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B Context and highlights

¢ Objectives: development of a new generation of quantum transport simulation tools tackling Inelastic scattering: One-shot current-
with atomic scale issues = predictive simulations conserving lowest-order approximation
to the lowest order (LOA)
* . ' ’ ' ' ' ; ; G = go+ 2ZX[G]G > G=g+48G ,with §G ~ goZ[golgo
Approach: Basis of a common Green’s function formalism conjugaled with molecular dynamics A [P M= 4 % 10-4
and TCAD — o E ' | ' 0.0006 S IS SO 0.0006 = p 1ictie mmmm
Z 003 -~ ~—  0.0005 SCBA —— - - 00005 - “SCBA ——
S 0.025 -4 2 0.0004 LOA ------ 4 & 00004  LOA --;---
¢ Strategy: complementary expertises of partners: from ab initio to tight-binding, effective mass 2 0015 | Ballstic ——o 3 0000 12 oo bmanr
. . 0.01 | SCBA —— - : :
and TCAD validated by experimental data. 3 0.005 , | LOA ------— 00001 hooor I
0 0.05 0.1 0.15 0.2 0 0.010.020.030.040.050.060.070.08 -0.2 -0.15 -0.1 -0.05 0O 0.05 0.1 0.15
. . . . . . . VOLTAGE (V) Energy (eV) Energy (eV)
* Application to semi-conductor devices: comparison of the FD-SOI and nanowire architectures.

o Self-consistency is sufficient but not necessary to get the current conserved.
o LOA is current-conserving but can lead to spectral instabilities.
o LOA is able to account for current degradations of up to "10%" per phonon mode.

InAs nanowire Tunnel FETs (VB + CB) with phonon

scattering, strain and roughness

H. Mera, M. Lannoo, C. Li, N. Cavassilas, and M. Bescond, Phys. Rev. B (R), 86 161404 (2012)
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o Electrons: tensile strains enhance the mobility in (100) and (110) Si NWs.

F. Conzatti et al. TED 59, 2085 (2012 . I .
oneatiera (2012) o Electrons: Strains always decrease the mobility in (111) Si NWs.

F. Conzatti et al. EDL 33, 806 (2012 . . I .
oneat & e (2012) o Holes: compressive strains enhance the mobility in (110) and (111) Si NWs.

o Holes: strains always increase the mobility in (100) Si NWs.

Multi-phonon model for capture and emission at Si-SiO, interface:

SILC simulations Charge pumping simulations Y. M. Niguet and C. Delerue, JAP 112, 084301 (2012)
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In strained Ge NWs, the mobility can reach >3000 cm?/V/s for electrons, 12 000 cm?/V/s for
holes =»Ge NWs promising for ultimate devices.
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Construction of a silice block.

Cutting of 8nm cylinder and insertion of a Si nanowire of the same diameter.
Formation of the interface.

Cutting of a silice shell.

Potentiel (eV)

- Atomistic simulations of transport in
= 8 nano-transistors with GPU calculations
o e (code « TB_Sim »).
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Simulation of Tri-gate / Omega Gate MOS transistor on SOI
substrate for 10 nm technology node
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