.03.005.

3. Xiao Yang#, Shuli Wang#, Yue Lin*, Zhong Chen*, et al. Nano Letters, 2024, 24, 3661-3669.

4. Shuli Wang*, Yue Lin*, Zhong Chen*, et al. Next Nanotechnology, 2024, 5, 100045.
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D30-13
Co-regulation strategy dominated by double short molecules permitting the regrowth of quantum dots for
efficient deep-blue perovskite light-emitting diodes
Hongli Liu*,Zhanpeng Qin
Tianjin University

Recently, blue perovskite quantum dots (PeQDs) have garnered considerable attention for use in full-color
optoelectronic displays. However, the large specific surface area caused by the small particle size of blue PeQDs
results in high defect state density, which severely limits their optical pursuit. To address this issue, a coregulation
strategy using double short-chain molecules of tetraoctylammonium fluoride and tetraethylammonium
perfluorooctanesulfonate is proposed to enhance the regrowth of blue CsxRb1-xPb(ClyBrl-y)3 PeQDs.
Longchain insulated oleylamine and oleic acid ligands, which restrict the growth of PeQDs, are substantially
replaced using short-chain ligands with higher adsorption energy. This replacement promotes PeQDs to regrow
considerably from ~8 to ~18 nm, and the defect-state density decreases by 3-5 times. Consequently, highly
efficient blue PeQDs with a photoluminescent quantum yield of unity are obtained. Moreover, the PeQDs exhibit
lower insulating ligand density and improved charge injection property. As a result, the synthesized deep-blue
PeQD light-emitting diodes (PeQLEDSs) exhibit a maximum external quantum efficiency of 5.7% at the CIE
coordinate of (0.148, 0.032). According to the International Telecommunication Union Radiocommunication
Sector television standard (Rec. 2100), the obtained PeQLEDs are state-of-the-art among colloidal deep-blue
PeQDs. This study provides a novel strategy to improve the optical performance of deep-blue PeQLEDs and
paves the way for developing high-end wide color-gamut displays
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D30-22
Structural design and simulation of nBp type Il superlattice mid-wave infrared detector
Mingluo Li,Tong Sun,Xue-Yan Yang,Xiao-Ning Guan,Peng-Fei Lu*
Beijing University of Posts and Telecommunications

The nBp double barrier structure can effectively block the free flow of majority carriers, significantly reduce
dark current, effectively increase quantum efficiency while maintaining high responsivity. This article introduces a
medium-wave barrier type detector structure, and studies the effects of various parameters of the detector structure
on quantum efficiency and dark current density from the perspective of theoretical simulation. Simulation results
show that effective control of the absorption region thickness and doping concentration can reduce dark current
levels and improve quantum efficiency. Under 77K conditions, when the absorption layer thickness is 4 um and
the doping concentration is 1x1015 cm-3, the 50% cut-off wavelength of this structure is 4 pm, and the quantum
efficiency is as high as 42%. Under a bias voltage of -0.1mV, the dark current is approximately 2.32x10-7A/cm?2.

D30-23
InGaAs TRINAAFBERAL K H 5 S HERRRISCER
(Al
v [ B2 LB R P BT T i

FLPLLAE 1-3 ORI BUE T T 2 A TARRICRIE R £, 7ELLAME IR O 1 R 4577 T B B E R
FEF T & IR L A0 SRR ZR (K2 AR B, 11-V R InGaAs MPEHEA mid e 4. @RI R B, 45
W TE AT AERT R, LI BOC S EEMBLER 2 — . InGaAs TR FHREE mr ik REPR I 53 ) 2L
FHBRHRFE 5 #5051 RE A SRR WF 78 BT B LA 3

FEARAR G, KA AR BT WAERI LA InGaAs SRS 4 BIERAE S S 8 AR RE R Z I ORI 7T, B
FEMRER TR 5 a8 VERERI ORI SR B TSR B M . S A LD T A dr b S S, MR ER
FOCE IR R RHE . EBLIEAS b, SEBL T PERERIICZLAN InGaAs TRINES MR 4, JFk e T £
PR (B P F, USSBE R R i BRI . AR EE 2> U N P 9T T 24



R K2 2024 B4 bR 2 D305tk SR bR S

D30-24
Modeling of melt convection and interface shape during GaSb single crystal growth by Liquid
Encapsulated Czochralski method
WHESE>, B30, BRE X IR
Hh [ B e~ AR T

