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What is the damping ratio, {?

EO'W do overdamped, critically damped, and underdamped circuits behave?
eview

1) Second order circuits

R , L » C
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a) H(s) = VC(s)/V/(s) when R=10.1kQ
1
Ve(s) sC 1 1
H(s) = Vor(s) = 1 = sC = 2 divide top
T Ry+sL+—  sCRp+sCsL+ = s LC+sCRp+ 1 and bottom
s 5C by LC
1
H(s) =
LC
2 RT 1



Electric Circuits Prof. Shayla Sawyer Spring 2015

ECSE 2010 CP21
Also can write (willuse later)
as ’ Rp wo = 1
W 2Qwq = T LC
H(s) =
S2 + ZCWOS + w02
R =&
(= —TF damping C= W
2 NL ratio
(>1 overdamped case real two different real
poles poles
C=1 critically double -6db at attenuation of gain!
damped pole wce
(<1 underdamped complex can get
pole resonance!
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0 - =1 !
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H(s) as s goes to —— goes to H(jw) = 1 goes to
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w
This is a low pass filter and a rolloff of also known as the slope of the stopband at
40dbo pole w"2 or s"2 =2 *20 log the
0
RLC series vout = V¢ second order low pass
filter
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Overdamped case: two different real

poles
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b) H(s) = VL(s)/V(s) when
R=10.1kQ
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c) H(s)=VR(s)/V(s) when R=10.1kQ
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2) Second order circuits TEAM ASSIGNMENT

1 L 2
AN MY

1E-3

a. H(s) = VC(s)/V(s) when R=2kQ
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b. H(s) = VL(s)/V(s) when R = 2kQ
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3) Underdamped cases of the RLC series circuit

R
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AN\ 1~ 2

1E-3

GDVS

a.) H(s) = VC(s)/V(s) when R =
1kQ
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b.) H(s) = VC(s)/V(s) when R =
1.41kQ
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c.) H(s) = VC(s)/V(s) when R =
100Q

10



