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Abstract

The performance and power of sense amplifiers have big
implication on the speed of the memory as well as power consumption
of sense amplifiers in low power and high speed system.

The speed of voltage sense amplifiers are limited by the
differential voltage development time on high capacitance SRAM
bit-lines. The dynamic power increases with the differential voltage
that needs to be developed on the bit-lines. This thesis explores
multiple sense amplifier techniques - in addition to the voltage latched
sense  amplifier, it analyzes current sense  amplifier
(Clamped bit-line SA), charge transfer sense amplifier as wells as
conventional hybrid sense amplifier and compares them in speed and
power consumption to the modified hybrid sense amplifier. This thesis
also explores the design of a six transistor 6TSRAM bit cell with
pre-charge circuit. All circuits are designed and simulated on a
0.25pum CMOS process.

In this thesis, several types of sense amplifiers were testing in
advance design system 2009(ADS 2009). From these results it has
been observed that delay of sense amplifier circuit is dependent
mainly on the capacitance of the bit-lines from the memory cell. By
isolating these bit-line capacitances the sensing delay can be reduced
very much. The Modified hybrid SA was designed and from stimulant
result we can observe that this design have less time delay and power
consumption where the power consumption equal to 32.328uW and
time delay equal to 0.25nsec, to decrease the power consumption we
used MTCMOS technology, from simulate result we observe that the
power consumption is less 64.2% and the delay time is increase 39%.

The modified hybrid sense amplifier has been about 45-87%
faster than other sense amplifiers and power consumption has been
about 13-100% less than other sense amplifiers. The modified hybrid
sense amplifier is insensitive to the bit line and data line capacitors but
it is sensitive to the load capacitor. And when the channel length
decreases then the speed decreases and the power also decreases.
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