CO7GEPTUAL _TOOLS

By: Neil E. Cotter - LAPLACE TRANSFORM
CIRCUITS
t-domain waveforms
EXAMPLE 5
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Find 1, (t).
ans
solh:  Since the scuree, tg#), has a constant value

For a (ong time before +=0, L will act L[ike
a wire at +=0" Thus, all of He current
From g (%) will Flow thru the L at +=0
and ¢, (07) = 2A.

Our s-domain model for L:

L.L(a-) = 2/4

Note: We choose +his smodel For conveniende,
(in that we may Combine this cuarrent sodree
wth g (t]). We could have chosen an
alternative model consisting of a veHage

source n series with gl
—LLL(O-)

sL

our next step is +o find the Lq/olqc'e
transform oF L:7[-{:).

For +>0, we have {.:7/19)'—' QA%[H(—E)-M(’*—'")]
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We write f_ﬂ(-t) in a Fform that allows us <o
use -the time- delay Falenéity Sor L.qFIace transforms:

e 3 F(t=a) u(+t-a) where a>0’§ = E:asoC 3 :F(-l:)u[t)}

We Ipradeeal +to +ind a way +o wr/te
“4At . u(+-1) as a fanction of (£-1):

~Y4At-u(+-1) = —4AG=) 1) ulE-1)
' = ~L+A((4:—l)+i]u(-z:~»)
= FlL-1) ul+-1)

where F(+-1) = -4 A [(-(:-I)H]
woF) = ~q4Al+1]

Thus, £ §ig(e)i= Ta(s) = L3uAt u(ﬁ)§+e_s£§—%+l§u&-)}
)

or Ta(s) = Lm(\ —e [}
T m T | gts

C‘omloin‘wj results qives us +the gs-domain model:
+

N Ai} @:DL%":)J?A sL 3R Ys)
s
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We have  Vi(s)= L, (s)- LR - T_ (s). 2R

s 3+R/L
where IT&(S) =4A(1-[i+sle’)} 2A
. S

s*

Multiplying thru, we have +the Following for- V,(3):
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V, () =4Aﬁ-['-l"+'s]€s)R - ZA R
S(s+ R/ S+R/L

Using R=52 and R/AL = 58/250mh= 2037

V,(s) = zov(\-e:s) - zcwe-s - loy
s(s+20) S+20 s+20

For +the Hfirst term, we use partial Fractions:

L S Kl + Kq
s(s+20) s 3t 20

]

where K, = - __\____.)
s(st20) \s=¢

20
Kz = (WO) ! = -1
s(s#20) |s=-20
-3 -8 -3
Vo(s)= Iv(-e ) - lV(l-e ) - zove - [ﬁ\_/
S S+20 S+ 20 420
~/ -9 —a(—&-l)
From the delay identity, £ §e  §=e ut-1).
i+a
L) = IVul) -y ul-1)
-20t ~20(t-1)
=IVe yft)+ Ive ult-1)
— zoft-1) - 20+
—20/ e ut-1) — 10ve u(+)
F. > +
—20t .
e decay (with | se¢ Aelay)
2 20V




