Elapsed Time Formula

X(t;)—x(t,)
X(t, ) = X(t,)

t.—ti=7lIn

(tj , X(tj )) 1 any point lying on an exponential
> waveform with positive or
(t:X(t)) | negative ¢




1st-order Linear Time-Invariant
Circuits Driven by DC Sources

State Equation

o X X(t

s _ X (t.)
T T

7 = time constant

X(t_ ) = Equilibrium Point
X(t,) = Initial Stateat t =t

Solution: C(t=tp)

x(t) = x(t,) + [x(ty) — x(t,)]e

X+ StableCase: 7 >0
(@) X(t,) < X(t,.)

X(t,.)

X(to) )




1st-order Linear Time-Invariant
Circuits Driven by DC Sources

State Equation
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7 = time constant
X(t_ ) = Equilibrium Point
X(t,) = Initial Stateat t =t

Solution: C(t=tp)

x(t) = x(t,) + [x(ty) — x(t,)]e

X+ StableCase: 7 >0
(b) x(t,) > X(t,)
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Untable Case: 7 <0

(@) x(ty) > x(t,)

X(to)_
0.63[x(t,) — x(t,) ]




Untable Case: 7 <0

(b) x(t;) < x(t.,)

1.72x(t,) — x(ty)]



(tk’X(tk))
(t;. x(t;))
(1 1)

X(t)—x(t,) = x(t,) - x(t.)]e -

(1)
X(t) - X(t,) = [X(t) - x(t.)]e
(tj—to)
X(t,)-x(t,) e = W
X(t) - x(t,) O
o X)) = x () | (e t)
xt) - x(t) | e
—
x(t) - x(t,)

t,—t, =71In

- x(ty ) = x(t,) _




Driving-Point Characteristic

The 2 nodes { @ , @ } where the voltage
source Is connected are called driving-point

terminals.
The I-vs.-v driving-point characteristic

IS the set of al (i,v) which simultaneously
4

satisfy:
1. KCL /
2. KVL 5 -\
3. Congtitutive Relation of

al elementsinside N




Transfer Characteristic

Nodes @ and (@ are caled driving-point terminals.
Remark:

The v,-vs.-v, transfer characteristic Is
the set of all (v,v,) which ssmultaneously
satisfy:

1. KCL \Y/

0,
2. KVL

3.V - | characteristics of
all elementsinside N /"

4. 1,=0
(no-loading condition)




TC (Transfer) Plot




DP (Driving-Point) Plot

— § /4ﬁ;/ B=RIR+R)




