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Fig. 1. Evolutionary overview on graphene nanoribbons (GNRs) fabrication.
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Fig. 2. Synthesis of high-quality graphene on h-BN: (a) Graphene domains nucleated at defects of h-BN surfacel'¥); (b) graphene rib-

bon grown at the step-edge of h-BN; (c) schematic of the gaseous catalyst-assisted graphene growth on h-BNBU: (d) the growth dur-

ation dependence of the domain size for graphene in the presence of silane or germane gaseous catalysts; (e), (f) AFM friction im-

ages of grapheneedge alongarmchair (e) and zigzag (f) direction!5.
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Fig. 3. Different methods for the synthesis of graphene on h-BN: (a), (b) Synthesis of high-quality graphene on h-BN by plasma en-

hanced CVDI'7); (c)—(e) synthesis of graphene on h-BN by molecular beam epitaxy®; (f) synthesis of graphene on h-BN by proxim-

ity-catalytic processi®.
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Fig. 5. Different methods for the fabrication of GNRs on h-BN. (a) Fabrication of GNRs on h-BN by anisotropic etching!®; (b), (c)
GNRs with AC-oriented (b) and ZZ-oriented (c) edges are grown from oriented step-edges on h-BNP%; (d)—(i) formation of GNRs in
h-BN trenches: (d) Smooth surface of the h-BN; (e) synthesis of nano-trenches on h-BN by Ni particle-assisted etching; (f) in-plane

epitaxial template growth of GNRs via CVD; (g)—(i) AFM friction images corresponding to the schematics shown in (d)-(f).
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Fig. 8. Synthesis of h-BN by CVD: (a) Schematic illustration showing the procedure of h-BN growth; (b)—(e) SEM images of h-BN
grains grown on Cu-Ni alloy for 10, 30, 60 and 90 min, respectively, the scale bars are 20 pum, and in inset in (b) is 2 pm/®; (f)

schematic diagrams of unidirectional growth of h-BN domains grown on Cu(110) surface; (g) SEM image of unidirectionally aligned

h-BN domains on Cu(110), inset is the as-grown h-BN films(®.
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Abstract

Graphene, as a typical representative of the two-dimensional material family, has received a wide attention
due to its excellent physical and chemical properties. Graphene nanoribbon (GNR) is graphene in a width of
several to a few tens of nanometers. GNRs not only inherit most of the excellent properties of graphene, but
also have their own specific properties such as band gap opening and spin-polarized edge states, which make it
the potential candidate in graphene based electronics in the future. Hexagonal boron nitride (h-BN), which has
similar lattice constant with graphene, normally serves as an ideal substrate for graphene and GNRs. It can not
only effectively preserve their intrinsic properties, but also benefit for the fabrication of electrical devices via
popular semiconductor processes. In this paper, we reviewed the development history of research of graphene
and GNRs on h-BN in recent years. The recent progress of physical properties is also discussed. In order to
realize the large scale production of graphene and GNRs on h-BN, high quality h-BN multilayer is necessary. In
addition, recent progresses about h-BN preparation methods are presented, and the progresses could pave the
way for the further application of GNRs in the electronics. Finally, the research direction of graphene and
GNRs on h-BN in the future is discussed.
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