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Passive Filters
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Passive High Pass Filters
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Passive High Pass Filters
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Passive High Pass Filters

-
||
(e, O
+ I + in (dB) = Vout
v C R v, Gain (dB) = 20 log v
C- o _SHEW_\: Pass Band r:‘
. 0dB ) . "
Wy =—x _ ALY Frequency
RC Response
A, = Gain(jw) = Ltan1(— H Slope =
v o) 1+(2a) &) E ' 320dBDecade
()]
o | Bandwidth
Voltage Gainin dB = 10log(Av) B |~ ol
.. Fhase fe(HP)
Power Gain in dB = 20log(Av)

Freguency (Hz)

g90° (Logarithmic Scale)
+

Half Power Gainin dB = 201og(0.5) = -3 dB

1 +45°
Half Power A, = —
f v =7
For w >» w, A, =1 Power Gain =0dB,$ =0 - :
Fregquency (Hz)
For w = w4, = \/% Power Gain = —3 dB, p = 45°
For w < w, Slope 20 dB/decade forw << w, ¢ = 90°
ELECTRICAL

ELECTRONICS

COMMUNICATION

INSTRUMENTATION



Passive High Pass Filters
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Passive High Pass Filters
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Passive High Pass Filters

Calculate the cutoff frequency for the RC High-Pass filter in-Figure
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Passive High Pass Filters

Calculate the cutoff frequency for the RL High-Pass filter in Figure.
Resistor = 10KQ), and Inductor = 470mH
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Second Order High Pass Filters
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Second Order High Pass Filters
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Other High Pass Filters
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L_ow Pass Filters
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L_ow Pass Filters
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L_ow Pass Filters
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L_ow Pass Filters
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Second Order Low Pass Filters
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Second Order Low Pass Filters
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Band Pass Filters

Phase

C4 Rz I . Vout
L | Stop Elandh} 1 Pass Band I | Stop Elandr-'}
Vi R W, 0dB ' N N N ¥ ¥
CZ out
T 3dB \ M <«— -3dB (459
o - : o) Frequency Response :
= | Slope =
e Bandwidth | -20dB/Decade
S - -
BW = f,— f, = 3 | |
‘\\ Slope = | |
+20dB/Decade : |
Resonant Frequency (f,) | |
2 = B * i
f r— f(UPPER) X f(LOWER)' JL fcenter fu Frequency (Hz)

(Logarithmic Scale)

+90° \
0° -

Phase
Shift

-90°

VE”W

ELECTRICAL

ELECTRONICS

COMMUNICATION

INSTRUMENTATION



Quality Factor of Band Pass Filters
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Band Pass Filters
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Band Pass Filters
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Band Pass Filters

The transfer function is
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The bandpass filter passes a band of frequencies (®; < ® < ®,) centered on ®0, the center
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1
Wy = ~

VIC

22
ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION




Band Reject Filters
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Band Reject Filters
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Figure 8. A bandstop filter.

The transfer function is
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Notice that H(0) = 1, H(c) = 1. Figure 14.38.shows the plot of [H (®)|.
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Active Filters
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