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Thermal Stability of Thin InGaN Films

InGaN Decomposition Kinetics and Summary

Motivation and Background for InGaN Decomposition Studies Thermal Stability of Thin InGaN films on GaN 

Motivation: Since InGaN quantum wells (QWs) are grown at lower temperatures and the 

surrounding GaN barrier layers are grown at higher temperatures, there is concern that the 

InGaN QWs may undergo some degree of decomposition during the growth process.
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Background: There has been little work on this topic. InGaN decomposition has been studied primarily by TEM and XRD with little 
optical characterization. InGaN was found to decompose to indium and gallium metal.  

Smeeton, et al., Phys. Stat. Sol. (b) 240, 297 (2003).
InGaN QWs  show 
damage in TEM 
images when 
exposed to high 
electron beam 
currents, leading to 
false observations 
of quantum dot 
formation in InGaN 
QWs. 

Kinetic factors that limit 
indium incorporation on c-
plane GaN are known.

Limited by:
1). Coherency strain
2). Indium desorption
3). Metallic indium

Koleske and Creighton, unpublished.

Jacobs, et al., J. Cryst. Growth 248, 498 (2003).
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1). Use ¼ wafer
2). Anneal in N2 
3). Anneal at a single

temperature from 
600 to 1000 ºC

4). For times ranging 
from15 to 60 min. 
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a 325 nm HeCd laser

Isochronal anneals at 15 min. Isothermal anneals at 900 °C

← Onset of InGaN

decomposition 
observed with      XRD 

at 900 ºC.

As indium 
concentration 
increases the 

degree of 
decomposition 

increases. 

← Onset of InGaN

decomposition 
observed with 
PL  at 600 ºC.

Onset of InGaN decomposition first observed by PL followed by XRD

Low activation energy suggests simple In-N bond 
cleavage as the rate limiting step.  

Arrhenius plot of InGaN Decomposition Time dependence of InGaN Decomposition

Pseudo-first order kinetics also suggests a 
simple In-N bond cleavage.

Summary: 

1). Higher indium concentration InGaN decomposes at lower temperatures than previously thought.  

2). PL intensity decreases first observed at  600 ºC, possible increase in non-radiative defects. 

3). Later stages of InGaN decomposition observed in XRD.       2InGaN → 2In(m) + 2Ga(m) + N2.
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