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1. Materials and sample preparation

Synthesis of CdS QDs: 1 mmol of S powder was completely dissolved in 10 ml of ODE by
sonicate to form S-ODE. 0.2 mmol of CdSt;,0.4 mmol of stearic acid and 6 ml of ODE were placed
in the three-necked flask. After 10 minutes of argon at room temperature, the temperature was raised
to 250°C, and then the 0.4 ml S-ODE was quickly injected into the three-necked flask. After 10
minutes of reaction, S-ODE was added dropwise to three-necked flask every 30 seconds. It was
until to the growth of QDs to be a predetermined size, the heating was stopped and the reaction
temperature was lowered to room temperature.

Synthesis of CdS@ZnS QDs: The prepared purified CdS nanocrystals were ready for the growth
of ZnS shells. First, 2 mL of oleylamine solution was added to the flask and the reaction mixture
was heated to 120°C. Second, 0.48 ml of each solution containing the Zn and S precursors were
injected to the containing CdS core solution at 5 min intervals via syringe. Subsequently, the
temperature was immediately increased to 220°C and kept for 20 minutes to prepare the growth of

a ZnS monolayer. Finally, the reaction temperature was lowered to room temperature.

2. Figures
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Figure S1. The SEM micrograph of CsPbBr; NW.
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Figure S2. The EDS data of CsPbBr; NW.
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Figure S3. The SEM micrograph of CsPbBr; NW after CdS@CdxZni-x<S QDs deposition.
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Figure S4. The absorption spectra of the PO and P3.
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Figure S5. The XRD pattern of CsPbBrs NW and CdS@CdxZni«S QDs/CsPbBr; NW.
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Figure S6. One cycle of the photoresponse under 405 nm laser at 19 pW/cm? for the PO device.
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Figure S7. (a-d) Typical curves of PO and P1, P2, P3 hybrid devices under 405 nm laser with
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Figure S8. Photoresponsivity of P1, P2, P3 devices and the absorption curves of CdS QDs (a),
CdS@ZnS QDs (b), CdS@CdxZn ;xS QDs (c) at wavelengths from 400 nm to 800 nm regions.
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Figure S9. Photoresponsivity of PO, P1, P2, P3 devices at wavelengths from 400 nm to 800 nm
regions under the increasing voltages of 1 V (a),2 V (b), 3V (c),and 4 V (d).
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Figure S10. (a) The PL spectra of pure CsPbBr; NW and P3. (b) The PL spectra of pure CdS@CdxZn;«S QDs and P3.
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Figure S11. Photoresponsivity (a), EQE (b), and specific detectivity (c) of PO and P1, P2, P3 devices under different
light intensities and a voltage of 5 V. Photoresponsivity (d), EQE (e), and specific detectivity (f) of PO and P1, P2, P3
devices with the light intensity of 19 uW/cm? under different voltages.

3. Tables

Table S1. Photoluminescence lifetimes fitted by exponential decay function for pure CsPbBrs NW,
CdS@Cd«Zn ;xS QDs and CdS@CdxZn;«S QDs-CsPbBr; NW.

Sample T1 A1 T2 Az
CsPbBr; 7.078 ns 100%

CdS@CdxZn1xS QDs 5.093 ns 100%

CdS@CdxZn1xS QDs-CsPbBrs NW  1.158 ns 40% 6.429 ns 60%
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Table S2. Comparison of characteristic parameters with the CsPbBrs-based photodetectors and

other previously reported photodetectors on related materials heterostructure.

Classificat

Device structure

R (A/W)

D*

Response EQE

Wavelength

) Ref
ion (Jones)  time (ms) %)  (m)
CsPbBrs 20 9.38x101°  0.25/0.29 7540 325 1
Single Microwires
CsPbBrs
CsPbBrs 0.028 <100 7 450 2
Single-Crystal
CsPbBrs Microwire 118 8x1012 38/36 1104 500 3
CsPbBrs/ZnO 0.0115 409/17.9 405 7
CsPbBrs/InGaznO 3.794 2/2 365 8
CsPbBrs/GeSn 0.129 26/26 532 9
Hetero-
junction csphBrs: Zno 0.0038  1.6x10"  5859/593 405 11
CsPbBrs/2D 289 1.28x101 405 12
CdSxSe1x
CsPbBrswith Au 0.01004  4.56x10% 0.2/1.3 1254 532 6
CsPbBrs@Au ~4.2 9.9x10°8 4/15 115 532 10
PbS QDs/CsPbBr3 0.100 81010 215 500 4
CsPbBrs 0.88 2.5x1012 8.1x10% 409 5
QDs/CsPbBr3 27.2 X103
QDs 11
decoration  MOSZ/Culnsez QDs 74.8 7.1 x10 1.5%10% 1064 13
1.2x10°
MoS2/PbSe QDs 1.9x10° ~0.2x103/ 1200 14
0.5x103
ReS/CdSe-CdS- 654 3.2x10% 532 15
ZnS QDs 2.8x10°
CsPbBrs 116.9  0.92x102  0.556/0.559  358.87 405
CdS QDs/CsPbBrs 17203  1.73x102 0.29/0.5 526.21 405
VTVZ'rSk cds@zns 306.6 2.221012 0.28/0.48 94153 405
QDs/CsPbBrs
CdS@CdxZn1S 1442 162x10%  034/0.33 4400 405
QDs/CsPbBr3
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