MAST U L
—. 5l5
FRRDTIL, R — b RG R AR BORFE, SIS, RSB TCAE
R — RYNMAEE TR (4D MAST 5 5 F2UE R AL, Br sl R G s,
1M MAST 15 5 @ br bl 2 fig 2 S0 SURORY, s br Bt S8 S — RO TR,
I MAST i 5 A% D& etk (BRZett) MRS oy i (41D Sidiiidoxt
ZIRHE. EAFEH. BBk, JeRassE.
M LT E CATAE Y, Saber {7 SLas JEANE AL — A AR BRL T TUAs, RIS L
WIERARAE ] MAST 38 5 @ AT g i, @i Saber {7 SLAS b AEHEAT 05 2T, (HAE L PRl ol
EVZ RGBT 7 TCA% SE B L B I AR 2 i T A
WESR Saber 4/ B4 1K 32 B AR AR T HE, B2 v] AT LR RGERHE IR £y 7
MATLAB SRR ? Rl 2 AT AR o AEAT I 7 — A R G AR AR INAE, el e —
USRI ARG, Tl MAST ZEBEIN o] LU e S RGP eI, SRR & A To 4
8 ISR IE RGO U R U, PRl A XM G 0 T 3R R G B 7 R el 07 08 1 B
T80
I Eprak, SRR A AR IE R T R BE I MAST 1 5 @B, Al MAST i
H AT VST TG (RS, 38 W] LA ST EC T IO Y, 0 T A A T oA
BN 20 () B B R A 1
7 MAST B35, B Saber 1/ Sl ] R BcAZ 0 B BTGt B (templlate) , 75 B A
RArh, BBE Iy RS o TR0 S SR 2 A B AR rhoa] LS LA . IXFER 454
A ILA LA
1) TEARGIEASAR it FE rmT DLE I Saber PR TR, IXFERE K980 VR g
R AR .

2) W T RE AT ] 2 B R Ak Gz g i oa] UG e s A, m RO A Rl —
ANTRYGE, I E BT LA XA 7B

3) ATRAEESL — AR, AR B R G B T A B, R A BAR
Z VR e ST T T B I S 5 OB W R . X B B S
KPR T

BRI iy 44 o AEIXAS )8 B AT P R FR B R, 1 BRIy R A i sin, RY
templatename.sin. 2. i 44 20 LU BEIF 3k

U2 F SPICE i85 S RN, Saber £ ELA5 1 1] LUK BT (7 22, (HZ A 40040 & 5
¥ Saber #%38, H spitos SR,

MR T RN, I B R IE A, RSP AR, W ROSRR ) 52
FREEAN, AR BRCEATH A — S ILF B, 158 BTS2 MAST 15 5 5 il
(Saber BRI ATLLHHEIESFS, W VHDL, (HIAEARREM N, H UGB I 45
R HATAARNE o S UEAHRT Y, AEASHS 2 28 T W2 MAST 35 5 A S IHREIE LSRR ) —
SEEEMIRFAL -
i
T BRI S

MR BEAT HS 2 LU B — AN LANER 2>, AT REAT LA A

Units definitions

Connection point definitions
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Parameters sections
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Values section
Control section
Equations section
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c.c2 p:vee m:outl = c=normal (5000p, 0. 2)
c.c3 p:vee m:out?2 = c=normal (5000p, 0. 2)
c.cl p:nd m:n6 = c=normal (1000p, 0. 2)
r.rl p:out3 m:n8 = rnom=normal (10k, 0. 1)
r.r4 p:n4 m:out3 = rnom=normal (100k, 0. 1)
r.r3 p:vin m:n4 = rnom=normal (10k, 0. 1)
r.15 p:n6 m:out3 = rnom=normal (10k, 0. 1)
r.r6 p:vee miout2 = rnom=normal (10k, 0. 1)
r.r7 p:vee mioutl = rnom=normal (10k, 0. 1)



r.78 p:nb m:0 = rnom=normal (10k, 0. 1)
.72 p:n9 m:0 = rnom=normal (10k, 0. 1)

i dec.isink p:nl m:vee = dc_value=Im
q2n2222.ql b:n8 c:out2 e:nl
q2n2222. 92 b:nb c:outl e:nl
v_pulse.v2 p:vin m:0 = period=10m, ac_phase=0, initial=-.01, delay=1m, width=5m,
\
ac_mag=.1, tr=lu, tf=lu, pulse=0.01
v_dc. syml2 p:0 m:vee = dc_value=15
1m324 1.ul vee:vee vcc:vee inp:n9 inm:n4 out:outd
v_dc.v3 p:vee m:0 = dec_value=15
Xt 51 1 X MAST 5S4 N EIX B o] UG, X BRI o — A4 M
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template resistor p m =res
electrical p,m number res
{
equations { i(p->m) += (v(p)-v(m))/res }
}
T A A
template capacitor p m = cap
electrical p,m
number cap
{
equations  { i(p->m) +=d_by_dt(cap*(v(p)-v(m))) }
}

A5 3R 2 A B P AR R A SR

element template ¢ p m = c,model, 1,w, ic, esr, rleak, tc, tnom,
ratings, rth ja, part_type, part_class
//template header

#...declaration of connections:

electrical p,m

process. . imodel model = (tcl = 0, tc2 = 0) # Process model for defining

capacitance.

#...declaration of argument

number c¢ = undef, # Capacitance
esr = 0, # Equivalent Series Resistance
rleak = inf, # Parallel leakage resistance

1 =0, # Optional Capacitor length specification.



w =0, # Optional Capacitor width specification.

ic = undef, # initial condition on vcap
tc[2] = [0,0], # Temperature coefficients
tnom = 27, # Nominal temperature

rth ja = undef # thermal resistance

# Bring in temperature — in degrees celsius
external number temp, include stress, c_tol, c¢_vmax, c¢_vrmax

external standard..pdist pdist

struc {
number vmax = undef, # Max. forward voltage
vrmax = undef, # Max. reverse voltage
tjmax = undef, # Max. junction temperature
tjmin = undef, # Min. junction temperature

pdmax_ja= undef # Max. power dissipation

} ratings=0)

string part type = "capacitor”, # type of the device

part class = “generic” # class of the device

export val p pwrd # instantaneous power dissipation
export val tc tempj # instantaneous junction temperature
export val joule energy # energy stored in capacitor (1/2)*(ckv#k2)

// header declaration

# Start the definition

#...Make working array for tc assignment in parameter section
#...Assign the current instance values to initialize

number wtc[2] = [tc[1], tc[2]] # Temperature coefficients

#...declare internal node

electrical pm

#...Quantities useful for output:

val v v, # Total Capacitor voltage

vesr, # Voltage across ESR

veap # Voltage across capacitor and leakage resistor
val q q # Capacitor charge
val i ileak, # leakage current (non-dissipative)



iesr # equiv. series resistance current (dissipative)

val nu ceff

#...Define the “undefined” number

number cap, # Final value of capacitance
XW, # Final value of capacitor width.
x1, # Final value of capacitor length.
dl, # Final value of geometry reduction.
Xesr, # Final value of equivalent series resistance.

xgleak, # Final value of leakage conductance.

rth eff, # Final value of thermal resistance

pdmax, # Final value of maximum power dissipation rating.
xvmax, # Final value of ratings—>vmax

xvrmax, # Final value of ratings—>vrmax

xtjmax, # Final value of ratings—>tjmax

xtjmin # Final value of ratings—>tjmin

number tempj tnom=25

group {v, vesr, vcap, q, ileak, iesr, ceff} hsp

parameters {

#...Check input parameters.
if ( (¢ == undef) & ((model->cj == 0) | (model->cjw == 0)| (1 == 0) |
((w == 0)&(model—>wdf == 0))) ) {
# Capacitance is not specified
saber message ("TMPL S ALT SPEC”, 1instance(),
“Capacitance”, “c”, “model->cj, model->cjw, 1, and w”)
}
# If the tc argument (array) is not defined, use the model->tc’s
# else, the working array wtc has already been set to equal the

# instance values ’arguments’ for tcll, 2]
if ( (te[l] = 0) & (tc[2] = 0) ) {

wtc = [model->tcl, model—>tc2]
1

if (¢ "= undef) {



#...Capacitance specification.

if(c "= inf) {
cap = distfunc(c, ¢ tol, pdist)
cap = cap*(1 + wtc[1]*(temp—tnom) + wtc[2]%* (temp—tnom)**2)
}

else {
saber message ("TMPL S RANGE NE INF”, instance(), “c”
}

}

else {

#...Process specification.