Based on the actual growth process of a 3-inch GaSb ingot, this article utilizes the finite element method for
numerical simulation is used to perform a global 2D quasi-steady-state modeling of the Liquid Encapsulated
Czochralski (LEC) method for growing GaSb single crystals. The variations in temperature field distribution, flow
field convection patterns, and solid-liquid interface during the crystal growth process are preliminarily studied.
The impact of crucible rotation rate and pulling rate on the morphology of the solid-liquid interface is investigated.
The results indicate that low rotation rates can achieve minimal solid-liquid interface deflection, and the pulling
rate has a significant effect on the interface deformation. A relatively flat solid-liquid interface can be achieved by
appropriately increasing the pulling rate. This study will provide certain references for the thermal field process of
actual GaSb growth.
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Frequency comb lasing diode realized with self-assembled quantum dots
Xiangjun Shang,Zhichuan Niu*,Haigiao Ni,Xiangbin Su,Hanging Liu,Deyan Dai
Institute of Semiconductors, Chinese Academy of Sciences
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Optical frequency comb (OFC), i.e., periodic longitudinal mode (LM) lasing, is very important in
spectroscopy, precise metrology (e.g. dual-comb asynchronous sampling), and the development of mode-locked
femtosecond pulse (pulse width inversely depedent on lasing bandwidth). Solid-state micro-cavities in cavity
length L ~1-2 mm and thermal expansion dL/LdT ~6x10° /K show LM spacing >20-40 GHz and linewidth <200
MHz (i.e. Q >10°%), with position stablized and fine tuned by electricity. Micro-ring can build LMs in Q >10’ for
four-wave-mixing OFC. Instead, single transverse mode narrow ridge waveguide (RW) edge-emitting diodes with
non-degenerate periodic LMs as in a nanowire can emit OFC directly (~5 nm lasing bandwidth has proved in
quantum wells), independent on side wall fluctuation and suitable for all wavelengths. Self-assembled InAs
quantum dots (QDs) with size distribution and thermal activation barrier Ea ~0.25 eV are desired broad gain
medium for OFC. In this work, we grow dense QDs in continuously diverse size and fabricate narrow RW diode
OFCs that show lasing power ~6 mW and bandwidth ~20 nm, in single TEq; mode output (polarization extinction
ratio ~17 dB) and injection current tuning of LM position ~0.04 nm/mA. High-reflection facet coating is needed
to reduce LM spectral linewidth (higher Q), luminescence background, and lasing threshold.
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InP-based InGaAs/GaAsSb type Il superlattice for extended short-wave infrared detectors
Yan Liang™? Wenguang Zhou?,Yi Shi**,Yinggiang Xu?,Donghai Wu? Guowei Wang? Dongwei Jiang®
1. School of Electronic Science and Engineering Nanjing University
2. Key Laboratory of Optoelectronic Materials and Devices, Institute of Semiconductors, Chinese Academy of
Sciences

There is growing interest in photodetection in the extended shortwave infrared (eSWIR, 1.7 um-3 um)
window for a wide range of applications, including remote sensing, communication, biological imaging,
astronomical observation, and LIDAR. Currently, the dominant eSWIR detector materials on the market are based
on extended InGaAs and HgCdTe, however, due to various limitations, they are still under development. At
present, a promising approach is the utilization of InGaAs/GaAsSh type Il superlattices (T2SLs) to achieve
eSWIR detection on InP substrate. This approach offers the advantage of a type Il band arrangement for energy
band modulation and compatibility with the InP process, thereby enabling large-scale integration in the eSWIR
region. In this work, we have investigated various aspects of InGaAs/GaAsSbh type Il superlattice materials and
optimized the epitaxial growth method of the materials. And high performance expanded short-wave infrared
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detectors were prepared based on InGaAs/GaAsSh type Il superlattice materials.
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D30-33
Observation of Trap Formation in Degraded Quantum-dot Light-Emitting Diodes
Quan Niu* Jiangxia Huang,Wenxin Lin
South China university of Technology

Quantum-dot light-emitting diodes (QLEDS) have attracted extensive attention in the display field due to
their high brightness, narrow emission bandwidth, and colour tunability. However, the low stability and short
lifetime hinder their commercial application, especially for blue QLEDs with larger band gap and higher exciton
energy compared with red and green ones.

We fabricated blue QLEDs with a structure of ITO/HIL/TFB/Quantum Dots (QDs)/ZnO nanoparticles/Ag,
and the degradation process was studied. During long-term electrical stress, the luminance of devices decreased
and their driving voltage increased. We also performed impedance measurement on the QLED devices during
degradation. It has been found that the negative capacitance (NC) was enhanced during device degradation, which
indicates the nonradiative trap-assisted recombination became more pronounced, caused by the formation of
charge traps [1, 2].

To further investigate the charge transport during device degradation, QLEDs with different hole transport
layers (HTL) and electron transport layers (ETL) were fabricated respectively. The transient electroluminescence
(TEL) measurement was applied to the devices at different stress times. Current density-voltage-luminance
characteristics were analyzed as the function of aging times. For QLEDs with thinner ETL and/or thicker HTL,
the NC effect is less pronounced and the conversion efficiency is higher, but their efficiency decay rate is also
enhanced during operation. The behavior could be explained that the recombination zone is near the QD/ETL
interface in pristine devices, and shift to the anode under current stress. The electron transport current became
dominated during aging. The shift of the recombination zone under the formation of the traps can also be
supported by TEL measurement and the evolution of the EL spectrum [3].
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Realizing operationally stable blue organic light-emitting diodes is a challenging issue across the field. While
device optimization has focused on effectively prolonging device lifetime, strategies based on molecular
engineering of chemical structures, particularly at the subatomic level, remain little. Herein, we explore the effect
of targeted deuteration on pincer, donor, and acceptor units of thermally activated delayed fluorescence emitters.
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We also investigate the structure-property relationship between intrinsic molecular stability, based on isotopic
effect, and device operational stability.
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H: B GKSR CENRAS DI RERM RHE R4, SEBLR T A8 0F DL Tasfh. MRIERES SN S HliE -

