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Figure S1. Schematic of ONO line patterned wafer



Figure S2. Etching rate of Si3N4 substrate using HF solution



Figure S3. Growth characteristics of Ru ALD using TRuST and H2O a) GPC along TRuST exposure time b) 

GPC along H2O exposure time c) ALD window d) thickness change along number of cycles on SiO2/Si and 

etched Si3N4



Figure S4. a) resistivity of Ru films along TRuST exposure time XPS spectra for Ru ALD a) Ru 3p b) O 1s c) 

Si 2p d) C 1s/Ru 3d



Figure S5. WCA changes along CHAD exposure temperature on various substrate



Figure S6. Adsorption configuration and DFT-calculated structures of CHAD a) on -OH terminated SiO2 

surface b) NH2 terminated Si3N4 surface



Figure S7 FT-IR analysis for CHAD single dose and re-dosing on SiO2/Si and etched Si3N4



Figure S8. EDS mapping for Ru AS-ALD on 2D patterned wafer