#...Check input parameters.

if ((model->dl == undef) | (model->d1 < 0)) {
dl =0
}

else {
dl = model—>dl
}

if ( ((w==20)](w == undef)) &
((model->wdf == 0) | (model->wdf == undef)) ) {
saber message ("TMPL S ALT SPEC”, instance(),
“capacitor width”, “w”, “model—>wdf”)
}
#...Take into account the geometry reduction of the length.
xl =1 -4dl
if (x1 <=0) {
saber message ("TMPL_S P0S”, instance (),

"effective capacitor length”)

#...Take into account the geometry reduction of the width.
if ((w> 0)&(w “= undef)) {

xw = w — dl

}
else {

xw = model—>wdf

}

#...Calculate the capacitance from process parameters
if (xw > 0) {
cap = model->cjkxl¥xw + model—>cjw#2. 0% (x1+xw)
cap = distfunc(cap, c_tol, pdist)
cap = cap*(1 + wtc[1]*(temp—tnom) + wtc[2]* (temp—tnom)**2)



}
else {
saber message ("TMPL_S P0S”, instance (),

"effective capacitor width”)

if (cap < 0) {
# Capacitance is negative
saber message ("TMPL W GE REL VALUE”, instance(),

” . ” ” ”
capacitance value”, “zero”)

if(esr >= 0 & esr "= undef & esr "= inf) {
#... just assign the value if >= 0.
Xesr = esr
}
else if(esr == undef) {
#...Saber warning for changing value to zero (removes it)
#...will collapse nodes in control section
saber message ("TMPL W CHANGE POSEQ”, instance (), “esr”, “undef”, 0)
xesr = 0
}
else if (esr == inf) {
#...Saber fatal error (open circuit)
saber message ("TMPL S RANGE NE INF”, instance(), “esr”
}
else {#...esr <0
#...Saber fatal error (nonphysical)
saber message ("TMPL_S RANGE GT 07, instance(), “esr”, esr)
}

if(rleak > 0 & rleak "= undef & rleak ~= inf) {
#... just assign the value if > 0.
xgleak = 1/rleak

}

else if (rleak == inf) {
xgleak = 0
}

else if(rleak == undef) {
#...Saber warning for changing value to inf (removes it)
saber message (“TMPL W CHANGE POS”, instance (), “rleak”, “undef”, "inf”)
xgleak = 0
}



else { #...rleak <=0
#...Saber fatal error (nonphysical)
saber message ("TMPL S POS”, instance(), “rleak”)

}
(rth_eff, pdmax) = thermpar (rth ja, undef, undef, ratings—>pdmax ja, undef)
#...Check remaining ratings
xvmax = if (ratings—>vmax == undef) then c vmax else ratings—>vmax
if (xvmax "= undef & xvmax "= inf) {

if(xvmax < 0) {
saber message ("TMPL W CHANGE POS”, instance (), "vmax”, xvmax,

—-Xvmax)

Xvmax = —Xxvmax

}

else if (xvmax == 0) {

saber message ("TMPL W CHANGE POS”, instance (), "vmax”, xvmax,
“undef”)

xvmax = undef

}

}

xvrmax = if(ratings—>vrmax == undef) then c vrmax else ratings—>vrmax

if (xvrmax "= undef & xvrmax = inf) {
if (xvrmax < 0) {

saber message ("TMPL W CHANGE P0S”, instance (), “vrmax”, xvrmax,

—-xXvrmax)

Xvrmax = —xXvrmax

}

else if (xvrmax == 0) {

saber message ("TMPL W CHANGE P0S”, instance (), "vrmax”, xvrmax,
“undef”)

xvrmax = undef

}
}

xtjmax = ratings—>tjmax

xtjmin = ratings—>tjmin
if (xtjmin "= undef & xtjmin "= inf) {
if (xtjmin "= undef & xtjmax < xtjmin) {
saber message ("TMPL_S REL VALUE”, instance (), “tjmax”, “tjmin”)
xtjmin = undef
}
}
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// Parameters section
to
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values {

#...Definition of output quantities

ceff = cap
v =v(p) - v(m
vesr = v(p) — v(pm)

v(pm) - v(m)

vcap
q = cap¥*vcap
ileak = xgleak*vcap

if(xesr "= 0) {
iesr = vesr/xesr
}

else {
iesr = 0

}

pwrd = iesr¥iesrkxesr
tempj = temp + pwrd¥rth eff

energy = 0. b*cap*vcap*vcap

control section {
#...device type and class

device type(part type, part class)

#...collapse nodes if possible

if (xesr == 0) collapse(p, pm)

# Initial condition for v

initial condition (vcap, ic)

#...Stress measures

if(include stress) {

// Value section

stress _measure (vmax, voltage, "Max Fwd Voltage”, v, max, xvmax)

stress _measure (vrmax, voltage, "Max Rev Voltage”, -v, max, xvrmax)



stress measure (t jmax, temperature, "Max Temperature”, tempj, winmax,
xtjmax, tempj tnom)

stress measure (t javg, temperature, “Aveg Temperature”, tempj, average,
xtjmax, tempj tnom)

stress measure (tjmin, temperature, "Min Temperature”, tempj, min,
xtjmin, tempj tnom)

stress measure (pdmax, power, “Max Power Diss.”, pwrd, winmax, pdmax)

stress measure (pdavg, power, “Avg Power Diss.”, pwrd, average, pdmax)

// control section

equations {
if (xesr == 0) {
i(p—>m) += d by dt(g) + ileak
}
else {
i(p—>pm) += iesr
i(pm—>m) += d by dt(q) + ileak

/I equation section

N AN HLE MAST 35 5 R

# Ideal voltage source — called by v_sin *
# *
element template v_sin p m = amplitude, frequency, phase,

offset, delay, damping,

ac_mag, ac_phase,

white noise, flicker noise // template header

electrical p,m

number amplitude,
frequency,
phase =
offset =
delay =

damping =

ac_mag =

ac_phase =

white noise =

S oo L0000 @

// header declarations

flicker noise
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val v v
val nv nsv, nsf

val p power

group {nsv,nsf} noise

group {v, i, power} hsp

number work[10]# Work array for argument evaluation.

// local declaration

srctype. . tran tran=(sin=(va = amplitude,
VO = offset,
f = frequency,

phase = phase,
td = delay,
theta = damping))

srctype.. trw trw // ﬂﬁfﬁﬁfﬂ%ﬁiﬁgégiﬁ

foreign trsrc

// local declaration

#:IIII}}::III\\IIIIII\IIIIII\\IIIII\\\\IIII\\\IIII\\\\III\I\\IIIII\\IIII

parameters {

work = trsrc (1, work, tran)

// Parameters section
TEZEF A Netlist section #1 When statement section

values {
#...Determine v

if (dc_domain | time domain) f{
# Note that the tran structure needs to be passed for the
# pwl and ppwl sources. They do not use the work array.