D30-48
$ERR 3C/4H-SIC RHIZE ) JFET KIS
MRk, FHd*

K2

SIiC &5 R33N AR OFET)IE A Tl mosiik. SR811, A SICIFET H B LIER M4, 2
TR SRR R, FEUCHTHAR B B R BYUARINE K . ASCHE T E# 3CM4H-SIC SEHIZE(HCI)T)
58 A TR B JFET(3C/4H-SiC- HCJ-JFET), #|/ Silvaco TCAD /i ELARAL T 28 0F 45Ky . i A AN BhAS o 22
Mo BRI TARENAIE R . B AIKIE KK FE LK 3C/I4H-SIC-HCJ 1 3C-SiC B A4IKE . TE S S HT 4%
B SRR R . G5 R, ABER IS B (Vi) N 101V, HESIB R (Ron, ) 4 5.41 mQem’ 7 5
H (V)i A& 1700 V 24 5 23R . (n)3C/(n)4H-SiC [F] 2 HCJ Pk #4458l 5 & e M 423 H HCI IR RS
1 B IS R, A TR LR (VR I -1.04 Vo S s R S I T (t,) 1 A 10.00 ns. [EI, A< B TF
BT [H] (ton) I T ESS 1] (toge) FHHF SCHRAERR TG HCI IS IR 53 I B AIK 28.1 % 30.8 %5 43.7 %, XHF|T
FEAR L RERIFRE. IEAN, 20MT T ABREAE-75 °C~175 °CIRJE TG, MR Vi IOEFEICH 019 V. Ve HiZE
024 V. Vg &4k 56 V, I RAFHIER R E . X Lh 8k M e B 820 B JFET. ]k A
(n")poly-Si/4H-SiC 5% (p")poly-Si/4H-SiC 7 5 £5 1) JFET , AS 3544 5% 25 i 52 IR 25 (FOMgg) 43 731 488 1 5.4 %
86.5 %. 76.4 %, IAVKE LA (Qun) i MR/ T 42.4 %. 45.1%. 44.4 %, A AN HE RS SiC JFET
PP TR

D30-49
SRR AP & & SRR
e B RAI*
BT R

gae SR R N T IR S U R AN R ) & S AR 9 T DS W < B2 N Y S U RTi 3 = W R A=)
(TMDs) NARIRLE SAM R, s AR IR . EAMURABEER CRET R TR), 11
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HERIHURI R, St % e 2 BRI, AR T, SEHR PRI A fh &
SEURM BN I T, BRSSO R T AR U 4R . S A AT A
MERFVE R S F R R ORBE BRI 2R o AT i) RRUST et o R T AT 42 45 A 10 o 92 < s AL ) - AR R,
72 BELRS HLZZ 1) 1 S Fo N Y L AR5 82 R R SR B el I BRI AR Bl S I SR AL o S AR IR T 4%
%, EERAFEIN A 5, BT ARSI IEALEE, G 5 A R R S SE B TR WS2 S5t RS,
A TMDs i 5 LS TMDs 2548 R AR R AR A R i, A B e Bl L 57 il sk g - X
WS VI & RE - SR EHE R T Ja 7 DU ARZR M e 2 A A S5 U 2 R H

D30-50
A bioinspired Au-Cul.97S/Cu2sS film with efficient low-angle-dependent and thermal-assisted
photodetection properties
2 e
B R

Inspired from the geological processes, this study develops an innovative low-concentration-ratio H2
reduction method to reduce the stoichiometric Au-CuS nanoparticles to produce completely reduced
stoichiometric Cu2S with “invisible” Au achieved for solid solution Au enhancement. A stable Au-Cul.97S/Cu2S
micro/nano-composite is then formed by spontaneous oxidation. From this composite, in combination with the
biomimetic technology;, an omnidirectional photoabsorption and thermoregulated film
(Au-Cul.97S/Cu2S-C-T_FW) is designed and fabricated as a  photothermal-assisted and
temperature-autoregulated photodetector for broadband and low-angle-dependent photodetection that presents
good performance with high responsivity (26.37 mA/W), detectivity (1.25%108 Jones) and good stability at low
bias (0.5 V). Solid solution Au exhibit significantly enhanced photodetection (1000 times). This study offers a
new concept for improving the stability and the photoelectric properties of copper chalcogenides. Moreover, it
opens up a new avenue towards enhancing the performance of optoelectronic and photovoltaic devices using solid
solution metal atoms and thermal-assisted, anti-overheating temperature-autoregulation.

R

D30-P01
Epitaxial growth of p-Ga203 films on Si (111) substrates with AIN buffer layer via pulsed-laser deposition
Tingting Wang**,Songyuan Peng®,M. S. Shaikh®3, Mingyang Tian™“ Yue Cheng®, Yijia Huang", Yarong Su® Jianqi
Zhu',Yun Li°,Zhengwei Xie',Ling Li*,Shenggiang Zhou?,Mao Wang™"?
1. Sichuan Normal University
2. Helmholtz-Zentrum Dresden-Rossendorf
3. Technische Universitat Dresden
4. Tianfu Xinglong Lake Laboratory
5. Sichuan University

Monoclinic gallium oxide (5-Ga,03) is of significant interest to the optoelectronics, as it has potential
applications in ultraviolet detection and high-frequency power devices. However, the epitaxial growth of
high-quality $-Ga,0; films on Si substrates encounters a pervasive challenge. In this work, we report the epitaxial
growth of (-201)-oriented S-Ga,Os thin films on a Si (111) substrate employing AIN buffer layer via the pulsed
laser deposition. The structural characterizations reveal that the phase was transformed from polycrystalline to
monocrystalline -Ga,Os3 structure with increasing growth temperature and decreasing oxygen partial pressure.
Moreover, the high-resolution X-ray diffraction combined with Raman spectra analysis confirm the epitaxial
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growth of (-201)-oriented S-Ga,Os; films. In addition, Rutherford backscattering spectrometry and X-ray
photoelectron spectroscopy indicate that the slight deficit of oxygen atoms is improved. Besides, the
Spectroscopic Ellipsometry is applied to probe the optical properties of the p-Ga,O; films, where a high
transparency in the visible region is observed. The results provide a new avenue for the growth of epitaxial
S-Ga,05 thin films on Si substrates, which will expand the application scopes.

