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Supplementary Fig. 1. Images of a larger Au film after PPC decomposition. a, Photograph of Au/PPC/WSe2 using continuous Au film (without stencil) over 1 cm. b, c, Photograph and optical images of the corresponding device after PPC decomposition, where film cracks or air bubbles can be observed. The scale bar in c is 200 mm.
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Supplementary Fig. 2. AFM image of PPC surface (spin-coated on silicon substrate), demonstrating a small RMS roughness of 0.32 nm. The scale bar is 6 mm.
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Supplementary Fig. 3. Optical image and AFM image of CVD grown WSe2 flake. a, Optical image of a CVD grown WSe2 monolayer. b, The corresponding AFM image, demonstrating a small RMS roughness of 0.1 nm. 
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[bookmark: _Hlk100999075]Supplementary Fig. 4. Raman and photoluminescence spectrums with initial WSe2 and after vdW integration. a, Normalized Raman spectrum of as-grown WSe2 and after Au metals (60 nm thick) vdW integrated, the peak at 250.68 cm-1 remains identical before and after peeling-off the electrodes. b, The normalized photoluminescence spectrum of as-grown WSe2 nanosheets and after peeling-off the electrodes.
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Supplementary Fig. 5. Optical images of WSe2 transistors with different metals vdW contact. a, Optical image of WSe2 transistors with Ti contact metal. b, Optical image of WSe2 transistors with Ni contact metal. The scale bar is 40 mm.
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[bookmark: _Hlk100834994][bookmark: _Hlk99822515]Supplementary Fig. 6. Electrical measurement MoTe2 and IGZO transistors for different metals fabricated through both evaporation and vdW metal integration. a, b, On-state currents (a) and Vth (b) of p-type MoTe2 transistors using different metal integration approaches, where the vdW integrated devices is more sensitive to the metal work function. c, d, On-state currents (c) and Vth (d) of n-type IGZO transistors for different metals fabricated through different metal integration approaches.
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