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HSPICE
Avant! Start-Hspice Synopsys IC
IC
Level 2 MOS Model Foundry Level 49
Mos9 EKV Library Model Level 2  Model
Designer Level 2  Mode
Hspice Spectre
Hspice
IC Hspice
Hspice .Sp inc .lib Hspice
.St0 lis Ar# Sw#
aCH *# AvanWaves
1 Hspice
F(f) 1e-15
P(p) le-12
N(n) 1e-10
U(u) 1le-06
M(m) 1e-03
K(k) 1e+03
Meg(meg) 1le+06
G(g) 1e+09
T(Y) le+12
DB(db) 20l0g1o
Hspice
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VXXX n+ n- deva
IXxx n+ n- deval

2. AC Vxxx n+ n- AC=acmag,acphase

pulsevl1v2td tr tf pw per
pwl t1 vl <t2v2t3v3...>
sin vo vafreq td damping phasedelay
4, VIN 132 0.001 AC 1 SIN(0 1 1Meg)

TITLE

INCLUDE

.LIB MACRO

ALTER

.END

1 Netlist
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D MOS M BJ Q JET MESFET
J (X) Behavioral E,G T,UW
MOS JFET MESFET L W sde m um

DC AC TRAN DC OP .TRAN UIC
DC OP
.DC varl startl stopl incl sweep var2 type np start2 stop2

.DC

.OP

.PZ Pole/Zero
SENS

TF

AC varl startl stopl incl sweep var2 type np start2 stop2

.NOISE
.DISTO
NET
SAMPLE

.TRAN tincl tstopl tinc2 tstop2... START=.. UIC SWEEP..

1 PRINT .PLOT GRAPH .PROBE .MEASURE
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PLOT antype ov1 ov2... plol,phhil...plo32,phi32
.PROBE ov1 ov2... ov32
.PRINT antype ovl ov2... ov32

1.
print V(node) .plot I(node) .graph .probe
V(node) |(node) p(rload) rload
2.
vi(node) ip(node) vp(4,6) 4
6
3.
Iv16(m3) MOS m3
4, MEASURE
raise,fal,delay,average, RM S,min,max,p-p
5.
print tran out_var_name=PAR(‘ expression’)
2 AvanWave AvanWave awaves
<filename> &
3
1 .GLOBAL
.GLOBAL nodel node2 node3...
2. SUBCKT .MACRO

.SUBCKT subnam nl1 n2 n3... parnam=val...
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.MACRO subnam n1 n2 n3... parnam=val...

Xyyy nl n2 n3... sunnam parnam=val... M=val

option

1.0OPTION

.options .options opt1 opt2 opt3... opt=x

options .options acct list post .options

node opts .option list
debug .option node

debug .option acct

.option opts .option

.option nomod MODEL .option

brief=1 .option brief=0 .protect/.unprotect
.option bypass=1 latent .option autostop
.measure .option accurate=1
tstep delmax
delmax=tstep*max .option dvdt=4 CMOS .option
dcca=1 .option captab BJT
MOS JFET .option dcstep=va
“ No DC Path to Ground”
Hspice
2.MODEL OPTION
SCALE L W aea SCALM model tox vto

thom
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Hspice Newton-Raphson
Kirchoff
Hspice
Hspice
(1) Hspice “ No Convergencein DC Solution”  “ Timestep too
Small”

1.
scae scam  param

warning  errors

RELV ABSV RELI ABS
RELMOS ABSMOS
2.

PN MOS .option
GMINDC GMIN

3. options

RELV ABSV RELI ABS
RELMOS ABSMOS
)
1
Hspice
DC OP ic
DC OP .option acct list

node post lis
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.nodeset .ic DC OP model

2.
Hspice DC OP
ITL2 .option
ITL2
MOS
Newton-Raphson
.dcvinOv 5v 0.1v
.dcvinOv 5v 0.2v .dcvin 0.01v 5.01v 0.1v
3.AC
AC DCOP AC
DC OP DC OP
4.
TO
Newton-Raphson
tran tstep
.options lvltim imax imin
CAPOP
ACM CAPOP=4 ACM=3 level 49
ACM=0
Trapezoidal
GEAR
Jparam Jparam PARHIER=GLOBAL Top-

Down Jparam PARHIER=LOCAL
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.measure rise fall delay average rms min
peak-to-peak Find-When Find-When .measure <dcftranjac>
result find val when out_val=val <optimization options> .measure

<dcltranfac> result <deriv|integ> val <options>
ALTER ALTER ALTER
element data .lib .del

lib .include .model .nodeset .ic .op .options .param .temp .tf .dc .ac

print .plot .graph 1/O ALTER
Monte Carlo Gaussian
Uniform  Limit Jparam dc ac tran Monte Carlo
.measure

.param tox=agauss(200,10,1)
.tran 20p 1n sweep MONTE=20
.moddl ... tox=tox ...
Gaussian .param ver=gauss(nom_val,rel_variation,sigma,mult)
.param ver=agauss(nhom_val,abs variation,sigma,mult)
Uniform param ver=unif(nom_val,rel_variation,mult)
.param ver=aunif(nom_val,abs_variation,mult)
Limit .param ver=limit(nom_val,abs variation) Gauss

Uniform Limit
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1. K.S. Kundert, The Designer’s Guide to Spice & Spectre;
2. Synopsys, HSPICE™ Simulation and Analysis User Guide;
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