ECE212HI1F - Circuit Analysis
Lecture #9

Capacitors and Inductors

Individual Characteristics and
Combinations




Key Points

1. A capacitor as a circuit element is characterized by:

Qg

I R N N

U

() q(t) 7

The instantaneous current through the capacitor depends on
the rate of change of the voltage across the capacitor: i.(r)=C

dv ()
dt
The instantaneous power is: p () =v.(0)i (1)

The instantaneous stored energy is: w.(t)= L, pL(t')dt':%Cvé(t)
; : : . dv,
The voltage across a capacitor cannot change instantaneously, i.e.,ic = 7

After the initial charging up, a capacitor will look like an open-circuit (i, =0) to a
DC (direct current) source

Series capacitors have the same charges on their plates, thus the equivalent is:
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Ce Series = L+L++L
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Parallel capacitors have the same voltage across them, thus the equivalent is:

C =C,+C,+..+C,

eqParallel

13

|



rR| a| r| A

v(t) (V) 4

A i.=0A D. i.=-0.022A
B. i.=0.022A E. i,=22mA

C. i,=—20A ;



Example 1:

Current, Power, and Energy in a Capacitor

The voltage across a 1 uF capacitor v(®) (V) §

is shown to the right. Draw the
current waveform, i(t)

R | (@ R | ﬂ|
20F~-=
| |
| |
! ' 0.8 1.0 1.2
of——— ] -
02 04 06 !
: i t (ms)
[ I
;7 | S S .
A
; ,
0 0.2 0.4 0.63 0.8 1 1.2

************************************************




R | 3 R\ n\
. )
Key Points (cont’d)
i(7)
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2. An inductor as a circuit element is characterized by: 20 jL
O The instantaneous voltage across the inductor depends on ' 0
the rate of change of the current through the inductor: vL(t)zL%
0 The instantaneous power is: p, (1)=v, (2)i (1)
t ’ ’ 1 %)
0 The instantaneous stored energy is: WL(t)=LpL(t it == Liy (1)
O The current through an inductor cannot change instantaneously, i.e., v, =L%¢w
Q After the initial “charging up”, an inductor will look like a short-circuit (v, =0)to a
DC (direct current) source
O Series inductors have the same current through them, thus the equivalent is:
Loyseries =Ly + Ly +...+ L,
O Parallel inductors have the same voltage across them, thus the equivalent is:
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A. r=0.1 ms D. 7=0.75ms

B. r1=025ms E. r=09ms

C. r=0.5ms



