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Raman Spectrum Analysis 

We provide the detailed information of the Raman spectrum fitting. Figure S1 is the 

representative Raman spectrum of sample with Td = 800 °C which is plotted as Figure 1a in 

the main text.  

 

Figure S1. Raman spectrum of the NCG film with Td = 800 °C with 532 nm laser. Thin 

curves are the component curves obtained from peak fitting, and they are labeled accordingly. 
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Here, we used Lorentzian curve shapes for all sub-peaks with the exception of the D’ peak 

(1627 cm
−1

), which was fitted by a Fano-line shape. The individual components of the fit 

model are shown. Three primary peaks D, G and 2D peaks – the characteristic for defective 

graphene – locate at 1350, 1593, and 2675 cm
−1

, respectively. Furthermore, the G-peak 

location is insignificantly affected by the excitation wavelength (confirmed with 532, 633 and 

785 nm laser). Such characteristics, i.e. IG/ ID ≈ 0.5, G-peak location of ~1590 cm
−1

and its 

insensitivity to excitation wavelength, had been reported before for the graphene with 

nanocrystalline domains.
[1]

 Other peaks observed in this spectrum are 2A1g, D’, D+D”, and 

D+D’ (from low Raman shift to high), which had been reported for carbon films before.
[2,3]

 

Their detailed information is listed as following. 2A1g at 1270 cm
−1

originates from active 

vibrational modes of sp
3
-bonded carbon network; D’ at 1627 cm

−1
 is from intravalley defect; 

D+D” at 2440 cm
−1

 is due to intervalley double resonance; and D+D’ at 2934 cm
−1

 is a defect 

related band. The fitted Raman spectrum of a different sample deposited with Td = 750 °C is 

provided in Figure S2. The 2D peak is also clearly observed. 

 

Figure S2. Raman spectrum and its peak-fitting of the NCG film with Td = 750 °C with 532 

nm laser.  



   

3 

 

Additional mapping measurements of I2D/IG , La,  d  

          a                           b     c 

         

Figure S3. (a), (b), and (c) are the mapping of I2D/IG, La, and d of a 4 cm  4 cm at the same 

location in the film deposited at Td of 850 °C, respectively. The dash-lines in (a) and (b) show 

the guidance of the boundaries of topographic patterns. 

 

AFM Topographic images 

 
 

Figure S4. Additional AFM images and the extracted rms roughness values Rrms of the 

samples deposited at the varied Td with other conditions fixed (deposition time: 5 min, gas 

flow rates: CH4 60 sccm, H2 75 sccm). 
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