1, I3k MOS LA S

dib  'D:\project\hspicelib\cmos035\CMOS_035_Spice_Model33v.lib'
.inc  'D:\project\hspicelib\switchmodel\myswitch.cir’

.op

.option node list post

.option  node list post

MN1 outn NMOSIN 00O N_33 L=kl W="2*kl' M=1

MP1 OUTP PMOSIN VDD VDD  P_33 L=kl W="2*kl' M=1
IDCN VDD outn  kidn

IDCP OUTPO  kidp

VDD VDD O 3.3

LN NMOSIN outn  10G
CINN IN NMOSIN 10G
VIN IN O AC=1
CINP IN PMOSIN 10G
LP OUTP PMOSIN 10G
*DICTIONARY 1

*GND =0

.GLOBAL VDD

ac decl100 1 1g*sweep kI 05u 2u 0.1u
** print vdb(outn) vdb(oup)
.param  kidn=7.5U kidp=2.7u  kl=1u

****meas ve_nof nmos
.meas ac dc_gain_.n max vm(outn)

.meas ac  w.n find w(mn1) atb

.meas ac Ln find I(mn1) ats

.meas ac s.n param="'w_n/l_n'

.meas ac vth.n find Iv9(mnl) at 5 *vth alias
.meas ac vgs_n find Ix2(mnl) at 5

.meas ac vod n param='vgs_n-vth_n'

.meas ac ven param='dc_gain_n*vod_n*0.5/l_n'
.meas ac  kn param="2*kidn/vod_n/vod_n/s_n'

***mesure ve_p of pmos
.meas ac dc_gain_p max vm(outp)

.meas ac vth_p find IvV9(mpl) at 5

.meas ac  vgs_p find Ix2(mpl) at 5

.meas ac w.p find w(mp1) atb

.meas ac Lp find I(mpl) ats

.meas ac s.p param="w_p/l_p'

.meas ac vod_p param='vgs_p-vth_p'

.meas ac vep param='dc_gain_p*vod_p*0.5/l_p'
.meas ac  kp param="2*kidp/vod_p/vod_p/s_p'
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.meas ac dc_gain_n find vm(outn) at5

.meas ac rds_n find  rds(mnl) ats
.meas ac gds n find gdso(mnl) at5
.meas ac gm.on find gmo(mnl) ats
.meas ac a0 _rds n param  ‘'gm_n*rds_n'
.meas ac a0 _gds n param  'gm_n/gds_n'
.meas ac rout_ac n param  'l/gds_n'

.meas ac c_gsub n find cggbo(mnl)

.meas ac cgsn find cgsbo(mnl)
.meas ac w.n find w(mnl)

.meas ac In find I(mnl)

.meas ac cox_n param  'c_gsub_n/w_n/l_n'

****meas ve_nof nmos
.meas ac dc_gain_p find vm(outp) at5

.meas ac rds p find  rds(mpl) ats
.meas ac gds p find gdso(mpl) at5
.meas ac gmp find gmo(mpl) ats
.meas ac a0 rds p param  ‘'gm_p*rds_p'
.meas ac a0 _gds p param  ‘'gm_p/gds p'
.meas ac rout ac p param  'l/gds_p'

.meas ac c_gsub p find cggbo(mp1l)

.meas ac cgsp find cgsbo(mp1l)

.meas ac w.p find w(mp1l)

.meas ac Ip find I(mpl)

.meas ac cox_p param  'c_gsub_n/w_n/l_n'
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x 10

channel lengh

=0.2v

dc gain vs L at vod

2, MOS & W2 L ek A0 H

/ffor umc 0.35um  3.3v twin_well

10-18

a=

8.85 aF/um

o=

& oo, =397

k= 1.38*102J/K

1.6*10°C

q:

16mv@300K

V= KT/ q

6.9fF/um?

COX=

tox=5nm

= Cgdoverlap=Cgsoverlap=1.5e-10
2.88fF/um’

tox=7nm [ cox
12nm cox

tox=

vthn=0.63v
kn= 1.9396e-004
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ve _n=16.4e6

vthp= 0.86v
kp= 7.9971e-005
ve_p=8.92e6

LO

wW(

vth() BI{EH A, pmos 4 1EMH
vdsat() YT HL T B vgs-vth

rds()  HLBH, AHEDEEAKM

vgs()

cdo() dcdrain current

gmo() gm operational  FfASH gm
gdso() dc D-S conductance T k% it HEFH gmo/gdso Ay H i A
covigs() gs overlap

covlgd() gd overlap

covige() Gsub overlap

3, option i 2 VCVS VCCS param

P NE| MATLAB 175 % bin JEHISCEFI 7 2295 & U option I HL 44 H .probe 4T Ef!
.option post=1 /34
.probe tran  V(outl) v(nodel)

.option reltol

.option reltol=1e-5 abstol=1e-9

.option  reli=XXX

.option methode=gear

option post=-0,1,2 // FTERRMERERIAIILEE X 1 binary 2,ascii 3,J#/N 3CAFA3 AR/
.option post acct accurate // acct {li LRGN list ST . default=1, accurate 1/j FA 5
IR

.option node list post

.option GSHUNT=1e-11 CSHUNT=1e-11  method=gear

.option  fast

.option ingold=2  //list H 4T B[R HCE A RHF I U 10e8

outp

inp
inn

outn
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evcvs outp outn  inpinn MAX=5 MIN=-5 AQ(#1 1000)
evccs outp outn  cnl cn2 max=5 min=0  gm(% 200u)
[Isybol

Prefix=G

PINODER=outp outn inp inn

gm /IRE AN E

ORDER= MAX= MIN= gm$

subckt  NAND2 vin vss x1 x2 y wnl=Wnll /iwnl %502 LA,
M3 X1 VSS VSSN 33 W=wnl
.ends

