Metrology Studies with NEMO, a Multimillion Atom Simulation Tool
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VaIIey Spllttlng Single Donor FinFET Device
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$-=f---b--f-=-@-- 80! Expt ' QD’ First three measured excited states of each sample
Yoy AG-dISoRder - TIat Civy StepiAloy @y .. ob versus the best fit to the NEMO 3-D model.
disordst & -1 QD" Simulation data given in parentheses. The fit yields a
o o o N 60! W1 4 unique combination of (F, d) for each single donor
VS No disorder. flat QW 1 ¥ device. The measurement error for each level is
‘ ’ : 7 estimated to be around 0.5 meV.

Device sample  El(meV) EZ[(meV) E3[meV) d{nm) F(MV/m) S(meV)

407 ! Step

disorder

10616 -EXP (N3)  2(22)  15(15.6) 23 (23.0) (3.3) (37.3) (0.59)

11G14 - EXP (N3) 4.5(4.5) 13.5(13.5) 25(25.0) (3.5) (31.6) (0.04)

No disorder 300 400 13G14 - EXP(N3) 35(3.6) 15.5(15.7) 26.3 (21.5) (3.2) (35.4) (0.17)

L-
....~"'°. SS, flat & miscut QW | & e ——© V, (mV) HSJ18-EXP(N3) 5(45)  10(9.9) 215 (21.8) (4.1) (26.1) (0.63)

0 ' ' ' . . ) . GLG14 - EXP (N3)  1.3(1.3) 10 (10) 13.2(12.4) (5.2) (23.1) (0.28)
2 3 4 4 Band diagram along the x-direction with the
B [T] B JT] DO-state in resonance combined with the

Valley splitting (VS) in a flat QW and SS in flat and miscut QWSs. VS increases due to measured source/drain current versus gate

the SiGe alloy disorder. SS remains unchanged by disorders or miscut surfaces. (b) VS voltage for a typical sample.

in 2° miscut Si QWs in presence of realistic disorders. Error bars represent s.d. in VS. Scanning Electron Micrograph of typical FinFET device.
N. Kharche, M. Prada, T. B Boykin, G. Klimeck, Appl. Phys. Letters 90, 092109-1-092109-3 (2007).

GLJ17-EXP (N3)  2(1.3) 7.7(7.7) 15.5(15.8) (4.9) (21.9) (0.77)

G. P. Lansbergen, R.Rahman, G. C. Tettamanzi, J. Verduijn, L. C. L.
Hollenberg, G. Klimeck, S. Rogge, arXiv:1111.4238, (2011).
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Ready for future device generations Bandtails covered in NEGF A R Works for all (even exotic) materials
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