(v, next_time, step size) = trsrc (2, time, v, work, tran, trw)

}

11



else if (freq mag) {
v = ac_mag
}

else if (freq phase) {
v = ac_phase
}

#...Determine noise terms

nsv = white noise

if (freq "= 0.0) {
nsf = flicker noise/(fregk*0. 5)
}

else {
nsf = 0.0
}

#...Determine power term for extraction

power = vki

control section {

noise source (nsv, i)

noise source (nsf, i)

}

equations {

i(p) += i
im) —= 1

i: vip) —v(lm) =v

}

unit {“symbol”,”unit”,”definition”} identifier

X, LA AR SR S R

//value section

// control section

//equation section

M TR JUANFE P T U, A6 b T RS v R AT B RO B s 1) s S, I Nk o/
Saber F£ 5T H —ANMRHER Units.sin SCHE, 8% SO B R A5 52 S
1. PR RERE AT e L
BAVEAE T B, XA B0 B B I T B N — AN Bl e e L e U 1
U HBHAEY 1 BR, HN 1k wii 1000 BR; 0% Y5 i T A\ 1000 #4678 1000V 7
XA B N 50 B L S0Hz. W HARAE B E I B R G K s R A i . 12N
NAE Saber SCAEJEH A —AS Units.sin SCHF, (EiZSCHERE T L83 A B4, Saber 7
LA default J5 208 s 12 SO 4% B 3l indk. {E Saber H1, ALK SRS i

unit state {MASTname,”Boolen_value”,”printmap”,”plotmap”,
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MASTname,”Boolen_value”,”printmap”,”plotmap”,
MASTname,”Boolen_value”,”printmap”,”plotmap”}
Bihn, W S HE R

”w o

unit {"A”, “Amperes”, “Current”} i
unit V", "Volts”.”
VOB 8 R A 1 1) o S
unit state {14 0, ”0”,70”,”low.1”,
14 1, ”1”7,”1”, "high. 17,
14_x, ”x”,”x”, "middle. 17,
14 z, ”x”,”z”,”middle.1”} logic 4 = 14 x \
{CONFLICT RESOLUTION : foreign l4cnfr}

Voltage”} v

[FIFE, e B R aE B IR 1 )/, AE B A S 20T, WA — S H B3] —
AL LR b (FESEPR RGP AN 0] e IX AL, (R0 B I TR i N S 1 A X )
AED, TUIEI RGOREHRET o XA D A Jo o s (P IEAS—3. Saber HIF) Units.sin w30 £
W5 ST o s R AIE o 8 G BRI 6T T AR i e T BEEE 1 o S, 6 TR IR
XA E T AR

WRAE g FE TP A T 2 H 2945 Units.sin X, WIFE A ) Saber J& 750 L E 0 p
U

FEERE P SOt & il T —X A% &, ‘EA712 through variable i1 across variable,
DR PR BH — i st (1) ] BN 3 B 2 R PR B T — XA, ] s 22 H B X0 AR e )

7E MAST & 5 (1) through variable A1 cross variable J& 5% 4% SN ), T through
variable /&R B IFZER A ZENFCE . MR i, BT EE AW HERAE .
Across variable 35 MiZ s A, ZAT— 1 [l 312 000, %08 ORI % i s v gt 2 — cross
variable, ZeAF & —[HIE IHLUE RN % .

M ) OB AR

pin identifier through wunitl across unit2

pin identifier across unitl through unit2

B0 —BEIE S E LR

pin electrical across v through i

N S T 3% through variable AT cross variable

through variable cross variable
Electrical i v
Rotational torque angular velocity
Mechanical force position
Fluid flow rate pressure

i
i

N1 S& Saber H ) Units.sin SC2F.
Hekskskskskskskskskskskskskokskskskskskskskskskskokskskskskskskskskskokskskskskskskskskskskskskokskskskskskskskosksksksksksk sk sk sk skskoksk sk

# The following units have been defined by Analogy, and are used
# in many of the Analogy supported templates. Changing these unit
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# definitions could affect the operation or displayed results of

# these templates. Please do not change these unit declarations.

List of units already used, listed alphabetically:
a,accl _cps2,accl fps2,accl ips2,accl mps2, ang deg, ang rad, asi,
b, bg, bsi, ¢, cd, cm, deg, dufs, dw_rpmps, dw_rpmps2,
f, fr, frc_d, frc N, frc_o, frc_p, freq,
g, g kgps, h, hg, hm, hp, hsi, i, j, joule, jsi, kg,
1, 1b, 11, Im, logic_3, logic_4, 1ps, 1x,

m, meter, mm, mmf, msi, mu, n, ni, nu, nv,

#

#

#

#

#

#

#

# omega,
# p,p_atm a,p_bar_a,p pa a,p_ppiZ2_a, pa, pcm3, pm, pos_c, pos_f, pos_i,
# pos_m, prsr,

# q,qs f3pm,q s lps,q s m3pm, r, rad, rm,

# s,s vol f3,s vol 1,s vol m3,ssi

# ot te, tf, time, tk, tq dc, tq fp, tq io, tq Nm, tsi,

# v,v Nspm2,v cP,v m2ps,v _cSt,vel cps, vel fps,vel ips,vel mps, vps,
#

w, w_radps, w_rpm, wsi

n_n o

unit {"=”,”No unit”, “Unitless number”} nu

unit {”s ”,”Seconds ,'Time”} time

unit {"Hz”, "Hertz”, “Frequency”} freq

unit {"rad/sec”, "Radians/second”, “Frequency”} omega
unit {"rad”, “radians”, “Angle”} rad

unit {"deg”, “degrees”, "Angle”} deg

unit {"m”, “meters”, “length”} meter

Hekkskokskskokskokskskokskokskskokskokskokokskokskskokskokoskskokskokoskskokskokskskoskskokskskokskokoskskokskokskskokskokskskskskokskokskskokskskokskokskok

” ”o”

unit {“cm”, “centimeter”, “length”} cm

”

unit {"v/s”, "volt/second”, “slew rate”} vps

”

unit {“cmk*2/sec”, square centimeter/sec”, "diffusivity”} dufs

”

{
{
unit {71/cm¥*x3”, per cubic centimeter”, “density”} pcm3
{
{

unit {“cmkx2/V/sec”, “square centimeter/Volt/sec”, “mobility”} mu

Hekkskokskskoskskokskskokskokskskokskokskskokskokskskokskokoskskoskskokoskskokskokskskoskskokskskskskokskskskskokskskokskokskskokskokskskskskokskskokskokskok

”

unit ,"Volts”, "Voltage”} v

”oan

unit , “Amperes”, “Current”} i

VY4

unit , “Coulombs”, “Charge”} q

ny”

c
unit , "Henries”, “Inductance”} 1

” A7

unit ,”0hms”, "Resistance”} r

”

