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Abstract: To sustain the steady improvement in speed, scale, and saving of power for silicon-

based ICs while the end of ITRS roadmap looms, new materials, structures, and devices (MSD) 

are urgently needed. This talk covers three alternative structures to complement planar CMOS 

technology from numerical simulation point of view: 
 

1. Resistive RAM (RRAM) made of carbon and TiO for non-volatile memories; 

2. Nanowire tunneling FETs (NW-tFETs) with SiGe heterojunction for low-power, high-

performance logic devices; 

3. Surface plasmon polariton (SPP) waveguide for propagation of THz signals on silicon chips. 

Different levels of physics complexity are incorporated in the simulation, from macroscopic drift-

diffusion carrier transport including tunneling and EM solver, to molecular dynamics (MD) and 

quantum transport at atomistic level. The simulation of SPP also involves interplay with optics. 
 

To address the need for study of novel nanoelectronic devices such as graphene narrow-ribbon 

(GNR) transistors, an EHT (extended Hücker theory) plus NEGF (non-equilibrium Green’s 

function) code has been developed to efficiently calculate the band structure and evaluate I-V 

characteristics. Overall, these nanotechnology CAD activities in Tsinghua will be described. 
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