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S1. Device fabrication
The fabrication procedure of the Si-based TP-HE PD devices is schematically shown in Figure S1(a). N-type Si wafers <100> were used as the substrates (1-10 Ω·cm, double polished). Prior to Ti/Au deposition, the Si chips were ultrasonically cleaned sequentially in acetone, ethanol, and DI water for 15-20 min. The native oxide, i.e. SiO2, was removed from the Si substrates by dilute HF solution (H2O: HF = 20:1). After cleanout, the wafers were immediately loaded into the sputtering system in high purity Ar ambient at room temperature, and the cathode contains 20 nm Ti/120 100 nm Au film were deposited using a shadow mask with an area of . Then, a gold film of 30 nm was deposited on the back side of the silicon substrate by electron-beam evaporation, with the entire process involving the deposition of thin films on flat structures through a physical shadow mask on top of the structure, with an area of . Subsequently, the 1DPCs consisting of 5 pairs of SiO2/TiO2 layers were alternately deposited on the Au film surface as the active area by electron-beam evaporation. Here, the thicknesses of the SiO2 and TiO2 films are 244 nm and 165 nm, respectively. Notably, the active area is , which is intended to form the Au film portion as a front electrode. All devices were fabricated in the same batch to reduce the influence of fabrication processes.
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[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Supplementary Figure S1. Fabrication of the photodetector. (a) Fabrication procedure for the proposed Si-based TP-HE PD. (b) Pictures of the front-side and back-side of the fabricated device.

S2. Measured the time-dependent currents and responsivity of the Device 2
[bookmark: OLE_LINK36]Figure S2 (a) shows the time-dependent currents of device 2 at 0 V in the wavelength range 1460-1640 nm, the 1DPCs consist of 5 pairs of alternating SiO2/TiO2 layers with a central resonant wavelength (λ1DPCs) of 1580 nm. It is found that the maximum value of the photocurrent is 0.1 μA at an incident light of 1580 nm. The measured responsivity under different bias voltage (U=0 V and -1V) of device 2 as shown in Figure S2 (b), the measured responsivity curves show a similar trend as Figure S2 (a). The measured responsivity of device 2 at the position of the resonance peak (λ = 1580 nm) at 0 V and -1V bias are 0.01 and 0.012 mA/W, respectively.
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[bookmark: OLE_LINK16][bookmark: OLE_LINK39][bookmark: _Hlk134741451]Supplementary Figure S2. (a) Time-dependent currents at various illumination wavelengths of device 2 at 0 V, the 1DPCs consist of 5 pairs of alternating SiO2/TiO2 layers with a central wavelength (λ1DPCs) of 1580 nm. (b) Measured responsivity under different bias voltage (U=0V and -1V) of the device 2. The inset shows the front-side and back-side views of the fabricated device.

S3. The simulated reflectance spectra and responsivities of devices with different resonant peak responses
To further investigate the device's performance over a broader wavelength range, we designed six devices with different resonant peak responses. The simulated reflectance spectra and responsivities calculated according to Equation 3-7 in the manuscript for these devices are presented in the Figure S3(a) and Figure S3(b), respectively. The reflectance spectra demonstrate that by carefully designing the device structure, we can achieve resonant peaks at various wavelengths spanning from 1200 nm to 1700 nm. Notably, the resonant peaks exhibit narrow bandwidths. This narrowband response is a key feature of our device, enabling wavelength-selective photodetection in the near-infrared region. The responsivities at the resonant peaks range from around 0.75 mA/W to 0.6 μA/W. The height of the Schottky barrier at the Au/Si interface is 0.72 eV, which corresponds to a maximum cut-off wavelength of approximately 1720 nm for the device design. Consequently, the responsivity of the device with a resonance wavelength of 1700 nm is relatively low. To further extend the operating wavelength of the device, alternative metal materials can be employed. For instance, using copper instead of gold can potentially extend the device's operating wavelength up to 2000 nm, as copper forms a lower Schottky barrier with silicon (0.59 eV) we previously reported.22 The responsivities at the resonant peaks range from around 7.4 mA/W to 1.9 mA/W when the height of the Schottky barrier decrease to 0.5 eV.
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Supplementary Figure S3. Designed six devices at different resonant wavelengths. (a) The simulated reflectance spectra and (b) calculated responsivities of these devices with φB = 0.72 eV (solid lines) and φB = 0.5 eV (dash lines). 


Supplementary Table S1. Core parameters and performances of TP-based HE NIR photodetectors based on other structural principles include simulation results and experimental results.
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Supplementary Table S1. TP-based hot-electron photodetector in literatures
For better comparison, the key parameters of excellent TP-based hot-electron photodetectors in recent years are given in Table S1, listing their central wavelength, FWHM, and Peak photoresponsivity. It is worth noting that most of the currently reported TP-based detectors are mainly based on simulation results, with fewer experimental reports. Moreover, a Si-based hot electron NIR photodetector based on TPs has not been reported. We proposed a silicon-based narrowband planar hot-electron photodetector with Tamm plasmons, the responsivity of the device reaches 0.195 mA/W at a wavelength of 1400 nm.
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