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Challenges in the growth of Al-rich AlGaN Effects of temperature on the growth mode of AIN buffer layers

Heteroepitaxy of AlGaN at low temperature (LT) produces a rough HT(1200°C)-AIN LT(800°C)-AIN

surface dominated by screw dislocations. Utilizing high growth
temperature (HT) and increasing AlGaN thickness can improve the
guality and roughness, while also increasing the strain which may
lead to crack formation during cooling down. Our strategy for
Improving the AlGaN is by controlling the growth mode of AIN buffer

« AIN growth occurs in step-flow mode under HT condition and
In iIsland mode under LT condition.

* LT condition is used as a starting condition for multi-
temperature (MT) growth before slowly being adjusted to
Rms 6.59 nm resume step-flow growth.

Height 200.0 nm

Rms 0.06 nm

layers.

Effects of AIN buffer types on AlGaN quality and strain

Method: Kinetic model of AIN CVD
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In the AIN buffer layer caused by a much larger temperature gradient during its growth.
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AIN growth at step edges (step-flow growth)

Growth at step edges is favorable for all temperatures.
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Growth mode influence on dislocation formation . - .
 MT with temperatures from 700 to 900 °C shows similar strains to the HT buffer.

Dislocation line

« When T < 800 °C, the AlGaN crystal quality and surface deteriorate due to prolonged island growth

ABC structure ABAB structure mode. This indicates an insufficient recovery of the AIN buffer quality.
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