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Fig. S1.   Volume-based size distribution of the xGnPs prepared by microwave-irradiation-based exfoliation and ultrasonic fragmentation at 700 W for 7 h. The size (or diameter) of xGnPs is measured to be ranged from 0.83 to 45.71 μm. The average and standard deviation are 11.7 μm and 8.2 μm, respectively.   
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Fig. S2   X-ray diffraction (XRD) spectra acquired from xGnP and natural graphite. The crystallographic structures of xGnP and natural graphite are measured to be virtually the same. The XRD spectra are recorded on an x-ray diffractometer (X'Pert³ MRD, Malvern Panalytical) equipped with a Cu anode source. The primary divergence slit aperture is fixed at 0.5°. The XRD spectral are recorded in a 2θ range between 5° to 80°.     
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Fig. S3.   XRD spectra of a set of xGnP/SU-8 nanocomposites having various xGnP contents of 0.43, 4.53, and 9.65 vol%, compared with those of xGnP and SU-8. There are a strong diffraction peak appearing at 2θ = 26.1–26.3° and a broad diffuse-like peak at 2θ = 18.8° for xGnP/SU-8 nanocomposites, while there is a characteristic peak at 2θ = 26.3° for xGnP and there was a broad peak at 2θ = 18.8° for SU-8. The XRD results confirm the existence of xGnP and SU-8 in the xGnP/SU-8 nanocomposites. 
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[bookmark: _Hlk105753065]Fig. S4.   Measurement of the patterning thickness of xGnP/SU-8 nanocomposites. (a) Optical image of a 1951 USAF resolution test chart photopatterned using a xGnP/SU-8 nanocomposite solution with a xGnP concentration of 0.43 vol% via UV lithography at 500 mJ/cm2. Right inset is the enlarged view of a micropattern corresponding to group number = 1 and element number =1 in the 1951 USAF resolution test chart. (b) Surface (thickness) profile of the micropattern measured along the black line (see inset of Fig. S4a) using a surface profiler. The patterning thickness of xGnP/SU-8 nanocomposites is determined from their surface profile.   
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Fig. S5.   Fabrication process of the electrical lead micropatterns made of xGnP/SU-8 nanocomposites on PDMS. (a) Casting a 10:1 (base:curing agent) PDMS solution to petri dish, followed by thermal curing at 80°C for 12 h and releasing from the petri dish. (b) Performing O2 plasma treatment on the PDMS substrate at 0.4 mbar.[footnoteRef:1] (c) Spraying a xGnP/SU-8 nanocomposite solution on the O2 plasma-treated PDMS substrate. (d) Soft baking the xGnP/SU-8 nanocomposite layer at 65°C for 10 min and 95°C for 5-8 h (depending on the xGnP concentration). (e) Aligning the soft baked xGnP/SU-8 nanocomposite layer to a photomask, followed by UV exposure. (f) Developing the xGnP/SU-8 nanocomposite layer in SU-8 developer, followed by rinsing with isopropyl alcohol (IPA) and drying with N2 gas. (g) Hard baking the photopatterned xGnP/SU-8 nanocomposite layer at 200°C for 30 min.  [1:  Nam G, Yoon S-H. Predicting the temporal wetting of porous, surfactant-added polydimethylsiloxane (PDMS). Journal of Colloid and Interface Science. 2019;556:503-13.] 
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