zero Leafcell Propagation Del ays

IN ouT Conditions | Ioad | Tplh | Tphl Th | Tl
ZERO | INIABTS 0.10 | YA 0.00 | NA | 0.62
0.50 | YA 0.62 | NA | 1.23
.00 | NA .08 | NA | 1.89
2.50 | A 2.31 | NA | 4.13
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DATABUS

20/2
ZERO >>—{

Zero




xfer_gate Ieafcell Ropagation I2]ays

N aT Gonditions | Toad | TIh | hl | Th | Tl
PHIAIN | DAABR2 0.10 | 0.84] 0.64| 2.27| L3
0.50 | 2.34| 1.91| 7.65| 3.90

100 | 4.29| 3.48 | 14.72 | 7.37

2.50 | 10.17 | 8.20 | 36.21 | 18.10
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SHIFT, SHIFTBAR

Y

where

#=1,2,4,8,0r16

up#msb
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NEXT #

SHIFTBAR 4@& IN 7dé
SHIFT g — d[
SHIFT SHlFTBAi[

e

——

LSBIN
NEXT 1, 2, ..., #1

up#lsb

ouT

where
#=1, 2,4, 8, 0or 16
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Ieafcell Propagation 2] ays
IN (bndi t1ons Toad (pF) | Tolh (ns) | Dhl (ns) | Th(ns) | Tl (ns)
IN SHFI=0, SH FIBARA 0.1 1.45 1.55 1.55 1.09
0.5 2.91 2.61 4. 49 3.29
1.0 4.71 3.84 8. 37 5.72
2.5 9.89 7.34 20. 59 11.80
PREV SHFIH, SH FIBARS 0.1 1.27 1.25 1.43 1.26
0.5 2. 68 2.34 4.51 3.19
1.0 4.47 3.51 8.43 5.57
2.5 9. 67 7. 06 20. 52 11.85
SHFT INA, PRV 0.1 1.51 1.33 1.61 1.25
0.5 2. 95 2.43 4.47 3.21
1.0 4.75 3. 62 8. 35 5. 62
2.5 9.92 7. 14 20. 59 11.83
SHFT IN9, PRAA 0.1 1.27 1.25 1.43 1.27
0.5 2. 69 2.34 4.51 3.21
1.0 4. 48 3.52 8.42 5. 59
2.5 9. 68 7.07 20. 52 11.85
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NEXT #

SHIFTBAR H

NEXT M

SHIFT 7d[

—Jr Q

M=#, #-1, #-2, ...,.2

SHIFT 4{[

-

ouT
SHIFTBAR
S

——

PREV P

P=#, #1,#2, ....1

PREV1

up #
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Ieafcell Propagation I2]ays

IN ar (ondi t1ons

3

Tl ()

ok SAMPLE TARLE FCRMAT#+* TN VI NV (NIL=L, CNILINV=D 1. 00
2.29
4. 06
9. 32
0.71
2.07
3.87

9.17

(NIL, CNIINV VI NV

NeEeehE e oy
GO gm oo o= R
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—0
CNTLINV OUTINV

10/2

—IL

CNTL

trist_inverter
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Ieafcell Propagation 2] ays

IN (bndi t1ons Toad (pF) Tlh (ns) | Tohl (ns) | Th(ns) | T (ns)

IN (NITH, CNILITNV=) 0.1 1.28 1.01 2.16 1. 37
0.5 2.84 1.90 6. 29 2. 95

1.0 5.23 3. 04 11.92 5. 36

2.5 12.33 6. 60 28. 34 13. 40

(NIT, CNIINV 0.1 0. 83 0. 46 2.15 1. 49
0.5 2.72 1.42 6. 32 3. 05

1.0 5.10 2. 59 11.94 5. 21

2.5 12.18 6. 04 28.29 13. 43
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11/2 13/2
—dL
CNTLINV
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SHIFT, SHIFTBAR

NEXT 1,2, ...#

Y

where

#=1,2,4,8,0r16

sxdown#msb
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e —— V)

signmag_msb
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scanregmx leafcell Popagation [2]ays

N aT Condi t1 ons Toad | TIh | il | Th | Tl
QLY aT P24 P21 NED 0.10 | 1.82| .90 | L21| 122
TONTNV PH 1= P 1TNGD 0.50 | 2.55 | 2.79 | 2.61| 2.59
NOCAP ATMSTER 100 | 3.44| 3.80 | 4.64| 4.43

