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THEMIS 200 image corrected

Room temperature variations

0.2 oC/60min

0.1 oC/30min

Air velocity: <5m/min.

Stray magnetic field (50 Hz): 30nT p-p.
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Optical microscope: 200 nm resolution

diamond dumbbells 89 pm





number of gold atoms in columns



80 keV

100 pm



Octahedra and tetrahedra

ribbons give the precise 2:3 

Ga:O ratio

I. Cora et al. CrystEngComm.

2017, 19, 1509-1516



G.Z. Radnóczi D. Knez, F. Hofer,, N. Frangis, N. Vouroutzis, J. Sttoimenos, B. Pécz. 

JOURNAL OF APPLIED PHYSICS 121, 145301 (2017)





N. Vouroutzis, J. Stoemenos, N. Frangis, G.Z. Radnóczi, D. Knez,

F. Hofer and B. Pécz under review at Scientific Reports
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GaN with dislocation density of 4x109 cm-2

B. Pécz et al. J. Appl. Phys., 86 (1999) 6059-6067
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AlGaN/GaN superlattice

6at% Al, 9 nm-es SL

B. Pécz, Zs. Makkai, M. A. di Forte-Poisson, F. Huet and R. E. Dunin-Borkowski

V-shaped defects connected to inversion domains in AlGaN layers

Appl. Phys. Lett. 78 (2001) 1529-1531
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ELO

1 µm
(a)

dislocations are bent and defect density is decreased also in window



MRS Internet Journal of Nitride Semiconductor 

Research 7, 8 (2002)
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6x107cm-2

Micro Epitaxial lateral overgrowth
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OSRAM blue laser diode 

based on InGaN, 2000



Typical HEMT

structure

to 160 GHz

10 W/mm

U.K. Mishra, P. Parikh, Y.F. Wu: AlGaN/GaN HEMTs: An overview of device operation and applications
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GaN HEMT grown on diamond

integration of graphene sheets
into nitride devices



GaN grown on diamond

(111)

overview of the entire layer
(left after chemical etching)

numerous inversion domains close to the surface 

Epitaxy:

(0002)GaN//(111)diamond

and (1010)GaN//(220)diamond.



GaN grown on diamond

(110)

overview of the entire layer 
(after chemical etching)

IDs are formed on the surface of diamond 

during the AlN growth

B. Pécz et al.: GaN heterostructures with 

diamond and graphene, Semicond. Sci. 

Technol. 30 (2015) 114001 (6pp)



GaN grown on diamond

(111)

Nitridation supressed the formation of IDs.
60 min at 150oC

FEI Titan

B. Pécz et al. 

Diamond & Related 

Materials 34 (2013) 9–12



AlGaN/GaN HEMT Grown by Nitride MBE on (111) Diamond 

M. Alomari et al.; Electronic Lett., 46 (2010), 299 
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integration of graphene sheets into nitride devices

Direct growth onto graphene failed.
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smooth surface

dislocation density

~3 x 109 cm-2

A. Kovács, M. Duchamp, R.E. Dunin-Borkowski, R. Yakimova, P. L. Neumann, H. Behmenburg, B. Foltynski, C.

Giesen, M. Heuken and B. Pécz: Graphoepitaxy of High-Quality GaN Layers on Graphene/6H–SiC, Advanced 

Materials Interfaces, 2 (2015) DOI: 10.1002/admi.201400230
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AlN growth on continuous graphene

Al and Si EDXS maps superimposed 

onto a HAADF STEM image

HAADF STEM image, Si, C and Al EDXS maps recorded using a FEI Titan ChemiSTEM at 200 kV.



typically 3 layers of graphene, but sometimes 5 are observed
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In2O3 2D semiconductor intercalated



3 layers of InN







HRTEM
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Digital zoom
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Summary and outlook:

Microscopy is useful in the research of compound semiconductors

2D nitrides will be grown with different properties (bandgap)
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