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                    Summary
Owing to its exceptional physical and electronic properties, gallium nitride (GaN) is a promising material that can find application in the fields of high-power and high-frequency electronics. However, there are still several hurdles in GaN technology, which hinder the full exploitation of the great potential of this material. For that reason the scientific community working on GaN-based materials is continuously involved in addressing a variety of physical and technological problems encountered in the fabrication of GaN devices. This paper aims to give an overview on some selected scientific problems related to GaN technology for power electronics devices, with a special attention to the case of high electron mobility transistors (HEMTs). In particular, after an introduction on the fundamental physical properties of the material, special emphasis is given to the problem of current transport at metal/GaN interfaces, considering both Ohmic and Schottky contacts. Afterwards, the importance of dielectrics either as passivation or gate insulation layers is briefly highlighted. Then, the possible approaches to control the two-dimensional electron gas (2DEG) in AlGaN/GaN heterostructures and to fabricate normally-OFF HEMTs are presented. Finally, a short description of the status of vertical GaN devices technology is given.
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                    Abbreviations
	2DEG:
	
                      Two Dimensional Electron Gas

                    
	AFM:
	
                      Atomic Force Microscopy

                    
	ALD:
	
                      Atomic Layer Deposition

                    
	BJT:
	
                      Bipolar Junction Transistor

                    
	C-AFM:
	
                      Conductive Atomic Force Microscopy

                    
	CAVET:
	
                      Current Aperture Vertical Electron Transistor

                    
	CBL:
	
                      Current Blocking Layer

                    
	C-V:
	
                      Capacitance-Voltage

                    
	FE:
	
                      Field Emission

                    
	HEMT:
	
                      High Electron Mobility Transistor

                    
	HF:
	
                      High Frequency

                    
	HVPE:
	
                      Hydride Vapor Phase Epitaxy

                    
	IGBT:
	
                      Insulated Gate Bipolar Transistor

                    
	I-V:
	
                      Current-Voltage

                    
	JBS:
	
                      Junction Barrier Schottky

                    
	LD:
	
                      Laser Diode

                    
	LED:
	
                      Light Emitting Diode

                    
	MISHEMT:
	
                      Metal Insulator Semiconductor High Electron Mobility Transistor

                    
	MOCVD:
	
                      Metal Organic Chemical Vapor Deposition

                    
	MOSFET:
	
                      Metal Oxide Semiconductor Field Effect Transistor

                    
	MOSHEMT:
	
                      Metal Oxide Semiconductor High Electron Mobility Transistor

                    
	PECVD:
	
                      Plasma Enhanced Chemical Vapor Deposition

                    
	RMS:
	
                      Root Mean Square

                    
	TE:
	
                      Thermionic Emission

                    
	TEM:
	
                      Transmission Electron Microscopy

                    
	TFE:
	
                      Thermionic Field Emission

                    
	TLM:
	
                      Transmission Line Model

                    
	TSB:
	
                      Thin Surface Barrier

                    
	UID:
	
                      Unintentionally Doped

                    
	WBG:
	
                      Wide Band Gap

                    
	XRD:
	
                      X-Ray Diffraction

                    
	A*:
	
                      Richardson’s constant (A cm−2 K−2)

                    
	a0, c0:
	
                      Equilibrium lattice constants (Å)

                    
	C11, C33:
	
                      Elastic constants (GPa)

                    
	
                      d
                      AlGaN
                    :
	
                      Thickness of the AlGaN layer (nm)

                    
	
                      E
                      00
                    :
	
                      Characteristic energy (eV)

                    
	e31, e33:
	
                      Piezoelectric coefficients (C/m2)

                    
	
                      E
                      CR
                    :
	
                      Critical electric field (MV/cm)

                    
	
                      E
                      g
                    :
	
                      Band gap (eV)

                    
	h:
	
                      Planck constant (J s)

                    
	
                      k
                      B
                    :
	
                      Boltzmann constant (m2 kg s−2 K−1)

                    
	m*:
	
                      Effective mass (me (9.11 × 10−31 kg))

                    
	n:
	
                      Ideality factor

                    
	ND, NA:
	
                      Donor, Acceptor density (atoms/cm3)

                    
	
                      n
                      s
                    :
	
                      Sheet charge density of 2DEG (electrons/cm2)

                    
	
                      P
                      PE
                    :
	
                      Piezoelectric polarization (C/m2)

                    
	
                      P
                      SP
                    :
	
                      Spontaneous polarization (C/m2)

                    
	q:
	
                      Elementary charge (C)

                    
	
                      R
                      C
                    :
	
                      Contact resistance (Ω mm)

                    
	
                      R
                      ON
                    :
	
                      Specific ON-resistance (m Ω cm2)

                    
	T:
	
                      Absolute temperature (K)

                    
	
                      V
                      B
                    :
	
                      Breakdown voltage (V)

                    
	
                      u
                      s
                    :
	
                      Electron saturation velocity (cm/s)

                    
	
                      V
                      th
                    :
	
                      Threshold voltage (V)

                    
	ΔEC:
	
                      Conduction band discontinuity (eV)

                    
	ΦB:
	
                      Barrier height (eV)

                    
	Φm:
	
                      Metal work-function (eV)

                    
	
                      χ
                      S
                    :
	
                      Electron affinity (eV)

                    
	
                      ε
                      0
                    :
	
                      Vacuum permittivity (F/cm)

                    
	εGaN, εAlGaN:
	
                      Relative permittivity of GaN, AlGaN

                    
	εx, εy, εz:
	
                      Strain coefficients

                    
	
                      μ
                      FE
                    :
	
                      Field effect mobility (cm2 V−1s−1)

                    
	μn:
	
                      Electron mobility (cm2 V−1 s−1)

                    
	μB, μAC, μSR, μC:
	
                      Bulk, Phonon, Surface-roughness, Coulomb mobility (cm2 V−1s−1)

                    
	
                      ρ
                      c
                    :
	
                      Specific contact resistance (Ω cm2)

                    
	σ:
	
                      Polarization-induced charge density (C/cm2)

                    



References
	Bose B. K., IEEE Trans. Indust. Electron., 36 (1989) 403.
Article 
    
                    Google Scholar 
                

	Ren F. and Zolper J. C., Wide Band Gap Electronic Devices (World Scientific, Singapore) 2003.
Book 
    
