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Abstract: The explosive growth of the Internet transformed data centers into large industrial scale computer facilities w
extraordinarily high energy demands. From Google and Facebook to banking, cloud computing and supercomputing
average data center already use as much electricity as a rmdaimown. Besides just high energy costs, there is a
compelling technical reason to improve energy efficiency of computing technologies. The developrimrentext
generations of higlend computers will not be possible unless a significant improvement in energy efficiency is achieve
over the technology available today. The heart of the problem is in a relatively low-effgigycy of current computer
circuit technologies consuming too much energy for computing, storing and moving data between processors and memo
I will review several key innovations happened just within last few years which dramatically increased a potential
superconductivity adessing known critical problems which prevented the use of superconductivity iardgiemputing
in the past.Superconducting single flux quantum (SFQ) digital circuits by virtue of their inherent low power dissipation,
high speed, lossless interconnpoesent an excellent opportunity to dramatically increase energy efficiency ef high
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