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Gnucap 2005.03.20 RCS 25.15

The Gnu Circuit Analysis Package

Never trust any version less than 1.0
Copyright 1882-2002, Albert Davis

Gnucap comes with ABSOLUTELY NO WARRANTY
This is free software, and you are welcome
to redistribute it under certain conditions
according to the GNU General Public License.
See the file "COPYING" for details.

gnucap> bey \d
< Moannt "

st
Q né
en¥y
>ml 3 2 0 0 nn l=lu w=50u
>rl 4 2 9meg
>r2 2 0 lmeg
>rd 4 3 1k
>cin 1 2 1lu
>cout 3 5 lu
>vdd 4 0 de 10
>vin 1 0 generator

>.model nn nmos level=l vt:i.ljgie’j__"_‘_/ t

.model nn nmos levelwml vt-O kpm=2e~-4
[ Y-S Rl
& Try &0

* ? what'’s this?
>.model nn nmos level=ml vth=0 kp=2e-4

E 6 \\/e \A'V
Lovk

€ how&-

ﬁorﬁg*, w

«model nn nmos levelmwl vth=0 kpm2e-4
~ ? what’s this?
>.model nn nmos levelml vtom=( kp=2e-4

” N v (hodes)

gnucap> pr op v nodes ' P(\k“’ *O 1 Woge <t alt hod‘$/

i Vo g,
gnucap> op ® ‘Q’Y Q«P C”\“‘“Nﬂ‘
# v(l) v{2) v(4) v(5)

300.15 0. 1. 10. Q.
gnucap> pr op + id(ml)

— P R WYong . WVOVlj.
gnucap> op edd tho \j,
# v(l) v(2) v(3) v(4) v(5) id (M1}
300.15 0. 1. 9.5 1c0. 0. 500.u
gnucap> 1
ML (320 0) nn 1= 1l.u we 50.u
Rl (42) 9.Meg
R2 (2 0 ) 1.Meg
Rd ( 4 3 ) 1.K
Cin (1 2) 1l.u
Cout ( 3 5) 1l,u
vdd ( 4 0 ) DC 10,
Vin ( 1 0 ) GENERATOR
.model nn nmos (level=l tnom= 27, fc= 0.5 pb= 0.8 ci= 0. mj= 0.5 cjsw=
mijsw= 0.5 dis= 10.f rsh= 0. cgso= 0. cgdo= 0. cgbo= 0. wvto= 0. gamma= Q.
i= 0.6 1ld= 0. uo= 600, tpg=l kp= 20.u)
*+(* cox= 0.)
.model nn nmos (level=l tnom= 27. fc= 0.5 pb= 0.8 cj= 0. mj= 0.5 cjswm=
mjsws 0.5 ise= 10.f rsh= 0. cgso= 0. cgdo= 0. cgbo= 0. vto= 0. gamma= Q.
i= 0.6 1ld= 0., wuo= 600, tpg=l kp= 20.u)

*+(* cox= 0.) ka\,e ’7) Co'. es O‘; "k&

model .

olh---- T

\
T b Re ettt

0.

ph

0.

ph

.mocdel

misw= 0.5 4is= 10.f

i= 0.6

*+(* cox= 0.)

gnucap>

cj= 0. mj= 0.5
vto= 0. gamma= 0.

(level=l tnom= 27, fec= 0.5 pb= 0.8 cjsw= 0,
rsh= 0, cgso= 0. c¢gdo= 0. cgbo= O. ph

uo= 600. tpg=l kp= 200.u) I’f *Uak 7")\2 g»rs't. .
(T4 net ¢ Lw}

nn  nmos

ld= 0.

det o &= . lele themalf

gnucap> del nn )
gnucap> lis» ['f IS [ #@b‘*l‘\f‘
Ml (3200) an l=1,u w= 50.u

Rl ( 42 ) 9.Meg

R2 (20 ) 1l.Meg

Rd (43 ) 1.K

Cin (1 2) 1l.u

Cout ( 3 5) 1l.u Fo) .-

vad ( 4 0 ) DC 10. k

vin ( 1 0 ) GENERATOR

gnucap> b

>.model

>

nn nmos level=l vto=0 kp=2e-4 & E\'\k‘( H’ 0‘9 Qi

gnucap> op
# v(l) v(2) v(3) v{4) v(5) id(M1)
300.15 0. 1. 5 10. 0. 0.005
gnucap> ac 1k K
#Freq This /s whet T ex,oeokd.
1.K
gnucap> pr ac v nodes
gnucap> ac
#Freq v{l) v(2) v(3) v(4) v(5)
1.K 1. 1. 10. 99.999n 10.
gnucap> del rd T
gnucap> b &“d!rb\ "‘S as e)lPPC'kJ\
>Rd ( 4 3 ) 1l.K
a i) O'L 1 he
se€ same¥es
vdd ( 4 0 ) DC 10. ;{ pa
Vin ( 1 0 ) GENERATOR [E— - -
.model nn nmos (level=l tnom= 27, fc= 0.5 pb= 0.8 cj= 0. mj= 0.5 cjsw= 0. (
mijsw= 0.5 dis= 10.f rsh= 0. cgso= 0. cgdo= 0. cgbo= 0. vto= 0. gamma= 0. ph
iw 0.6 ld= 0. wuc= 600. tpg=1 kp= 200.u)
*+(* cox= 0.)
Rd ( 4 3) 1.K
gnucap> op §am€ 45
# v(1) v(2) v(3) v(4) v(5) id(M1) a bove —
300.15 0. 1. 5. 10. 0. 0.005 . .
gnucap> ac I J'A lf
agafr -
#Freq v(l) v(2) v{3) v(4) v(5) ,
1.X 1. 1. 10. 99.999n  10. Dow + enow
WLY :
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gnucap> ls
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~ ? bad command
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1) gm(M1)
300.15 0.
0.010476
gnucap> !date

