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Fig. S1 The dark I-V curves of Ag/Si/D18:Y6/Ag and Ag/Si/D18:Y6/BCP/Ag devices.
The etching process of Si nanograting: The silicon templates with uniform nano-gratings were fabricated through home-made interference lithography followed by inductively coupled plasma (ICP) etching, chrome (Cr) evaporation and lift-off process. Firstly, the silicon substrate was spin-coated with a 200 nm thick antireflection coating (ARC, AZ Barli II, Micro Chemicals) and baked at 200 °C for 1 min. A layer of 200nm thick positive photoresist (AZ MiR 701, Micro Chemicals) film were then spin-coated for interference lithography. After patterning the photoresist, the oxygen reactive ion etching (RIE) was used to etch the ARC layer and the photoresist pattern was then converted into Cr mask by depositing 30 nm-thick chrome using electron-beam evaporation.  Then lift-off was performed with ultrasonic agitation in RCA-1 solution (NH3·H2O:H2O2:H2O = 1:1:5) at 75 °C for 3 min. The Cr mask pattern was transferred into silicon with a 430 nm structure depth by CHF3/SF6 plasma in the ICP system with 68/10 sccm flow rates, a 5 mTorr pressure, a 150 W source power, and a 50 W bias power. Finally, after the removal of Cr mask, the fabrication of nano-structured silicon molds was completed. The illustration is shown in Fig. S2. The silicon (p-type; electrical resistivity 7-9 Ω·cm; crystal orientation <100>) is purchased from Suzhou Jingsi Electronic Research Co., LTD. The size of nanograting is designed as period of 600 nm, width of intracavity and cavity wall of 330 nm and 270 nm and depth of 370 nm.
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Fig. S2 The process of Si nanograting fabrication by etching.
Device fabrication: The D18 and Y6 as the mass ratio of 1:1.6 are dissolved in chloroform as 11 mg/ml. The mixed solution needs to be stirred and dissolved for 8 hours. The D18:Y6 film was spin-coated on the Si substrate with nanograting as 3000 rmp for 30 s. To get the different thickness of D18:Y6 film, the different concentration is used, and 5.5, 11, 22 mg/ml for 53, 123, 265 nm, respectively. the BCP is dissolved in isopropanol as 0.5 mg/ml and spin-coated on D18:Y6 film as 2000 rmp for 30 s. Finally, Ag electrodes were deposited by thermal evaporation of 300-nm-thick under 5×10-4 Pa with deposition rate of 2 Å s -1.
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Fig. S3 The process of device fabrication.
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Fig. S4 The cross-section SEM image of Si nanograting with D18:Y6 film.
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Fig. S5 The AFM mapping of D18:Y6 film spin-coated on Si substrate
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Fig. S6 The molecular structures of D18 and Y6.
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Fig. S7 The PL of D18, Y6 and D18:Y6 mixture with the quenching peak of 648 nm marked with red arrow. (b), (c) and (d) The corresponding peak position, intensity and FWHM mapping, respectively.
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Fig. S8 (a), (b) and (c) The I-V curves corresponding to device of Ag/Si-nanograting/Ag, Ag/Si/D18:Y6/BCP/Ag and Ag/Si/Ag under the same condition, respectively. (d) The corresponding on/off ratio.
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[bookmark: _Hlk91610333]Fig. S9 The AFM and thickness dependence on distance corresponding to different D18:Y6 film. The curve of (b) was taken from (a), the curve of (d) was taken from (c) and the curve of (f) was taken from (e).
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Fig. S10 (a) and (b) The responsivity and detectivity dependence on wavelength corresponding to Ag/Si-nanograting/D18:Y6/BCP/Ag device for the thickness of 123 nm, respectively.
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Fig. S11 (a), (b) and (c) The responsivity, detectivity and EQE dependence on wavelength corresponding to Ag/Si-nanograting/D18:Y6/BCP/Ag device for the thickness of 265 nm, respectively.

[image: ]
Fig. S12 (a), (b) and (c) The responsivity, detectivity and EQE dependence on wavelength corresponding to Ag/Si-nanograting/D18:Y6/BCP/Ag device for the thickness of 53 nm, respectively.
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Fig. 13 (a), (b) and (c) The photocurrent mapping under different wavelength and bias voltage corresponding to the different thickness of 53 nm, 123 nm and 265 nm for D18:Y6 film.
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Fig. S14 The I-V curve pure Si/D18:Y6 junction. Insert: Corresponding device structure.
The calculation of responsivity, detectivity and EQE:
The responsivity (R), detectivity (D*) and the external quantum efficiency (EQE) are performance key indicators of PD and calculated according to
                            (1)
                              (2)
                              (3)
where Ilight and Idark were light and dark currents, respectively. P and A represented the power density of excitation light and channel effective area of PD, respectively. The e is the electronic charge. h represents Planck constant; c represents the speed of light and 𝜆 represents the excitation light wavelength.
Conversion process of surface potential difference (SPD) and Fermi energy level:
The potential difference between the AFM tip and sample surface can be calculated as follows: 
eVspd-intracavity= Wtip – Wintracavity
eVspd-cavity wall= Wtip-Wcavity wall
[bookmark: _Hlk93434923]where e, Wcavity wall, Wintracavity and Wtip represent electron charge, work functions of cavity wall region (contact with D18:Y6 film), cavity region (not contact D18:Y6 film), and AFM tip, respectively. So, the Fermi level difference (ΔEf) between cavity wall and cavity region can be calculated by 
ΔEf = Wintracavity-Wcavity wall= eVspd-intracavity – eVspd-cavity wall.
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Fig. S15 The AFM and corresponding KPFM mapping for the Si/D18:Y6 film
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