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oniext & motivations

= Triple-gate devices [1][2]:

- Candidates for further scaling of logic devices

- Excellent subthreshold characteristics (lor, SS, DIBL) control
= Assumptions:

- Long channels

- Undoped channels

- Under the subthreshold regime (negligible carrier concentration) Si substrate

- Quantum confinement neglected (W & H > 10 nm)
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P,
* Fully compact and versatile model for multi-gate transistors
» Accuracy adjustable with geometrical fit parameters
* Model validated by numerical simulations and experimental measurements
« Invariant point predicted by the model experimentally observed
« Definition of a geometrical criterion — if respected, the effect of the back-gate can
be neglected

T 1,2 100
3 Lg=10pm back-gate W=2H AVry=10,
R | sl s + Considering the maximum =
s s1=26inm) =< . s c 80 WsH —
S _ 08 Flvo=tomy t8vE amplitude (difference between R a—
§5 00 g the two plateaus): I w
- o =
; g o = 5 50 AVry=50 mV
R o 1 g
£ ’ 7 E ' : Hun(W,AVy,) = A asmh(cas' X:IT = g AVry=100 mV
z 0 0,3 | Wen =10 pm, 2 pm, 50 nm, 250 nm, 100 nm N\m\ ox1BVry é 2
& 02 5 : A) i
2 -1 o 1 2 15 10 5 0 5 10 15 ©
Front gate voltage Vo1 [V] Back-gate bias Vg, [V] ° » . ‘od W 60[ g 8 100
in widtl fFin [N
Simulated second derivative of the drain Experimental front gate threshold voltage Minimum Fin height H vs. Fin
current vs. Back-gate bias V,. Vrys vs. back-gate bias Vg, for width W for various AVy,
Two peaks in back-gate inversion appear various fin width W (from [7])
Experimental existance of an invariant point between back- ‘ > [ For W < 2H, back-gate influence very significantly reduced}
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