















































































































Circuits Second OrderCircuitsand filtering
Let's consider a series RLC circuit driven with
a sinusoidal voltage input
Vi t cos wt Re Fed point

or Re est where et
Reintpietist

1 mar
estet

Lets first consider the transfer functionfrom the
input voltage to the resistor voltage

Hals RIT s t

Es
The characteristic equationis

s Es 0

matchingthis to 52 205 w 5 s Wp O

undamped naturalfrequency W

exponentialdampingcoeff A

circuit quality factor Q ER
for characteristic impedance to


















































































































Circuits Second OrderCircuitsand filtering
S jw sinusoidel input

Halo 11thjune
Hell

pY Hrw E Atan

i In sinusoidal steady state

t F ai.co wtt e I atanlYfce

Let's consider the magnitude phase of Halw
over frequency
Frequency Hr w He w

was WRC I
wa te
w 1

w

I 1
w

Asymptotes intersect WRC w

at value


















































































































circus aniiii.fr i iitiiiiidpefiidife
Helu
logscale

Q

ÉrÉ
EE

iiiAiI

iii

Hell

The peaking sharpness in Hr w is reflected in
the degree ofdamping in the naturalresponse
see demo

overdamped Q

criticallydamped Qo Me theunderdamped Q
t

veryunderdamped Qo FINE


















































































































iii it me iita tsIetiiiindvfiitiiisinut
and Up is the output
Hr w passes frequencies near w Wo and
attenuates frequencies for above or far belowwo

This is a bendpass
filter

Ealey
20Iced e g can beused to pass

signels from a radioI

anemia

station transmitting
w Wo while

decade from stations at
logscale other frequencies

ifeng.iq
of filters with this kind

imtl
siientent

tticesttHulss
I.si Hea

tv inith itEi
filter Bbcks signals
near W Wo

Hels stette
H s

52 Est te


















































































































Circuits Second OrderCircuitsand filtering
Note that all transfer anti iceftp.iehavethe It and the same naturel frequencies
with the same form of the natural response
Wo Qo Zo Wd etc are thesame

t.tt e e
Considerthe transfer functionfrom V to to

Halw His
s.gg T.iejaLHlw

11 u tjwre
How qq.gl He Ann If
Frequency H Cws Hc a

was e
I

wa te
w I
w E s t
w


















































































































Circuits Second OrderCircuitsand filtering
I

The amountof peeking
transition to rolloff
dependupon Q 0 22

1 50dB
75 40dB dec

who
Yogscale

This is a lowpass filter

Having 2 energystorageelements gives us
a fast roll off a wt or 40dB decade

EE I c

roll off


