Cu Interconnection Technology for 90 nm CMOS Devices
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Abstract

This paper describes the copper (Cu) interconnection technologies for 90 nm CMOS devices
Fujitsu has developed for cutting-edge information equipment. We have developed and
introduced various advanced technologies for element interconnections in 90 nm CMOS
devices to meet the requirements for high performance, low power consumption, and
compactness. The Cu wiring technology that Fujitsu already introduced early on for
180 nm CMOS devices was fully applied to 90 nm CMOS devices to prevent increased circuit
delays due to higher interconnection resistances. Circuit patterns are formed using an ArF
laser and optical proximity correction (OPC). The minimum line width is 140 nm, which is
30 percent thinner than in the preceding CMOS generation. An insulating film with a low
dielectric constant is used between the interconnections and also between via layers to avoid
increases in capacitance between interconnections due to the reduced wire spacing.
Furthermore, the introduction of advanced chemical mechanical polishing (CMP) technology
enables us to maintain the flatness of wiring layers even when they are laminated and
achieve a practical structure of 11 layers (10 Cu and one Al), which is three more layers than
in the preceding CMOS generation.
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Fig.1-Cross sectional photo of 10 Cu layers interconnects.
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Fig.3-Schematic process flow of damascene process.
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Fig.5-Pre-cleaning technology: (a) Ar sputtering, (b) Hz
annealing.
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Fig.6-Schematic diagram of Cu plating process:
(a) Conformal fill, (b) Bottom-up fill.
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