2.50 | 6.13 | 6.86 | 10.90 | 10.25

MSTIR L07 | 110 | 149 | 1.28

PH1 ar PH 24 P21 NGO 0.10 | 0.87 | 112 | 12| 1.22
LOADH TONT NEO 0.50 | 1.64| 1.96| 2.68| 2.58

NOCAP ATMSTER 100 | 2.53| 2098 | 4.65| 4.39

2.50 | 5.23 | 6.02 | 10.90 | 10.25

P2/ ar PH 1= P 1TNGD 0.10 | 0.60 | 1.38 | L72| 1.20
PH2INV \(2) LOADH TONT NEO 0.50 | 1.30 | 2.28 | 2.93| 2.58
NOCAP ATMSTER 100 | 212 3.30 | 4.86| 4.43

2.50 | 4.73| 6.35 | 10.94 | 10.25

MSTIR 0.54 | -0.19 | 1.45 | 4.71

LOAY ar PH 24 P21 NGO 0.10 | 216 | 2.26 | 1.33| 1.38
TONTNV \(2) PH 1= P 1TNGD 0.50 | 293 ] 3.19| 272 | 2.7
\(2) CAP ATMSTFR= 1PF 100 | 3.82| 4.23| 47| 4.53

\(2) 2.50 | 6.50 | 7.28 | 10.91 | 10.30

MSTIR 135 | 137 ] L94| 1.68

PH1/ ar PH 24 P21 NGO 0.10 | 0.86 | 1.07| 12| 1.22
PH 1INV LOADH TONT NEO 0.50 | 1.64| 1.94| 2.69| 261
CAP ATMSTFR= 1PF 100 | 253 | 2097 | 4.66 | 4.42

2.50 | 5.23 | 6.02 | 10.90 | 10.26

P2/ ar PH 1= P 1TNGD 0.10 | 0.83 | 1.75 | 147| 1.36
PH2INV LOADH TONT NEO 0.50 | 1.59 | 2.67 | 2.96| 2.71
CAP ATMSTFR= 1PF 100 | 244 | 3.67| 4.82| 4.5

2.50 | 5.07 | 6.75 | 10.94 | 10.30

MSTIR 0.82 | 0.08| 1.92| 4.97

Note: Scan and Keep passgates are off in all sinul ations
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scanreg [eafcell R opagation I12]ays

N aT ondi ti ons Toad | Ih | il | Th | Tl
QLY aT P 1= P 1INWED 0.10 | .90 | .85 | 130 ]| L24
TONTNV PH 24 P21 NGO 0.50 | 2.81 | 2.73| 3.20| 2.56
NOCAP ATMSTER 100 | 3.93| 3.74| 580 | 4.42

2.50 | 7.35| 6.79 | 13.74 | 10.24

MSTIR 105 | 110 | 1L46| 1.27

PH1/ ar PH 24 P21 NGO 0.10 | 0.96 | 1.02| 1L42| 1.19
PH 1INV LOADH TONT NEO 0.50 | 1.88| 1.89 | 3.25| 2.58
NOCAP ATMSTER 100 | 3.01| 2291 | 580 | 4.38

2.50 | 6.43 | 5.96 | 13.75 | 10.24

P2/ ar PH 1= P 1TNGD 0.10 | 0.75 | 1.34| L62| 1.24
PH2INV LOADH TONT NEO 0.50 | 1.62| 2.23| 3.48| 2.55
NOCAP ATMSTER 100 | 268 3.25| 5.91 | 4.41

2.50 | 6.00 | 6.30 | 13.76 | 10.25

MSTIR 0.54 | -0.14| 1.41| 4.76

LOAY ar PH 24 P21 NGO 0.10 | 2.26 | 2.19 | 1L42| 1.37
TONTNV PH 1= P 1TNGD 0.50 | 3.20 | 3.13 | 3.30| 2.70
CAP ATMSTFR= 1PF 100 | 432 417 | 5.8 | 4.51

2.50 | 7.73| 7.21 | 13.76 | 10.28

MSTIR L34 ] 137 | Lo1| 167

PH1/ ar PH 24 P21 NGO 0.10 | 0.94| 0.98 | 1.43| 1.18
PH 1INV LOADH TONT NEO 0.50 | 1.88 | 1.88| 3.26| 2.60
CAP ATMSTFR= 1PF 100 | 3.00| 291 | 58 | 4.41

