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Abstracts - With continuous miniaturing of dimensions, an electromigration in thin film in-
terconnections has become a critical failure mechanism in microelectronic devices. In this study, tem-
perature and interconnection length dependences for an electromigration in widely used Al-1%Si thin
film interconnections were investigated. Passivated PSG(8000 A )/SiO(1000A )/Al-1%Si(7000 A )/SiO;
(5000 A )/p-Si(100) and nonpassivated Al-1%Si(7000 A )/SiO,(5000 A )/p-Si(100) specimens were fab-
ricated by using a standard photolithography process. Al-1%Si thin film interconnection structures with
a line width of 3 pm, and a line lengths of 100, 400, 800, 1600 um were used. The direct current den-
sity stressed was 4.5x 10° A/cm’, and temperatures from a room temperature to 100C were used for an
accelerated electromigration test condition. The interconnection length dependence on MTF(Mean-Time-
to-Failure, ts,) shows a saturation tendency above the critical length, which is generally appeared in both
passvated- and nonpassivated Al-1%Si thin film interconnections. With the line width of 3 um, the crit-
ical length of passivated Al-1%Si interconnections were observed at 800 wm, and that of nonpassivated
interconnections were observed at 400 pm. The saturation tendency seems to be clear at low temperature.
Similar saturation characteristics above the critical line lengths were also observed in the activation en-
ergy for an electromigration.
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Fig. 1. A flow chart of the standard photolithography.
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Fig. 3. Cumulative failure percent (%) vs. time-to-failure (TTF) of nonpassivated Al-1%Si thin film interconnections.
(a) at 60C and (b) at 100C.
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Fig. 4. Resistance change ratio (%) with the current stressing time of PSG/SiO, passivated [(a), (b)] and nonpassivated
[(©), (d)] Al-1%Si thi film interconnections with line lengths of 100, 400, 800 and 1600 pm.
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Fig. 5. Mean-time-to-failure (MTF) of Al-1%Si thin film
interconnections with various line lengths of PSG/SiO,
passivated Al-1%6i thin film interconnections measured
at (a) R.T. and (b) 100TC.
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Fig. 6. Mean-time-to-failure (MTF) of Al-1%Si thin film
interconnections with various line lengths of non-
passivated Al-1%Si thin film interconnections measured
at (a) 60T and (b) 100T.
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