                    Google Scholar 
                

	Kimoto T. and Cooper J. A., Fundamentals of Silicon Carbide Technology: Growth, Characterization, Devices and Applications (John Wiley & Sons, Singapore) 2014.
Book 
    
                    Google Scholar 
                

	Nakamura S. and Krames M. R., Proc. IEEE, 101 (2013) 2211.
Article 
    
                    Google Scholar 
                

	DenBaars S. P. et al., Acta Mater., 61 (2013) 945.
Article 
    
                    Google Scholar 
                

	Johnson W. C., Parsons J. B. and Crew M. C., J. Phys. Chem., 36 (1932) 2651.
Article 
    
                    Google Scholar 
                

	Juza R. and Hahn H., Z. Anorg. Allg. Chem., 239 (1938) 282.
Article 
    
                    Google Scholar 
                

	Grimmeiss H. G. and Koelmans H., Z. Naturforsch. A, 14 (1959) 264.
Article 
    ADS 
    
                    Google Scholar 
                

	Maruska H. P. and Tietjen J. J., Appl. Phys. Lett., 15 (1969) 327.
Article 
    ADS 
    
                    Google Scholar 
                

	Maruska H. P., Stevenson D. A. and Pankove J. I., Appl. Phys. Lett., 22 (1973) 303.
Article 
    ADS 
    
                    Google Scholar 
                

	Amano H., Sawaki N., Akasaki I. and Toyoda Y., Appl. Phys. Lett., 48 (1986) 353.
Article 
    ADS 
    
                    Google Scholar 
                

	Amano H., Kito M., Hiramatsu K. and Akasaki I., Jpn. J. Appl. Phys., 28 (1989) L2112.
Article 
    ADS 
    
                    Google Scholar 
                

	Nakamura S., Senoh M. and Mukai T., Jpn. J. Appl. Phys., 30 (1991) L1708.
Article 
    ADS 
    
                    Google Scholar 
                

	Asif Khan M., Van Hove J. M., Kuznia J. N. and Olson D. T., Appl. Phys. Lett. 58 (1991) 2408.
Article 
    ADS 
    
                    Google Scholar 
                

	Aisf Khan M., Kuznia J. N., Bhattarai A. R. and Olson D. T., Appl. Phys. Lett. 62 (1993) 1786.
Article 
    ADS 
    
                    Google Scholar 
                

	Bernardini F., Fiorentini V. and Vanderbilt D., Phys. Rev. B, 56 (1997) R10024.
Article 
    ADS 
    
                    Google Scholar 
                

	Ambacher O., Smart J., Shealy J., Weimann N., Chu K., Murphy M., Dimitrov R., Wittmer L., Stutzmann M., Rieger W. and Hilsenbeck J., J. Appl. Phys., 85 (1999) 3222.
Article 
    ADS 
    
                    Google Scholar 
                

	Sheppard S. T., Doverspike K., Pribble W. L., Allen S. T., Palmour J. W., Kehias L. T. and Jenkins T. J., IEEE Electron Device Lett., 20 (1999) 161.
Article 
    ADS 
    
                    Google Scholar 
                

	Ibbetson J. P., Fini P. T., Ness K. D., DenBaars S. P., Speck J. S. and Mishra U. K., Appl. Phys. Lett., 77 (2000) 250.
Article 
    ADS 
    
                    Google Scholar 
                

	Saito W., Takada Y., Kuraguchi M., Tsuda K. and Omura I., IEEE Electron Device Lett., 53 (2006) 356.
Article 
    
                    Google Scholar 
                

	Cai Y., Zhou Y., Lau K. M. and Chen K. J., IEEE Electron Device Lett., 53 (2006) 2207.
Article 
    
                    Google Scholar 
                

	Uemoto Y., Hikita M., Ueno H., Matsuo H., Ishida H., Yanagihara M., Ueda T., Tanaka T. and Ueda D., IEEE Trans. Electron Dev., 54 (2007) 3393.
Article 
    ADS 
    
                    Google Scholar 
                

	Efficient Power Conversion Corporation, Inc (EPC) — http://epc-co.com/.

	Tripathy S. et al., Appl. Phys. Lett., 101 (2012) 082110.
Article 
    ADS 
    
                    Google Scholar 
                

	Nobel Prize for Physics 2014. https://www.nobelprize.org/nobelprizes/physics/laureates/2014/press.html.

	Leszczynski M., Teisseyre H., Suski T., Grzegory I., Bockowski M., Jun J., Porowski S., Pakula K., Baranowski J. M., Foxon C. T. and Cheng T. S., Appl. Phys. Lett., 69 (1996) 73.
Article 
    ADS 
    
                    Google Scholar 
                

	Darakchieva V., Monemar B. and Usui A., Appl. Phys. Lett., 91 (2007) 031911.
Article 
    ADS 
    
                    Google Scholar 
                

	Yu E. T., Dang X. Z., Asbeck P. M., Lau S. S. and Sullivan G. J., J. Vac. Sci. Technol. B, 17 (1999) 1742.
Article 
    
                    Google Scholar 
                

	Pearton S. J., Abernathy C. R. and Ren F., Gallium Nitride Processing for Electronics, Sensors and Spintronics (Springer Verlag, London) 2006.

                    Google Scholar 
                

	Quai R., Gallium Nitride Electronics (Springer-Verlag, Berlin, Heidelberg) 2008.

                    Google Scholar 
                

	Meneghini M., Meneghesso G. and Zanoni E., Power GaN devices — Materials, Applications and Reliability (Springer International Publishing, Switzerland) 2017.
Book 
    
                    Google Scholar 
                

	Roccaforte F., Giannazzo F., Iucolano F., Eriksson J., Weng M. H. and Raineri V., Appl. Surf. Sci., 256 (2010) 5727.
Article 
    ADS 
    
                    Google Scholar 
                

	Kizilyalli I. C., Edwards A. P., Nie H., Disney D. and Bour D., IEEE Trans. Electron Dev., 60 (2013) 3067.
Article 
    ADS 
    
                    Google Scholar 
                

	Roccaforte F., Fiorenza P., Greco G., Lo Nigro R., Giannazzo F., Patti A. and Saggio M., Phys. Status Solidi A, 211 (2014) 2063.
Article 
    ADS 
    
                    Google Scholar 
                

	Grabowski S. P., Schneider M., Nienhaus H., Moench W., Dimitrov R., Ambacher O. and Stutzmann M., Appl. Phys. Lett., 78 (2001) 2503.
Article 
    ADS 
    
                    Google Scholar 
                

	Cook T. E., Fulton C. C., Mecouch W. J., Davis R. F., Lucovski G. and Nemanich R. J., J. Appl. Phys., 94 (2003) 3949.
Article 
    ADS 
    
                    Google Scholar 
                

	Liu L. and Edgar J. H., Mater. Sci. Eng. R, 37 (2002) 61.
Article 
    
                    Google Scholar 
                

	Zhang N. Q., Moran B., DenBaars S. P., Mishra U. K., Wang X. W. and Ma T. P., Technical Digest of the International Electron Devices Meeting, 2001 (IEDM’ 01), Washington DC, USA, 2–5 December 2001, pp. 589–592, doi:https://doi.org/10.1109/IEDM.2001.979575.