2.50 | 6.43 | 5.96 | 13.75 | 10.26

P2/ ar PH 1= P 1TNGD 0.10 | .03 | .68 | 169| 1.35
PH2INV LOADH TONT NEO 0.50 | 1.92| 2.61| 3.41| 2.68
CAP ATMSTFR= 1PF 100 | 299 | 3.64| 5.94| 4.51

2.50 | 6.34| 6.69 | 13.77 | 10.29

MSTIR 0.81 | 0.11| 1.89 | 5.01

Not e: Scanand Fkeep passgates are offinall sinul ations
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>

PHILINV

KEEPINV
812 1602 1072 [7/2
LOAD
PHI2
6/2
KEEP

[17/2

rd

ouT
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scanmsl atchnx Teaf cell Propagation Il ays

IN Condi £ ons Ioad | Tplh | Tphl | Th | Tl
SHFT/ SCANMN (L) 0.10 | L.44| 1.35|0.75 | 0.71
SHFII NV SCANN (HEL) 0.50 | 1.96| 1.88 | 1.77 | 1.43

LO TONTNE 1N 100 | 2.56 | 2.43 | 3.13 | 2.36
PH 1= PH1INGD 2.50 | 4.36 | 3.98|7.34|5.2
PH1/ SCANMNA (I-H) 0.10 | 0.76 | 0.84 | 0.76 | 0.75
PH 1INV SCANN (HEL) 0.50 | 1.28 | 1.36 | 1.77 | 1.46
LO TONTNE 1N 100 | 1.88| 191|313 |237
SHFE SHFIT NE9 2.50 | 3.67 | 3.46 | 7.34 | 5.25




74

LOADINV

10/2

SCANOUT

A
L

SHIFTINV

é 812
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42
SHIFT
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712
LOAD

A
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scanmsl atch Teafcell Ropagation [l ays

N aT Condi t1 ons Toad | lh |l | Th | Tl
SHFT) aT | TONINVE TON0 1N 0.10 | L42| 1.390.72]0.73
SHFI NV SCANM (I 1) 0.50 | 1.90| 1.91 | 1.63 | .45

SCANNO (HT) 100 | 2044 | 2.47 | 2.82 | 2.38
PH 1=0 PH1TNA 2.50 | 4.03| 4.02|6.56 | 5.26
PH1/ AT | TONING L0 TN 0.10 | 0.76 | 0.90 | 0.74 | 0.77
PH 1INV SCANM (I 1) 0.50 | 1.22| 1.41 | 1.63 | 1.47
SCANNO (HT) 100 | L76| 1.96| 282|239
SHFT SHFII NG9 2.50 | 3.35| 3.51|6.56 | 5.26
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LOADINV

10/2
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712
LOAD

SCANIN
SHIFTINV
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saturator_mib Teafcell Ropagation I2]ays

N aT Condi t1 ons Toad | Th | Tl | Th | T
N AW (NILI=, (NI12-9 0.10 | 500 | 4.98| 4.54 | 411
0.50 | 16.60 | 16.18 | 12.25 | 10.52

1.00 | 30.71 | 30.42 | 21.80 | 18.17

2.50 | 71.07 | 73.22 | 53.08 | 42.58

CNILOUTL (NILI=L, (NIT2-9 0.10 | 151] 0.92| 2.87 | L57

0.50 | 4.66 | 2.57 | 10.14 | 5.20

100 | 855 | 4.68|19.07 | 9.00

2.50 | 20.19 | 10.90 | 45.92 | 20.68

(NILOUR (NILI=L, (NIT2-9 0.10 | 3.63| 3.06| 577 | 3.49

0.50 | 11.93 | 10.20 | 20.09 | 10.85

100 | 22.26 | 18.71 | 37.51 | 18.68

2.50 | 53.09 | 41.94 | 90.00 | 43.75

(NILL | QW 1N, (NIT2-9 0.10 | 3.08| 4.12| 3.51| 3.4
0.50 | 10.20 | 12.91 | 11.72 | 10.47

100 | 18.90 | 24.34 | 21.48 | 18.16

2.50 | 45.18 | 58.48 | 51.27 | 43.00

(NILOUR 1N, (NIT2-9 0.10 | 2.80 | 1.36| 6.53 | 2.57

0.50 | 8.82| 3.95|19.85 | 827

100 | 16.19 | 7.20 | 37.16 | 14.50

2.50 | 38.37 | 16.96 | 88.86 | 34.56

(NI2 | QW N9, CNILI=9 0.10 | 2.46 | 4.24| 2.66 | 3.42
0.50 | 8.35| 13.06 | 10.68 | 10.45

100 | 15.12 | 24.49 | 19.83 | 18.18

2.50 | 35.90 | 58.69 | 48.13 | 42.85

(NILOUR N9, CNILI=9 0.10 | 2.99 | 1.06| 6.54| 194

0.50 | 8.96| 2.71|19.83 | 5.52

100 | 16.34 | 4.82 | 37.17 | 9.28

2.50 | 38.55 | 11.02 | 88.85 | 20.90
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CNTLOUT1 (X) 42 CNTLOUT2
CNTL2
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saturator Leafcell Propagation Il ays