{"v”
{”A
{"c
unit {”F”, “Farads”, "Capacitance”}
{1
{70
"M

unit ho”, “"Mhos”, “Conductance”} g

14



unit {”S”, ”Siemens”, “Conductance”} gs
unit {"V/rt(Hz)”, "Volts/sqrt (Hertz)”, "Noise Voltage”} nv

unit {"A/rt(Hz)”, "Amperes/sqrt (Hertz)”, "Noise Current”} ni

pin electrical across v through i

Hekoskskokskskokskokskskoskskokskskokskokskskokskokskskoskskokoskskokskokskskokskokskskokskokskokskskokoskskskskokskskokskokskokokskokskokskskokskskokskokskok

unit {"Wb”, “Webers”, "Flux”} f

unit {"Wb/sec”, "Webers/second”, "Flux rate”} fr

unit {"A-turn”, “Ampere—turns”, "Magneto-Motive Force”} mmf
unit {"Mho”, "Mhos”, "Magnetic Resistance”} rm

unit {"P”, "Wb/A-turn”, “"Permeance”} pm

unit {"B”, “line/in**2”, "Magnetic Flux Density”} b

unit {"Tesla”, “Tesla”, "Magnetic Flux Density”} bsi

unit {”Gauss”, “Gauss”, "Magnetic Flux Density”} bg

unit {"A/m”, ”A/m”, "Magnetic Field Strength”} hm

unit {'Oe”, Oersted "Magnetic Field Strength”} hg

unit {"Wb*m/m**3”, “A/m”, "Magnetic Dipole Moment Density”} mm

pin magnetic across mmf through f

Hekskskokskskokskokskskoskskokskskokskokskokoskskokskokoskskokoskskoskskokoskskokskokskokoskskokskskokskokoskskokskokskskokskokskskokskokskokskskokskskokskokskok

””

unit ”Joules”, “energy”} joule

7 ”

unit , “Watts”, "Power”} p

2

{"J
"w
unit {"K”, “Kelvin”, “Absolute Temperature”} tk
{"c
{"F

Va4

unit , "Degrees Celsius”, “Temperature”} tc

”

unit ht”, “Degrees Fahrenheit”, “Temperature”} tf

pin thermal k across tk through p
pin thermal c¢ across tc through p

pin thermal across tc through p

Hekkskokskskokskokskskoskskokskskokskokskskokskokskskokskokoskskokskokskskokskokskokoskskokskskokskokoskskokskokskskokskokskokskskokskskskskokskskokskokskok

”

unit {“rad”, “radians”, “rotation angle”} ang rad

unit {”deg”, “degrees”, “rotation angle”} ang deg

unit {"rad/s”, “radians per second”, “angular velocity”} w radps

unit {"rpm”, “revolutions per minute”, “angular velocity”} w rpm

unit {"rad/s*x2”, “radians per second square”, “angular acceleration”} dw radps2
unit {“rpm/s”, "RPM per second”, “angular acceleration”} dw_rpmps
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unit .m”, “newton. meters”, “torque”} tq Nm

”

unit dyne cm”, “dyne. centimeters”, “torque”} tq dc

”

unit {"ft.1b”, “foot. pounds”, “torque”} tq fp

unit {”in.oz”, “inch. ounces”, “torque”} tq io

”

unit {”oz.in**2. rpm”, “ounce. inches**2. revolutions/minute”, “angular momentum”} h

”

unit m. rad. s”, “newton. meters. radians. sec”, “angular momentum”} hsi

unit

””

{"N
{
{
{
unit {"hp”,” horsepower ", “hpower”} hp
{
{
{
{

N.
”J”, ”ounce. inches. sec**2”, “moment of inertia”} j
J

unit , “newton. meters. seck*2”, “moment of inertia”} jsi

pin rotational vel across w_radps through tq Nm

pin rotational ang across ang rad through tq Nm

sttt The following rotational unit and pin definitions are obsolete.
#gaaHHt The above units and pins should be used.
unit {"oz.in”, “ounce. inches”, “torque”} t

unit {’N.m”, “newton. meters”, “torque”} tsi

”

{
unit {"rpm”, “revolutions per minute”, “angular velocity”} w
{

”

unit {"rad/s”, “radians per second”, “angular velocity”} wsi

pin rotational across w through t
HHEH AT

Hekokskokskskokskokskskoskskokoskskokskokskskokskokskokoskskokoskskokskokoskskokskokskokokskokskokokskokoskskokskokskskokskokskokskskokskokskskokskskokskokskok

. y o »on e
unit m, meters , position } pos_m
” ”

unit {“cm”, “centimeters”, “position”} pos c

unit {"ft”, “feet”, "position”} pos f
v ”

unit {"in”, “inches”, “position”} pos i

unit {"m/s”, “meters per second”, “velocity”} vel mps
unit {“cm/s”, “centimeters per second”, “velocity”} vel cps
unit {7ft/s”, "feet per second”, “velocity”} vel fps
unit {”in/s”, ”inches per second”, “velocity”} vel ips
unit {"km/h”, “kilometer per hour”, "velocity”} vel kmh
unit {"m/s**2”, “meters per second square”, “acceleration”} accl mps2
unit {“cm/s*%2”, “centimeters per second square”, “acceleration”} accl cps2
unit {7ft/s**2”, "feet per second square”, “acceleration”} accl fps2
unit {”in/s**2”, “inches per second square”, “acceleration”} accl ips2
unit , “newtons”, “force”} frc N

unit yne”, “dynes”, “force”} frc d

N
— . =

unit bf”, “pounds”, “force”} frc p

unit {"ozf”, “ounces”, “force”} frc o

{
{
{
{
{
{
{
{
{
unit {"mile/h”, ”mile per hour”, “velocity”} vel mph
{
{
{
{
{
{
{
{
unit {

”1b. sec”, “pound. sec”,” linear momentum”} m

16



unit {’N. sec”, “newton. sec”, “linear momentum”} msi
pin translational pos across pos_m through frc N
sttt The following translational unit and pin definitions are obsolete

#afaHHt The above units and pins should be used.

unit {"in/s”, “inches/sec”, “speed”} s

unit {"m/s”, “meters/sec”, “speed”} ssi

unit {"in/s/s”, “inches/sec**2”, “linear acceleration”} a
unit {"m/s/s”, “meters/sec**2”, “linear acceleration”} asi
unit {”1b”, “pounds”, “force”} 1b

unit {’N”, “newtons”, “force”} n

pin translational across s through 1b
HHEH AT
Hhksksksoksoksoksokstokstoksksksksoksoksdokdoksokskokskskskskok ok ok ok sdokstoskskskk sk sk doksokstokakosksksksk sk sk sk ok ok kok ok

i

unit {"1m”, “Lumens”, “luminous flux”} Im # cd¥sr
unit {”lx”,”Lux ,”illuminance”} 1x # Im/m*%2

unit {”cd”, “Candelas”, “luminous intensity”} cd

pin light across 1x through Im

Hekokskokskskokskokskskoskskokoskskokskokskskokskokskokoskskokoskskokskokoskskokskokskokokskokskokokskokoskskokskokskskokskokskokskskokskokskskokskskokskokskok

# New for hydraulics library
unit {"p/rt(Hz)”, "Pressure/sqrt (Hertz)”,
unit {"q/rt(Hz)”, "flow rate/sqrt (Hertz)”, "Noise Flow”} nq

