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Abstract — In this paper, the lifetime dependence as a function of the line length of Al-1%Si thin film

interconnections due to electromigration in semiconductor devices was studied. Al-1%Si thin film
interconnections with a pattern of straight type were formed by using a standard photolithography
process. The test patterns manufactured have line lengths in the range of 100 to 1600 pm. Al-1%Si thin
film interconnections with Ti underlayers showed longer lifetime than those without Ti underlayers. Ti
underlayers are believed to improve electromigration resistance resulting in a longer lifetime in Al-1%Si
thin film interconnections. The dependence of lifetime on the line length in Al-19%Si/Ti thin film
interconnections shows a saturation tendency near 800 um line length.
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Prebake 120°C, 100 min

— P.R. Coating MC 3500D2 1.4 pm
Low : 250 rpm, 3 sec
High : 400 rpm, 25 sec

— Soft baking 110°C, 2 min
— Exposure 300 mj/em’
--> Develop TMAH 2.38%, 60 sec, 6 times

— Hard baking 120°C, 30 min

—» Etching RIE (CL+BCl)
— P.R. Strip Dry O, : 120 sec, Solvent
— Pad Mask

—Pad Etching CHF:+CF,, 50% Over etch
— P.R. Strip Plasma : 120 sec, wet strip

Fig. 1. The standard photolithography process sequence.
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Fig. 2. Schematic diagram of the type of straighted test
pattern, where L, has various line lengths in the range of 100
to 1600 m.
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Fig. 3. The test circuit for eletromigration.
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Fig. 4. MTTF of Al-1%Si/Ti thin film interconnections with

various line lengths measured at room temperature.
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Fig. 5. MTTF of PSG/Si0,/Al-1%Si thin film interconnections
with various line lengths measured at room temperature.
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Fig. 6. MTTF of passivated and Ti underlayer specimens.
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Fig 7. SEM micrograph for the test specimen after current
stressing. (a) A top view of Al-1%Si/Ti specimen after
current stressing, (b) EM induced the voids in 800 pum line,
(c) EM induced the failure in 400 um at PSG/SiO, specimen,
(d) EM induced the failure in 800 um at PSG/SiO, specimen.
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