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Abstract
A phototransistor is a three-terminal photodetector that typically exhibits higher photocurrent gain
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compared to a photodiode, attributed to the amplification effect of the gate. In this study, we have
successfully fabricated a broad-spectrum phototransistor featuring a copper phthalocyanine (CuPc)
and cesium trithioindate (Cs3Bizls, CBI) heterojunction via a full vacuum evaporation process. Ben-
efiting from the complementary UV-visible absorption properties of CuPc and CB], the device demon-
strates superior performance under various visible light illumination conditions. Experimental find-
ings indicate that the organic/perovskite-like heterojunction active layer structure possesses ex-
cellent compatibility and a straightforward fabrication process. Leveraging the exceptional light ab-
sorption capabilities of perovskite-like materials and the efficient exciton dissociation at hetero-
junction interfaces, the CuPc/CBI phototransistor (CuPc/CBI-PT) achieves enhanced photoresponsiv-
ity, sensitivity, specific detection rate, and reduced operating voltage compared to reference CuPc
devices. Stability assessments reveal that the CuPc/CBI-PT maintains a photoresponsivity of 0.73
A/W at 660 nm after 360 hours of air exposure without encapsulation. These results suggest that or-
ganic/perovskite-like heterojunction phototransistors may serve as a promising candidate for high-
performance photodetectors.
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Figure 1. Schematic diagram of device structure
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Figure 2. (a) XRD for the evaporation preparation of CBI, (b) SEM for evaporating CBI films, (c) SEM of heterojunction thin
films
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Figure 3. The /v vs. (ahv) 1/2 relationship of CBI and the ultraviolet-visible absorption spectra of its films
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Figure 4. (a) Output characteristics of heterojunction devices, (b) Output characteristics of single-layer CuPc reference devices,
(c) Transfer characteristics of heterojunction and single-layer devices
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Figure 5. Energy band schematic diagram
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Figure 6. (a) Optical output characteristics of 450 nm heterojunction devices, (b) Optical output
characteristics of 450 nm monolayer devices, (c) Optical output characteristics of 660 nm hetero-
junction devices, (d) Optical output characteristics of 660 nm monolayer devices
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Figure 7. (a) Light transfer characteristics of 450 nm heterojunction devices, (b) Light transfer
characteristics of 450 nm monolayer devices, (c) Light transfer characteristics of 660 nm hetero-
junction devices, (d) Light transfer characteristics of 660 nm monolayer devices
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Figure 8. Stability test
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