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Deep Sub-0.1pm MOSFET's with Very Thin SOI Layer for Ultra-Low Power

Applications
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Fig.1 Scaling scenario of the gate oxide thickness.
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Table 1 Device parameters of bulk MOSFETs. The channel depletion
layer width is changed.

type X type Y type Z
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Fig2 Svs. L - of bulk MOSFETs shown in Table 1.
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Table 2 Device parameters of bulk MOSFETs below 0.1pm.

type A’ type D'
tox 30A -
X; 162A 24A
p 247A -
(Ng) Jl(1x1018 cm3)
Vas 1V 0.55V
0.1um 0.03um
Generation |Generation

#3 0.1 mEL T DFD SOl MOSFETD 7734 A/8F A —%
Table 3 Device parameters of FD SOI MOSFETs below 0.1pm.

type A type B type C type D
Hox 30A - - -
'sor 162A 98A 58A 24A
Thox 1000A - - -
Ng 11015 em™ e b -
Noub 11015 cm3 - - -
Vas 1V 0.84V 0.71v 0.55V
0.1um 0.07um 0.05um 0.03um
Generation | Generation | Generation | Generation
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Fig.5 Degradation of S by the short channel effect.
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Fig.6 Scaling scenario of FD SOI MOSFETs to the deep sub-
0.1pm regime.
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Table 4 Device parameters of FD SOI MOSFETs which adjust
Vth by the channel doping concentrations.

Leff 0.03um 0.05um 0.07um 0.10um 0.25um
Yen 0.2V - - - 0.32V
Na ||3.9x1078em3{1.7x1078[ 1.0x10"8[5.9x1017[2.4x 1017
fox 30A - - - 50A
tsor 24A 58A 98A 162A 440A
70
£ + .
< 60 N™ poly-Si gate
-§- 50 |F
g £
S 40F
= E .. s
3 30F statistical variation
g £
= 20 — — A
= L so|“10A
> 10
E ] , A
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L [um]
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Fig.7 Vth fluctuations of FD SOI MOSFETs with N* poly gate

shown in Table 4.
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Fig.8 The proposed device structure of a 0.05um FD SOI
MOSFET.
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