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4. LSTP FINFET
5. SPICE

6.
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Line-Edge-Roughness

Discrete dopants
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« “Atomistic”
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Others

Site Surface Dumbbell others
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STRI

Boron + Interstitial Si: B,
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¢ -2 -3 “Ab initio energetics of B, :
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1050°C spike anneal
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MOSFET

SD extension
arsenic

Halo indium

Channel boron
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“Atomistic”
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Channel I/1

Gate Etch

HALO/EXxt. 1/1
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Annealing
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(lon vs. loff)
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STRI
LER

FLA : Flash-Lamp-Annealing

(assuming 1200°C, 3ms ramp-up/down)
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LER

Lg=45nm, FLA

Lg= 65nm, Spike-Annealing

cLER = Onm
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SD-edge aligns LER in
diffusion-less annealing case
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32nm STRI

(LSTP) FinFET

FinFET (Tanaka et al. IEDM2005)
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32nm STR)

(LSTP) FinFET

(Tanaka et al. IEDM2005)

Fin
< GIDL)
lon
A L3 To T Whees O]
— 0= ¥-_small 3 o o] € fen™
T : 17 1e20
: ' 3 1e20 |
: 107 5 1620 _
: T | 7 1620
£ 5 | 10 1e20 |
1 = 5 3e20 ]
: = 107°F __
o = :
i 0™ )
: 107" |loff
S Q‘\ITRS 2003
- hp45 LSTP
Iﬂ“ 1 I 1 1 1 ) {wjrﬂ bmater}
0.1 0125 fe | o e e e
Y Position [um)] 400 EU{]IDn . nﬁﬁm o
=P (graded junction)

lon-loff
Work in Progress - Do not publish STRJ WS: March 9, 2006, 27



(1)

ik
. (FInFETS)
(2)
SPICE {

(3)

M.Nomura et.al, VLSI Symp Circ. ‘05 “1:3 T {loe) [ qg . _ .

“? (= woL o1, Takeda et.al, ISSCC ‘05 l 1
Vsub .Eﬂ_' EGE:%%“] b l__"_J
Fig. 7 Ioer-laum mmp:at::u:i::ui: i

Work in Progress - Do not publish STRJ WS: March 9, 2006, 28



Noise margin s
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Compact MOSFET model

Id=f(vd,L,W,Tox,Vt0,Voff,Vsat,....)

Spice
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compact model parameters

SPICE
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(K. Takeuchi and M. Hane, SISPAD 2005)
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— Lg<45nm LER
- LER
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Ioff

LER (on Halo)
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