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The random dopant fluctuations may
result in significant threshold voltage, delay
and timing variations in the examined
16-nm-gate device / circuits. Suppression
techniques from the device and circuit
viewpoints are proposed and implemented to
examine  the  associated  characteristic
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fluctuations. The usage of FinFET structure in
the device shows good performance as planar
with EOT < 0.4 nm without leakage current
problem. The usage of shunted transistors in
the digital circuit exhibits interesting
suppression to the use of device with wider
width. However, both the approaches increase
chip area. To avoid the increase of chip area,
the channel engineering approaches (both
vertical and lateral directions) are further
proposed to show their effectiveness on the
reduction of timing variability. Moreover, we
find that the SNM (static noise margin) of 6T
FinFETs SRAM replaced the planar MOSFETs
in 6T SRAM is enlarged and the variation of
SNM (oSNM) is suppressed significantly.
However, the vertical approach induces serious
short channel effect in 6T planar SRAM. The
usage of 6T FinFET or 8T planar SRAM with
extra chip area are successfully to improve the
SNM. Cross links should be established
between circuit design and fundamental device
technology to allow circuits and systems to
accommodate the individual behavior of every
nanoscale device on a silicon chip.
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