Solution to EE 311 Midterm Exam, Spring 1995

————— <

1. A logic circuit containing 100 gates is fabricated in a 1um CMOS technology. If the
interconnections are made of superconductors will it improve the speed of the circuit?
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2. As the device dimensions are scaled and chip size increases the time delay due to
interconnections influences the circuit speed. The width of an interconnect has to be scaled with
the same factor as the device to increase the packing density and decrease interconnect length. Do
we have to scale the thickness, knowing that scaling the thickness causes problems for
electromugration and line resistance?
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3. In an MOS transistor a new metal is used to make both interconnections and contacts to source-
drain junctions with sheet resistance of 500 ¥/sq. and specific contact resistivity of 5x10-8 Qcm?.

As shown in the figure below the thickness of the metal on the top flat surface is 1 pm whereas on _
the sidewall and bottom of the contact it is only 0.2um. Where do you expect the electromigration
failure to occur? By increasing the metal thickness on the sidewall and bottom to 0.5um will th~

electromigration lifetime improve?
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4(a). BN for Pt Si is about 0.85 eV whereas for Al is 0.65. Why in practice the contact
resistance of N* Si to Al is higher than to PtSi?
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