N aT Condi t1 ons Toad | b | Tl | Th | T

IN (NILL | QU | (NILI=H, (NIT2-0 0.10 | 2.76 | L.30| 576 | 230
0.50 | 8.71| 3.89|19.45 | 8.08

100 | 16.07 | 7.14 | 36.70 | 14.29

2.50 | 38.26 | 16.90 | 88.36 | 34.42

(NTI2 QTN | IN#, CNILI=0 0.10 | 2.14| 1.03| 451 | L78
0.50 | 6.70 | 2.68 | 14.70 | 5.39

100 | 12.27 | 4.79 | 27.37 | 9.17

2.50 | 28.96 | 11.00 | 66.15 | 20.80
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Ieafcell Propagation I2]ays

IN Conditions | Toad (ph) Tlh (ns) | Tohl (ns) | Th(ns) | T (ns)

aN GNW 0.1 VA 0.30 NA 1.33
0.5 NA 0. 83 NA 1.91

1.0 NA 1.35 NA 2.98

2.5 NA 2.91 NA 6. 98
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Ieafcell Propagation I2]ays

IN Conditions | Toad (ph) Tlh (ns) | Tohl (ns) | Th(ns) | T (ns)
(N (AN NV 0.1 0. 46 1.58
0.5 1.03 3.16
1.0 1.64 5.33
2.5 3.48 12.03
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mux2tol Teaf cell Propagation [l ays

IN ar Condi tions Ioad | Iplh | Tl | Th | Tl
IN, SHI | QT IN=0, SHLI=, SH2-9 0.10 | 2.25| 186 | 209 L65
0.50 | 6.36| 524 | 6.83| 558
L00 | 11.23 | 9.47 | 11.84 | 8.55
2.50 | 25.75 | 21.92 | 25.71 | 18.62

VI NV IN=0, SH.1=, SH2-0 10 1. 30 .35 257 | 2.35
50 3.05 3.06 | 6.78 | 6.09
00 5.23 5.24 | 11.55 | 10.09

50 | 11.72 | 11.54 | 26.49 | 23.52

Mo e

10 1. 96 1. 56 1. 58 1.19
50 6.03 | 4.63| 6.76 | 4.95
00 | 10.83 8.39 | 11.65 8.42
50 | 25.38 | 19.71 | 25.59 | 17.68

IN, SH2 | AT INI=0, SH1=0, SH2=

M=o e

VI NV INI=0, SH.1-0, SH2= 10 1.01 1.10 | 2.14 | 2.04
50 2.49 2.78 | 5.25 | b.78
00 4.39 | 4.9 | 9.61 9.81

50 9.82 | 11.26 | 22.75 | 23.08

M=o e
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1002 1072
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isozero [eafcell Ropagation I2]ays

N QT | Gnditioss | Ioad | Iplh | Tpul | Mh | T
7ERY QT | IN® (FL) | 0.10 | 0.91| 0.81 | 22| 134
ZFRINV ING (LH) | 0.50 | 237 | 245 | 7.71| 4.26

100 | 430 | 4511480 | 824
2.50 | 10.14 | 10.73 | 36.62 | 20.24
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4/2

T —
ZEROINV

isozero

ouT




59

isolnvzero leafcell Ropagation ¥l ays

N aT Condi t1 ons Toad | Tlh | Tl | Th | T
N aT (NTI2-0 (NILI=L 0.10 | 2.36 | 2.38] 0.85| L10
0.50 | 4.34| 6.02| 2.68| 3.8

100 | 6.69|10.59 | 514 | 7.37

2.50 | 13.50 | 24.28 | 12.28 | 17.74

QW 0.10 | 174 | 1.94| 2.39| 131

0.50 | 3.73| 2093 7.07| 2.74

100 | 6.25| 4.02]12.99 | 4.66

2.50 | 13.78 | 7.08 | 30.79 | 10.39

(NI2 | aT (NI TN 0.10 | 107 | 187 | 0.79| 110
Bth ATand 0.50 | 2.91| 548 | 2.64| 3.8

