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1.0 W/k m 390 W/k m
0.0043/°C 1.6x107° Q cm. . 1 2
400 K 0.2 um 2
1 0.13 ym
i w;/pm d;/pm h;/pm Ring/ppm
1 0.135 0.165 0.135 0.6
2 0.135 0.165 0.135 0.33
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5
wlx
wlx
BZ. wlx
.wlx
wlx BZ
wlx di/pm
/ W/Kk m T,/K BZ T,/K BZ T,/K BZ T,/K BZ
0.2 401.67 0.970 404.75 0.970 415.36 0.843 414.57 0.970
0.8 401.72 0.970 404.77 0.970 422.67 0.560 414.59 0.970
100/99
1.6 401.80 0.962 404.80 0.967 432.10 0.334 414.59 0.970
2 401.85 0.959 404.82 0.966 436.58 0.268 414.59 0.970
0.2 401.68 0.578 404.75 0.579 415.83 0.490 414.59 0.579
0.8 401.73 0.576 404.78 0.578 424.58 0.301 414.59 0.579
: 2 1.6 401.84 0.572 404.82 0.577 435.85 0.166 414.59 0.579
2 401.91 0.570 404.85 0.575 441.18 0.126 414.59 0.579
0.2 401.69 0.125 404.76 0.125 417.83 0.094 414.57 0.125
0.8 401.83 0.124 404.81 0.125 432.71 0.042 414.59 0.125
? 1.6 402.09 0.122 404.92 0.124 451.73 0.016 414.59 0.125
2 402.25 0.121 404.98 0.123 460.54 0.011 414.59 0.125
0.2 400.20 0.125 400.52 0.125 401.19 0.124 401.22 0.125
0.8 400.25 0.125 400.54 0.125 405.72 0.094 401.22 0.125
0 ? 1.6 400.36 0.124 400.58 0.124 409.72 0.074 401.22 0.125
2 400.40 0.123 400.60 0.123 410.68 0.070 401.22 0.125
1/ W/Kk m 401.66 1 404.75 1 412.90 1 414.59 1
10/ W/K m 400.20 1 400.52 1 401.14 1 401.22 1
0.13 pm

IC
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Quantitative analysis on median-time-to-fail of copper
interconnect with lose object defects ™
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Abstract

In the paper influence of lose object defects on electromigration median-time-to-failure MTF  for six-layer copper
interconnect is investigated. The temperature model with defects for each interconnection layer and MTF model for defects in
different interconnection layers are presented respectively. So the defect influence on electromigration MTF of copper
interconnect can be calculated quantitatively and the method to increase MTF is also presented. The bigger the ratio of
interconnect width to the effective interconnect width at the defects the shorter the MTF  and higher temperature at defects can
also shorten the MTF. When the parameters of interconnect wire vary greatly between different layers the MTF is affected by the
ratios and the temperature and decreases rapidly. Based on the physical model the temperature and the MTF of copper

interconnect can be calculated accurately which can guide 1C design and manufacture effectively .
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