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Abstract
and high power electron devices because of its wide band gap, high thermal conductivity, and high mobility. The

Semiconductor silicon carbide (SiC) is a promising material for high temperature, high frequency,

performance of SiC devices can be affected by the quality of surfaces and interfaces. After annealing at high
temperature, the surface reconstructions and morphologies of SiC can be changed, leading to different surface
structures contact with metals or other materials. Therefore, the SiC devices will be affected by surface
reconstructions and morphologies. Scanning tunneling microscopy/spectroscopy (STM/STS) is an extremely useful
tool for getting the topographic information of reconstructed structures in real space and their electronic structures
on surfaces. In this review, we introduce various surface reconstructions of 4H(6H)-SiC as well as their electronic
structures which are analyzed by STM/STS, aiming to promote the development and progress of surface science and
SiC devices.
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Fig. 1 The unit cells of 4H and 6H-SiC""
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Fig.2 STM images of 3x3 reconstructions on 6H-SiC. STM
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images of 3x3 reconstructions on (a) 6H-SiC(0001)"”
and (b) 6H-SiC (0001) surface"”
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Fig.3 STM/STS of 6H-SiC(0001) (3x3) surface. (a) STM im-
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Fig. 4 Structure model and STM images of V3x V3. (a) Struc-
ture model of T, and H, sites for V3x V3 reconstruc-
tion™; (b) A filled state STM image contains V3x V3,
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of 1.2 V and —1.2 V, respectively!
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Fig.5 STM images of 6x6, 5x5 reconstructions and carbon
nanomesh. (a) An STM image contains 6x6 and 5x5 re-
constructions”™; (b) and (c) STM images acquired on the
same area of the 6x6 reconstruction at the sample bias of
—2.0 V and 2 V, respectively™; (d) and (¢) STM image
of the carbon nanomesh before and after prolonged an-

nealing, respectively”
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Fig. 6 (a) Large-scale STM image of 6R3 and monolayer
graphene on 6H-SiC(0001); (b) A magnified image of
figure (a) ™; (c) STM image of 6 V3 reconstruction of
6H-SiC(0001); STM images of Graphitized surface ac-
quired at (d) U=—-0.6 V, (e¢) U=—-1.1 V; (f) STM image

of Co clusters on 6 V3 reconstruction and graphene™’
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Fig. 7 STM images and theoretical models of 3x3 reconstruc-

tion on 4H-SiC(0001). (a) and (b) STM images of 3x3

reconstructions™; (c) and (d) Theoretical models of 3x3
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Fig. 8 Many surface reconstructions on 4H-SiC(001) surface. (a)-(c) STM images of 4x4, (6 V3x6v3) R15°, and (V3% V3)R30° recon-

structions'™; (d) The morphology of 4H-SiC(0001); (e)-(g) LEED images of 3x3, (V3x ¥3)R30° and (6 V3x6 V3) R30° recon-
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Fig. 9 STM images and atoms arrangement of (6 V3x6 v3) R30°
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Fig. 10 STM images and STS cures of (1x1) reconstructions.
(a) and (b) The STM images of (1x1)c 55 (1}1)gpnise
on 4H-SiC(0001)™”; (¢) The morphology of the Ni-sili-
cide cluster under the 4H-SiC surface; (d) and (e) I-V
curves and normalized conductivity spectra of the Ni
clusters on 4H-SiC(0001) surface after annealing from
400 to 1000°C. and from 400 to 700°C""
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