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Random alloy provides a direct approach to treat alloy scattering.
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Alloy scattering parameter(AE) not a ‘constant’ with composition !!!

Green’s function and Landauer approach can capture randomness.

7 3 9

@ u u u @ [ [ ] [ [ [ ] =
S Comparison of Transmission F@ﬁp‘ - Transmission to terminal characteristics F@ﬁ . Conclusion and Future Work F@ﬂp
e ' e e x10°
1.5 :gGesuperlanice |0wer in 1D [ 4 T IMPLEMENTED METHODS IMPACT
- i , - e : — SiGe superlattice _ _ _
Types of devices ‘ Transmission from Green’s Function — s disordered s + Virtual Crystal Approximation (VCA) | |+ Experimental data benchmarked.
: 0.5— ; . ; - 5 | <100 Channel system —Ge homogenizes material Perform transport in ballistic limit.
Si B Si B S | Superlattice g2 = onm. <199 — & |wie dameter-on 5 O —Si rough treats disorder as a perturbation.
nanowire o yPe P e < <100> Channel _
0.4 - 0.5¢ = Lc = 10nm * Bond lengths and bulk alloy SiGe
% S _|Wire Diameter = 3 .
% 3, ire Diameter = 3nm . Random AlGRIEETant bandedges benchmarked
S50 af : . A . -
_ n o s n, (B0 EFSKT uniioss] “’/ g N represeniEiEsEEEplciily. « Benchmarked experimental alloy
[ Smooth ] Ll 1 ~ 3 Reduction in _ _
nanowire 50_2. Charge is = 4} 1D mobility scattering potential(AE) parameter.
5 — o . g
L“Cd — SiGe superlat % h:ﬁgg:ézrlz i J;zgﬁg?ﬂ;_?qdléigdeenrz df etion » Mobility computed from transmission
0.1 :Z‘e =4 system ; . _ Hsing el in disordered system.
_ _ — - | -5 0 5 10
Rough ] 0 - I__Ch 10nr_n —Rough Si _ 2 . FUTURE WORK
nanowire 0 5 10 15 20 25 30 _ | My [EEpgl KT lunitiess] JTU O
T(E) [unitless] % 0 IE 10 « Calibration of Si-Ge electronic structure (tight binding parameters)
_ _ _ 1 (50 BT lonitess] » Understand quantum transport in nano-structured SiGe channel devices.
Green’s function method can model disorder in the channel. Disorder results in higher charge but reduced mobility in 1D channel. * Transport simulation of Ultra Thin Body and Nanowire SiGe devices.
10 11 12

2010 MSD Annual Review &g% NCN PURDUE

nanoHUB.org



