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TOPIC:

Koomey'’s law and the steep subthreshold transistors — What is in store?

ABSTRACT:

For too long the semiconductor industry has been working hard to put increased computational power in
the same chip area. This has led to forceful scaling of transistors approaching their fundamental limits.
For energy efficient computing, supply voltage too needs to be aggressively scaled down. However, at
these nanoscale dimensions, conventional MOSFETs are not pliable to voltage scaling since their
subthreshold swing cannot get below 60 mV/decade. This has led to the search for steep subthreshold
transistors. Two alternate device structures have emerged as possible substitutes for the conventional
MOSFETs. Both these devices are gated P-i-N structures, known as the tunnel field effect transistor
(TFET) and the impact-ionization MOSFET (IMOS). The TFET is particularly important for low power
applications while the IMOS exhibits extremely low subthreshold swings. However, both the devices need
to be optimized. The problem with TFETs is their low ON-state current and with IMOS, its large supply
voltage. During the last few years, there have been tremendous efforts in understanding the working of
TFETs and IMOS to optimize their performance. This talk is introductory in style but will provide a
comprehensive view of the recent innovations that have been introduced and will also highlight the future
challenges that need to be overcome.
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