	Lee C. D., Sagar A., Feenstra R. M., Sarney W. L., Salamanca-Riba L. and Hsu J. W. P., Phys. Status. Solidi. A, 188 (2001) 595.
Article 
    ADS 
    
                    Google Scholar 
                

	Krost A. and Dadgar A., Mater. Sci. Eng. B, 93 (2002) 77.
Article 
    
                    Google Scholar 
                

	Choi S., Heller E., Dorsey D., Vetury R. and Graham S., J. Appl. Phys., 113 (2013) 093510.
Article 
    ADS 
    
                    Google Scholar 
                

	Ishida M., Ueda T., Tanaka T. and Ueda D., IEEE Trans. Electron Dev., 60 (2013) 3053.
Article 
    ADS 
    
                    Google Scholar 
                

	Tripathy S. et al., Appl. Phys. Lett., 101 (2012) 082110.
Article 
    ADS 
    
                    Google Scholar 
                

	Chen K. J., Häberlen O., Lidow A., Tsai C. L., Ueda T., Uemoto Y. and Wu Y., IEEE Trans. Electron Dev., 64 (2017) 779.
Article 
    ADS 
    
                    Google Scholar 
                

	Kizilyalli I. C., Bui-Quanga P., Disney D., Bhatia H. and Aktas O., Microelectron. Reliability, 55 (2015) 1654.
Article 
    
                    Google Scholar 
                

	Brunner D., Angerer H., Bustarret E., Höpler R., Dimitrov R., Ambacher O. and Stutzmann M., J. Appl. Phys., 82 (1997) 5090.
Article 
    ADS 
    
                    Google Scholar 
                

	Asgari A. and Kalafi M., Mater. Sci. Eng. C, 26 (2006) 898.
Article 
    
                    Google Scholar 
                

	Baliga B. J., Silicon Carbide Power Devices (World Scientific Publishing, Singapore) 2005.

                    Google Scholar 
                

	Roccaforte F., La Via F. and Raineri V., Int. J. High Speed Electr. Syst., 15 (2005) 781.
Article 
    
                    Google Scholar 
                

	Baliga B. J., Semicond. Sci. Technol., 28 (2013) 074011.
Article 
    ADS 
    
                    Google Scholar 
                

	Chung J. W., Roberts J. C., Piner E. L. and Palacios T., IEEE Electron Device Lett., 29 (2008) 1196.
Article 
    ADS 
    
                    Google Scholar 
                

	Wang Y. J., Kaplan R., Ng H. K., Doverspike K., Gaskill D. K., Ikedo T., Akasaki I. and Amano H., J. Appl. Phys., 79 (1996) 8007.
Article 
    ADS 
    
                    Google Scholar 
                

	Greco G., Iucolano F. and Roccaforte F., Appl. Surf. Sci., 383 (2016) 324.
Article 
    ADS 
    
                    Google Scholar 
                

	Mohammad S. N., J. Appl. Phys., 95 (2004) 7940.
Article 
    ADS 
    
                    Google Scholar 
                

	Iucolano F., Roccaforte F., Alberti A., Bongiorno C., Di Franco S. and Raineri V., J. Appl. Phys., 100 (2006) 123706.
Article 
    ADS 
    
                    Google Scholar 
                

	Roccaforte F., Frazzetto A., Greco G., Giannazzo F., Fiorenza P., Lo Nigro R., Saggio M., Leszczyński M., Prystawko P. and Raineri V., Appl. Surf. Sci., 258 (2012) 8324.
Article 
    ADS 
    
                    Google Scholar 
                

	Koide Y., Maeda T., Kawakami T., Fujita S., Uemura T., Shibata N. and Muratami M., J. Electron. Mater., 28 (1999) 341.
Article 
    ADS 
    
                    Google Scholar 
                

	Ho J.-K., Jong C.-S., Chiu C. C., Huang C.-N., Sihi K.-K., Chen L.-C., Chen F.-R. and Kai J.-J., J. Appl. Phys., 86 (1999) 4492.
ADS 
    
                    Google Scholar 
                

	Greco G., Prystawko P., Leszczynski M., Lo Nigro R., Raineri V. and Roccaforte F., J. Appl. Phys., 110 (2011) 123703.
Article 
    ADS 
    
                    Google Scholar 
                

	Ishikawa H., Kobayashi S., Koide Y., Yamasaki S., Nagai S., Umezaki J., Koike M. and Murakami M., J. Appl. Phys., 81 (1997) 1315.
Article 
    ADS 
    
                    Google Scholar 
                

	Iucolano F., Greco G. and Roccaforte F., Appl. Phys. Lett., 103 (2013) 201604.
Article 
    ADS 
    
                    Google Scholar 
                

	Wang L., Mohammed F. M. and Adesida I., J. Appl. Phys., 101 (2007) 013702.
Article 
    ADS 
    
                    Google Scholar 
                

	Fontserè A., Pérez-Tomás A., Placidi M., Fernández-Martínez P., Baron N., Chenot S., Cordier Y., Moreno J. C., Gammon P. M. and Jennings M. R., Microelectron. Eng., 88 (2011) 3140.
Article 
    
                    Google Scholar 
                

	Roccaforte F., Iucolano F., Giannazzo F., Alberti A. and Raineri V., Appl. Phys. Lett., 89 (2006) 022103.
Article 
    ADS 
    
                    Google Scholar 
                

	Takei Y., Okamoto M., Saito W., Tsutsui K., Kakushima K., Wakabayashi H., Kataoka Y. and Iwai H., ECS Trans., 61 (2014) 265.
Article 
    
