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The Schottky Barrier Double-Gate Structure
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Q0 Why Schottky Barrier MOSFETSs
e Scalability (Abrupt junction)
e Low parasitic resistance

P

Q Current transport mechanism

| ‘ L .
| OV | e Thermionic + tunneling
| . . .
0] _ =y ¢ No drift-diffusion
[ 1 Gaussian box L
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Operation of Schottky Diode QL@h
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 Schottky diode (Thermionic + Tunneling Current)

o Complicated if it is Schottky Barrier MOSFET
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Energy Band Model
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o Apply Qauss’ Law to the Qaussian Box

Cox |:Vg _VFB _¢s (y):| + s XO d j;gy) - _Qi
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« Apply boundary conditions
Vo (Y)=0(y)+30,,(V)+58,4(Y)

_ sinh ((L-y)/4,) [e.T X
5¢s,s (y) - (Vbi,s +Vs _¢s) Slnh(l_/is) ﬂ“s(d) = —88;7;)( 0

0P, 4 (y) = (Vbi,d +Vy — 4, ) 2::22{?2: ;
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* Quasi-2D is known to be valid only in subthreshold region

« Can be extended to tunneling dominant region
265D ¢ 4 N — Qis +Qig
ﬂ‘tun,s(d) = quﬁ eff — qxo

Qi,s(d) = O-s(d)Cox (Vg _Vsbfb,s(d) o ¢seff,s(d))

Vsbfb,s(d) :VFB +Vbi,s(d) +

Vhi s(d)
V205N, 2v,

e

1 ox
Agay = El:ﬂtun,s(d) + Aup + (4

2
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Terminal Current Calculation

o Apply tunneling method like WKB/MG/Airy

function et al. (Miller-Good is used in our model)
Ids,n = Id,n - Is,n
=_A:;*T [ ) T {E-a(V, —V,, )E
B AP g —ADy 4+ 4)
- Ej T.(E)- fo {E;—q(V, —Vyy, )}dE
AP s ~ATp + )
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Results and Discussion
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Vds variation S/D workfunction variation
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Hole current only
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Ambipolar current
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Electron current only
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Hole current only Ambipolar current
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Drain Current, Ids (A)
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Electron current only
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Gate length variation

10° { Symbols: Medici
104 4 Lines: Model

105 -
~~~ 10—6 -
< 107+
0 10°% |
T 1w Dy g =46eV
-
c
7
S
S
S
©)
< o 75
g A 65
(@] O 55
Vds =12V
10 T T T
-2 -1 Vsbfb o 1 2

Gate-Source Voltage ,Vgs (V)

G.J. Zhu

16

© 2008




Effects of Body Thickness
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Components of the Current
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0 A compact Energy band and Drain current model is
developed

U The modeling methodology can be easily to handle
other promising structures like SB Nanowire
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