90 nm CMOS Ultrafast/Low-Leakage Device Technology
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Abstract

This paper describes the transistors of Fujitsu's 90 nm CMOS: CS100 for high-end
processors and CS100A for versatile, low-power/high-performance devices such as cellular
phones. CS100 transistors were required to drive high current with small parasitic
capacitance. Current was increased by reducing gate dielectric thickness to the leakage
limit and employing original techniques to improve mobility. Gate capacitance was reduced
by shortening the gate length to 40 nm (the world’s shortest in the 90 nm node). This was
achieved by improving the short channel effect using proprietary techniques for shallow and
steep junction. CS100A transistors are designed to offer the best balance between leakage
restriction and performance. Both gate and junction leakage specifications were met by
adopting the optimal oxide thickness and impurity profile, respectively; while techniques
employed to improve mobility for the CS100 boosted performance.
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Fig.1-Cross-sectional TEM photographs of CS100
transistor.
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Fig.2-lon-loff of CS100 transistors.
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Fig.3-Performance comparison between CS100A_LL

transistors and competitors’.
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