                    Google Scholar 
                

	Arulkumaran S. et al., Jpn. J. Appl. Phys., 51 (2012) 111001.
ADS 
    
                    Google Scholar 
                

	Van Hove M., Boulay S., Bahl S. R., Stoffels S., Kang X., Wellekens D., Geens K., Delabie A. and Decoutere S., IEEE Electron Device Lett., 33 (2012) 667.
Article 
    ADS 
    
                    Google Scholar 
                

	Marcon D., De Jaeger B., Halder S., Vranckx N., Mannaert G., Van Hove M. and Decoutere S., IEEE Trans. Semicond. Manufac., 26 (2013) 361.
Article 
    
                    Google Scholar 
                

	Placidi M., Perez-Tomas A., Constant A., Rius G., Mestres N., Millan J. and Godignon P., Appl. Surf. Sci., 255 (2009) 6057.
Article 
    ADS 
    
                    Google Scholar 
                

	Malmros A., Blanck H. and Rorsman N., Semicond. Sci. Technol., 26 (2011) 075006.
Article 
    ADS 
    
                    Google Scholar 
                

	Lee H.-S., Lee D. S. and Palacios T., IEEE Electron Device Lett., 32 (2011) 623.
Article 
    ADS 
    
                    Google Scholar 
                

	Greco G., Giannazzo F., Iucolano F., Lo Nigro R. and Roccaforte F., J. Appl. Phys., 114 (2013) 083717.
Article 
    ADS 
    
                    Google Scholar 
                

	Firrincieli A., De Jaeger B., You S., Wellekens D., Hove M. V. and Decoutere S., Jpn. J. Appl. Phys., 53 (2014) 04EF01.
Article 
    
                    Google Scholar 
                

	Constant A., Baele J., Coppens P., Qin W., Ziad H., De Backer E., Moens P. and Tack M., J. Appl. Phys., 120 (2016) 104502.
Article 
    ADS 
    
                    Google Scholar 
                

	El Zammar G., Arnaud Y., Khalfaoui W., Nafouti M., Cayrel F., Collard E. and Alquier D., Mater. Sci. Semicond. Proc., 78 (2018) 107.
Article 
    
                    Google Scholar 
                

	Roccaforte F., Fiorenza P., Greco G., Lo Nigro R., Giannazzo F., Iucolano F. and Saggio M., Microelectron. Eng., 187-188 (2018) 66.
Article 
    
                    Google Scholar 
                

	Guo J. D., Pan F. M., Feng M. S., Guo R. J., Chou P. F. and Chang C. Y., J. Appl. Phys., 80 (1996) 1623.

	Kampen T. U. and Mönch W., Appl. Surf. Sci., 117-118 (1997) 288.
Article 
    
                    Google Scholar 
                

	Hacke P., Detchprohm T., Hiramatsu K. and Sawaki N., Appl. Phys. Lett., 63 (2003) 2676.
Article 
    ADS 
    
                    Google Scholar 
                

	Kim J. K., Jang H. W. and Lee J. L., J. Appl. Phys., 94 (2003) 7201.
Article 
    ADS 
    
                    Google Scholar 
                

	Lu C. and Noor Mohammad S., Appl. Phys. Lett., 89 (2006) 162111.
Article 
    ADS 
    
                    Google Scholar 
                

	Wang L., Nathan M. I., Khan T.-H. and Chen Q., Appl. Phys. Lett., 68 (1995) 1267.
Article 
    ADS 
    
                    Google Scholar 
                

	Miura N., Oishi T., Nanjo T., Suita M., Abe Y., Ozeki T., Ishikawa H. and Egawa T., IEEE Trans. Electron Dev., 51 (2004) 297.
Article 
    ADS 
    
                    Google Scholar 
                

	Rickert K. A., Ellis A. B., Kim J. K., Lee J.-L., Himpsel F. J., Dwikusuma F. and Kuech T. F., J. Appl. Phys., 92 (2002) 6671.
Article 
    ADS 
    
                    Google Scholar 
                

	Liu Q. Z. and Lau S. S., Solid-State Electron., 42 (1998) 677.
Article 
    ADS 
    
                    Google Scholar 
                

	Lee M. L., Sheu J. K. and Lin S. W., Appl. Phys. Lett., 88 (2006) 032103.
Article 
    ADS 
    
                    Google Scholar 
                

	Iucolano F., Roccaforte F., Giannazzo F. and Raineri V., J. Appl. Phys., 104 (2008) 093706.
Article 
    ADS 
    
                    Google Scholar 
                

	Miura N., Nanjo T., Suita M., Oishi T., Abe Y., Ozeki T., Ishikawa H., Egawa T. and Jimbo T., Solid-State Electron., 48 (2004) 689.
Article 
    ADS 
    
                    Google Scholar 
                

	Yu L. S., Liu Q. Z., Xing Q. J., Qiao D. J., Lau S. S. and Redwing J., J. Appl. Phys., 84 (1998) 2099.
Article 
    ADS 
    
                    Google Scholar 
                

	Shiojima K., Suemitsu T. and Ogura M., Appl. Phys. Lett., 78 (2001) 3636.
Article 
    ADS 
    
                    Google Scholar 
                

	Spradlin J., Dogan S., Xie J., Molnar R., Baski A. A. and Morkoc H., Appl. Phys. Lett., 84 (2004) 4150.
Article 
    ADS 
    
                    Google Scholar 
                

	Iucolano F., Roccaforte F., Giannazzo F. and Raineri V., J. Appl. Phys., 102 (2007) 113701.
Article 
    ADS 
    
                    Google Scholar 
                

	Kotani J., Hashizume T. and Hasegawa H., J. Vac. Sci. Technol. B, 22 (2004) 2179.
Article 
    
                    Google Scholar 
                

	Arehart A. R., Moran B., Speck J. S., Mishra U. K., DenBaars S. P. and Ringela S. A., J. Appl. Phys., 100 (2006) 023709.
Article 
    ADS 
    
                    Google Scholar 
                

	Zhou Y., Wang D., Ahyi C., Tin C.-C., Williams J., Parka M., Williams N. M., Hanser A. and Preble E. A., J. Appl. Phys., 101 (2007) 024506.
Article 
    ADS 
    
                    Google Scholar 
                

	Lin Y. J., J. Appl. Phys., 106 (2009) 013702.
Article 
    ADS 
    
                    Google Scholar 
                

	Wang Y. et al., Semicond. Sci. Technol., 26 (2011) 022002.
Article 
    ADS 
    
                    Google Scholar 
                

	Lee M. L., Sheu J. K. and Lin S. W., Appl. Phys. Lett., 88 (2006) 032103.
Article 
    ADS 
    