D30-P02
ETHBEKRZENB R TENRERAEE TERMRNS
THEE, 2B N>
AEHTHR R oK 2

HI T GapOs WA RSN (Vo) HIAEFE, il 2 L e Wiy 2 SRR Ry MR FE 1Y) 5 458 AR 25
(SBPDs) iR A& — AN Kkl ASCHR M T — MR IR K. S TAbRE . BOURBRMBKETZ
& E R, B IR GaOs MMH Vo IREERIE A FIERE. KRBT &5 % Ga 05 #EM A K
5%, FFRE AT SRR TR I A BNLR K, ARG T eI SRARS . OB e M 2k B Sy
Yo 3R T AFALEE T 2% GaOq iR Vo HITHIEHLEE, JEi % 1 itk fe SBPDs. 45 SRR HI4E & 1 Ab
RBA AR Vo Ik FE. BG5S AR AT MR AL TR e

D30-P03
MBE growth of InAs/AlISb resonant tunneling diodes on GaAs Substrates
Qiuyao Pang“? Donghai Wu*"* Xiangbin Su™?,Yinggiang Xu"* Guowei Wang"? Chengao Yang"* Haigiao
Ni** Zhichuan Niu**®
1. Institute of Semiconductors Chinese Academy of Sciences
2. College of Electronic Information and Communication Engineering, University of Chinese Academy of
Sciences, Beijing 100049, P. R. China
3. College of Materials Science and Opto-Electronic Technology, University of Chinese Academy of Sciences,
Beijing 100049, P. R. China

We demonstrate InAs/AISb resonant tunneling diodes (RTDs) grown on GaAs (100) substrates using AlGaSh
metamorphic buffer layers. INAs/AISb RTDs with different InAs contactor thicknesses are grown on 700nm
AlGaSh buffer layers on GaAs substrates. The surface morphology of the InAs/AISb RTDs is characterized by
atomic force microscopy. The RTD with 1um thick InAs contactor shows rough surface of rms surface roughness
about 3.6nm. To obtain high crystal quality and smooth surface, GaSh/AlGaSh (6ML/6ML) superlattices (SLs) are
inserted into AlGasSb buffer layer for 8 periods per 200nm. A rms surface roughness of 0.76nm over 20x20um2 is
achieved by inserting GaSh/AlGaSh SLs into AlGaSb buffer layers.

D30-P04
o P B A Th &R B B Y A BOL A R 2
IR MR >
Hh R B A AR T BT

TG, BTEE NLRERESEROF ORI PR A R, HESE SARBR A mTERE . (RDIFE. A
(58 DA R AREAIEAR, RIS HESE B — AR MR . |1 AlL Ga. In. As. Sb ZFII-VIRITR
NFEAR ) 2 ToA S PIRRE e SLARYE 45 R ¥ 1l B B A~ 3 A R 28 A2 B L R i 10 26 DU A 2 A4
B R HAER RIREAR LA, BE AT TR, AR — AL s R G A R Hh R A A% RS
Wl BEBRO SN E BRSO RS —, B R AT MRMEAC . S & T 245
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JTIIBOR R, S SEHL T RIhR . @R RREE— R A S MR B L E T PHBOL S 10 = g S
TAE, HPKRE e E it 2~5 nm PLLAMNEBL, AU, BT SR, WO, & 7l fE5E H 2
Sk AT BN

Ao T A G BT FORINE . B A SCH , SRA 2 THRAMERCR (MBE) 4K T
it Gash ZEE THHHOLR, H A 1 SEHUR TR AELE AR BRI EOL 8 Bt AR T2
Ao

D30-P05
FAHAERTA . FOERHEAE AR T AR & YL SURDRHI A T Bt
Wit Wk, Kz
o B2 L T ST

BB MR 2 MG ORI ERIER JE, w] i oA SV s 2 DA L AE T — Q) 2 s ] A\ 20
SR B RN T SR 1) Z WO . BAT ARG AT X 7O A AR SRS R R G
Yot SARMRHE LR R E M, BSOS 2 IR B Tt 2 —. 4, BAMEE
MoesE. HEE FURAL AR VE N 2 DI RESR R S SR 0 T B0 5 TF R, XHEREAH S HIE AR =
REE, IR, TR R, HIE R DL A ORI I 45 7 T AU P, 383 2 G SEE T
RERLFH — B —NE KRBk Bk, TFAET I ThRER ST T0 LA R BT SRS 2 SEELA LG H 8T S i
IIPS®

TR, BAWRM T — A0 737 B S IR T — REA AL R A i M 3 A RO 1 2
2 RER IR A SR B I VL AURHENE 1,2, 3] = ZUME- W Wy 3L 4514 (1 #) SR TR I T BE B AN 2 - S AR A LA
A1 453 7 BA A BT T AN R I S e £ 1 ) XS B R DU e SR . X ST i 28 A Bh
ST R AR, IR SEIL 1O S 4 R B 1000% ISR NS L TS (u>1em’ Vs
PARCATE (T LLAN ROt BeAh, SRATIBEH 7 — M RIPEILR RS, DU bR m R SR sOe R, RN A
RO AR R AR AU 22 PR RS, T SEIL TR IR a5 . e 2R RE R B — DN 2 DIRER G
HRMRIEAM R IR R (O RETFE (@0, b op MEKEEF 043em’ Vs, XRIZAH
IEFHRIE R e e S AT, AT TR RRIM IR G tERe, A N2 ThREM AN 1 %
Rt amiait.

