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Introduction into AlInN

Lattice-matching to GaN possible Bragg reflectors, HEMTs 

High spontaneous polarization HEMTs

Large bandgap Optical devices

Ambacher et al., J. of Phys. Cond. Mat. 14,  3399 (2003)
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Growth of AlInN-based HEMT structures

AlInN grown at an indium content of 
17% grows almost lattice-matched 
to GaN. 

Experimental mismatch in 
XRD characterization ~ 0.05%

XRD RSM (10-15)

qx (~ 1/a)

qy (~ 1/c)
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Growth of AlInN-based HEMT structures
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ÅControl of
complex growth
process possible

ÅDifferent carrier
gas flows lead to
surface temperature
variations

ÅStable surface
temperature needed 
for AlInN growth
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Excellent typical 2DEG characteristics
were achieved:

Rsheet = 201 ɋ/sq
nsheet  = 2 x 1013 cm-2

ɛ = 1460 cm2/Vs

Processed HEMT devices show promising 
results:

Rcontact = 0.3 ɋmm
ID,max     = 1.2 A/mm (@UGS= 2 V)
gm = 243 mS/mm

(Device dimensions: W = 50 ɛm, L = 1.0 ɛm)

Growth of AlInN-based HEMT structures
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Growth of AlInN/AlN heterostructures and MQWs

To test the feasibility of 
AlInN as active layer in 
UV devices, we grew and 
characterized AlInN single 
layers and AlInN/AlN 
multiple quantum wells 
using ~ 10% indium.

XRD RSM (10-15)

ÅHigh quality material
ÅSharp interfaces
Å60 nm Al0.90In0.10N 
grows almost
pseudomorphic on AlN

qx

qy

AlN

AlInN
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No whole oscillation 
detected.

No reliable fit with useful 
results obtained.

Growth of AlInN/AlN heterostructures

Reflectivity fit using the LayTec GAM module 
(only k-r fitting)

In-situ monitoring 
@ 605 nm:


