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Figure S1. Raman spectrum of the 2 nm-thick h-BN.





Figure S2. The transfer curve (Ids-Vg-Si) of the 0.8 nm-thick MoTe2 FET shows p-type behavior using Si as the back gate with sweeping from −60 to +60 V. 
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Figure S3. (a) AFM image of the MoTe2 FET on h-BN. (b) Height profile of MoTe2 along the blue line indicated in the AFM image (thickness ≈ 0.8 nm). (c) h-BN height profile, where the thickness is ~167 nm.
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Figure S4. (a) AFM image of the MoTe2 FET on h-BN. (b) Height profile of MoTe2 along the blue line indicated in the AFM image (thickness ≈ 2.4 nm). (c) h-BN height profile, where the thickness is ~42 nm.
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Figure S5. (a) Schematic diagram of the MoTe2 FET on a thin h-BN substrate after the photo-induced doping treatment, where donor-like defects are located around the upper side of the h-BN component. (b) Schematic diagram of the MoTe2 FET on a thick h-BN substrate after the photo-induced doping treatment, where the donor-like defects are distributed in the h-BN bulk.
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Figure S6. (a) Capacitance as a function of the h-BN frequency as a dielectric material. (b) Capacitance as a function of the h-BN thickness.
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Figure S7. (a) The transfer characteristics of n-MoTe2 demonstrate the stability of photo-induced doping. (b) Transfer characteristics of the MoTe2 (0.8 nm) FET on a 167 nm-thick h-BN substrate after photo-induced doping for 5 min with different writing voltages. The MoTe2 (0.8 nm) FET on h-BN (167 nm) was prepared by photo-induced doping with the writing voltage of -10 V before starting the experiment, so that MoTe2 (0.8 nm) FET became n-type.
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Figure S8. Step-by-step fabrication process of the MoTe2 FET on the h-BN substrate for the generation of a floating-gate structure. (a) The lower isolated Cr/Au (1/10 nm) layer was patterned using e-beam lithography. (b) The h-BN substrate was transferred onto the top of the Cr/Au layer. (c) A MoTe2 flake was transferred onto the top of the h-BN layer. (d) The top Cr/Au (6/90 nm) electrodes were deposited using a thermal evaporator.
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Figure S9. (a) N-type memory retention characteristics for program state (+25 V pulse) and erase state (-25 V pulse). (b) P-type memory retention characteristics for program state (-25 V pulse) and erase state (+25 V pulse).
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Figure S10. Step-by-step fabrication process of the MoTe2 FET on the h-BN substrate for photo-induced doping. (a) The lower Cr/Au (3/13 nm) electrode was fabricated for use as the writing line voltage. (b) The h-BN substrate was transferred onto the top of the writing voltage electrode. (c) A MoTe2 flake was transferred onto the top of the h-BN substrate. (d) The source and drain Cr/Au (10/80 nm) electrodes were deposited using a thermal evaporator.
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