D30-P06
ETARETHR A VAR R R R
FE fip e

B2 B AL AR T

AAEFT R HIA RN R A (ISOFET) BRI RAFAIFERIME . R IRME S S A5 5 et . TORMIAEARETH
RE» BN SIS SRAL A I B AR AA . H AT, DhRERYAIE Tz A - AR IF R ATI IR A H R — KRR
BRI T ISOFET KAWL E . AATH FH IR % Sm,  BARORUE T 28 1 m TR 2, RIS R4 1) BEL RS
YERT, BORBIBR I T S AR b R AR JE o BRI, A SOR VR IR B 51 R I ERE ROnz, 4t T —
o i 20 L AL AR ARALE RT3z Ao SR 5 D I 245 PO ) 6 S Dl 26 1 26T O RIS W~E SR MR ISOFET,
HAERLHRTY 30%LL L, FEH LA 2000 RIOZEAE T, HRIRAT LAORER RAFAOASAFIERE . 2 Tl fu R
PR 2% (1] ISOFET X2 UREWS SEEIL A 1ppb ey REBURN . BEAL, HAE T BB A AR AL B th R B Y B
WARH . Xty SOFET FEAL A4 AU N I SR it T2 5% .

D30-P07
ETF AIASSb/INASSh B FEHE 2 ] InAs/INASSb 11 K38 4% nBn Hy 4L AN EIII5R
B LM RARMEE, W E AL ST YL Wkt 2R YL EEM YA SR . AR Y %
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ST ENEETE
L R RRE B BTG b R B A 9 =
2. IR BRI RLE S A 2

16 i TARIRE FR R 0 AR 234535, InAs/InAsSh 11 2858 5% i T RAEAE Ga JE 151 NG E & ot
i B S DB Ay, MR R, T IEIRT R, R TR, nBn SRS D BE
T B 22 R ) N BB EE ATt . SR, JEH R AlAsSh 52 nA &M EME R 2E, $h2
2SR AATEA TR R T e (VBO)D, 875 it Bk 4 & DL 5E A3 BOs A f i, (Rt
nBn G IR B M REAR . AWF R T —Fh AIASSb/INAsSSh 8 fnkg %2, B THRZES5RIZEZ
[ VBO, MRS T R e . AR 45 R IR, 150 KR, il #5111 nBn B4 B4
#R11 50% A 1L 3 KA 4.5 pm, JEMRRIFE-50 mV 1708 B2 a) i e T 3k BIHLURT, B 7 RCRAE 3.82 um 4bik £ 58%.
FE 150 K F1-50 mV fiE T, MBS ERZE N 2.01x10° Alem?, 78 3.82um Ab U [ #0221k 5
6.47x10" cm-HZ"?/W.

D30-P08
FIT b = e 54k B R 5 PRSI I A T ELAR A
ey, AT
USRS

THERNERE SR p AR N T T SR T AERSERE T TR AR TN LA R S i AR R
KA BB B 7 I sl i, I AR AR S 5 (K P RE 32 4. AT TAR b A THGE 1 5K L%
ALY (FPEA)PbI, H H 98U 5 AL B T B 2 AR ELAE A o AR eSS BRE A HUZ I fR, BAH
LR IRR T 5 IR B 2 F 2 5 H EAE I EF T (p-FPEA) PbI, AR N AR, IX ARSI AR AT PATE SR
VAR e 4725 f o e v 2 (DA ELAE 7015 DURETRC . 562 (A EL A AT DAFE SRA: &A1 25 o 2 vh dme R IR
JSE R TR A5 A O TE ML\ AR B I AR RE L, AT e KA BEHVRE TR N AR, S R BE o SEIRAEWIRS T
(p-FPEA),Pbl SRAEFSERE MM, 4 %5 il o] LAGERETA 600K AN AE , AR (06 SRR R 2 50K 3 i
1% 3 (0-FPEA)PbI, K, & HJZ A7 1A LA I 2 SR I BEAS I Mo 40 25 il e 2 o A TR M AR BT
YA AR A HLZ 8] 4 TR LA P BT S T A AR B r iR AR R ORI H P RE AR T %
LM

D30-P09
FRE R AT X SHRRna
AR, BRI
LN

ALV R B L A B R R  BEESEE 5. BR TIEREGRIR. M4 E R DURGIZ R
B BRBEASESBE ) SRR A, 7R X SRR AT EAT BRI R 7. SR, ASERE TS T R TR E
MEYIEE S, BHAS T H A HERE o FasE MBS R0 AP RE AL MO A5 AR Bl O VS AR IR R
B, Bi+BE PSR EBE PGS /I E, AeEIF iG] s FiEf, Mk 20t Emfase .
DRI, AT 4% 1 — Pl B TE 4T 2D F5ERA APRL 4-308 Z BB [(F-PEA)3BII6],  FF 18 i a7 f bk ) s
FFAE T A 1.33 em2 FIHCR B g R, FERER AN (1 % m) PR HEHE 408 5 x 1010 AT 2 x
1011 Q em. Zdh v BA PS5 e AR RIS 1O 7 X SRt Re FIER AR RS B . Sk, AT Rk
YR E SR G AL A, FRATR T Rl A AR T LR 0 R IR SR A —— R, A
RO B Re e R S AP AR K, AAUPRRAR T ERAE X AR A, i H R T R R R . R HE
(F-PEA)2Pbl4-(F-PEA)2Sn14 & 7 T 45 A R gt — S0 ORI S BRAT, 4 1 28R I P Re AN AR % o
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D30-P10
FEERT SR B T LR 5 R 4 WS FE TR X
IR 4R BT
S (2 5 T4 5 R sl e

