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28 nm MOSFET Design for Low Standby Power Applications
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Abstract - This paper explores 28 nm MOSFET design for LSTP (Low Standby Power) applications using TCAD
(Technology Computer Aided Design) simulation. Simulated results show that the leakage current of the MOSFET is
increasingly dominated by GIDL (Gate Induced Drain Leakage) instead of a subthreshold leakage as the Source/Drain
extension doping increases. The GIDL current can be reduced by grading lateral abruptness of the drain at the expense
of a higher Source/Drain series resistance. For 28 nm MOSFET suggested in ITRS, we have shown Source/Drain
design becomes even more critical to meet both leakage current and performance requirement.
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Fig. 3 Comparison of GIDL and reverse-biased p-n
junction leakage currents for the substrate current
shown in Fig. 1.
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Fig. 5 Effect of drain junction grading on GIDL and S/D
series resistance. The band edge gate is used.
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Fig. 7 Trade-off between GIDL and switching delay for
LSTP applications. A three-stage CMOS inverter

chain is used for delay calculation.
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