                    Google Scholar 
                

	Lin Y.-J., Ker Q., Ho C.-Y., Chang H.-C. and Chien F.-T., J. Appl. Phys., 94 (2003) 1819.
Article 
    ADS 
    
                    Google Scholar 
                

	Giannazzo F., Roccaforte F., Raineri V. and Liotta S. F., Europhys. Lett., 74 (2006) 686.
Article 
    ADS 
    
                    Google Scholar 
                

	Tung R. T., Phys. Rev. B, 45 (1992) 13509.
Article 
    ADS 
    
                    Google Scholar 
                

	Iucolano F., Roccaforte F., Giannazzo F. and Raineri V., Appl. Phys. Lett., 90 (2007) 092119.
Article 
    ADS 
    
                    Google Scholar 
                

	Chung J. W., Roberts J. C., Piner E. L. and Palacios T., IEEE Electron Device Lett., 29 (2008) 1196.
Article 
    ADS 
    
                    Google Scholar 
                

	Meneghesso G., Verzellesi G., Danesin F., Rampazzo F., Zanon F., Tazzoli A., Meneghini M. and Zanoni E., IEEE Trans. Dev. Mater. Reliab., 8 (2008) 332.
Article 
    
                    Google Scholar 
                

	Shin J.-H., Park J., Jan S. Y., Jang T. and Kim K. S., Appl. Phys. Lett., 102 (2013) 243505.
Article 
    ADS 
    
                    Google Scholar 
                

	Arslan E., Altindal S., Ozcelik S. and Ozbay E., J. Appl. Phys., 105 (2009) 023705.
Article 
    ADS 
    
                    Google Scholar 
                

	Yan D., Jiao J., Ren J., Yang G. and Gu X., J. Appl. Phys., 114 (2013) 144511.
Article 
    ADS 
    
                    Google Scholar 
                

	Yu Y. C. and Snow E. H., J. Appl. Phys., 39 (1968) 3008.
Article 
    ADS 
    
                    Google Scholar 
                

	Lv Y., Lin Z., Corrigan D. T., Zhao J., Cao Z., Meng L., Luan C., Wang Z. and Chen H., J. Appl. Phys., 109 (2011) 074512.
Article 
    ADS 
    
                    Google Scholar 
                

	Greco G., Giannazzo F. and Roccaforte F., J. Appl. Phys., 121 (2017) 045701.
Article 
    ADS 
    
                    Google Scholar 
                

	Roccaforte F., Fiorenza P., Greco G., Vivona M., Lo Nigro R., Giannazzo F., Patti A. and Saggio M., Appl. Surf. Sci., 301 (2014) 9.
Article 
    ADS 
    
                    Google Scholar 
                

	Daumiller I., Theron D., Gaquière C., Vescan A., Dietrich R., Wieszt A., Leier H., Vetury R., Mishra U. K., Smorchkova I. P., Keller S., Nguyen N. X., Nguyen C. and Kohn E., IEEE Electron Device Lett., 22 (2001) 62.
Article 
    ADS 
    
                    Google Scholar 
                

	Binari S. C., Ikossi K., Roussos J. A., Kruppa W., Park D., Dietrich H. B., Koleske D. D., Wickenden A. E. and Henry R. L., IEEE Trans. Electron Dev., 48 (2001) 465.
Article 
    ADS 
    
                    Google Scholar 
                

	Vetury R., Zhang N. Q., Keller S. and Mishra U. K., IEEE Trans. Electron Dev., 48 (2001) 560.
Article 
    ADS 
    
                    Google Scholar 
                

	Meneghesso G., Verzellesi G., Pierobon R., Rampazzo F., Chini A., Mishra U. K. and Canali C., Zanoni E., IEEE Trans. Electron Dev., 51 (2004) 1554.
Article 
    ADS 
    
                    Google Scholar 
                

	Green B. M., Chu K. K., Chumbes E. M., Smart J. A., Shealy J. R. and Eastman L. F., IEEE Electron Device Lett., 21 (2000) 268.
Article 
    ADS 
    
                    Google Scholar 
                

	Yatabe Z., Asubar J. T. and Hashizume T., J. Phys. D: Appl. Phys., 49 (2016) 393001.
Article 
    
                    Google Scholar 
                

	Hashizume T., Nishiguchi K., Kaneki S., Kuzmik J. and Yatabe Z., Mat. Sci. Semicond. Proc., 78 (2018) 85.
Article 
    
                    Google Scholar 
                

	Hashizume T., Ootomo S., Inagaki T. and Hasegawa H., J. Vac. Sci. Technol. B, 21 (2003) 1828.
Article 
    
                    Google Scholar 
                

	Kikkawa T., Makiyama K., Ohku T., Kanamura M., Imanishi K., Hara N. and Joshin K., Phys. Status Solidi A, 206 (2009) 1135.
Article 
    ADS 
    
                    Google Scholar 
                

	Pérez-Tomás A., Fontserè A., Sánchez S., Jennings M. R., Gammon P. M. and Cordier Y., Appl. Phys. Lett., 102 (2013) 023511.
Article 
    ADS 
    
                    Google Scholar 
                

	Derluyn J., Boeykens S., Cheng K., Vandersmissen R., Das J., Ruythooren W., Degroote S., Leys M. R., Germain M. and Borghs G., J. Appl. Phys., 98 (2005) 054501.
Article 
    ADS 
    
                    Google Scholar 
                

	Medjdoub F., Derluyn J., Cheng K., Leys M., Degroote S., Marcon D., Visalli D., Van Hove M., Germain M. and Borghs G., IEEE Electron Device Lett., 31 (2010) 111.
Article 
    ADS 
    
                    Google Scholar 
                

	Iucolano F., Roccaforte F., Giannazzo F. and Raineri V., J. Appl. Phys., 104 (2008) 093706.
Article 
    ADS 
    
                    Google Scholar 
                

	Yu L. S., Liu Q. Z., Xing Q. J., Qiao D. J., Lau S. S. and Redwing J., J. Appl. Phys., 84 (1998) 2099.
Article 
    ADS 
    
                    Google Scholar 
                

	Miller E. J., Dang X. Z. and Yu E. T., J. Appl. Phys., 88 (2000) 5951.
Article 
    ADS 
    
                    Google Scholar 
                

	Miller E. J., Yu E. T., Waltereit P. and Speck J. S., Appl. Phys. Lett., 84 (2004) 535.
Article 
    ADS 
    