BRI R B K R FIE R 2 . F5 -t R RV AL WS A A X 2R3 3 A A k) . M R
BT TR XS R BRI, LS fRoAS: PR AR A ph A A 1) R M0 e s P IR A R e o ART 9 S Ik BH 5
T LR AL AR (E T4 . g =4k 2 )ik, LA RS0 X SR R . M B it DL BB 3T
¥, ik BRAE 6.7 x 108 nA-V.em™ s i —4E FPEAsSbl £l HZ AN T 5 40H] T 5
TiER. ZJaWFTT 7% X SRR RE 71, B RN B AR S TR IR S BE T X SR R t%

b T EERTT R 5450, TR BT RERE A AN R B B R AR A R . 0 TR R VA TR A E AR K
%, IRAE = 4E45EK0 FAPDBrs B AR K TSm0 —4EE54KH FPEAPDBr, 58, 55l 45 5 IR 7
B . 12500 R S AR = SRS e REBUZ I RIS BAk 1 SRR I B rG, S0 7B TR, ARURE T
Xt X BRI AR R, AU 55 nGy-s™. BLAT 78 B Yk SEHL T KT AR = 45/ — ZEAS 4R M0 5 SRR 45, R
B X AR R AL R A PERE, RIS SR AE 1 — i DA AR K ORI RR — 4 R B ot 1Y) SRS

D30-P11
RTFAL R R 0 BT
e fi

BN

RIEEHLHE IR, AP 4R850 =24 %70 RP AH, DI AHF1 ACI #H. RP AHIEH
TRV EANZ, 1 DI AHEHAUR A ANV E A HLE . FA TR 5308 3L e 2 8]
pKa {12 5, JE ] 4-(2-F& F 2.38) kg (AAEPY) 20 I HEAT B FAE A XU TAL & T RP MK
(4AEPY),Pbl, A1 DJ #{(AAEPY)Pbl, —4E554KH . (4AEPY),Pbl, F(AAEPY)Pbl, —4EF54KE 7E HI A1 NH5 [
YEF 0T DASCEIUAH B A% 4. 75 (4AEPY), Pl 85 8KH FHAHAR 1A HL T 2 [AAEAE N-H---N A BAE A 2
fe e S 1, )2 H] BR R (PEA),PI, F5 5k B 5080 1 2.4 AL L4, (AAEPY)PbI, 1 E HLZ 1) 213k A3
NNHEAR AR, B855SRI, 1X S5 DI M (4AEPY)PbI, SR1GHE /N T 45 4 6E(27.3 meV)
K HEEZ I E A . 35T DI AT EHUZFITEHLZ Z B B 5EAEE VE HAEUN T 45568, DI AHAS
ERA R AR E IS5 KRN SE 4 IR s ME e o IR, (AAEPY)PDI, 28 1F R BILH 4T (e mi v B AT ik 5627
HCGyai om? ] X 52k R U AKX ZE 20 nGyqis ™ KT TR .

D30-P12
HAY & n-d PR HEEH—HEFHEREHER
B AR XA X, L. S0, 4Bk, FHARE . XY, BRER>
[ BHE B AR T

AR 46 <

1R A% ¥ 30mg 1,5- & F-4,8- " #53£-9,10- % il (DDA) BEcAA& I AE] 400 mL ZFEF1 100 mL
KR EVE (CATETR A) i, ¥ 22.2 mg Cu(CH3COO),-H,0 A fiRAE 400 mL ZEEAN 100 mL 7K TR &4
W (e B) H, 7 30min LR A 5 B IARTE 08 . R A WP B
W (20 2 TAD), RIS HEdE A W N SE SRR B R BIFR, RIBLFIRAE 90°CH & FHiHE R 24 he )
285 R A B O LS 0 (9000 rpm) SRAZUTIE P24, NIE B EATIEY), JaH QKRB O Bk,
HE FEBTLG. JFRMTTE - MERTS TR T8 12 h CFEERERENRN 90°C). & Lk, Bin]
il #3545 1 5 DDA-Cu Fy A o

2 VB ) %« 8 FH VRO TV 1) % DDA-Cul JEEIE SR I T B0 468 RS2 A WA AT B 27K AH < K2 A 200 mL
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CH.Cl, HHLEC/A M (HifR4 5.5 mg DDA fitfk), EJEH 100 mL HO AR (AMA 135 mg
Cu(CH3COO0),-H,0)) 0 SN RERE 3 KT, fE5HH 4RI AT 3R A5 i K TH A DDA-Cu MOF Jii.

SERIRAE: T B R MR — R IR AR, X WOt TREIE R, MEEA C. NL O,
CuJt#®, JFH Cu B LT IEZME. ¥ X HRBBHMLE R, Cu oF KA. @i
KRG SCEARYT T MR C 22, IF HAERT X SR RATHHIEW] 7 DDA-Cu ¥ RIF45 51k, 9 H. Pawley
WA R B AR S S — 8. o PRES T BB E] T DDA-Cu Y4 fett, fdE

(001) IS (100) Sl 2V M ih 4273 DDA-Cu HIEE R A ~127.3 m¥g. @it —4Em A5
J7 X S HURE R B 1, Sk ) DDA-Cu I £ R UF 1 4h f i, 38 &2 HEiE S e T A LA
KR R SR B T R A SRS, R R I

