Transient Circuit

e DC circuits _
Different ?

e Transient Circuits

v .(t)=Vv_(0)+ [Vc(0+) - Vc(oo)]* (e_%)
i, (=i, (©)+[i, (0 =i, (©)](e )

T=RC S
R
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Vin C__D Vout

t=0

s t<0 -- close, t=>0--open
t=0

>< t<0 -- open, t=>0--close
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Ex.

Vc

@t<O0sec, InitialVc=0

w4

o

Ve

@ t =100 sec

Prepared by Ricky Choi

Vc

N
100 sec
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,0 V=2 [0 0=
= V() =? _
" 4 — | —mm—it=? _& _ ZS) .
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_____________________________________________

\ (0+) after 10
4"

Vc(t) .'0

10

__________________________________________________________________________

Vc(OO) after ? —' - ‘/ Vc(0+)after = Vc(o-) before VC(OO) before

__________________________________________________________________________

_________________________________________________

_______________________________________

—————————————————————————————————————————————————

_________________________________________________
____________________________________________
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EX. R )t<=O
W\~ N T=RC
Vin C:D C ve(t) Initial v, =0
L v.(t)=? when >0
V()= V0RV0) [V, (0M=0
V(0)=7? @ C (open) VC (OO) = Vin
R

W

Vin

(2

Prepared by Ricky Choi

;C V. (t)=v (o) + [Vc(0+) — Vc(oo)]* (e_%)

v.()=V, *(1-e )
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Ex. t=0
- —X L

R
Vin C‘D L 1
- L Initial I, =0

1,(t)=? when t>0

1.(07)=0 i, (0")=i, (0%) i, (0 =0

i(o0) = 2 @L(shor) [ (c0)=V. /R
& i =i @+[i,0)-i,@]()
Vir@) L.l 1 i (t)= m *( %)
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Ex. Y eka
_l- VWV~
2 + | 100uF
12V D Ve _—— §31<Q
- v.(t)=? when >0
VC(O-) - Vc(0+):Vc(O_)
1 6kQ

k
AA—— v.(0)=| —%_|i2
T 100uF 6k + 3k
ol
Ve 3kQ

Prepared by Ricky Choi

- VC(O_) =4V
@ C (open) v.(0)=v,(0) =4V
v.(0)=4V
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t> 0 V(oo)= ?
| 100pF m— "
C+> Vc § 3kQ k0 § Vo :—1 oou F§
12V _ 3kO

* | 100pF
Ve —— 2kQ)

V.(t)=v_(0)+ [Vc(0+) ~ Vc(oo)]* (e_%)
v.(0)=0+[4-0](c %)

— 4% 02

T=(2k)*100u
1=0.2
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= —- iyyes

_|_

Cf 4V §3Q — IF § Vout
40 _

Vou(t) =7  when t>0

VC(O_) — ! VC(O+) = VC(O')
U
@  Ssar Saa KOO
I Vc (O+) — 4V
@ C (open)
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t> 0 v(o)=7?

VC(OO)=O i %
Vc(t)=Vc(°0)+[vc(0+)—Vc(oo)]*(e—%) i 20 Z_ IF
—0+4=0l*le i g
romebare) L T=(2)*1
=4*e_% i T=12
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_I_
IF Vout v (t)= (4) : (4 * e;)
4Q ) . 2+4
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Ex.

AWV—
s0 = |i®=?
when t>0
i; (0))="7?
36V
+) @ L (short)
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Vl—36+Vl—O+Vl—O=O :>V1 — 24V
2 6 4+ 8
iL(O‘)=X=%=4A
6 6
iL(O+)=iL(O‘)=4A iL(O+)=4A
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i (0)=0
L 2

B R B 6+4+8

T=—

9

i (t)=i, (0)+ [iL (07)—i, (00)]* (e‘ )
o=0+loglo(c )

Prepared by Ricky Choi

i(t)=4e

Elec2400 Fall'21/22 Tutorial10 (v1)

108



Ex. 2.0 2.0 -
2H
12A o
D ‘ 0E 4oz 0T
when t>0
0]
i (0)=2? i (01) =1, (0°)

2420 o —s i (0)=—>—*12

A~ | 2H— 3+6

i (0= 4A

i,(0) =i,(0) =4A

@ L (short)

Prepared by Ricky Choi

i (07)=4A
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t= 0 i(0)="?

1 . -
w — ip,(0) =0
3Q$‘ 602 N YEY
- 1=0.277

i, (0 =i, (0)+[i, 0)~i,@)]*(e )
i, ()=0+[4-0]*(e ™)

iL(t)=4*e_ﬁ
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