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3D Simulation mesh
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L=100nm, Hg;=50nm, W5=10nm

(InES M. TANG mingchun.tang@iness.c-strasbourg.fr MOS-AK Meeting  April 2-3 2009




Electron concentration (1014cm'3)
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Electron concentration (10180m'3)
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Normalization of the electric guantities

Electric quantities Normalization factors

Voltages U, =k-T/e

Currents |, =4-u-C_-UZ-Hg/L

Charges Q,=4-C_ -U;

Capacitances Cox totar =2 Cyy

[1] J.-M. Sallese, F. Krummenacher, F. Prégaldiny, C. Lallement, A. Roy and C. Enz, “A design oriented charge-based
current model for symmetric DG MOSFET and its correlation with the EKV formalism,” Solid-State Electronics, vol. 49, pp.
485-489, 2005.
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Energy quantization due to QME

Wz=10nm Ws=3nm Ws=10nm Ws=3nm Wa=10nm W==3nm
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QME correction
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QME correction
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QME correction
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QME correction

- PARAMETER VALUE
Ao = &+, W, a, -0.83
2
and &g, =b + 0, -Wg +by -W a, 0.033
2 b -0.011
| Xqms = €1 TG, Wy + ¢, - Wy -
b, 0.0029
b, 0.000215
c, 0.00035
c, -0.00017
c, 0.000046
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QME correction

- PARAMETER VALUE
Ao = &+, W, a, -0.83
2
and &g, =b + 0, -Wg +by -W a, 0.033
2 b -0.011
| Xqms = €1 TG, Wy + ¢, - Wy -
b, 0.0029
b, 0.000215
AE c, 0.00035
gm
Vi, qn = Vip T —— c, -0.00017
- € c, 0.000046

[2] M. Tang, F. Prégaldiny, C. Lallement and J.-M. Sallese, “Quantum compact model for ultra-narrow body FinFET,” in Proc.
ULIS’09, Aachen, Germany, March 18-20, 2009.
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Complete compact model (Drain current)

Normalized drain current:;

qu
q, (Vy + AV, V)
2

= =02 (Vg Ven ) +2-0, (v, +Avth,vch)+3-ln 1-a
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gOX

Normalized drain saturation voltage:  Vasar =Vg =2 @t +2-— - Opar

Si

Channel length modulation: AL = f (Vg,Vd ,Vdsat)

[3] M. Tang, F. Prégaldiny, C. Lallement and J.-M. Sallese, “Explicit compact model for ultra-narrow body FinFETSs,”
Accepted in IEEE Transaction on Electron Devices (March 2009).
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Comparison with TCAD simulations

® 3-D simulation
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Model validation
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validation
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SS degradation
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