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Motivation - P

There are many Interesting possibilities l ' Close coupled showerhead reactor

for the growth of high quality InAIN/AlGaN N, carrier gas was used for the quantum well
based semiconductor devices that have structures

not been fully explored, and this remains Substrate: c-plane sapphire
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INN and AIN present further challenges for the successful growth of - Performed in a FEI Quanta 250 ESEM — -~

INAIN/AlIGaN based semiconductor devices. (allowing mapping of low conductivity samples) A bjoctivs |
Measurement Setup and mode of operation for Hyperspectral CL
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Variation of specific growth parameters for | Effect of substrate miscut on Al, :Ga, :N
INAIN/AlGaN structures - morphology
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INAIN QW -  AFM measurements on samples with a substrate miscut of 0.1°(a) and 0.4°(b)

- RMS roughness is 4 nm (a) and 5 nm (b)
. - Two different morphologies
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- Decreasing InN concentration with increasing QW growth temperature Emission enerov e BT e 0 T 8 osom
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- Emission energy between 3.55 eV (735 °C) and 3.85 eV (782 °C) S - T R |
- Strong decrease in QW intensity with increasing QW growth temperature . | e ] R
—> Strong influence on intensity and wavelength ¥ % e |
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SE-image and CL-map for emission energy and intensity of sample a)
AlGaN domains with varying emission energy

Emission energy fairly constant in each domain

Formation of domains is a possible process to reduce strain

- There are few surface features/defects
- AlGaN domains with different emission energies, small variation in QW emission
—> \Weak influence on spatial homogeneity
2. Barrier and butter com pOf’mlljgtlhg)n SE-image and CL-maps for emission energies of sample b)

36% AN T 030 0 70 o 5% % o 4.54 eV peak constant over area except in regions with surface steps
——aiAN _' PL | e No AlGaN domains
: 5% AN - Surface steps correlate to 4.41 eV peak

' — Two AlGaN peaks

—> Reduced AIN incorporation along step edges

—> High miscut promotes formation of stress relieving step bunches

—> Strong influence of substrate miscut on stress relief and surface morphology
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- AlGaN NBE emission energy between 4.27 eV (36% AIN) and 4.92 eV (65% AIN) COnCI US|On

- Increasing QW intensity with increasing AIN concentration

—> Influence on QW intensity - Str(_)ng iInfluence of QW growth temperature on intensity and wavelength of QW
| emission
- Weak influence of growth temperature on spatial homogeneity
- AIN composition in barrier influences QW intensity
- Increase in AIN composition of buffer reduces surface morphology and spatial
homogeneity

Substrate miscut

- Different miscut leads to different strain relaxation processes and thus to different
morphologies
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—> Strong influence on morphology and homogeneity