                    Google Scholar 
                

	Hashizume T., Kotani J. and Hasegawa H., Appl. Phys. Lett., 84 (2004) 4884.
Article 
    ADS 
    
                    Google Scholar 
                

	Matocha K., Chow T. P. and Gutmann R. J., IEEE Trans. Electron Dev., 52 (2005) 6.
Article 
    ADS 
    
                    Google Scholar 
                

	Pérez-Tomás A., Placidi M., Baron N., Chenot S., Cordier Y., Moreno J. C. Constant A., Godignon P. and Millán J., J. Appl. Phys., 106 (2009) 074519.
Article 
    ADS 
    
                    Google Scholar 
                

	Pérez-Tomás A., Fontserè A., Jennings M. R. and Gammon P. M., Mater. Sci. Semicond. Proc., 16 (2013) 1336.
Article 
    
                    Google Scholar 
                

	Huang S., Jiang Q., Yang S., Zhou C. and Chen K. J., IEEE Electron Device Lett. 33 (2012) 516.
Article 
    ADS 
    
                    Google Scholar 
                

	Liu Z. H., Ng G. I., Arulkumaran S., Maung Y. K. T., Teo K. L., Foo S. C. and Sahmuganathan V., Appl. Phys. Lett., 95 (2009) 223501.
Article 
    ADS 
    
                    Google Scholar 
                

	Kordoš P., Stoklas R., Gregušová D. and Novák J., Appl. Phys. Lett., 94 (2009) 223512.
Article 
    ADS 
    
                    Google Scholar 
                

	Chang Y. C., Huang M. L., Chang Y. H., Lee Y. J., Chiu H. C., Kwo J. and Hong M., Microelectron. Eng., 88 (2011) 1207.
Article 
    
                    Google Scholar 
                

	Deen D. A., Storm D. F., Bass R., Meyer D. J., Katzer D. S., Binari S. C., Lacis J. W. and Gougousi T., Appl. Phys. Lett., 98 (2011) 023506.
Article 
    ADS 
    
                    Google Scholar 
                

	Jur J. S., Wheeler V. D., Lichtenwalner D. J., Maria J.-P. and Johnson M. A. L., Appl. Phys. Lett., 98 (2011) 042902.
Article 
    ADS 
    
                    Google Scholar 
                

	Roccaforte F., Greco G., Fiorenza P., Raineri V., Malandrino G. and Lo Nigro R., Appl. Phys. Lett., 100 (2012) 063511.
Article 
    ADS 
    
                    Google Scholar 
                

	Fiorenza P., Greco G., Giannazzo F., Lo Nigro R. and Roccaforte F., Appl. Phys. Lett., 101 (2012) 172901.
Article 
    ADS 
    
                    Google Scholar 
                

	Fiorenza P., Greco G., Fisichella G., Roccaforte F., Malandrino G. and Lo Nigro R., Appl. Phys. Lett., 103 (2013) 112905.
Article 
    ADS 
    
                    Google Scholar 
                

	Shi J., Eastman L. F., Xin X. and Pophristic M., Appl. Phys. Lett., 95 (2009) 042103.
Article 
    ADS 
    
                    Google Scholar 
                

	Fontserè A., Pérez-Tomás A., Banu V., Godignon P., Millán J., De Vleeschouwer H., Parsey J. M. and Moens P., Proceedings of the 24th International Symposium on Power Semiconductor Devices & IC’s (ISPSD2012) Bruges, Belgium, June 3–7 2012, p. 37.

	Schilirò E., Lo Nigro R., Fiorenza P. and Roccaforte F., AIP Adv., 6 (2016) 075021.
Article 
    ADS 
    
                    Google Scholar 
                

	Fiorenza P., Greco G., Schilirò E., Iucolano F., Lo Nigro R. and Roccaforte F., Jpn. J. Appl. Phys., 57 (2018) 050307.
Article 
    ADS 
    
                    Google Scholar 
                

	Anand M. J., Ng G. I., Vicknesh S., Arulkumaran S. and Ranjan K., Phys. Status Solidi C, 10 (2013) 1421.
Article 
    ADS 
    
                    Google Scholar 
                

	Chen K. J. and Zhou C., Phys. Status Solidi A, 208 (2011) 434.
Article 
    ADS 
    
                    Google Scholar 
                

	Su M., Chen C. and Rajan S., Semicond. Sci. Technol., 28 (2013) 074012.
Article 
    ADS 
    
                    Google Scholar 
                

	Scott M. J., Fu L., Zhang X., Li J., Yao C., Sievers M. and Wang J., Semicond. Sci. Technol., 28 (2013) 074013.
Article 
    ADS 
    
                    Google Scholar 
                

	Kumar V., Kuliev A., Tanaka T., Otoki Y. and Adesida I., Electron. Lett., 39 (2003) 1758.
Article 
    
                    Google Scholar 
                

	Greco G., Giannazzo F., Frazzetto A., Raineri V. and Roccaforte F., Nanoscale Res. Lett., 6 (2011) 132.
Article 
    ADS 
    
                    Google Scholar 
                

	Lorenz A., Derluyn J., Das J., Cheng K., Degroote S., Medjdoub F., Germain M. and Borghs G., Phys. Status Solidi C, 6 (2009) S996.
Article 
    ADS 
    
                    Google Scholar 
                

	Chu R., Corrion A., Chen M., Li R., Wong D., Zehnder D., Hughes B. and Boutros K., IEEE Electron Device Lett., 32 (2011) 632.
Article 
    ADS 
    
                    Google Scholar 
                

	Hwang I., Kim J., Choi H. S., Choi H., Lee J., Kim K. Y., Park J.-B., Lee J. C., Ha J., Oh J., Shin J. and Chung U.-I., IEEE Electron Device Lett., 34 (2013) 202.
Article 
    ADS 
    
                    Google Scholar 
                

	Panasonic, (https://eu.industrial.panasonic.com/products/semiconductors/gan-power).

