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Abstract

A new SRAM circuit with row-by-row activation and low-swing write schemes is proposed to reduce switching power of
active cells as well as leakage one of sleep cells in this paper. By driving source line of sleep cells by Vssy which is higher than
Vss, the leakage current can be reduced to 1/100 due to the cooperation of the reverse body-bias, Drain Induced Barrier Lowering
(DIBL), and negative Vs effects. Moreover, the bit line leakage which may introduce a fault during the read operation can be
eliminated in this new SRAM. Swing voltage on highly capacitive bit lines is reduced to Vopp~to-Vssu from the conventional
Vop—to-Vss during the write operation, greatly saving the bit line switching power. Combining the row-by-row activation scheme
with the low-swing write does not require the additional area penalty. By the SPICE simulation with the Berkeley Predictive
Technology Modes, 93% of leakage power and 43% of switching one are estimated to be saved in future leakage-dominant 70-nm
process. A test chip has been fabricated using 0.35-um CMOS process to verify the effectiveness and feasibility of the new SRAM,
where the switching power is measured to be 30% less than the conventional SRAM when the I/O bit width is only 8. The stored
data is confirmed to be retained without loss until the retention voltage is reduced to 1.1V which is mainly due to the metal shield.
The switching power will be expected to be more significant with increasing the I/O bit width.
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