” o

"Noise Pressure”} np

”

unit {"m 3/s”, “cubic_meters/sec”, “fluid flow”} q m3ps

unit {“m” ', “cubic_meters”, “fluid volume”} vol m3

unit {"m 2”7, “square meters”, “surface area”} area m2

unit {'N/m 2” "newton/m**2”, “pressure”} p_ Npm2

unit {"N_s/m 2”7, “newton_s/m**2”, “dyn. viscosity”} v Nspm2
unit {”cP”, “centiPoise”, “dyn. viscosity”} v _cP

unit {"m 2/s”, “square meter/s”, “kin. viscosity”} v_m2ps
unit {”cSt”, “centiStoke”, “kin. viscosity”} v cSt

unit {“ecm”3/s”, “cubic_centimeters/sec”, “fluid flow”} q cm3ps
unit {“cm” 3”7, “cubic centimeters”, “fluid volume”} vol cm3
unit {“cm” 2”7, “square centimeters”, “surface area”} area cm2
unit {“dynes/cm 2”7, “dynes/cm¥*2”, “pressure”} p_dpcm2

unit {7"ft"3/s”, “cubic_feet/sec”, "fluid flow”} q f3ps

17



unit
unit
unit

unit

unit
unit
unit
unit

unit

unit
unit

unit
unit
unit

unit

unit

unit

unit

"£t°3”, “cubic_feet”, “fluid volume”} vol f3
“f£t°27, “square feet”, “surface area”} areca f2
“ft”, "feet”, “length”} foot

“1bs/ft 2", “pounds/ft**2”, “pressure”} p ppf2

e e e )

”

in"3/s”, “cubic_inches/sec”, “fluid flow”} q i3ps

”enan

1737, ”cubic_inches”, “fluid volume”} vol i3

” .

in”, “inch”, “length”} inch

”

{"i"3
{1727, ”square_inches”, “surface area”} area i2
{”
{"0z/in"2”, “ounces/in**2”, “pressure”} p opi2

{"psi”, "pounds/in 2", “pressure”} p ppi2
{"atm”, “atmospheres”, “pressure”} p atm

{"bar”, "bars”, “pressure”} p bar

{"gpm”, “gallons/min”, “fluid flow”} q gpm
{"1pm”, “1liters/min”, “fluid flow”} q lpm
{"cfm”, “cubic_feet/min”, “fluid flow”} q f3pm

{"liters”, "liters”, “fluid volume”} vol 1

” 7

{"gal”, “gallons”, “fluid volume”} vol g

{”in. 1b”, ”inch. pounds”, “torque”} tq ip

pin hyd mks across p Npm2 through q m3ps

# 0ld pressure and flow units

unit
unit
unit

unit

”1/s”,"liters/sec”, "fluid flow”} lps
717, ”liters”, “fluid”} 1i

”

psi”, “pounds/in**2”, “pressure”} prsr

T e et )

"Pa”, "Pascals”, “pressure”} pa

pin flow across pa through lps

Hekkskokskskoskskokskskokskokoskskokskokskskokskokskskokskokoskskoskskokoskskokskokskskokskokskskskskokoskskokskokskskokskokskskokskokskokskskokskskokskokskok

# units for thermal

Hekkskokskskokskokskskoskskokskskokskokskskokskokskskokskokoskskokskokskskokskokskokoskskokskskokskokoskskokskokskskokskokskokskskokskskskskokskskokskokskok

unit
unit

unit

Hekkskokskskokskokskskoskskokskskokskokskskokskokskokokskokoskskokskokoskskokskokskskokskokskskokskokoskskskskokskskokskokskokokskokskskskskokskskokskokskok

{"C/W”, "degrees/Watt”, “thermal resistance”} rth
{”J/C”, ”Joules/degree”, “thermal capacitance”} cth

{”Sec”, ”"second”, “thermal time constant”} tauth

# Units for pneumatic components

Hekkskokskskokskokskskokskokoskskokskokskskokskokskskoskskokoskskoskskokoskskokskokskokoskskokskskokskokskskskskokskskokskokskokokskokskskoskskokskskokskokskok
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unit {"kg/s”, “kilogram/s”, “mass flow”} g kgps

unit {”st m 3/min”, “standard cubic meter/min”, “gas flow”} q s m3pm
unit {”st _ft 3/min”, “standard cubic feet/min”, “gas flow”} q s f3pm
unit {”st lps”, “standard liter/s”, “gas flow”} q s lps

unit {"Pa a”, “pascal a”, “pressure”} p pa a

unit {"psi a”, “pound/in"2”, “pressure”’} p ppi2 a

unit {"atm a”, “atmosphere”, “pressure”’} p atm a

unit {"bar a”, “bar”, “pressure”} p bar a

unit {"kg”, “kilogram”, “mass”} kg

unit {”"st m 37, "standard cubic meter”, “gas volume”} s vol m3

unit {”st _ft 3”7, “standard cubic feet”,”gas volume”} s vol f3

unit {”st liter”, “standard liter”, “gas volume”} s vol 1

pin pneumatic across p Npm2 through g kgps

Hhksksksoksoksoksokaokskoksksksksokoksdokdoksokskok sk ok ok ok okt sk sk sdoksoksokakoksk sk sk sk ok ok ok kok ok
# The discrete logic families

Hhkskskseksoksoksoksok ok skskksokok ok sdoksoksok sk ok ok ok sokstoskskskk sk sk sdoksokstokakokskskk sk sk sk ok ok ok ok
#

# Note: The Analogy supported templates depend on the following

# declarations. Please do not make any changes to them.

unit state {14 0, 707,707, "1low. 17,
141, 717,71, "high. 1",
14 x, ”x”,”x”, "middle. 1”7
14 =z, ”x”,”2”, "middle. 1”7} logic 4 = 14 x \
{CONFLICT RESOLUTION : foreign l4cnfr}

unit state {13 0, 707,707, "1low. 17,
13 1, 17717, "high. 17,
13 x, ’x”,”x”, "middle. 17} logic 3 = 13 x \
{CONFLICT RESOLUTION : foreign 13cnfr}

2. FRARk

AR Sk SO ST AR 44 ity s 44 FH BT DUIE sk ) SR A AR o SRR AR, R
0B RSO S SRR AT
3. UiMH# 4> (declarations)

MBI S5 R AT LU, fEBR A ] Be A AN S ul B, — ANk Ui, S —
ASEFYH, 0T MAST 8 SO AN TE ZEAERE— P (UM . B BB PE R 2 e L—A
“A7 MR EMEE, DU e LU XA “44 7, fEULE ey DI —28 “ 47 Iky)
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B ZEATT NGRS HIRE RPN, BRI —E MR H S, HUA B 1 o AR B 3X — B2, A
A AT BE IR T IX AR
4. ZHBL Parameters section

FERAR T, SERAZ & Carguments) FIRBEFIALTT, EATHIUE I o B A& 4L, H
ZHUE R . 1 Saber 1) alter fir4 A LAAZ & [F] It AT AU 2 8 B P i 2 4L

FEIX B S EAAE A SN, 7EH alter v 4 U 2400 Saber 17 54§
WEUH XS B IS EG 5 AMEAE Monte Carlo 73 HT I SRR ARE T — IR S B 1)

X — Bl th— 2o R IA R MAST B S sRE i, (RE X — B P AN e T
d_by dt(x), # delay p&%5.
5. MR

PRSI 0 0 2 0 B AR il FH B, I HAZ SRR A T AR b A [ G
o HRAHIE A

templatename.refdes connection_pt_list=argument_assignment.

