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Statistical Evaluation of Correlation Between Grain Boundaries and Ferroelectric Domain
Behavior Based on Machine Learning Analysis of Local C-V Maps
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Fig. 1 (a) Cluster map for local C-V dataset obtained with a
randomly-oriented HfO,-based ferroelectric film. (b), (c) local
C-V curves observed in clusters (b) ¢7 and (c) c9.
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Fig. 2 (a) Topography image and (b) grain boundary pattern
observed with the HfO, film.

Table I Cross table on observed frequency

cl c2 c3 cd chb cb c7 c8 c9 cl0 cll cl?2 total
inside grain 10106 1012 862 2409 2909 1905 634 1754 512 366 3243 612 26324
grain boundary| 2325 212 196 539 748 537 145 511 149 117 827 138 6444
total 12431 1224 1058 2948 3657 2442 779 2265 661 483 4070 750 32768

Table 11 Cross table on expected frequency

cl c2 c3 c4 c5 c6 c7 c8 c9 cl0 cll cl2 total
inside grain 9986 983 850 2368 2938 1962 626 1820 531 388 3270 603 26324
grain boundary| 2445 241 208 580 719 480 153 445 130 95 800 147 6444
totall 12431 1224 1058 2948 3657 2442 779 2265 661 483 4070 750, 32768
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