MOSFETs
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Materials for source/drain and gate contacts:

AL nt - Polq Tunﬂs'l'en (W) p+-poly
c‘[QM(eV) L}, | 4,05 t.6l 5.17

——— S - _/
S/D Gate

-p*- Polj 30&{‘6 can be olEPosi-l-eJ t?_‘} CVD at same
time as Sq-l'e oxide

Desirable characteristics for MOSFETSs:

{
- Fast switching speeds N 7 Ve hﬂh
(e,j.) S5V
- Low switching loss (smﬂ.“ Qw>
- Low conductive power loss (law lwki(j€> / (ow leakaﬂe
- Large density of devices V:DS
Ves 2OV

- Lg small (Moore’s Law)

- Constant field scaling (scale Cyx with L)
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MOSFET I-V Characteristics

- Long channel device (LG 2 2 }flﬂf\)

- Short channel device (LG < 0.2 Mm)

Long Channel MOSFET:

Vo = ns(y)
é_.LVG$ V‘l’k 3v 1 SALCOX(VGS -VTh)
[V@ﬁ‘ VTk =QV
[vGS.'VTk = |V
= Vps (V)
4 Sr\z-vﬂ‘ < oy 3
aneg = V'DSo." = VGS = VTk V(‘j)
A
_ MaCoxWe - -
I Y (Ves~Va,)

_ V()
€ = T
Ue\(‘j) = Ma 63('3)

I'ps °< ns(j} Ué[(:p

Copyright © 2020 by llan Ben-Yaacov 4



Scaling of Long Channel MOSFETs
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