SRR S R R A 7 EL DDA-Cu i, JF R H Keithley 4200SC S5 73 SO0
-V REZREAT IR, JF it BRI S %8 9.4 S-m Y, iX —BUMH E AL 4 —4E MOF & & /b AN SR 2% .
BT RSk DDA-Cu 5, AR 7 AR R b 3e k. A BN 2K IR & —IElefE A
TS HL R, 7L DDA-Cu TS, B 5 70 5 b 2% 0% 6 AR Rt 253 g1 . 4 F 110 (20 mWiem?),
MG AS1E 10 s, WTLASRAS 3.6 nA MUHLIRIG &, JGHds G, JeHRA S ILZNE R, T R HEIEH TR,
BRI R, B—MBAMRILIZI6E. B A aeme 5 TS Aal sl i el E. Juak. Sl
R SRR ED LB ¥, BRI B ERRCAZ KRR IS AR AL o (5 — N 4x 107 (281 [
FISZEL 75 N A B G AC I B, o SR BB o] DA B A dr Hh 21 PR, H B REBRLdifGE, X
BIAR 2V AIAFAEILZ, 50 s JEAAFTETEWCIZ. JEH, Frddm st A& R s SaetS5ins
Prikge, TR 45 KiG, SHCHRICAETES N, 3 500 ]G, JCHRRFERN 70 %.

g0 BATER T —BIEA n-d SLHEYEKZ I —4E S DDA-Cu. L5645 R %€ W DDA-Cu & —Ff it
R AR SR GRS 049 eV), BZMRMS M (BSR4 94 S-m™). # DDA-Cu MBE/E A
B R e A IRIZE, I T AR A% . 101208, AR RiF i S ket 5 S ik,
TER NSRRI 2R A PRI B T

D30-P13
eSWIR InP-Based InGaAs/GaAsSb Type 11 Superlattice Photodetectors
Jiaying Li**2 Donghai Wu',Wengang Bi® Zhichuan Niu*,Yinggiang Xu*
1. Institute of semiconductor technology, CAS
2. The Chineses University of Hong Kong, Shenzhen

In this poster, we demonstrate extended-short wave infrared (eSWIR) photodetector with
INg53Gag 47AS/GaASy sSho 4. The InP-based p-i-n photodiode with a 100% cut-off response at 2.5 ym and a peak
response at 1.57 pum was designed and grown by molecular beam epitaxy (MBE). Two hundred pairs
of Ings3Gag47As (5-nm)/GaAsysShy4 (5-nm) type-Il superlattice (T2SL) were used as the absorption region. In
these quantum well structures, electrons and holes are spatially separated. The resulting spatially indirect type-II
detection occurs at longer wavelength than the spatially direct intraband recombination in either GalnAs or
GaAsSh. The peak photocurrent responsivity is 1.53 A/W, the peak quantum efficiency is 66%, and the maximum
detection rate is 2.73x10™cm.Hz"2W™.

D30-P14
KA BRI B  Be T SEBL R Th R AR BOLES A A X 1
S Mp*
Hh R B A AR T BT
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1 D R AN TR R A - T O G B v B A UAAS IN  E h JERA AR ] ASO  # B
JELF O AR S IR A BRI ATHT §t . 55O WAL SE 58 X 00 8% oA mf th DU 3 R B g T2, 2R
111152 2] E IR G A AGE GRS M 1A B 1A 3R DR OR 22 08 55 Y A BEATLAG RO R, R D SRAE v v
NI B R 1) A B ™ S R3S b, M TR D SR 5 B e s YA AE R R B2 FR T AR AT
HOEEPTRE » T SEHURMY 113237 A HIONT v Dt R~ SR BOL &%, CRIEAT 2 Rt 0l A 2 F) 05 2% »
BT RSSO . AMESTHY . BT PRSI Taper 45#5% . SR, KI5k
FEA DA DT A AR, BSOS EOR EBOE . A3, BAURS T M ARG LR AR
MR DR B R TR0 RS . RIEIE AR PR M R R B S P, e ST R i O
SEARFER R TE X O S ZE I e T . WAL RO PR SR T By SR R0 R LA 0 58 X0 a8 I L
TAHFR IS T, ML K ECR PR, JF AR 1 b N B i AL 1) 2, 72
BT ARV A SRt 1A E A% i e

D30-P15
W IR % B-Ga203 W KOk s tE RSB T
gk 0>
VG 2 B TR

RN REME  (B-Ga20-3) 2 M XA DUAGE Tl B 1A, RABORI. Btk
AV RS . BURIIAT R B e . BUNR U, A2 — SR Ta A H B R
D25 S5 J7 RIS P A5 e A L S HHoRE B BV TR I B TR BRI AR K T E A BIAERE A ¢
T A B % B-Ga20-3 il . ARSCRGRTT TN B-Ga203 i fiy A BT E MR I LA RS 4L,
BIFEVEICIR L . iR EHOA SRR E IR e .l X AT (XRDD. A6 (UV-Vis). SEM 4%
FBUIATRAL, AN E REVEIORE . S Eiein = Bl L e B JGIREE o IR A DA_E R AR B T
Sl g% 7 RER A R A SR H B RAMRN S, 8 SRS E T OO I 1V - R DL ' i
SEREATINK, S WA HTE ¢ K ARER EARKKAA (200 BUAR) B-Ga203 ik B A BT IIE SR
=L HERAE.

D30-P16
A three-pronged strategy for neotype photoactive perovskite oxide design within the framework of internal
electric field (IEF) engineering
Shuai Ma*,Fengjin Xia**,Zhuoyue Wang?
1. Qingdao University of Science and Technology
2. College of Materials Science and Engineering, Qingdao University of Science and Technology

Getting the utmost out of solar energy should be one of green strategies with great promise to remove the
threat of environmental pollution as well as energy shortage. Therefore, exploiting the state-of-the-art photoactive
materials (PAMS) is one of the top priorities. Excellent energy conversion efficiency can be guaranteed only if
the expected reactions (e.g. photocatalysis, photoelectric conversion, etc.) proceed faster than charge
recombination. It follows then that novel PAMs should be more capable to separate photoinduced electron-hole
(e-h) pairs thoroughly. Bismuth ferrite (BFO), a prime member in multiferroic perovskite oxide family, is
especially in the spotlight by virtue of its narrower energy bandgap (E; < 2.7 eV) than that of other kinds
ABOgz-type counterparts, as well as the competence of efficient e-h separation benefiting from the nanoscaled
intrinsic domain-walls.

