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Passive Filters

First Order Circuits
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HZ = 328.833 HZ

From Theory: f, = B
rom Theory: f 2nRC 27-[(22]()(22071)

Vout

= Vot = magnitude of v, + v; = magnitude of v, = vy, = 0db

Vin

From Graph: magnitude of v, = —4.8082u db
When v = (—4.8082u — 3)db = —3db, f, = 324.070HZ, High Pass Filter
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From Theory: f, =




From Graph: magnitude of v, = —40.164u db
Whenv = (40.164u — 3)db =~ —3db, f, = 330.483 HZ, Low Pass Filter

)
e
Vi 1181404_TareqShannak
1V [ s ) 220n
Y R
® ®
2.2k

@, = —tan" ! 2nfRC = —tan™! 2m(328.833)(2200)(220n) = —tan™11 = —45 degrees

From Graph: @ when f=f,, ¢ = 135 degrees = —45 in tan ¢

®cwhen f=f, ¢ = —45 degrees




Second Order Circuits
Band Pass Filter

100mH 470n
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Vout

From Theory: f, = HZ = 734127 HZ

= Vot = magnitude of v, + v; = magnitude of v, = vy, = 0db

Vin

From Red Graph: For v, + v,mgnitude = —37.874udb
Whenv = (=37.874u — 3)db = —3db, f, = 726.752 HZ, f,q = 285.311HZ, f., = 1890.6 HZ
Band Pass Filter
From Green Graph: For v,, magnitude = —377.019u db
Whenv = (=377.019u — 3)db = —3db, f, = 726.752 HZ, f, = 285.311HZ, f,, = 1890.6 HZ

Band Reject Filter
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From Green Graph: @ypen r=5, = 180 degrees = 0 in tan @,

®Owhen f=f,, = 132 degrees = —48in tan g,
Owhen f=f,, = 225 degrees = 45 in tan ¢
From Red Graph: @ynen r=5, = 0 degree,

Owhen f=f,, = —42.492 degrees, Pypen r=5,, = 44.932 degrees
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Active Filters

Simplified Inverting Amplifier Filter

R s
c1 2.2k
. — 2
220nF
+15¢ 15V
R2 4 V1 *
— — & — - — (W) *— |
v 1k 2 V- 1 ' -
v (L) UuA741 — e —
A 6 v * 15v
* 4 - =
1181404_TareqShannak | 3 7 5
= U1
15 15
F Th ! ! 328.833 HZ
rom eory. = = = .
Yile = 9nRiC = 2m(2.2K)(220m)
Ry v
v TR, Vin R 2.2k
v, = |22 = |—2 =21 ="""=122v=120log22 db = 6.8485 db
Vin Vin R2 1k

tan~! 2nfRC = —tan™! 27(328.833)(2200)(220n) = —tan"! 1 = —45 degrees

P = —

From Graph: For v,, magnitude = 6.8483 db
When v = (6.8483 — 3)db =~ 3.8483 db, f. = 327.369 HZ, Low Pass Filter

@when f=f, = 135.009 degrees = 135 degrees = —45 in tan¢
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