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Charge

the capacitor voltage slowly follows
the shape of the applied step input

voltage _|

the capacitor current changes abruptly
by the applied step input voltage and
then slowly becomes zero

unyielding voltage

current jump

continuous

v, + v,
v.(07) = v (0%)

1, =

N

i, jump

i{07) = i(0%)

Capacitor 5 Young Won Lim
Discharge
dv, unyielding voltage
I, = C -
dt current jump
continuous
v = v, + v,

the capacitor voltage slowly follows
the the shape of the applied step
input voltage

the capacitor current changes abruptly
by the applied step input voltage and
then slowly becomes zero

|/ v.(07) = v (0*)

i, jump

1

i(07) = i(0%)

=
n

1

Cabacitor A

Young Won Lim
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Capacitor V - | Phase Relationship
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The phase angles in the equations for &’

the impedance of capacitors and
inductors indicate that the voltage

across a capacitor lags the current

through it by a phase of w/2, while the
voltage across an inductor leads the

current through it by 7r/2. The identical

voltage and current amplitudes indicate
that the magnitude of the impedance is

equal to one.




Capacitor [edit]

For a capacitor, there is the relation:

dvc(t)
dt
Considering the voltage signal to be
vo(t) =V, sin(wt)
it follows that
dvc(t)
dt
and thus
ve(t)  Vpsin(ut)

ic(t)=C

= wV,, cos(wt)

sin(wt)

ic () wWOeos(wl)  yosin(ut + 1)

This says that the ratio of AC voltage amplitude to AC current amplitude across a capacitor
is % and that the AC voltage lags the AC current across a capacitor by 90 degrees (or the

AC current leads the AC voltage across a capacitor by 90 degrees).

This result is commonly expressed in polar form as

.
Zeapacitor = —e 2
P wC

or, by applying Euler's formula, as
1 1

anpacitor =-J wC
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