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•ALD/PVD Hybrid reactors allow for defect structure engineering in metals
•Alumina ALD cycles (TMA & water) interrupt PVD vertical columnar grain growth
•Ultrahigh yield strength of Al achieved: 600 MPa vs  400 MPa 
•Improved thermal stability (not shown here)

Synthesis of Novel Composite Thin Film Systems 
With Outstanding Mechanical Properties

1 to 12 nm thick Al2O3 ALD layers separating 250 nm thick Al PVD
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Strengthening mechanisms
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ALD alumina interlayer acts dislocation sink/buffer layer
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