0.002 - Lecture 11B

Filtering:

* Review Simple Objectives
(LPF , HPF , BPF , BSF)

* Review Simple Synthesis

» LC Resonators

» Tesla Coll
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Secies LC Recorwtor
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Theory: Series-LC BPF
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Theory: Series-LC BPF
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Theory: Series-LC BPF
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RLC Demos
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Demo: Series-LC BPF

L=01H ; C=025puF;R=1000Q
(2m/_1—1kHz JL/C =632 Q




Demo: Series-LC BPF

L=01H ; C=025puF:R=1kQ
(2n\/_1—1kHz-,/L/ =632 Q




Theory: Parallel-LC BPF
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Theory: Parallel-LC BPF
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Theory: Parallel-LC BPF
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Demo: Parallel-LC BPF

L=0.1H ; C=0.25uF; R=10kQ
(2mVLC)'=1kHz ; R/ /L/C=16
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Numerical: Parallel-LC BPF
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LC Comb Filter
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Demo: LC Comb Filter

L,=01H ; C,=025puF ; f,=1kHz
L,=0.01H ; C,=0.022 yF ; f,=10 kHz
R=10kQ ; Q1=Q2=16
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Theory: Series-LC BSF

L I &
L R o Jw
Vine é é% Veut, €

’\%ouk o ek Ve WLl
Viw — R+ jwb+ /juC )= LC + JRC
\?‘N f ot L
Vol * Ty | e
} L= 0.] B
(= O.ZSPF
R =100 R
é—t':-—'dﬁ = | ki;
%% =631

9 = 6.3



Demo: Series-LC BSF

L=0.1H ; C=0.25uF; R=100Q
(2mVLC)'=1kHz ; /L/C/R=6.3
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Note that the notch does not go to zero due to
the parasitic series resistance of the inductor.



Numerical: Series-LC BSF
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Demo: Tesla Coll

The Tesla Coil employs two coupled resonators,
with both resonators tuned to the same frequency.
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The resistors protect the transformer. At 60 Hz, the
transformer fill up the capacitor. When the capacitor
voltage gets high enough, the spark gap sparks,
and becomes a short allowing the LC resonator to
oscillate, driving the rest of the Tesla coill.



Demo: Tesla Coll
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