QU W 1 oaded 100 | 518 |10.02 | 511 | 7.37

2.50 | 11.98 | 23.70 | 12.28 | 17.74

QW 0.10 | 1.22] 0.67| 2.44| 118

0.50 | 3.19| L51| 7.06| 2.52

100 | 569 | 2.51|12.98 | 4.46

2.50 | 13.20 | 5.56 | 30.80 | 10.28
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invpass leafcell Propagation I2lays

IN | Q0T | Gonditions | Toad | Tlh | hl | Th | Tl
N ar | viA4 0.10 | L33 0.66 | 2.83| 1.46
0.50 | 3.53| 1.60| 815 | 3.39

100 | 6.30| 2.77 | 14.44 | 5.97

2.50 | 14.50 | 6.23 | 33.72 | 13.00

NIL | QT | 1IN 0.10 | 1.37| 0.69 | 2.57| 1.48
0.50 | 3.55| 1.65| 7.86| 3.41

1L00 | 6.32| 282 | 14.13 | 572

2.50 | 14.52 | 6.28 | 33.41 | 13.00

57



11/2

112

1172

1172

LO [
11/2‘ [

10/2

6/2
)
’7 1172
CNTL q

0

invpass

> ouT




55

Ieafcell Propagation 2] ays

IN ar CGonditions | Toad (ph) Tlh (ns) | Tohl (ns) | Th(ns) | Tl (ns)
IN | VWV 0.1 0.81 0.81 1. 60 1.45
0.5 2. 36 2.49 4. 87 4. 60
1.0 4. 38 4. 40 9. 00 8. 27
2.5 10. 24 10.79 23.35 20. 61
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inv2tolmxzero Leafcell Bropagation 2] ays

N aT Condi t1 ons Toad | Plh | Tl | Th | Tl

IN, SHLL | QUIN | 10, SELI=, SH2=0, ZFRO9 10 | 331 L4l| 724 274
50 | 10.69 | 4.03 | 23.72 | 7.91
00 | 19.73 | 7.29 | 45.02 | 14.63
50 | 46.89 | 17.07 | 109.00 | 34.66

Mo e

IN, SH2 | QIINV | INI=f, SHLI=0, SH2=, ZFRO9 10 | 3.02] 1.20] 69| 220
50 | 10.27 | 3.78 | 23.45 | 7.84
00 | 19.39 | 7.03 | 44.85 | 14.02

50 | 46.69 | 16.78 | 109.00 | 34.25

Mo e

10 2.55 | 0.96 5.05 1.61
50 8.45 | 2.62 18.84 | 4.69
00 | 15.70 4.73 35.81 9.09
50 | 37.49 | 10.94 86.72 | 20.74

7RO QNN | INi=9, INe=6, SHLI=0, SH2-0

M=o e
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inv2tolmxone Ieafcell Propagation I¥lays

N aT Condi t1 ons Toad | lh | Thl | Th | Tl

IN, SHI | OUIN IN=9, SHLI=, SH2-9, QN 10 | 204 L.56| 4.23| 3.06
50 | 5.76 | 4.43 | 12.30 | 9.18
00 | 10.39 | 7.99 | 23.11 | 16.59
50 | 24.20 | 18.53 | 55.39 | 39.24

Mo e

1N, SH2 | QAN | INI=9, SHLI=0, SH2=1, Q¥ 10 | 2204 1.34] 4.36| 2.61
50 | 6.27| 4.14 | 13.86 | 8.83
00 | 11.57 | 7.72 | 25.97 | 16.26

50 | 27.33 | 18.29 | 62.62 | 38.91

Mo e

10 1.54 1.47 ] 3.29 3.05
50 4.70 | 4.31 | 10.56 9.18
00 8.59 7.86 | 19.33 | 16.57
50 | 20.20 | 18.42 | 46.23 | 39.23

QE QNN | IN=, INe=6, SHLI=, SH2-0

M=o e
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inconmx_other Teafcell Ropagation I2]ays

N Condi t1 ons Toad | TIh | hl | Th | Tl
CNILL/ TN CNITA=D 0.10 | L52| L32] L2 | 0.89
(NTL2 (NII3=1 0.50 | 2.92| 2.36 | 4.36 | 2.57