Templatename J2 i FHATAR 1) 3k S A

Refdes /& fE Rt e Fgm 5, i ABAE B LR — 1

Connection_pt_list &2 RGE 5 BCHIR A5 f0, BB IBCFR % mi 8 — 7 24 5 B
it B4
6. When statement

When statement #7322 HIRA DR ASHLR, BB EFPIRES 5 RGRPREAT K, 8i#F
B RPRAS SECA T TR A G AEAF— L8 S Ui 7 B 5 A 21 When statement. #5566 —14>
HA M I MAST 8 5 R

template ideal d p n // template header
electrical p n // header declarations
{

var i id

val v vpn

state r rdiode

state nu a, b

number ron=lu

number roff=100meg // local declarations
/] AR S

when (dc_domain|time init)

{

schedule event (time, rdiode, roff)

}

when (threshold(id, 0, a, b)

{

if (a==1]0&b==-1)

{

schedule event (time, rdiode, roff)

schedule next time (time)

schedule next time(time+ln)

}

20



}
when (threshold (vpn, 1, a, b)
{
if (a==1|0&b==1)
{
schedule event (time, rdiode, ron)
schedule next time (time)
schedule next time(time+1ln)
}
}
values
{
vpn=v (p) -v (n)
}
equations
{
i (p—>n) +=id
id: vpn=id*rdiode
}
}
When statement (1 FH75 2 :
When(condition)
{

statement

}

RN R R EFREAR
template smplhold in gate out gnd = dt, rt
electrical in, out, gnd

state logical 4 gate

number dt=In # delay time in seconds

number rt=In # rise and fall time in seconds

{

var i iout foutput current

state v held theld voltage

state time next=0 #time when sample is valid
state nu sample #flag: 1=> sample, 0=> hold
val v vout, vin #output voltage, input voltage

fdetect event on gate

when (event on(gate))

{

if (gate==14 1)

schedule event (time+dt+rt, sample, 0)
else if(gate==14 0)
schedule event (time+dt, sample, 1)

21
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}

#sample input waveform
when (event on(sample))

{
schedule next time (time)
if (sample==1)

{

next=timetrt
schedule next time (next)
}

else held=v(in)-v(gnd)

}

values

{

vin=v (in)-v (gnd)

if (time<next&sample==1)
{
vout=vin-((next—time) /dt)* (vin—held)
else vout=vin

if (sample==0)

vout=held

}

equations

{

i (out—>gnd) +=iout

iout: v(out)-v(gnd)=vout

}
}
TR AN AR 2R R
template inverter in out //template header
state logic 4 in, out //header declaration
{
when (event on(in))
{
if(in==14_1)

schedule event (time, out, ;4 0)
else if(in==14 0)
schedule event (time, out, 14 1)

else schedule event (time, out, 14 x)
1
1

7t When statement 1 ¥ 55 {12 —ANB AR RA S, 18 H JE (i Saber [ P47 % %% threshold |
event_on fIR G4 & dc_done F1 time_step_done 4%, 1fij statement 3l 7 & i schedule_event.
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schedule_next_time FiI deschedule pR%(KI . When statement 5B, EARAEX S
BT LT VF 2 Bt When statement.

Lj When statement #H5C1(JLAS MAST N R 501 R0 =

dc_done M ARG IEIMEMASNTLIG, FHZLEN 1.

Time_step_done {EEF AT, &F— AR S K58 ONEEHZAE N 1. 78 When statement
W B RS04 = iE AT time_init, tr_start, tr_done, dc_init, dc_start.

time_init 7R AU 1, HetEol Feh %,

tr_start 7ERAHIFAN T 1, HEHN FERIEF ERRPNEEEAE T HER
SNBSS, SRR EN 1o MR RFENE SRR ST time_init 5L
Jg L tr_start AR E Dl 1,

de_init 55 dc_start () OC R 5 tr_init Al tr_start [¥) ¢ R AHL

DL b e 0 2 R S IR R GEAE A7 S R b RS, DR n SR 7R B E RS HE 2R
X RGERAT B AT LLZE When statement.

FIINEAT —N R L) R AR B A time, %48 5 R 07 BLARAE H APIRE T
RN 5 Z AR — A8 S time_next, IXANAR S HIA IE 07 Bgs i 2t N1 —A
e - A K

7E When statement [1] 4k /14 & % H 2 (144 event_on &%k, threshold i %%,
schedule_event p&%l, schedule_next_time pf#5.

event_on J&—/MAFIRBN R EL, E WA H | When statement Bt I, MR e AR
S N U2 R B R R A 1, A5 2 R B0 R B I{ER 0.

event_on (state_var [, old_value])

fERIEA T, state_var 22— MR, SEbk

schedule_event B %t1.4 % T 31 When statement 4515, %R 502 — N 318 E R 5k,
R AE DR AR e M %), i — ANk AR e R E e . SRR

schedule_event(time, state_var, expression)

Threshold &%, % B4 3] When statement BE 46, 29— MeERIENA “
B — AR A, R E R EE R 1, HHER:

threshold(expression,value [,before_state [,after_state]])

ELL LRk, expression &5 value HEATELA:, T threshold ff) 4 A& 7535 AL
before_state Fil after_state 4% & &4t A, ‘EAIA LLH KSR RAENIRES .

before_state [{I{H U1 T :

Y expression HFR{EAE “F5H” value {H 2 HIKT value [FER, 1% &R IFHEN 1;

Y expression HFIELE “F5H” value B2 5 /N T value IR, 17485 IR [I{E D — 15

> expression HFFMEAE “E5H” value {H2 /7% T value [R{EET, %48 & IR FMEA 0.

after_state [FI{EL 1 F -

Y expression HFR{EAE “E5H” value fH 2 f5 KT value (PR [PMER, %A S HIEN 1;

Y expression I ELE “ 57 value {H2 5/ T value [FIRAME R, 1248 & {E N —1;

> expression HFFMEAE “E5H” value {2 J5 % T value (IR [MIER, 1ZAF S EHA 0.

schedule_next_time p&EHf & FIEFIRAE L, E R BT ES R E RENED K, HH
?27\%:

[scheduling_id=] schedule_next_time(time).

N T IR IX 5 A B R, R AR S LR .

TR N B AR o
template clock out = hightime, lowtime //header template
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#this template models a square wave
state logic 4 out

number hightime  #time when signal is high

number loetime #time when signal is low //header declaration
{
state nu wake up //local declaration

when(dc_init)

{
schedule event (time, out, 14 1)
}

when (time init)

{

schedule event (time, wake up, 0)

}

when (event on (wake up))

{

schedule event (time+hightime, out, 14 0)

schedule event (time+thightime+lowtime, out, 14 1)

schedule event (time+hightime+lowtime, wake up, 0) // when statement

}
}

X EERATAATA), BERIE SR MAST BB A R, HIX— AN
d_by_dt(x)p&ZA1 delay DL A random pfi%. ‘&R LA FIAE Fortran 2% C i 5 S MREL K C
5y Fortran 5 (172 /7 (1438 55 45 JL 1R [RMELAE 4y 040
7. Values Bt

FRR Values B FH K g SUTE A A% 8 ol R Aol PRI Bd, & B 20 AR i 4 b 71
T FRB AR AR A
8. A

XA AN DA, ' TSR A B A A B2 AR a1 368 ) B 55 O 1) Kb B 7 9 o

a) LESAT AR AT BEAL AN Y ARG IR — A1 AL Ccollapse two nodes into a single

node), WHEBXAREHLAT LA E2P K, =), —HA5 50 collapse, HAIEMEE
B o

b) A THrkIAEL MM, © X —4lME.

