Density

102 | (g/em?)

0, 83 077
CRISP 8.9 0.99
Bulk 9.68 N/A

0% C%

18977 547 233 2.4 302
ki) 514 23.2 22 1.8
2 50 25 2.0 0.0

Table 1: Film properties of the thermal HfO; processes with O3 and the CRISP conversion process in the
same tool deposited at 250°C. A comparison of the expected bulk film properties is included.
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Figure 1: X-ray diffraction data for films deposited with Os, blue, and the
CRISP process, orange. Not only does the CRISP process show more
crystalline behavior, but there are also morphological differences. Most
pronounced, the CRISP process shows a preference for the 1barll crystal

face.



