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Novel NEGF Algorithms

online simulafion and more

Objective:

* Collaborated with several groups to develop
and implement novel algorithms for the
calculations of charge densities from large

and sparse NEGF matrices related to
nanoscale devices.

Approach:

* FIND algorithm (Song Li and Eric Darve,
Stanford University; Shaikh Ahmed, Purdue
University)

» The Divide and Conquer Approach
(Stephen Cauley and Jitesh Jain,
Balakrishnan-Kok group, Purdue University)

* SPIKE (Eric Polizzi and Ahmed Sameh,
Purdue University)

* SPIKE and PDIV are parallelized with MPI.
RGF is an intrinsically serial algorithm. FIND
is a serial algorithm at this stage.

Impact:

* Demonstrated validity and scaling properties
of novel algorithms

» Faster algorithms will accelerate the
discovery of new devices

PURDUE shaiknh s. Ahmed
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*Integrated the three new algorithms into
the nanoFET code

* Verified that the new codes provide
exactly the same numerical answers as
the original state-of-the-art RGF algorithm
(see the DOS figure on the left).

* Figure on the right compares the scaling
of all algorithms against N, the nanoFET
cross section, for a nominally short
channel with N,=129.

*FIND outperforms all algorithms on a
single CPU. @

33C]




