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Parallel Resonant Circuits and Simulation
Parallel Resonance (Summary)
General circuit
Simplified circuit (Q>=10)

Impedance and voltage over frequency (frequency response)

Selectivity change with varying Rc

Summary equations from the text

Parallel Resonance ICP

Calculations using the Q>=10 equivalent circuit

ZTpP calculation (exact)

IT calculation (exact)

Vc calculation (exact)

Simulation results/clarifications
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Parallel Resonance - Summary

General circuit
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Parallel Resonance — In Class Example

18. For the network in Fig. 21.5%: R,
a. Find the resonant frequencies . f, and f,. What do the A
results suggest about the @, of the network? + 0k g S150 Llf

b. Find the values of X; and X at resonance ( f,). How do C N

=

+
0.03 uF V,

they compare? E=100V ”\) lfr_ CA
c. Find the impedance Z;_at resonance (f,). pk L 480 pH
d. Calculate @, and the BW.
Find the magnitude of currents f; and [ at resonance =
(fy)-
f. Calculate the voltage Ve at resonance ( f). (o) }, o ) Loy
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Therefore, we are using the Q>= 10
circuit and equations
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Simplified Circuit I ;" R, §ﬁ', = OB, g-ﬂ, =X e
(Q>=10) ’
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TABLE 21.2
Parallel resonant circuit (f; = 125 VLO)).
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18. For the network in Fig. 21.5%:

-

o
a. Find the resonant frequencies ff, f,, and f,  What do the

Parallel Resonance — In Class Example

A _ﬁ__:_a
results suggest about the @, of the network? + J:;l R=150 J‘;(
b. Find the values of X; and X at resonance { f;). How do . +
they compare? E= 100 w@ Zin-> lff. C =003 pF V,
c. Find the impedance Zp, at resonance (f). PK L 50 u -
d. Calculate {J, and the BW.
e. Find the magnitude of currents J; and [ at resonance = Where is ZTP in this circuit?
(fy)-
L C:J}culalf the voltage Ve at resonance [ f;). FIG. 21.59
Cowveer £, 2,

L Proffem 18,
To A frscrone Cuel=vr Souecs~'

. hter
e Err ¥ PN ‘_J__L—ﬁ
Jok.. L —
EW 0.93&/~
s{ e
= 3
Lecai 4—} = J03.7kMz

@ #f' : X,{:KG = -S-!Ir?_n.

Ty (Zretp)

W

e = !'QJI/J/(J"Q; */%(J/—F.Xc
= /g 000.// (1545 51.7)n /) 5 577

At fp:

Zin = (-jXc) /I (R+jXL)

= (-j51.7Q) 11 (1.5 +j51.7) Q
=1,783Q < -1.66°

IT = E/(Zin + Rs)
= 8.49mApk < 0.3°

Ve = (IT)(Zin)
= 15.1Vpk < -1.4°

Standard circuit analysis
still works!

=¥ Very close to the value obtained using the
7 J , 5730 Y~1.9° )

Q>= 10 circuit approximation of 1507 Ohms
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Parallel Resonance — Simulation

18. For the network in Fig. 21.59: R

5 1 R 2
a. Find the resonant frequencies f. f,, and f,,. What do the Wiy y
results suggest about the 0, of the network? + kD g <150 L;{_ 10kQ
b. Find the values of X; and X at resonance ( f). How do ! L + L1
they compare? E= 100V Jie C =003 gF v, . B0uH .
c. Find the impedance Z;, at resonance (f)). pk L Sao uH - C§>1 kHz 3 =—0.03F
d. Caleulate J, and the BW. o RL1
e. Find the magnitude of currents J; and Jr at resonance = 1.50
- 0
L. Calculate the voltage V- at resonance ( f;). FIG. 21.59
Problem I8, 1
AC Sweep I
Design1
AC Sweep
10k}

Tk

1004

What is this the plot of?

Magnitude

104

Interpret the plot
- What s fp?
- Whatis |ZTP|?

Frequency (Hz)

jiz V2RV 10e3)
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Parallel Resonance — In Class Example

1 Rs 2 ‘ . wr i
10kQ I'D'D'
:II:OVpk L;;“H c1 - @ -
G):JEH: %R“ Losaur o V(2)/ ((V{1)-V (2]} /10e3)
1.50
0 k1 59,3193k
i vl 85,6788
L . %2 201.3484k
o 20+ y2 -89.7012
o dx 142.0291k
o 0 dy -175,3800
2 dy/dx -1.2348m
o 20+ 1/dx 7.0408p
60 4 L
100 & = & = = =
1k 10k 100k ™ 10M
Frequency (Hz)
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Parallel Resonance — In Class Example

© Rz Design1 Qs
100 L AC Sweep
L1 -
Vi 80uH 160m (102.7292k, 151.0010m)

RL1 140m-

1.5Q

100Vpk c1
~ J1kHz % ==0.03pF
o

120m-
Z'I (1.0038k, 106.9145m)

(104.5198k. 106.6086m)

100m-

Magnitude
3
3

' 60m-
40m-
20m-
Om
S0k 85k 100k 105k 110k 115k 120k
Frequency (Hz)
V2
g )

Plot of V2 = VP
- This should be 15.1V at fp
- Whyisn'tit?
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1 Rs 2
10k '
vi L1
<~ 100Vpk 80pH c1
(f);:‘"z 3 =—0.03pF
RL1
1.5Q
0
- AC_VOLTAGE 2
| Label | Display | Value | Fault |Pins | variant|
AC analysis magnitude is set to 1V
Voltage (Pk): 100 v
1 Rs by default
A Voltage offset: il v .
10kQ - We usually scale the result (i.e.
rreener O * i 151mV * 100 = 15.1V)
T ?1_ _| Time delay: 0 5 .
| - We can change the number and
| glﬂﬂ‘i"" | Pamping factor (115 ° re-simulate
|_ T 0° Phase: 0 =
.
AC analysis magnitude: 1 v
AC analysis phase: i &
Distortion frequency 1 magnitude: 0 y
- Distortion frequency 1 phase: 0 =
Distortion frequency 2 magnitude: i y
Distortion frequency 2 phase: a0 =
Tolerance: 0 %G
Cox ) (ot ] [veb ]
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10kQ T - -
L“ AC analysis magnitude set to 100V
:':ovm 80uH c1
(2')10!"2 3 =—0.03pF .
RLY Design1 Qs
o AC Sweep
1 16 (102.7458k, 15.1001)
14
124
11010163k 10.7322) _._ (104 5085k, 10.6946)
o 10
o
=
=4 8
48]
£
4_
2_
D T T T T T 1
90k 95k 100k 105k 110k 115k 120k
Frequency (Hz)
bz V2

Interpret the plot

-  Whatis Vp at fp?
- What s fp?

- What is the BW?
- What is Qp?



