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\STRI
nMOS (@2003)

# Fundamental parameter of nMOS(um) ( loff
Lg =0.045 # Gate length T PPN A
Lsw =0.0495 # Side wall length MOS PARAMETERS(@Vd=1.2)
Lcon=0.1 # Contact Iength KKK KKK KKK KKK KK KKK KK KKK KKK KK KKK KKKKKKIKKKIKIIIKTKIIR
Tgat =0.1 # Gate thickness  Vth (max.gm)=0.15 V
Tox =0.0013 # Oxide thickness e Idr (max.gm) =0.00109 A
Tsub =05  # Substrate thickness « Vth (current) =0.131 Vv
# Impurity concentrations(/cm?3) o |dr =0.00106 A
Cply = 2.00e20 # Poly-Si conc. e S-fact. =82.4 mV/dec
Cchn =6.52e18 # Channel conc. e |off = 3.01e-08 A
Cext = 1.45e21 # Ext. conc. e Jon = 0.00116 A
Ccon = 1.50e21 # Ext. conc. KRRk KRRk KRRk
#Junction depth(um) /\ I

Xj_ex =0.0248 # Source/Drain ext. .
Al _ex =0.0050 # Lateral abr. of ext.

Xj_cn =0.0495 # S/D cont.
Al cn=0.01 # Lateral abr. of cont. ITRS
Lo _ex =0.003 # overlap of ext.
Lo _cn =0.003 # overlap of cont.
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M&S(Lithography Modeling(OPQC)) Table

PIDS FEP .
Symbol | Fact Low Center High Eroor
A |Cply 1.00E+20 | 2.00E+20 FEP
B g || 00435 [ 0045 | 0.0465 |20.0015
C ftsw || 00472 | 00495 [ 00518 |=0.0023
D JLoex | 00007 [ 0003 | 00053 |20.0023
E Jlocn \| 00007 | 0003 [ 00053 |=+0.0023
F  IXjex | 00203 | 00248 | 0.0293 |20.0045
G IXjen | 0045 | 00495 | 0054 [=20.0045
H |Tox 10001248 | 0.0013 | 0.001352 |=4%

F
}

M&S(Back-end process/Equipment/Topography) Tab

e
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poly-Si
2003 2004 2005 2006 2007
DRAM Half-Pitch (um) 100 90 80 /0 05
MPU/ASIC Half Pitch (nm) 107 90 80 /0 05
MPU Printed gate Length (nm) 65 53 45 40 35
MPU Physical Gate Length (nm) 45 37 32 28 2
Possible Device Structure | ITRS | Sm. | ITRS | Sm. | ITRS | Sm. | MRS | Sm | ITRS | Sim.
Mobility Enhancement Factor | | 13 | 13 | 14 | 2 |
Vith@sat(V) 021] 0.5 02 015 02 0186 021 018 0.8 0263
lon (uA/um) 080]  1158]  1110[ 1256  1090[ 12921  1170]  1390]  1510] 1261
loff(uA/um) 003] 003 005 00498 005 00503 005 00505 007} 0.0702
S-factor(mv/dec) 8243 8759 9753 96.07 1334
Parameter's Up/Low-Limits |  Min| max| min | max |min | max |[min |max |[min |max
Cpoly(1/cm3) 14E+20] 31E+20] 14E+20] 30E+20] 15E+20] 28E+20] L7E+20] 24E+20[ 18E+20| 2.3E+20
ALg(nm) 06 059  -039 042 026 022 015  017] -0042] 0043
ALo ex(nm) 028 0200 -017} 017 -0131 0131 -007] 006 -0018 0018
AX] ex(nm) -18 2 -13 14 -12 131 -07 0.7  -06 0.7
Atox(h) -4 4 -4 4 -4 4 -3 3 - 3
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(Interval Analysis)

[a:b]+][c:d]= atc:b+d 0.0
[a:b]-[c:d]= a-d:b-c |
[a:b]*[c:d]= x:y
Xx=min(a*c,a*d,b*c,b*d)
y=max(a*c,a*d,b*c,b*d) A
[a:b]/ c:d =[a:b]*[1/d:1/c

[a:b]== iIf [a:b] 0.0
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Closed-Form
MOSFET “Master”

AL=0.8X; L=L, AL Nen=Ng+2N

min(L,L)/L

2 =(KT/q)In(N/n;)> Loi=(Ry+2AR)sin©

P =(KT/Q)IN(N N /N +2AR,c0s© AL/2
\

Vino=Veet2@+V (2€50Ng(2@r  Vg))/Cy,
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STRI

“Master” T

To(NM)=[22 25] X,(nm)=[200 220] Ng(/cm3)=[5 6]><1016
Co(/cm?) =[5 6]><10%* R (nm) =[240 250] dR (nm)=[55 60]
dR,(nm)=[50 60], ©(deg)=[35 40]

AL(nm)=[160:176] C,,=[1.38216:1.57064] > 1014
N, =[6.75676:8.57143] < 10°
Viee=[-0.214609:-0.209891]  ¢p-=[0.389506:0.394224]

V(2= 0Ng(2p-  V;e))=[0.381878:0.420853]
Vg+2(P=[0.564404:0.578557]

T Master
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1585 IEEE TEAMSACTIONS O COMPUTER-AIDED DESIGH, WOL. 11, N, 11, NOVEMEER 1592

Interval Methods for Modeling Uncertainty in RC
Timing Analysis

Cheryl L. Harkness, Member, IEEE, and Daniel P. Lonresti. Membor FEEE
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— T

4.3*[2.6:2.7]=[11.18:11.88],
[11.18:11.88]/[2.6:2.7]1=[4.14074:4.56923]=4 .3

. a*(b+c)==a*b+a*c

T Rational Interval Analysis
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T K.Benjamin K.Fang,Phys.Computing1991Conf.,San Jose, June, 1991
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STRI
K.Fang

jf(x)(s(x a)dx = f(a)} j (f (x)- f(a))5(x—a)dx=0
[s(x—a)dx=1

Z[f(x)—f(a)b(x ~a)~0
= f(a)Zﬁ(x —a)~ Zf(x)&(x —a)
Zf(x )S(x —a)

f(a) ==
Z5(xi —a)
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