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Design of a new low power SRAM with clamping diode

Zhang Lijun™ ,Wu Chen™ ,Wang Ziou" ,Mao Lingfeng "
(" School of Urban Rail Transportation , Soochow University , Suzhou 215006 )
(™ Aicestar Technology Corp. ,Suzhou 215021 )
Abstract

A new technique for design of a low power static random access memory (SRAM ) was proposed to realize the
simultaneous reduction of the leakage current and the dynamic power-consumption in the levels of circuit and archi-
tecture. The technique adopts a source biasing scheme (a NMOS transistor is inserted between the ground line and
the SRAM cell) to reduce the leakage current. It requires an extra clamping diode in parallel with the NMOS tran-
sistor to avoid the floating virtual ground voltage and obtain the data retention capability. The SRAM is in an active
mode when the NMOS transistor is turned on. Turning off the NMOS transistor can raise the source voltage and lead
to a large reduction in the leakage current. Besides,the memory architecture is uniquely partitioned to decrease the
number of half-selected SRAM cells and thus reducing the dynamic power. Power-gating techniques combined with
high-V,, devices are applied to low power periphery circuits. Test chips with kinds of embedded SRAM instances
were fabricated in the UMC 55nm SP CMOS process and the measurement results proved the effectiveness and relia-
bility of the proposed technique.

Key words : static random access memory (SRAM) ,low power, clamping diode,leakage current
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