MNA Solver

[f]—Numerical Inverse Laplace Transform

[{]—MNA STAMPS

[E]—OpAmp Integrator
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Numerical [ti te]::[Os 300 ms ] f:=8Hz Vo:=150mV w:=2-n-f =50.2655Hz
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Real integrator

Symbolic solution in freq domain

1 | vi(2) 1 o] v (s)= ___ i)
i . R, [12] o SOL3 [1+S'CF'RF]'R1
—AAM—1
R, Jo3] . S .
B c [2 3] Symbolic solution in time domain
X =
Vin 6) OF Can't find a general explicit
[4 3 2] expression.
Ry [23]
= R [0 4]
Vi (s)

R,- invlaplace

s,t]

1—i—s~CF~RF

maple[invlaplace (VO (s), s, t]]:—

Search a particular symbolic solution

Pulse train Vo

\%

i

(s)::?~tanh

R

=

Voulse ‘=Mmaple [invlaplace [Vo (s), s, t ]]
. 2-t .
—1+4+ceil TJ tanh[sT
VO'RF' (—l) —CF~RF~iHVlaplace HS'—%, S, t
Vpulsez_ R
1
Fails, take vpulSe =0
Sinusoidal v (s]-— Vo ®
i o 2 2
s 4w
v_;, ‘=maple [invlaplace [Vo (s), s, t ]]
. t
Vo Ry+|~CpeRy-cos(@-)-0+5in(0-t)+Cy Ry-exp| - | -0
F R
Vsinz_ 2 2 2
Rl-[1+CF -RF o]
It's OK
Numerical [ti te]::[05300ms] f:=8Hz Vo:=150mV R, =250 kQ
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v, (t):=Vo-sign(sin(®-
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Pulse train input
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[El—opamps

Summary of basic Clear[Vi, R,, x]=1 Veor ::MNA[X, MNAAC]
op amp circuits 4
B R, Inverter v, [1 0] Voi=Vg,, V, R,
amplifier 3 vV, =- R
R, 3 Y Ry [12] 1
v; . Y, R2 [2 3]
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2 R, Nonirllve.:rter v, [1 0] V=V, [Rl +R2]'Vi
amplifier R [0 2] 3 VO:R—
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4 = Difference v, [1 0] V=V, RZ.[_V1+V2]
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