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Gallium nitride grows spontaneously as a polar crystal, which offers built-in 

polarization fields that can be exploited in device design and lead to better performance. Most 
of commercially available devices are obtained for Ga-polar grown structures with a few 
exceptions for non-polar and semi-polar structures [1]. Some interest was also devoted to N-
polar grown devices that can offer significant advantages over its Ga-polar counterparts: 
higher indium incorporation for long wavelength light emitting devices (LEDs) and laser 
diodes [2] and channel for two dimensional electron gas in high electron mobility transistors 
[3].Unfortunately, GaN crystals grown along N-polar direction suffer from higher oxygen 
incorporation (leading to high unintentional n-type doping) and low chemical stability 
(comparing to Ga-polar surface). Recently, the growth of N-polar structures by metal-organic 
vapor phase epitaxy has reported significant improvement for N-polar material by lowering 
the background doping by introducing high miscut angle sapphire substrates [4]. 

Our work focuses on the growth of N-polar InGaN/GaN heterostructures by plasma-
assisted molecular beam epitaxy. We will show that specifics of the growth on bulk N-polar 
GaN substrates with high miscut angle enables the use of completely new growth conditions  
growth under N-excess that opens new possibilities for obtaining device quality material. 
High quality of multiple quantum well (MQW) structure obtained in this way was confirmed 
using cathodoluminescence (CL) (Fig. 1a), photoluminescence and X-ray diffraction (XRD) 
(Fig 1b). As a reference, results for Ga-polar sample grown in the same process are shown. 
CL and XRD for Ga-polar sample indicate no indium incorporated leading to pure GaN in the 
grown layer. In the presentation, approaches to increase the emission efficiency for N-polar 
grown quantum wells as well as results obtained for LEDs grown on N-polar substrates will 
be discussed. 

 
Figure 1. (a) CL spectra and (b) XRD obtained for MQWs grown in N-rich conditions. 
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