Internal electric field (IEF) engineering is to utilize the self-built electric field generated by dipoles
inside materials to facilitate charge separation. In this work, we investigate palladium (Pd) doping in BFO through
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a three-pronged strategy to realize the enhanced IEF, providing an internal driving force for photogenerated carrier
migration with no need for additional energy consumption. Firstly, the partial substitution of
high-electronegativity element Pd in BFO can exert significant influence on electronic distribution and molecular
dipole. Secondly, making Pd partially replace Fe-site of BFO can give rise to the unit cell structure changing and
thus positive/negative electric centers adjusting of crystal lattice. Thirdly, fully making its induced multiferroic
property of Pd-doped BFO work can intrinsically reinforce IEF, as long as its spontaneous polarization field is
amplified properly.

Experimentally, single-layer BiFe.x)PdO3; (BFP,O, and x is Pd doping ratio) films as well as the
heterostructure of BFP,O coupling to hole-transporter NiO are synthesized by sol-gel technique. The influence of
Pd doping ratio is systematically investigated, indicating that doping Pd can effectively restrain not only the
valence state transition of Fe ions from trivalence to bivalence but also the generation of oxygen vacancies. It is
demonstrated by XPS analysis that Pd cations replace Fe** in BFO instead of Bi®" in the lattice structure of our
product. In this case, BFP0.040 film with minimization of both oxygen vacancies and Fe®*/Fe®* ratio could
substantially reduce the leakage current by three orders of magnitude compared to pure BFO.

Based on a set of light absorbance spectra of BFPXO thin films measured in visible-light (VIS) wavelength
range, Eq can be extracted from corresponding Tauc plots. Apparently, Pd doping has shrunk Eq from 2.6 eV of
BFO down to the minimum 2.1 eV of BFPXO with x ~ 0.06, which implies that doping Pd into BFO is an effective
solution to improve the light absorption of BFO for photoelectric conversion with high efficiency.

Open circuit voltage decay (OCVD) technique provides the possibility to explore the internal
recombination mechanisms, helping to distinguish the different types of relaxation dynamics of BFPO. A
dual-channel relaxation phenomenon has been observed, i.e. the fast-decay channel and the “overlong”
delayed-decay channel. Meanwhile, the former mechanism is markedly influenced by Pd doping ratio, whereas
the latter one is basically Pd-ratio-irrelevant.

Moreover, the photoelectric response of BFPO/NIO heterojunction can reach the optimized level when x
gets to 0.05, i.e. the response time constant can be lowered down to 10 ms, and the detectivity exceeds 2x10°
Jones, respectively. It confirms an overwhelming photoresponse performance of BFPO over other VIS-active
perovskite oxides.

As mentioned above, we try to adjust partial substitution of Pd cations in order to do a fine manipulation on
the distortion lattice structure, and consequently elevate IEF of BFPO products. Such comprehensive strategy can
make BFO as the “new favorite” PAM in VIS optoelectronics applications, aiming to further boost the
developments of correlative areas such as photodetection, photocatalysis, photovoltaics, and so on.
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Low dark current X-ray detector based on CsPbl12Br/CsPbl2.5Br0.5 heterojunction
De Ning,Yong Xiang*,Xinyu Wang,Ting Han,De Ning
University of Electronic Science and Technology of China

Perovskite, as an emerging optoelectronic material, has advantages such as high carrier mobility, high
absorption coefficient, and easy synthesis. Therefore, it has great potential for application in the field of X-ray
detection imaging. However, currently perovskite devices have a high dark current density, far exceeding the
requirements of commercial thin film transistor (TFT) for dark current (< 1 nA cm’), which directly affects
imaging quality. To address this issue, we successfully constructed a CsPbl,Br/CsPbl,sBrys heterojunction
hundred-micron thick film using ultrasonic spraying technology from bottom to top. Through this heterojunction
strategy, we controlled the interface band structure to achieve a low dark current of 0.87 nA cm™. In addition, the
design of gradient band structures can significantly improve the carrier transport performance, increasing
sensitivity to 22218.1 uC Gy, “cm’, and achieving an ultra-low detection limit of 4.59 nGy.;;*, which is lower
than most perovskite devices. Finally, we successfully integrated this all-inorganic perovskite heterojunction thick
film onto a TFT with a resolution of 64 * 64 and pixels of 500 * 500, achieving low-dose real-time X-ray imaging.
This study provides a new approach for designing and manufacturing low dark current and high sensitivity X-ray
detectors, which helps to promote their widespread application in medical, safety testing, and other fields.
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D30-PO02
Surface Management of HgSe Colloidal Quantum Dots Enables Short-Wave Infrared Photodetectors
Mengxuan Yu,Xinzheng Lan*
Huazhong University of Science and Technology

HgSe colloidal quantum dots (CQDs) have emerged as crucial materials for photodetectors. However, the
heavily n-type doping has limited the performance of photodetectors in the short-wave infared regions. This
article addresses the n-type doping behavior of HgSe CQDs, which was significantly mitigated by introducing
strong clectron-withdrawing molecule.This intervention led to a transition from mid-wave infrared gap to a
short-wave infrared interband gap. Ultraviolet photoelectron spectroscopy confirmed the drastic changes in
doping concentrations, corroborated by Fourier-transform infrared spectroscopy. A range of tunable short-wave
infrared HgSe CQDs was achieved by adjusting the temperature, ultimately resulting in the development of
short-wave infrared photodetectors.
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