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Fig.3 Metal remote catalytic growth of graphene!
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Fig.10 Characteristics of graphene on the surface of quartz glass at different growth temperatures: AFM lateral force images of the

sample grown at 7=700 ‘C (a) and 7=650 ‘C (b); Raman spectra of surface at 7=700 ‘C (c) and T=650 C (d) 1**
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Table 1 Comparison of various methods for growing graphene on a dielectric substrate

Method Substrate Growth temperature/'C Layer number Graphene size/nm Migration rate/cm™(V-s)" Ref.
Metal catalyzed Si0,/Si 750~900 Monolayer or few-layer 140 233 29
Metal catalyzed Si0,/Si 875 Monolayer or few-layer 300 - 30
Metal catalyzed sapphire 1000~1100 Few-layer 32 170~200 31
Metal catalyzed SiO,(amorphous) 1000 Few-layer 150 - 32
Metal catalyzed SO, 1050 Few-layer 200 3.8 71
Metal catalyzed Si0,/Si 1000 Bilayer - 220 72

Metal free Si0,/Si 1000 Monolayer or few-layer 543 41
Metal free Quartz 400 Monolayer or few-layer 3~5 - 42
Metal free Si0,/Si 1100 Few-layer 0.4 365 44
Metal free SiO, 1100/800 Monolayer or few-layer - 45
Metal free SiO; 1000~1100 Monolayer or bilayer - 80.1 47
Metal free Sapphire 1100 Monolayer or few-layer - 35.6 48
Metal free SizNy 1100 Few-layer - 1500 49
Metal free Si 1050 Bilayer - 50
Metal free h-BN/SiO, 1050 Monolayer or few-layer 200 - 68

PECVD SiO, 550 Bilayer or few-layer - - 58

PECVD Si 500 Few-layer - - 63

PECVD Si/quartz 650 Few-layer 110 600 Q/sq 64

PECVD h-BN 1200 Few-layer 270 - 73
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Progress in Direct Preparation of Graphene on the Surface of Dielectric Substrate by
CVD

Li Wei', Liu Lintao ?, Li Zhengxianl‘z, Wang Yanfengz, Liu Jiahuan', Li Longbo3
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

(3. Northeastern University, Shenyang 110004, China)

Abstract: Graphene, a one-atom-thick layer of carbon with SP2 hybrid orbital bonding and two-dimensional structure material, has
excellent electrical, mechanical, and optical properties. With its extraordinary structure and excellent properties, graphene has great
application potential in many fields such as semiconductors, electronics, optics, and sensors. While graphene can be prepared by direct
exfoliation from mother materials or growth on transition metals, the uncontrolled production or the additional complex transfer process
has been challenging for graphene applications. Therefore the direct preparation of graphene on the dielectric substrate by CVD has
become an interesting research direction. This paper reviews the research progress of direct preparation of graphene by CVD on dielectric
substrates surface, systematically introduces the main methods of direct preparation of graphene on dielectric material surface, and
expounds that the catalytic conditions and growth parameters during the growth process are the key to the preparation of graphene on
dielectric substrates. In addition, due to the weak catalysis on the surface of dielectric materials, the direct preparation of graphene on the
surface has small domain size and poor electrical properties. Therefore, the realization of high quality and controllable preparation of
graphene on the surface of dielectric materials is the future research direction.
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