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STRI

NMOS-Roadmap

Source Definition Unit 2005 | 2006 | 2007 | 2008 | 2009 | 2010
PIDS Vdd Power Supply Voltage V 0.9 0.9 0.8 0.8 0.8 0.7
EOTelec: Electrical
PIDS tox_gate_iny |Zduivalent Oxide 20.5 19.5 18.4 14.3 13.2 12.2
Thickness in inversion
Extended planar bulk
*1 o tox_gate inv 0.0 0.0 0.0 0.0 0.0 0.0
Lg: Physical gate length for
PIDS Lg op nm 45 37 32 28 25 22
Lithography Gate CD control (3 sigma) nm 3.3 2.9 2.6 2.3 2.1 1.9
*1 o Lg nm 0.8 0.7 0.6 05 0.5 0.4
PIDS Vth Saturation Threshold mV 288 303 285 274 275 226
*1 A Lg o Vth Lg  Pelgrum | mV pum | 2.12 2.12 2.12 2.12 2.12 2.12
"1 A NA o Vth NA__ Pelgrum | mV pum | 2.12 2.12 2.12 2.12 212 212
PIDS vsat \E/‘;fl’f)‘:i't‘;e Saturation Carrier | /o 1.00E+07|1.00E+07|1.00E+07|1.00E+07|1.00E+07|1.00E+07
PIDS Mobility Enhancement 1.12 1.11 1.11 1.12 1.12 1.11
Factor for Idsat
PIDS Ideal NMOS Mobility cm*2/V-sec| 285 272 285 235 219 282
"2 ueff Effective NMOS Mobility | cm”2/V-sec| 3.2E+02 | 3.0E+02 | 3.2E+02 | 2.6E+02 | 2.5E+02 | 3.1E+02
PIDS Rsd Effective Parasitic series Q-um 180 180 180 180 180 180
source/drain resistance
£ 0 electric constant Fim  |8.85E-12|8.85E-12|8.85E-12| 8.85E-12| 8.85E-12| 8.85E-12
(permittivity of free space)
SiO2 3.9 3.9 3.9 3.9 3.9 3.9
*3 €ciog Fim |3.45E-11|3.45E-11|3.45E-11] 3.45E-11] 3.45E-11] 3.45E-11
Cg,total: Ideal NMOS
PIDS Cgate_unit |Device Gate Capacitance Flum | 1.06E-15| 9.39E-16| 8.54E-16| 9.02E-16| 8.46E-16| 8.04E-16
for calculating of CV/I
Interconnect Intermediate: Wiring pitch 200 167 140 118 104 90
*4 Wg gate width nm 500 417.5 350 295 260 225
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Lg
o Lg o Lg Lithography Roadmap Gate CD control 3 sigma
50
Vth Lg o Vth Lg Sigma
A Lg o Vth Lg A Lg Pelgrom
A Lg 2005 212[mV pm] 2010
Vth NA o Vth NA Sigma
A NA o Vth NA A NA Pelgrom
A NA 2005 2.12[mV pm] 2010
*o off Effective NMOS Mobility
H Mobility Enhancement Factor for Idsat > Ideal NMOS Mobility
3 | =502 electric constant (permittivity of free space) > SiO2
4 | Wg gate width Intermediate wiring pitch 2.5
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5. fan-out= SR

" fan-out=4
B Wire 01 2 34 5
Tdelay = Tgate +Twire 0 +Twire—1

Gate O 693 RGate

(Cwire 0 + Cwire -1 + (Cwire—z + wae 3 + wae 4) Cgate—l + (C gate —2 + Cgate—S + Cgate—4 ))
Tuwieo = 0.693 % R

wire — O

1
(Ecwireo + Cwire—l + (Cwire—Z + Cwire—3 + Cwire—4 )+ Cgate—l + (C gate -2 + Cgate—S + Cgate—4 )j

Ty = 0.693 %R, , (%Cwireﬁcgmlj C oo
§ Ryate Ryire-0 &Cuire-o Ruire. &Cire-1 \\‘
AL MR 8C B Cgate—‘l
AApWire-2 X wire-2 - Coes
. ERWire-3 &Cyire-3 - Cos
A/ :Rwire-4 &Cyires - Cos
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