Xaaa vin vss x1 x2 y NAND2 WN1=0.7U //o WN11=0.7U 15 1] LL7E symbol
ti symb # ORDER #1l

.subckt
.inc “...\myswitch.cir’
Xswitch inout cont switchdai
/Imyswitch.cir
.subckt switchdai in out cont
THEA A
Gswitch  inout VCR pwl(1) cont 0 0,109 1v,0.1v  //lv B XF 5 0 WRad, 0.1v
.ends

XN T 10G R

/Imyswitch.cir

[Isybol

MODEL=switchdai

Pinorder=in out cont

Prefix=X

ORDER=MODEL$ //} 7~ MODEL {H

param Kcu=2.0

.param  kv=unif(nomina_val,rel_variation,multiplier)
Aunif(...)
Gauss(nominal_val,rel_variation,sigma,multiplier)

o’ (sigma),

acdec 100 1 1g sweep monte=n_time //n_time JHEUREVEL.

Ex outp outn POLY(3) inpl,innl, inp2,inn2, inp3,inn3, 0,1,1,1
+1C=15, 2.0, 17.25

HH0,1,1,1 24 p0,pl,p2 £ T
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V (outp, outn) = PO+ P1*V (inpl,inpl) + P2*V (inp2,inn2) + P3*V (inp3,inn3)
p0=0,pl=1p2=1 p3=1

FTIEW] SAH AR
Einv outpoutn pwl(1) inp,inn, 0.7v, 5v, 1v,0v
i HUE 0.7v 6 NN LI 1v, FrH Sv XF N Ov

4, 5% Y5 AN print prob

sin(vovaf td 6 @)
sin (i & s iRl A GBI A1 HIARARAL)

V0+Va*exp[—(t—td)0]-sin{27r[f -(t—td)+%]}
pulse (viv2td trtfpwper R 1)

pulse (FIUHME il ZERT LFFRTR] R &by Lef] S repeat  FEARE])
pwi(tlvl t2v2 R Trepeat)

print ac(*)

print ac vdb(nodel,node2)

print ac par(‘(v(nodel)-v(node2))/v(node3))
print ac par(*‘DB(V(dop)-V(don))’)

.print noise inoise onoise

print ac v(nodel,node2)
print dc par (‘'sqrt(11(m21))")

.probe tran V(inl) v(nodl) v(nod2)

5,ac dc fiE } meas sweep

ac
acdec100 1 1g
ac SR 100 4% 1 £ 1g Hz

acdec100 1 1G sweep Kcp POl 3  1p2p3p /A Kep A=/ A4 1p,2p,3p
acdec100 1 1G sweep Kcp LIN 5 25 125 /M 25 J& % 125 45 5 A 14
acdec100 1 1G sweep Kcp DEC 10 1K 100K //M 1k %] 100k %8k A5 10 A4S 4
acdec100 1 1G sweep data=ac

.data ac

Temp K1l

25 1p

26 2p
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27 5p
WA TS AE— AN SO 0 sweep. txt FEAE R 2R 8 N
inc ‘.. \sweep.txt’

dc
dcv2 0.1v 5v 0.0lv
dc vds 0 5v 0.00lv seeep vgs 05v 1v //H#E D¢

M 0.1v F| 5v, 0.001v [i]#H 4

vl wvinOdc 09 acl

meas
.meas tran t_cyclel trig v(compout) val=2.5v fall=1 targ v(compout) val=2.5v fall=2
/lcompout 55— T BRI T) 380 55 — KR BRI () )RR (A7 7678 5 t_cyclel o

.meas dc Rout DERIV 11(M1) from=0vto=5v  //“5" S #in] LU 25k A 0
.meas tran Avgdai AVG V(compout)  from=10u to=400u

.meas tran Cycle dai PARAM=’(Rout/2)’

.meas tran idl find i1(m24) at=4m //{E 4ms kb m24 ¥ HLIRAE

.meas ac dcgain_db max vdb(don)

.meas ac dcgai m max vm(don)

.meas ac phsmagin find vp(don) when vdb(don)=0 fall=1

.meas ac gbhw when vdb(dop=0) fall=1 //Iti} when J&#5 ac AF B AR
.meas tran Slew Rate DERIV V(out) at=25ns

tran
tran 1u5m sweep vdd 1v 5v 1v M 1v F| 5v FEf Iv B A
tran 1u 20u swee temp -15 75 10 //M-15 F 75 B, B 10 EHC AR
tran  0.1n  10u ins  40us start=10ns //10u 40us 10ns #S &) %

0~10us (I TE] PYRESE R 0.1n 10u~40u f¥IIF (] RS 4 Ins,  FFARFTENIN %124 10ns.
tran 10n 1lus UIC sweep temp-55 7510 //iiJEM-55 5|75, &F 10 F— L,

op at=10u or at 10u 10u IFHERA TAERA
tf V(outp) VINP
noise  V(outp) Vinp 10 //10 JyEFHESRFEAT ENHA A4
s N AC BURhE
it V(1) np=1024  start=0.3m stop=2m freq=5.0k window=kaiswe alfa=0.5
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temp -20 25 50 //5rHIE ANERE s R B

.pz  v(node out) vin
IC v(nodel)=5v

.alter

dellib ..ttt
.protect

.unprotect

.prot

lib

.unprot

.alter

del ib <. HEA)EHITN K
.prot

lib ...t

.unprot

6, WA EHLEK A
Input common range

—F R AL R A R A A AR T AR A

Input common reject ration

Ac=1
O o R B R AT L
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