) & SCRFE A

d) #fie A=A EE K.

e) /MBS YR IR E o

FEPF L, FRATG R B B — 2 ) B, WHR I — SRR I i T i B S R, KT
16— S8 IO (1 2 U5 U7 SLAR L RE 7 3L, 5 R IX A ) (1 = 22 s Rl — e o h
BB, WA X B ST G i — S8, R GE 0 0 FL At o) LUBCRIEAT o 1 i st il )
— G ) A — R RN
9. kB

T R BRI P o SO TG 1R i s REAE, S B B ABERR 13X — 8 730 T o fE R4
IER -
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TTRB PR TR ERES RGP HELRREI KR, X0 FEEHFELE
X MAST Wik, foax—Berh, nfLUEEH] delay sR%0FT d_by_dt(x)eki%, {H random i %5
ANBEAE I

T RB, @FAAHWAMT S +=M—=; ff'5+=7= is added to; 1l—=72 is
subtracted from.,

FEGN S TGN, 7 REB R € L through B &, KRG ref A&, L5 var
AR A Y (R IR R GERF AR 1K) T R

M _ETH AT DA B — AR v] BE LL A8 2%, (H EL R 32 )56 4 2 declaration 343, Values
BT IR, 1K UHR 73 2 g 5 AR e T 1K J LS 0

LTHURE T AR BN T8, R A AR P SO A<, 55 SO
TEH 41,

< includefilename < consts.sin
= MR R ST

FERTTH DAL T SRR, FoAl] 2 N3l 7 AR N A LA R 20 2 1 el . ok
IAZ I A TE AR () Z5 48 o A MAST SR o5 B AR AT W8 RS, (HAE G 5 ASEAR I
AR BT S, XA A Wk s RIS N g S AR B . NIl
W I — 1 BERER — BB 5%,
1D HAEZe ik

FERTTHVRE T — A TR, ARz, SR T /MRS okt — B R
A, TWRPRAAE R r IBE AR AR K NG o XA AR B (R g S LA A
RAZB Y LU A "B RO AR R I B, AT S8 R )7 b AR AL s 3
HAEAF AL, NP N I AU

BAVGNTE, AR R A ARG, AR S FR R R AL TR WRIRES, AR IE )
B R R R IR, B FERA T H AR RIRR R R 2

1 element template diode p m = is, ic # template header

2 electrical p, m # header declarations

3 number is = le—16,

4 ic = undef

5 external number temp

6 # start of template body
7 number k = 1.318e-23, # local declarations

8 ge = 1.602e-19,

9 vt

10 val v vd

11 val i id

12 struc {

13 number bp, inc; # Newton steps

14} nvd[x] = [(0,.001), (2,0)]

15 parameters { # start of parameters section
16 vt = k * (temp+273.15) / ge # compute thermal voltage

17 } # end of parameters section
18 values { # start of values section

19 vd = v(p) - v(m) # diode voltage
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20 id = is * (limexp(vd/vt)—-1) # diode current

21 1 # end of values section

22 control section { # start of control section

23 newton step (vd, nvd) # Newton steps assigned to vd
24 initial condition(vd, ic)

25 start value (vd, 0. 6)

26 device type(“diode”, “example”)

27 small signal (vd, voltage, "p—m voltage”, vd)

28 } # end of control section

29 equations { # start of equations section
30 i(p—>m) += id # current contribut. of diode
31 } # end of equations section
32} # end of template body

FEIXAMB 5 A2 R PR A UD KOR A AR 2 M R o
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B R

JI MAST 1 5 R4tk R g e TR P AL 2 Bt BIBUZ MAST i35 L,
] MASY 185 10 H IR 2 B 7 R G004 B s oo AR M TR

AN AT RE LA 10 ANy, EATRRALE X $RERE L SRR AR T
JAERHEL . 8B, ML, when Bt vulues Br. #ilB TREE

AR ) AN 2> AT AN, FRES o) 32 AR W07 Bt AT AR SR | Y
— AR
. BRCKIE S ERRA T 8 AR R AN, I AR B, R LA
FATHIZERTR R S5 Eog TR %
B SR PR, — AN RARMERIR, 5 — B2 TT B . TTA AR N AERCAR AT I element
KB o TX P MOS0 DX 31— T S ARAR A B 09 T L, 59— R B B AN AT D A
K R ORI 4 -
[element] template template-name connections [argument]

T8 SRR I S B 1] 2 template, @15 JE JofFAH, T FLSCHETR 4 element template

template-name JEAAR A, EN 5 44—

%1 : element template vesistor p m [= r,tnom].
T AR AESKSCERR, U template-name TR A AT, & AR argument AT UG
B
Pin-type (implied unit) id,id

State unite id,id
Ref unite id,id
Var unite id,id
Argument = JSHEAK —“REEH

FEA4S JR) H R A gl 2 R 0 WX — 384 1, 8 B U I & 2 B 2R AR argument (2R,
CHJETTAE k T ref B0 o
=L R

Je S B F R U0 B 7 B B N R B B FR B, JE#E A, argument SR ULR] o X —
3 (R R R 55 4 S Ff B R R —
. 5B

B MRER, CREARAHESE . AR P KPR EA %R, HETE
D5 ELAS TSI, LA 2% argument SIS EEAT monte carlo 73 BT Ab B BL . % S4Bk
AT EBI N BT, X5 C 8l fortran F /7 AHAL . S4B 1) KB iR] parameters, L&
SRRy -

parameters{

statements

}

TES B Y statements 1] UZIBAEE A, W UZ4AFER), tnf LU H] C 8L fortran p&
B, FIHILRECT SRR IEME, ©rl UL MAST 155 ERE, (HeEAmteH d_dy_dt
H delay PR, 751 B AE—n] F )45 SLAR i simvar 52 statistical

-5

parameters{

if (model—type==-n{
[



p=1
}
else (model—type==-p{
[
p=-1
}
rb=area*model—rb
work=spq(1,model,rb,temperature)
}
i fERTHCZFES], H MAST 3 S IR GIER B S22 — MR, 7Ef
—ANTCAEBERYI, A I E R B . R H AN o R A B, IEx
Vi BRI argument SR . JCARBARC IR 2 5 R G0 W& 10 FVEAR [R], - GO B )
templatename. refdes connection-pt-list{=argument]
templatename & Ui FH IR 24, & A EHARHCK BRI 22 1), refdes WIS, EAER
TR A i ME—FY, connection pt-list FTAR 3% 4% 77 2.
e.g.
element template v p m =dc ,tran ,ac
electrical( p ,m
number dc=0
union{
number off
struc{number v0=0, va, f, ,td, theta}sin
struc{number v1,v2, td, tr, tf, pw, per}pulse
struc{number v1,v2, ,td1, taul, td2,tau2}exp
number pwi[*]
struc{
number v1,v2,period,rtime,width,ftime,delay
}clock
Hran=( off=1)
struc{number mag=0,phase=0}ac=(0,0)

v.vl p:a m:0=dc=5

vv2b 0=5

vv3c 0O=vce

vvdd  O=tran=(sin=(va=1,f=10k,td=0.theta=0))

vvbe  0O=tran=(sin=(0,1,10k,0,0))

v.v6 f  O=tran=(pwlI=[0,0,10n,0,11n,5,20n,5,21n,0])

v.v7g  O=tran=(sin=(0,1,10k,0,0)),ac=(mag=1,phase=0)
75~ when Bt

when Bt —MEEBL, ZBIERAE RS RN RIBERE—i Y, RI7EAARMEEfE. &
LB HUE MG 5, BRAEECE S, DU 208 THE, il A i, i 17 FL 4 1Y)
IS [F) 55 o

when BBk b

when(condition){

statements



}

7F when B, SCEETEE when, TIAPERBIEE, — BAPHSERE L, BREUAFTIER)
W IEZAEIAT, 75 when Brrb 48 Sl K2 event-next-time FITTHE Lb 55 ki £
threshold 7824, [AJI B8 48 B4 /4 when HHFI4RAEH, Mi{E statements H &5k
JH 3 1) 8% %k schedule-event,schedyle-next-time.

