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Research Interest:

Main focus of research is low power System on Chip (SoC) applications in which Static Random Access Memories
(SRAMs) are omnipresent. Also exploring the alternative devices to replace the traditional CMOS, since aggressive
scaling of CMOS technology for increased performance and lower costs have pushed the devices to their physical limits.
Aggressive scaling of CMOS technology presents a number of distinct challenges for embedded memory fabrics. Owing
to the scaling effects, the current designs methodologies and topologies of the SRAM design may fail to provide the
expected yield. Thus, the need of time is to find out the new design methodology and topology that can meet the future
challenges.

Hence, two SRAM bitcell designs for single port and multiport cache architectures were proposed using conventional
COMS devices. The proposed designs were simulated and tested under the nano-regime challenges such as process
variability. Sensitivity of the process variations and susceptibility to soft-errors were compared with the existing design,
simulation results show that proposed designs have better noise margins and stability. However, proposed designs show
the less power dissipation and silicon area overhead with increasing number of 1/0 ports. We have also filed the patent
of both the SRAM bitcell designs.

As an alternative device to replace the traditional CMOS, | have started exploring and characterization of the emerging
technologies such as Tunnel-fets (TFETs) which have strong potential to replace the traditional MOSFETs for sub-
threshold leakage reduction because of steep sub-threshold slope. Since analytical or compact SPICE models for TFETs
are not available, we have built a behavioral model for circuit simulation. Developed model accurately captures the
higher Miller capacitance effect and comply with TCAD simulation results with a great degree of accuracy. Because of
unidirectional feature of the TFETs, implementation of SRAM bitcell is a bit non-trivial than CMOS while keeping the
minimum number of devices. Hence, a six transistor (6T) SRAM bitcell is proposed with improved read and write margins
compared to 6T CMOS SRAM bitcell. Patent filing application of this design is under development. However,
implementation of logic gates with TFETs does not possess any difficulty due to unidirectional feature. The proposed 6T
TFET SRAM bitcell shows the more than 100 times less static power dissipation as compared to its counterpart 6T SRAM
bitcell. In this study, 30nm proposed TFET and 32nm Predictive Technology Model were used.
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2009, UK.
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