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LAPLACE TRANSFORM

CIRCUITS
s-domain solutions
EXAMPLE 3
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Find a symbolic expression for Vy(s) in terms of not more than Ry, Ry, L, C,

and constants.

tran sformed.  carcuit

initial ¢onditisng

before =0, vi (%)= &V

with constant currents and

This, in turn, means

wire and C=open,

Sod’\ : To Find +the Laplace
elements, we First Find
for L and C: {,(07) and ve (07),
For a Lor\cj time
For +this DC input, the cireuit wil reach
an eﬁuLLibrium
VoH:qges, Thus, derivatives di, /dt and
Ave /d+ egual zero.
VL =0 qrm‘ Ld =0. So L=
Lep _':_‘5’(0-) R=2
=0 = WA

$v(E)

+V§ C3)




|COCEPTUAL

TOOLS

By: Neil E. Cotter LAPLACE TRANSFORM

CIRCUITS
s-domain solutions
EXAMPLE 3 (CONT.)

The op-amp has vxe_aa-l:'\ve feed back that
acts to keep vo = v,. Thus, we have
OV at +the inputsof -+the op-amp.

If we consider a voltage passing 'H')rouah

the 4V source, L = wire, C= open , and

across +the op-amp 'LV\Pu'E$=OV Arop, we
have

Ve (O—) = 4V,
Since C =open, we also have

LL(O—) = OA.

Now we Laplace *ransform the anu-l:
VoH:auje, +o obtain a model For ‘the sS-domain.

Li%-tuE)} = L3 -Litu@)

A F

-4
9

(o)

i

Thus, V.(8) = ov which is wire.

Using a parallel current source for inrtial
¢onditions on the L, we have 0/8 = OA=open.

Thus, we may leave out -this ssurce.

Using a series veltage source For initial
conditions on C, we would have uv/3. Since
we have a Virtual reference at v., however,

C is effectively in parallel with K, and C.
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Thus, we use a parallel current sourae
for initial conditions on C¢. The value

o +the current source is Cv.lo-) = C-4V,
The direction of current s chosen +o
'PLadt cll\cu-ge_ ihstantly on C  that will
y.‘e_\o\ KV at time O% across ¢, ( Note

that, in the time-domain, C-uv corresponds
4o C4v-s+).)

S~demain. model:

skl Ry
R, 3¢ i;
VYN ST W
I
¢ -
Vd(O) ov |+ -Vc;(s')
__;O—
\vg

To solve +this op~amp circuit, we observe
that Vv, = oV and Vo=V, =oV.

Dince no current Flows ints +he op-amp,
we also have Tg Flowing toward the
- wnput Ffrom the left is the same as
current T -Plouoi,nﬂ in Ro. We write
e_%uo\'(:lons for Iy and I Ms£n7 V. =0V
Then we set Tg = Iy and solve for V,(s).

We observe +that Tg is the aarrent -Howlng ih
Ry and gl, and we use a current divider egh.
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Is = C‘.vc(O') ' /s¢
/3¢ + RllsL
= - CVCCO-) \
V+s¢- R, lIsk

= — Cye07) |+ R,/sL

l+ R, + sR,\C
sSL

= — Cv.(07) sL+ R,
sl + R, +8%R,LC

I = -—ﬂvC(o*) A 8+ R/
RZ 2%+ 1 g+ o
Ric ¢
or Lg= -~ YV $+R,/L
R\ sz""_\_S'\’L
R.\C LC
For Ty, we have
I[_S; = ov—V,(s8) = -V, (s)
Ra Rz

Eguq-\-.i.vxg Ly and I and so)v‘m? for V,(s)
yie\.o\s

Vo(s) = - RZIS

V,(8) = 4V- Rz s+ R,/L
Ry &%+l _s+ 1

R« Lc




