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Back to the material properties:

Introduction to the GaN-HEMTs

[1] U. K. Mishra , P. Parikh, Y.F. Wu,  òAlGaN/ GaN HEMTsñAn Overview of Device Operation and 
ApplicationsóIEEE Proc. Vol. 90, No. 6, p. 1022, June 2002.

[2] U. K. Mishra , L. Shen, T. E. Kazior , Y. F. Wu, òGaN-Based RF Power Devices and Amplifiers óIEEE 
Proceedings, Vol. 96, No. 2, p. 287, February 2008.
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Introduction to the GaN-HEMTs
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Introduction & Motivations

Slide 5

http://www.edn.com/Pdf/ViewPdf?contentItemId=4409627
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courtesy: Umesh Mishra, UCSB

Introduction to the GaN-HEMTs
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GaN: Polar material

O. Ambacher et al JAP 87, 334 (2000)

O. Ambacher et al. J.Appl. Phys. 85, 3222 (1999)
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GaN: Polar material
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GaN/AlGaN

OK the lattice constant

GaN: Polar material

Typically 20-25%

Al composition

AlGaN
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GaN HEMTs: 2DEG w/o doping!
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                           S e m i c o n d u c t o r  I n t e r f a c e  E l e c t r o n i c s

ONR MURI: Cornell /Yale/WSI N00014-99-10714

Sheet carrier concentration of 2DEGs

in AlGaN/GaN heterostructures

Comparison between measured and calculated

sheet carrier concentrations of 2DEGs in 

undoped AlGaN/GaN heterostructures.

2DEG sheet carrier concentration is calculated

(self consistent Schrödinger-Poisson solver)

using :

(i)  linear interpolation between GGA values 

for binary compounds,

(ii) GGA values for not ordered alloys.

Good agreement between measured and 

calculated values for approach (ii).
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O. Ambacher et al JAP 

87, 334 (2000)

O. Ambacher et al. 

J.Appl. Phys. 85, 3222 

(1999)

GaN HEMTs: 2DEG w/o doping!
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Basic HEMTs design I Dmax= 2.1 A/mm

A. Chini, R. Coffie, G. Meneghesso, E. Zanoni, D. Buttari, S. Heikman, S. Keller, 

and U. K. Mishra

A 2.1A/mm Current Density AlGaN/GaN HEMT

IEE Electronics Letters, vol. 39, N. 7, April 2003, pp. 625-626 
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Figure of Merit in semiconductors
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Okumura, JJAP 45, 

7565(2006)

Comparison of Ron for Si, SiC and GaN
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[3] Y.-F. Wu, M. Moore, A. Saxler , T. Wisleder and P. Parikh ò40- W/mm Double
Field -plated GaN HEMTsó, Device Research Conference , . 151, 2006

GaN-HEMTs capabilities: proven!
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Applications

[5] IEEE MTT -S Dig., 2006, 
pp. 1895ð1898.

GaN-HEMTs capabilities: proven!