	Oka T. and Nozawa T., IEEE Electron Device Lett., 29 (2008) 668.
Article 
    ADS 
    
                    Google Scholar 
                

	Kambayashi H., Satoh Y., Ootomo S., Kokawa T., Nomura T., Kato S. and Chow T. P., Solid-State Electron., 54 (2010) 660.
Article 
    ADS 
    
                    Google Scholar 
                

	Fujii T., Tsuyukuchi N., Hirose Y., Iwaya M., Kamiyama S., Amano H. and Akasaki I., Phys. Status Solidi C, 4 (2007) 2708.
Article 
    ADS 
    
                    Google Scholar 
                

	Hilt O., Knauer A., Brunner F., Bahat-Treidel E. and Würfl J., Proceedings of the 6th International Conference on Integrated Power Electronics and Systems (CIPS 2010), Nuremberg, Germany, March 16–18 2010, P9, 185.

	Hilt O., Knauer A., Brunner F., Bahat-Treidel E. and Würfl J., Proceedings of the 23rd International Symposium on Power Semiconductor Devices & IC’s (ISPSD2011), San Diego, CA (USA) May 23–26, 2011, p. 239.

	Greco G., Iucolano F. and Roccaforte F., Mater. Sci. Semicond. Proc., 78 (2018) 96.
Article 
    
                    Google Scholar 
                

	Efthymiou L., Longobardi G., Camuso G., Chien T., Chen M. and Udrea F., Appl. Phys. Lett., 110 (2017) 123502.
Article 
    ADS 
    
                    Google Scholar 
                

	Greco G., Iucolano F., Di Franco S., Bongiorno C., Patti A. and Roccaforte F., IEEE Trans. Electron Dev., 63 (2016) 2735.
Article 
    ADS 
    
                    Google Scholar 
                

	Lee F., Su L.-Y., Wang C.-H., Wu Y.-R. and Huang J., IEEE Electron Device Lett. 36 (2015) 232.
Article 
    ADS 
    
                    Google Scholar 
                

	Roccaforte F., Giannazzo F., Iucolano F., Bongiorno C. and Raineri V., J. Appl. Phys., 106 (2009) 023703.
Article 
    ADS 
    
                    Google Scholar 
                

	Greco G., Fiorenza P., Giannazzo F., Alberti A. and Roccaforte F., Nanotechnology, 25 (2014) 025201.
Article 
    ADS 
    
                    Google Scholar 
                

	Yuliang H., Lian Z., Zhe C., Yun Z., Yujie A., Yongbing Z., Hongxi L., Junxi W. and Jinmin L., J. Semicond., 37 (2016) 114002.
Article 
    ADS 
    
                    Google Scholar 
                

	Hao R., Fu K., Yu G., Li W., Yuan J., Song L., Zhang Z., Sun S., Li X., Cai Y., Zhang X. and Zhang B., Appl. Phys. Lett., 109 (2016) 152106.
Article 
    ADS 
    
                    Google Scholar 
                

	Kaneko N., Machida O., Yanagihara M., Iwakami S., Baba R., Goto H. and Iwabuchi A., Proceedings of the 21st International Symposium on Power Semicond. Devices and ICs (ISPSD2009), Barcelona, Spain, 14–18 June 2009, pp. 25–28.

	Huang S.-J., Chou C.-W., Su Y.-K., Lin J.-H., Yu H.-C., Chen D.-L. and Ruan J.-L., Appl. Surf. Sci., 401 (2017) 373.
Article 
    ADS 
    
                    Google Scholar 
                

	Li L., Wang W., He L., Zhang J., Wu Z., Zhang B. and Liu Y., Mater. Sci. Semicond. Proc., 67 (2017) 141.
Article 
    
                    Google Scholar 
                

	Li Z. and Chow T. P., Solid-State Electron., 56 (2011) 111.
Article 
    ADS 
    
                    Google Scholar 
                

	Ikeda N., Tamura R., Kokawa T., Kambayashi H., Sato Y., Nomura T. and Kato S., Proceedings of the 23rd International Symposium on Power Semiconductor Devices & IC’s (ISPSD2011), San Diego, CA (USA) May 23–26, 2011, p. 284.

	Im K.-S., Ha J.-B., Kim K.-W., Lee J.-S., Kim D.-S., Hahm S.-H. and Lee J.-H., IEEE Electron Device Lett., 31 (2010) 192.
Article 
    ADS 
    
                    Google Scholar 
                

	Kim K.-W., Jung S.-D., Kim D.-S., Kang H.-S., Im K.-S., Oh J.-J., Ha J.-B., Shin J.-K. and Lee J. H., IEEE Electron Device Lett., 32 (2011) 1376.
Article 
    ADS 
    
                    Google Scholar 
                

	Kambayashi H., Satoh Y., Kokawa T., Ikeda N., Nomura T. and Kato S., Solid-State Electron., 56 (2011) 163.
Article 
    ADS 
    
                    Google Scholar 
                

	Wang Y., Wang M., Xie B., Wen C. P., Wang J., Hao Y., Wu W., Chen K. J. and Shen B., IEEE Electron Device Lett., 34 (2013) 1370.
Article 
    ADS 
    
                    Google Scholar 
                

	Wang M., Wang Y., Zhang C., Xie B., Wen C. P., Wang J., Hao Y., Wu W., Chen K. J. and Shen B., IEEE Trans. Electron Dev., 61 (2014) 2035.
Article 
    ADS 
    
                    Google Scholar 
                

	Yao Y. et al., Appl. Phys. Express, 7 (2014) 016502.
Article 
    ADS 
    
                    Google Scholar 
                

	Hua M., Zhang Z., Wei J., Lei J., Tang G., Fu K., Cai Y., Zhang B. and Chen K. J., Proceedings of the International Electron Device Meeting 2016 (IEDM 2016), San Francisco USA, 3–7 December 2016, pp. 260–263 (doi:https://doi.org/10.1109/IEDM.2016.7838388).

