NI A
Univ. Chem. 2025, 40 (2), 312

AT doi: 10.12461/PKU.DXHX202405044 www.dxhx.pku.edu.cn

BEARH I WL SR R 2 AR B 1 O 6 R M R RAE
—EE-AAEUEFRDG L LR

HHE Y, ZE4E 2, Tor?, fMET 2
I FEH T AFEZRIRAFE TEEHLEH FO, LT 100029
2R EMATAFHFILEFR, L 100029

B P FORHE &0 R s PR RE AN B AT IR AR, R R O AR BRI R A0k 3. A LK BH A8 Rl R A VR
] 2% AT SRR S T (R L, S AR B RE i R A A L 8RR A R . RS BT A BRI )2 A R T T A
R, RSP B RCR, B ) RN 1. A SCUs LR S FOU R S it RO R R, HERE —
MNEEEAE BRI, SARMES S TSR A HLE Z i R B R, DL O B A B e L B S 4 S s
RSB LR A RE ST o A SR T AR ER IS 2 A B A I LA ST BRES BR AT 45 1 Rt R IRECLRCE VLSS Tk, B
T B RO R AN A S A R ) A AR, I T SR AT XA 2T A R ALL A B TR (A ST B
PE, A8 RPRLULR BHOE AN L 22 I R G e 46 B 2 S AF D R RE . ARSCIRXERDE T, WANAE R, BRI
ARSI L T WCREAF 00 TAR R BEATRTAY AR, $RTE 2 AR AR A b g 4, I35 IR FRHIF AT J sk B g

A ABERTTORPHAE T, LA b aEse; BECRE; JeH R
FESHES: G64; 06

Preparation and Performance Characterization of Perovskite/Organic
Tandem Photovoltaic Devices: A Comprehensive Researching
Chemistry Experiment
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Abstract: Perovskite materials exhibit excellent optoelectronic properties and tunable bandgaps, making them a
promising choice for efficient photovoltaic devices. Organic solar cells, with features like solution processing and
flexibility, share a similar device structure with perovskite solar cells. Building perovskite/organic tandem structures
can effectively enhance spectral utilization, surpassing the theoretical efficiency of single-junction devices, showing
broader application potential. This experiment, starting from the forefront progress of tandem photovoltaic devices,
recommends a comprehensive chemical design experiment for undergraduate students to understand the principles
and advancements of perovskite/organic tandem cells, aiming to enhance their innovative thinking and experimental
skills. The experiment involves tandem perovskite devices consisting of wide-bandgap perovskite front sub-cells, an
intermediate layer, and organic rear sub-cells, covering thin film fabrication processes based on liquid-phase and
vacuum deposition methods. Characterization of perovskite films’ microstructure and crystalline properties is
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conducted using scanning electron microscopy and X-ray diffraction, while the photovoltaic performance of prepared
tandem devices is measured using simulated sunlight and electrical testing systems. With moderate difficulty and rich
content, this experiment aims to enable students to comprehend the working principles and frontier developments of
photovoltaic devices, fostering their interest in solar cells and nurturing their research innovation and practical skills.

Key Words: Perovskite tandem solar cells; Comprehensive chemistry experiment;
Tandem photovoltaic cells; Photovoltaic performance
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