#4718 oM Kot R Vol. 47 No. 6
2026 4F 6 11 CHINESE JOURNAL OF LUMINESCENCE June 2026

XEHE: 1000-7032(2026)06-1029-14

AL/ T~ RREL A b3 50 25 PRI 5 b i B 2 o
Régk, DFF.R OFLE M, FHE K OB

(CEIE Tl K2 ol 724 B, ZR &L 230601)

FEEE A LT ALDAh E RS O F 20 A6 o S BT 5 AT UL 2R e BT FL A A L AT R AT L (1 £ 0
5 LR R A T UL S AT 2 £ A T AR AR A R R o AT AL e TC ML AN SE R % 8 45
H R A T 2, 2 b A 1 T R A AR R LI R M e B MR LA DR R T Al AR T R A A
oo BT SRR A T A R 5 B AT JR A SRR A D R AR R T BR AL A b A A R fR A T
CIEAE 0 Ziix/\/L//TLTﬁm/miiﬁéIﬁl\L%%@%ﬂﬁFE’JﬁﬁﬁL)ﬁ VA P 46 T2 0 R4 R S8 25 A
R GEWE LR RE TGS T T AR AE BB R R A 5 N TR Y A 5 T AR R
J& X SR B T AR {B’Lﬁx%@*ﬁi%l'ﬂﬂﬁﬂﬁﬂ%ﬂékﬁﬁﬁ AT T IREE,

X O# W AHU/ET R LA BRGSO RO T

hE 42K S: TN214; 0482.31 X ERARIRAD : A
DOI: 10.37188/CJL. 20260045 CSTR: 32170. 14. CJL. 20260045

Research Progress and Applications of Organic/Quantum Dot
Infrared Upconversion Devices

LIANG Weilong, SUN Xinyu, DAI Jia, WANG Li, LUO Linbao, ZHANG Xiang*
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

* Corresponding Author, E-mail: zhangx@hfut. edu. cn

Abstract: Organic/quantum dot infrared up-conversion devices electrically couple an infrared photodetecting unit
with a visible light-emitting unit, enabling direct translation of invisible infrared information into visible emission for
real-time visualization and imaging. Compared with conventional infrared imaging technologies that rely on epitaxial
detector arrays integrated with readout circuits, up-conversion devices avoid pixel-level hybrid interconnection as
well as the associated readout electronics and algorithmic processing, offering a simplified system architecture and a
more cost-effective manufacturing route. Owing to their excellent process compatibility and readily tunable band-
gaps, organic semiconductors and colloidal quantum dots provide a versatile materials platform for constructing low-
cost, large-area infrared up-conversion devices. This review summarizes recent advances in organic/quantum dot in-
frared up-conversion devices from a fabrication perspective. Focusing on vacuum thermal evaporation, solution pro-
cessing, and hybrid integration strategies, we highlight representative progress in materials development, device ar-
chitecture engineering, and application demonstrations. Finally, we discuss future directions and remaining chal-

lenges toward higher upconversion efficiency and broader spectral extension.
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Fig.1 (a)Schematic diagram of traditional schemes and up-conversion imaging schemes. (bh)Working mechanism diagram of up-

conversion devices. (¢)Schematic diagram of vacuum thermal evaporation process and solution method process
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