£ statements AT DU BB TR ), B IR B — o BLRIRES
Values B

values BtIE/E A BOURRAE R, X —Berh 2R X val R e, & F28
F T REBR S5

values BUFARIERF— DK BB T, FURTE R T ZERHE A AT
G A% BT S I TR AH DG B AR RN I T 2D A 2 DT 5 — 2k, (HEEAR R i A
JRLRPE Ay, WA BRI T B AEZBOh BRI AR B2 EE val B (f EL8%
A next-time Fl1 step_size 0 AELE 1% BAE R R A A0 AR o

values B[ 7 B 172

values{

statements

il

o

}

Horh KBk 1A 2 values. & statements ] DU 1) SHEA), AT BLEF MAST
W NSRS (BR d_dy_dt,delay BREA) .

LT RAE val B E ) AR 5

7t values B, FTLL T C 5 Fortran TS5 I RG AL 40 431

electrical p,n

struc{

number is,cs,rs

} model=()

number area=1

{

electrical pi

val i idi,id

val g qd

val v vdi,vres

number work[17]

external number temp

foreign diodesub

values{

vdi=v(pi)-v(n)

vres=v(p)-v(pi)

id=vres/model->rs

(idi,gd)=diodesub(work,model,temp,area,vdi)

}

equations{

I(p)+=id

I(pi)+=idi+d_by_dt(qd)-id

I(n)-=idi+d_by_dt(qd)



}

TEAEDT B, A7 I 7 B AT L7y sl AR i o 28485, 4R nT DU L& — 28 pdok
SCHUXFERI DR, 7R AR i L L0 P o d B K 5%, % T W 7 YRR I /e 42 o B
TSI, AELE R 7R AR K val AR, 6 THIX RAR B A value B .

Val nv nsv, nsvf

Val ni nsim,nsip,nsipf,nsimf

Var | |

Values{

Nsv=20n

Nsip=0.71

Nsim=.71p

If(freq~=0){

Nsvf=200n/freq

Nsipf=70p/freq

Nsimf=70p/freq

}

else

Nsvf=0

Nsipf=0

Nsimf=0

}

control_section{

noise_source(nsv,l)

noise_source(nsvf,l)

noise_source(nsim,l)

noise_source(nsimf,l)

noise_source(nsip,1)

noise_source(nsipf,l)

}

FEIB

FEHIBE —AN HIBOM AN — MR B B S, X JEA R ), St
HUTEAS I AR T B, et 2 0y 1 as iy .

P B A B h

control_section{

statements

}

I control_section J& 1% B 1) G HE ], 45 HIEB T statements HUBEZ D LA T T
—

Collapse(nodel,node?)

Noise_source(val,pin_or_var[,pin_or_var])

Sample_points(variable,sapoints)

Sample_points((variable,variable),sapoints)

Pl_set((dep_id[,dep_id]),(indep_id[,indep_id]))



Newton_step((variable,variable),nstep)

FE— SO AT IR, ATREEL AN AT, IR R RGN A, I
AT, KSR RGN, SIS N AZ PRy LA B0 07 T3 S e iad o 3 i s ) (e o430, 5 D045
LA R o IR IS AT o 1K A i AE I B oA collapse  pR KL, 1% bR HI T VL R
collapse(nodel,node2).

TEFE B, nT DA HEZe My BRIEAT G M A AL B o X T ARG AL I 5, o Hedh AT 2k
PEALALBE, T8 =Tk

P TR R AL AR M R ALNT, T BORAR SRSt SRR XMy
RGNEAL, WIASTE ZA EAARATAT H G I AR, 132 RGOS B R T I A A 1 K
S, WARKBT O EAG N, AT SR AU A SX RO iR IR AN KT8, 75 saber
A FHIX RN IT

S RO RS AR IS 2 T R 8 A I AR MR, SR 45 A D A AR I R
I, 05 BRSSOV S AR R R, AR T SRR 45 H G i ke v A
N RIEREVE, R, BRI EORAUE R 2k

U S FERS AE G MR AR T X 2K T ok AT S AL AR B, AT BAAE 45 R B bR
sample_points #i7 % .

sample_points [¥]H 7224 sample_points (variable [,variable],sampoint)

A variable J& HAN T LML AR R (B LeAR ), ] sampoint s&— X5 dE, 45
BTN B RS ORI

Struc{

Number breakpoint,increment

¥sp[*1=[(-100, 10), (-10, 1), (0, 0.2), (10,0)]

val v vd

control_section{

sample_points(vd, sp)

}

7t saber H1, H—H Fortran 5 s RFERAEL, logsap, 754 5 R 7 B v LR FH % ek £k
RSEIURAE o BRI N

[*]=logsap(a, b, c, d)

2 RRHRR 3R [ R — X B2 e 282 3R IR ) 5 i ek 5 T ) S 8800 K . 1R
HA R 0 S

1. logsap(1u,1meg,1,x)

-1e6, -1e5, ------,-1e-6, 0, 1e-6, ------ , 1leb, 1e6

2. logsap(lu,1meg,3,x)

-1e6, -4.641e5, -2.154e5, -1e5, -4.641e4, -2.154e4, -1e3, «+++++,-1le—6, 0, le—6,

—4.641e-5,-2. 154e-5, , =+=- , leb

3. logsap(1u,1meg,0.5,x)

-1e6, -1e4, -1e2, -1, --+---,-1e=6, 0, le=6, , ==*--- , le6

4. logsap(lu,1meg,1,90)

(-1e6, 1ed), (-1e5, 1e3),, *----- , (-1le-6, 1e-8), (0, 1e-8), (-1e-6, 1e-7), +-+--- , (1e6, 0)

T2 PE IR 5 — PP pydilt Je AE A2 P h 28 bR — 26 5, B i 0 N0 Bt Kl il —
ZATek, RN TR A E . PO EAE B R R 2 AR MR . 4E saber HH
W P X R 1R AT e VAL AL, 5t v BAF pl_set v 22K SE2H

PI_set(id, vd)



e LRRRFRZT, vd & HAR, id Z2RAR. E LIRKCRN, Hh2EE 0x R
vd FRFE R, ARG AT LA T L IR e £

PI_set((idi,qd),vdi)

FH 3R s B0 4 12 idi RN qd #B 2 vdi 1) R 5

SNPGRS U N E A

FEATT TTA, A7 I 5 0] S A i g AU ACRHEAT 12 0], A 1) o bR 5URE AR AR AL R ) IS A%
AP

Newton step(variable, nstep)

newton_step((variable,variable),nstep)

€g

struc{

number breakpoint,increment

} nv=[(0.2, 20m), (0.6, 1m) ,(1, 0)]

val v vdi

control_section{

newton_step(vdi,nv)

}

JIFRBL

JiREBE R IR e mRe 1, DLW RGeS R )8 Mo T R E X

equations{

statements

}

1t statements LS PIROT R, —POR0 RGREE S, i MU RR To o sUHER
P o n SRS R R To A s R, WA TR R I T RN R AR AN B A5

18 X ARG AR RN, ZFEMABMRERI+=8—=. +=M5FE (toaddto) —=
2 L& (to subtract from).

FERETTIRE R T AT LA MAST 55 BT 2%, B d_by_dt i aim A fe il +
i—.

Electrical p, m

Var id

Number resistance

Equations{

I(p->m)+=id

(v(p)-v(m))/resistance

I(p)+=id

(v(p)-v(m))/resistance

I(m)-=id

(v(p)-v(m))/resistance
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