100 | 4.67| 3.50| 839| 4.76

2.50 | 9.89 | 7.02 | 20.57 | 11.50

(NIL3 (NILI=1 CNIT2-9 0.10 | 1.55| 1.35| 1.25| 0.89
(NTL4=0 TN9 0.50 | 2.95| 2.38 | 4.37| 2.56

100 | 469| 3.52| 839| 4.7

2.50 | 9.91| 7.04 | 20.56 | 11.49

IN (NIL1=0 (NIT2=1 0.10 | 1.23| 108 | L17| 0.81
(NTL3=0 (NIT4=0 0.50 | 2.63| 2.06 | 4.32| 2.48

100 | 4.37| 3.19| 837 | 4.70

2.50 | 9.60 | 6.70 | 20.55 | 11.48
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inconmx_l sb Ieafcel 1 Propagation 2] ays

N Condi t1 ons Toad | TIh | il | Th | Tl
CNILL/ (NTI3-0 (NITA=L 0.10 | L52| L32] L2 | 0.89
(NTL2 N9 0.50 | 2.92| 2.36 | 4.36 | 2.57

100 | 4.67| 3.50| 839| 4.76

2.50 | 9.89 | 7.02 | 20.57 | 11.50

(NILA (NILI=1 CNIT2-9 0.10 | 1.55| 1.35| 1.25| 0.89
(NTL3=0 TN 0.50 | 2.95| 2.38 | 4.37| 2.56

100 | 469| 3.52| 839| 4.7

2.50 | 9.91| 7.04 | 20.56 | 11.49

IN (NIL1=0 (NIT2=1 0.10 | 1.23| 108 | L17| 0.81
(NTL3=0 (NIT4=0 0.50 | 2.63| 2.06 | 4.32| 2.48

100 | 4.37| 3.19| 837 | 4.70

2.50 | 9.60 | 6.70 | 20.55 | 11.48
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Leafcell Circuit Diagrams

Thi s docurentation contains the transistor-level circuit diagrams for the leafcells usedinthe
bl ocks described in the previous sections, as well as simulation results for cell perfornance
under various | oadi ng condi tions.

In general, the loads chosen vere 0.1, 0.5, 1.0, and 2.5 pF, placed at the outputs of the
leafcells. Supply vol tages vere set a 5V inputs vere pul sed betweenlowto hi gh val ues wi th
2nsec rise/fall tines. Incases where the leafcells are to be cascaded in nul tiple stages (eg.
the adder ), output | oading vas also sinul ated with the input gate capacitance of the "next”
stage.

For the tables, all "Ioad” val ues are in pF, all tine val ues are innsec. The interpretation
of the del ay val ues is as follows:

e Thlh: tine from50% at the input (2.5V) to 50%of rise at the output (2.5V)
e Thhl: tine fromb0%at the input (2.5V) to 50%of fall at the output (2.5V)
e Th: tine froml0%to 90%rise at the output (.5Vto 4.5V

e Tl : tine froml0%to 90%fall at the output (4.5Vto .5V)

Al simul ations vere done with the SHM(Ecircuit simul ator. The foll owing spice nadel
vas used:

*
* Typical model

*

.option reltol=.01 abstol=1.0e-8 pivtol=1e-18 vntol=1imv chgtol=1e-11

+ gmin=1e-8 limtim=500 cptime=900 limpts=1000

+ tnom=65 nomod lvltim=1

.width out=80

* remove LDEL and WDEL from models

* and add their values to the L and W of all devices.

*

.model n nmos level=2 vto=0.7 tox=490e-10 nsub=4.5e15 xj=0.35e-6 1d=0.31e-6

+ 10=690 ucrit=0.82e5 uexp=0.16 vmax=5.0e4 neff=4.4 delta=3.6 rsh=22

+ cgso=2.20e-10 cgdo=2.2e-10 cj=90e-6 cjsw=675e-12 mj=0.45 mjsw=0.35 pb=0.60
*+ ldel=-0.1e-6

*+ wdel=-0.90e-6

*

.model p pmos level=2 vto=-0.7 tox=490e-10 nsub=4.3e15 xj=0.10e-6 1d=0.4e-6

+ 10=255 ucrit=0.71eb5 uexp=0.28 vmax=3.2e4 neff=2.7 delta=0.95 rsh=86

+ cgso=2.8e-10 cgdo=2.8e-10 cj=195e-6 cjsw=385e-12 mj=0.51 mjsw=0.36 pb=0.70
*+ ldel=-0.1e-6

*+ wdel=-0.90e-6

*

.end
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