T wented fosee i+ —

1. 4.7619 10. 0. 0.0052381 50.u

gnucap> L 5% ye O,
. {led off $he & Thu Apr 7 23:47:25 EDT 2005 , .
ML (3200) nn 1= l.u w= 50,u (4 S(w gnucap> del Rd R ve +”~£ JYMk resistor
Rl (42) 9.Meg €M
R2 ( 2 0 ) 1.Meg gnucap> buf\d r{' ’ s o’
Cin (12) 1. G Cwuyre oMriik.,
Cout (35 ) 1.u >1d 4 3 dc .00s &— replace | with
vdd ( 4 0 ) DC 10.
Vin ( 1 0 ) GENERATOR >
-model nn nmos (levelsl tnom= 27. fc= 0.5 pb= 0.8 cj= 0. mj= 0.5 cjisw= O.
misw= 0.5 is= 10.f rsh= 0. cgso= 0. cgdo= 0. cgbo= 0. vto= 0. gamma= 0. ph  gnucap> op
i= 0.6 ld= 0. wuow 600. tpg=l kp= 200.u)
*+(* cox= 0.) # v(l) v(2) v(3) v(4) v(5) id(M1) gds (M
Rd ( 4 3 ) 1.K 1) gm(M1)
gnucap> del nn é—- ‘ 300.15 0. 1. 0.90529 10. Q. 0.005 0.001
delele dve mode 0052 0.0091349
gnucap> b gnucap> b r?,) {
& o low.

>.model nn nmes levelwl vto=0 kp=2e-4 lambda=.01 Qh‘}e\’ G hew ine >Id 4 3 dc .0053 e —n)
> — Witk %' replacing [Id] MO«k e Current a '14}+‘e 1’\19 1\8)’,

>
gnucap> 1 ( L0045 239V would be 67”&0"’),

gnucap> op
MI (3200) nn l= l.,u w= 50.u
Rl ( 42 ) 9.Meg # v(l) v(2) v(3) v(4) v(5) id(M1) gds (M
R2 (20) 1.Meg 1o e 6.0002 0 0 0.0053 50
Cin (1 2) 1l.u 300.15 0. 1. . 10. . . “u
Cout (35 ) 1. 0.0106 —"‘,’;’
vad ( 4 0 ) DC 10. gnucap> op belter.
Vin ( 1 0 ) GENERATOR
Rd ( 4 3) 1.K # v(l) v(2) vi(3) v(4) v(5) id(M1) gds (M
-model nn nmos (level=l tnom= 27. fc= 0.5 pbw 0.8 cj= 0. mj= 0.5 cjsw= 0. 1) gm (M1)
mjsw= 0.5 dise 10.f rshe 0. cgso= 0. cgdo= 0. cgbo= 0. vto= 0. gammaw 0. ph 300.15 0. 1. 6.0002 10. 0. 0.0053 50.u
i= 0.6 lambda= 0.01 1d= 0. uo= 600. tpg=l kp= 200.u) l'J‘He 0.0106
*+(* cox= 0.) o h , gnucap> ac
gnucap> op o Y— — ( ‘\' CL\&%?(A

k( #Freq v(l) v(2) v(3) vi(d) v(5)

# v(l) v{2) v(3) v(4) v{5) id(M1) 1.K 1. 1. 212, 1.1111p 212,
300.15 0. 1. 4.7619 10. 0. 0.0052381 gnucap> b "E
gnucap> ac '

>Id 4 3 dec .005 " ~— 90\“-\ ok
#Freq v(l) v(2) v(3) v{4) v(5) ce
1.K 1. 1. 9.9773 99.772n  9.3773 replacing [Id] Cuvrent siur higher +han Predrcko‘.
gnucap> pr op + ro ml + pryed . > bisk o Swva. ”

c ] wkb
gnucap> op BU\+ hoi’ as M.,Lk as i):pi) gnucap> op / /
1

# v(l) v(2) v(3) v{4) vi{5) id(M1) ro(M1 # vi(l) v(2) v(3) v(4} v(5) id(M1) gds (M
) 1) gm(M1)
300.15 0. 1. 4.7619 10. 0. 0.0052381 22 300.15 0. 1. 0.90529 10, 0. 0.005 0.001

0052 0.0091349 - P)
gnucap> pr op ~ ro ml + gds ml gnucap> ac Conhrm Qg bfAlYe.
gnucap> op #Freq v(l) v(2) ;(8;74 v(i:)ul ;(2)874

1.K 1. 1. . 1. P o A7
# v(l) v(2) v(3) v(4) v(5) id(M1) gds(M gnucap> pr op + region(ml) R — ?
1) — Regim pwke &9,\,“ =9 !
300.15 0. 1. 4.7619 10. 0. 0.0052381 50.u gnucap> op
gnucap> pr op + gm ml 7 # v(l) v(2) v(3) vi(4) v(5) id (M) gds (M

"o =20¥. 1 gm(M1) region (M1)

gnucap> op 300.15 0. 1. 0.90529 10. 0. 0.005 0.001

0052 0.0091349 3.
# v(l) v(2) v(3) v(4) v(5) id(M1) gds(M  gnucap>

L '\’y”;()l,t— Vﬁl‘i}’" (

7= setnlim 0= cwtoff)