	Zhang Z. et al., Appl. Phys. Express, 9 (2016) 084102.
Article 
    ADS 
    
                    Google Scholar 
                

	Zhou Q., Liu L., Zhang A., Chen B., Jin Y., Shi Y., Wang Z., Chen W. and Zhang B., IEEE Electron Device Lett., 37 (2016) 165.
Article 
    ADS 
    
                    Google Scholar 
                

	Fiorenza P., Greco G., Iucolano F., Patti A. and Roccaforte F., IEEE Trans. Electron Dev., 64 (2017) 2893.
Article 
    ADS 
    
                    Google Scholar 
                

	Greco G., Fiorenza P., Iucolano F., Severino A., Giannazzo F. and Roccaforte F., ACS Appl. Mater. Interfaces, 9 (2017) 35383.
Article 
    
                    Google Scholar 
                

	Wang H., Wang J., Liu J., Li M., He Y., Wang M., Yu M., Wu W., Zhou Y. and Dai G., Appl. Phys. Express, 10 (2017) 106502.
Article 
    ADS 
    
                    Google Scholar 
                

	Peréz-Tomàs A., Placidi M., Perpiñà X., Constant A., Godignon P., Jordà X., Brosselard P. and Millán J., J. Appl. Phys., 105 (2009) 114510.
Article 
    ADS 
    
                    Google Scholar 
                

	Pérez-Tomás A., Placidi M., Baron N., Chenot S., Cordier Y., Moreno J. C. Constant A., Godignon P. and Millán J., J. Appl. Phys., 106 (2009) 074519.
Article 
    ADS 
    
                    Google Scholar 
                

	Pérez-Tomás A. and Fontserè A., Solid-State Electron., 56 (2011) 201.
Article 
    ADS 
    
                    Google Scholar 
                

	Fiorenza P., Greco G., Iucolano F., Patti A. and Roccaforte F., Appl. Phys. Lett., 106 (2015) 142903.
Article 
    ADS 
    
                    Google Scholar 
                

	Fiorenza P., Greco G., Giannazzo F., Iucolano F. and Roccaforte F., J. Vac. Sci. Technol. B, 35 (2017) 01A101.
Article 
    
                    Google Scholar 
                

	Meneghesso G., Meneghini M., De Santi C., Ruzzarin M. and Zanoni E., Microelectron. Reliability, 80 (2018) 257.
Article 
    
                    Google Scholar 
                

	Gaska R., Osinsky A., Yang J. W. and Shur M. S., IEEE Electron Device Lett., 19 (1998) 89.
Article 
    ADS 
    
                    Google Scholar 
                

	Zhang Y., Sun M., Liu Z., Piedra D., Lee H.-S., Gao F., Fujishima T. and Palacios T., IEEE Trans. Electron Dev., 60 (2013) 2224.
Article 
    ADS 
    
                    Google Scholar 
                

	Hu J., Zhang Y., Sun M., Piedra D., Chowdhury N. and Palacios T., Mater. Sci. Semicond. Proc., 78 (2018) 75.
Article 
    
                    Google Scholar 
                

	Nie H., Diduck Q., Alvarez B., Edwards A. P., Kayes B. M., Zhang M., Ye G., Prunty T., Bour D. and Kizilyalli I. C., IEEE Electron Device Lett., 35 (2014) 939.
Article 
    ADS 
    
                    Google Scholar 
                

	Tanaka N., Hasegawa K., Yasunishi K., Murakami N. and Oka T., Appl. Phys. Exp., 8 (2015) 071001.
Article 
    ADS 
    
                    Google Scholar 
                

	Ohta H., Kaneda N., Horikiri F., Narita Y., Yoshida T., Mishima T. and Nakamura T., IEEE Electron Dev. Lett., 36 (2015) 1180.
Article 
    ADS 
    
                    Google Scholar 
                

	Greco G., Giannazzo F., Fiorenza P., Di Franco S., Alberti A., Iucolano I., Cora I., Pecz B. and Roccaforte F., Phys. Status Solidi A, 215 (2018) 1700613.
Article 
    ADS 
    
                    Google Scholar 
                

	Koehler D. A., Anderson T. J., Tadjer M. J., Nath A., Feigelson B. N., Shahin D. I., Hobart K. D. and Kub F. J., ECS J. Solid-State Technol., 6 (2017) Q10.
Article 
    
                    Google Scholar 
                

	Zhang Y. et al., IEEE Electron Device Lett., 38 (2017) 1097.
Article 
    ADS 
    
                    Google Scholar 
                

	Roccaforte F., Brezeanu G., Gammon P. M., Giannazzo F., Rascunà S. and Saggio M., “Schottky contacts to Silicon Carbide: Physics, Technology and Applications”, in Advancing Silicon Carbide Electronics Technology, Vol. I (Materials Research Foundation) 37 (2018) pp. 127–190 (http://dx.doi.org/10.21741/9781945291845).

	Oka T., Ueno Y., Ina T. and Hasegawa K., Appl. Phys. Exp., 7 (2014) 021002.
Article 
    ADS 
    
                    Google Scholar 
                

	Ben-Yaacov I., Seck Y.-K., Mishra U. K. and Denbaars S. P., J. Appl. Phys., 95 (2004) 2073.
Article 
    ADS 
    
                    Google Scholar 
                

	Chowdhury S., Swenson B. L. and Mishra U. K., IEEE Electron Device Lett., 29 (2008) 543.
Article 
    ADS 
    
                    Google Scholar 
                

	Chowdhury S., Swenson B. L., Wong M. H. and Mishra U. K., Semicond. Sci. Technol., 28 (2013) 074014.
Article 
    ADS 
    
                    Google Scholar 
                

	Ji D., Laurent M. A., Agarwal A., Li W., Mandal S., Keller S. and Chowdhury S., IEEE Trans. Electron Devices, 64 (2017) 805.
Article 
    ADS 
    
                    Google Scholar 
                

	Xu K., Wang J.-F. and Ren G.-Q., Chin. Phys. B, 24 (2015) 066105.
Article 
    ADS 
    
                    Google Scholar 
                

	Kizilyali I. C., Bui-Quang P., Disney D., Bhatia H. and Aktas O., Microelectron. Reliability, 55 (2015) 1654.
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Istituto per la Microelettronica e Microsistemi, Consiglio Nazionale delle Ricerche, Strada VIII, n. 5 — Zona Industriale, 95121, Catania, Italy
Fabrizio Roccaforte, Patrick Fiorenza, Raffaella Lo Nigro, Filippo Giannazzo & Giuseppe Greco


Authors	Fabrizio RoccaforteView author publications
You can also search for this author in
                        PubMed Google Scholar



	Patrick FiorenzaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Raffaella Lo NigroView author publications
You can also search for this author in
                        PubMed Google Scholar



	Filippo GiannazzoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Giuseppe GrecoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Fabrizio Roccaforte.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Roccaforte, F., Fiorenza, P., Lo Nigro, R. et al. Physics and technology of gallium nitride materials for power electronics.
                    Riv. Nuovo Cim. 41, 625–681 (2018). https://doi.org/10.1393/ncr/i2018-10154-x
Download citation
	Received: 27 June 2018

	Published: 17 December 2018

	Issue Date: December 2018

	DOI: https://doi.org/10.1393/ncr/i2018-10154-x


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        









                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.242.37.42
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    