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Abstract

This paper describes a low-voltage dynamic random-access
memory (DRAM) focusing on subthreshold leakage reduction
during self-refresh (sleep) mode. By sharing a power switch,
multiple iterative circuits such as row and column decoders
have a significantly reduced subthreshold leakage current. To
reduce the leakage current of complex logic gates, dual channel
length scheme and input vector control method are used.
Because all node voltages during the standby mode are
deterministic, zigzag super-cutoff CMOS is used, allowing to
preserve internal data. MTCMOS technique is also used in the
circuits having no need to preserve internal data. Sub-1.2-V i1-
Gb mobile DDR DRAM employing all these low-power
techniques was designed in a 60 nm CMOS technology and
achieved over 77% reduction of overall leakage current during
the self-refresh mode.
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