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Abstract: Some findings on electromigration of VLSI are presented. Studying the relationship between the
electromigration and process, the dependence between the metallization reliability, and the grain size has

been confirmed. A characteristic parameter, which can describe the metallization reliability. and an online
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way to monitor the electromigration of VLSI are defined.
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Table 2 Statistic Results for Average diameter of Crystallite
PN 1 2 3 4 5 6 7 8 9
A/ mm 96. 14 98. 48 109.47  1612.51 1546.83 1532.98 1710.58 2325.12 2458
BT/ mm 8. 46 9. 34 9.37 104. 72 67.14 60. 48 84. 34 93.84  710.79
B A/ mm 204,96 230.48 248,18  5228.96 4105.78 3985.88 3561.28 5416.25 5449.8
P/ mm 96. 55 98.23 108.24  1410.66 1378.62 1323.65 1539.25 2325.06 2256.95
Bt {5 38.06 39. 64 42,32 907.21  8§22.09 783.76  829.74 1257.46 1159.3
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Table 3  Statistic Results for Orientational Angle of Crystallite
PN 1 2 3 4 5 6 7 8 9
B/ () 62.92 77.59 72. 38 84. 86 74.32 73.51 73.5 63. 82 77.7
M) 0 0 0 1 0 1 0 1 0
I KA/ () 179 179 179 178 177 177 177 178 179
P/ 44 73 53 89 54 58.5 63 50 59
bl {22 51.89 55.87 59.91 63.12 62. 46 59.28 56. 69 57.75 58.17
*4 RBRHERETFORITERLEE
Table 4 Statistic Results for Form—Factor of Crystallite
FE S5 1 2 3 4 5 6 7 8 9
i 0. 68 0. 74 0.69 0.58 0.6 0.61 0. 60 0. 64 0.64
fe i 0.2 0. 36 0.21 0.24 0.19 0.20 0.22 0.18 0.29
PN 0. 94 0.96 0.92 0.86 0. 86 0. 86 0.82 0.85 0. 89
Rl 0.7 0.77 0.72 0. 60 0.61 0. 62 0. 64 0. 66 0. 64
RS 0. 14 0.12 0.13 0.16 0.16 0. 14 0. 14 0. 14 0.15
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Table 5 Statistic Results of TTF for SWEAT Test

FEGS TTF B/ TTF PLRALs TTF bR 2

Wil 136.75 94 109. 28
w2 151. 83 62 200. 60
W3 156. 86 162 100. 40
w4 297.21 146 299,72
W35 264. 85 151 245. 65
woé 295.28 256 201.76
w7 211.71 198 43.26
w8 338.67 305 216. 46
Wil 26.2 26 2,13

wi2 121.75 125 21.99
Wi3 423.2 330 322, 67
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FIG.3 Orthoganal Analysis Between Average Value and Its Distribution of

Orientational Angles and Process Conditions
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FIG.4 Orthogonal Analysis Between Lifetime of Metal Electromigration and Process Condition
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Diameter Value of Crystallite
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