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é{;‘% Resonance in Parallel RLC Circuit .

- . .
* The supply voltage: V' =17 where Z J | 1
1s the net impedance of the three Tx It !

Y
j.-"
parallel branches. “E I:IR 3im 1

 In parallel circuits, 1t 1s simpler to
consider the total admittance Y of the

three branches. Thus, 7
V=1/=—
Y
where
1 J . ( 1)
Y=G+ —+ (=G + =G+ jloC !
P JoC ~ JoC J’L ~
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é;g% Resonance in Parallel RLC Circuit

« Atresonance (v = w,), the net susceptance 1s zero.

l.e. (

M
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* Therefore, the resonant frequency (o,) : F‘ [,,.,__ UE %im -

D = L rad/s

r

JLC

At the resonant frequency, ¥ = G = 1/R, the
conductance of the parallel resistance, and /= VG.
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@ Current through Resistance -
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* The supply voltage magnitude:

i

‘I‘ Y I | Yi

Fes 9 b -1

« Atresonance, @ = m,,

V=

‘I ‘ The three-branch
_5‘ V ‘:‘ 1 ‘ xR parallel resonant circuit
1 2
- +(0)
VR

V=

. _ Ve _V _IxXR__;
* Curent through the resistance atmf:fﬂ—f—ﬁ— > I |
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* Magnitude of current through mductor at w,.:
V _IxR _ ( R\

1, |= (,Tl xI=0x1

X, of (oL
« Magnitude of current through capacitor at w, :
V IxR 7
1. "X, =(aCR)x I =0xI PR P P

oC ’ |
_ _ _ _ [ Y |:| R jof, L
where O 1s the current magnification 1.e., T

ol

=(oCR)

The three-branch parallel resonant circut
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Current magnification O 1s also expressed 1 terms of inductive or capacitive
susceptance (B), mductive or capacitive reactance (X' ) and conductance (G) :

Q{Mﬂ} .}[{%J:[i]_[i] ;

By substituting e, = 1/N(LC) in O :
C
L
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The three-branch parallel resonant circuit
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Bandwidth and Half Power Frequencies e

The parallel RLC circuit 1s the dual of the series RLC circuit. Therefore, by
replacing R, L, and C 1 the expressions for the series circuit with /R, C, and
Lrespectively, we obtain for the parallel circuit, the Y,;,/212 frequencies:

-1 (1\31 1 (1\31

) = : _— 14— (= : — -+ —
" 2RC \\ 2RC J Lc ||’ 2RC \\ 2RC J LC
« Bandwidth: BW=0,-0= — o A P s
0= oo | =
- @ R
* Relation between BW and O: Q= ——=0RC = ——
BW L
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Bandwidth and Half Power Frequencies
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The half-power frequencies 1n terms of quality factor:
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The three-branch parallel resonant circuit
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