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We have used 3D nano-ESCA as the powerful means in material designation [1] and device
fabrication [2, 3]. For the study on the device operation mechanism, we have succeeded in
carrying out operando observation of graphene transistors.
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methods is to modulate the band structure of
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graphene layers. For this purpose, we have = v/ = (VY o T/
proposed the novel method, namely 3D-GOS, to
microscopically graphene’s band structure by b
controlling the crystallographic orientation of
3C-SiC thin films on a microstructured Si(100)
substrate, as schematically shown in Fig. 1 [3].

For the microscopic investigation of interface  Figure 1 (a) Schematics of 3D-GOS. (b) Optical
bonding between graphene and 3C-SiC(111) and ~ ™Micrograph of 3D-GOS.
3C-SiC(100) microfacets, cross-sectional transmission electron microscopy (X-TEM) and 3D
nano-ESCA were used, as shown in Fig. 2. As a result, it is clearly demonstrated that the
orientation of 3C-SiC . —
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Furthermore, we have carried
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measurements reveal that the
graphene band structure varies, _ . . )
depending on the Figure 2 (a) C1s intensity mapping of 3D-GOS. (b,c) Cls core

. . . level spectra of graphene on 3C-SiC(100) and 3C-SiC(111) thin
crystgllogr_aphlc orientation  of films, respectively. (d,e) X-TEM images of graphene on
3C-SiC microfacets. 3C-SiC(100) and 3C-SiC(L11) thin films, respectively.




Thus, we establish the 3D-GOS method to tune microscopically band structure by Si(C)
microfacets through stacking of graphene.
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