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ELE 4142

* Low Pass
* Voltage divider

Vin
Zc :
Vout = Vin ZR—-l-ZC
2n1fc 2
Vout = Vin
I (L)Z 10
2nfC

Vout = Vin(0.707) - F,

Fcorner = Fc 3

2nRC

rner

Frequency (Hz) Impedance (Ohms)
1.00E-06 1.00E+00
R(Ohms) 1.00E+01

1.00E+02
1.00E+03
1.00E+04
1.00E+05
1.00E+06
1.00E+07
1.00E+08
1.00E+09

1.00E+00
1.00E+00
1.00E+00
9.98E-01
8.47E-01
1.57E-01
1.59E-02
1.59E-03
1.59E-04
1.59E-05

Voltage Gain (dB)

0
0
0
0

1

-16
-36
-56
-76
-96

Voltage gain @ Fc

Fc = 15.92KHz, Voltage gain = -3dB

=-3dB
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e Low Pass — second order
* Voltage divider

v — ZCl ZCZ
out — VYin
Zp1+Zc1||ZRr2 + Zc2
1 1
o d 2mfC1 2mfC2
Vout = Vin 3 ] > 1 . >
\/Rl +(27TfC1) \/RZ +(27th2)

Vout = vin(0-707)2 SOt orret

1
: 27T\/R161R2 CZ

Fcorner P FC
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Cascaded Filter

o [nd
YA —ATAYA e
Vin _C_ _C_ Vout
C(F) Frequency (Hz) Impedance (Ohms)  Voltage Gain (dB)
1.00E-06 1.00E+00 1.00E+00 0
R(Ohms) 1.00E+01 1.00E+00 0
10 1.00E+02 1.00E+00 0
1.00E+03 9.96E-01 0
1.00E+04 7.17E-01 -3
1.00E+05 2.47E-02 -32
1.00E+06 2.53E-04 -72
1.00E+07 2.53E-06 -112
1.00E+08 2.53E-08 -152
1.00E+09 2.53E-10 -192

Fc = 15.92KHz, Voltage gain = -6dB

Voltage gain @ Fc = -6dB
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e Low Pass — nth order Cascaded Filter

o a4

* Voltage divider o AR AA —MV\ e
7 7 o ¥ 4l ) Tehves
b N C1 cn | P
o T Zr1 + Zc4 Zpn tZcn
1 1
r 2ntfC1 2ntfCn
Vout = Vin

\/R12+(2n}1°C1)2 \/Rn2+(2n11’Cn)2

f 1
f(—3dB) = fc Z(ﬁ) g1

Vout = vin(0-707)n = Feorner

1
= = ) s b YU
Feorner = Fe - ,lecl R.C, Voltage gain @ Fc = (ﬁ) = n x (-3dB)
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* High Pass
* Voltage divider

ZR

Vout Vin
Zp+Zc

R

Vout = Vin

2 1 3
R + (2mpc)
Vout = Vin(0.707) = Feorner

1

+ +
Vin R Vout
C(F) Frequency (Hz) Impedance (Ohms) Voltage Gain (dB)
1.00E-06 1.00E+00 6.28E-05 -84
R(Ohms) 1.00E+01 6.28E-04 -64
10 1.00E+02 6.28E-03 -44
1.00E+03 6.27E-02 -24
1.00E+04 5.32E-01 -5
1.00E+05 9.88E-01 0
1.00E+06 1.00E+00 0
1.00E+07 1.00E+00 0
1.00E+08 1.00E+00 0
1.00E+09 1.00E+00 0
Fc = 15.92KHz, Voltage gain = -3dB

Feorner = Fc = >RC Voltage gain @ Fc =-3dB
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* High Pass — second order
* Voltage divider

Zp1 Zpo
Zp1+Zc1||ZRr2 + Zc2

Vout = Vin

* =5 R1 R2
out — Vin
<\/R12+(21T]1°C1)2> (\/R22+(2n/1‘C2)2>

Vout = vin(0-707)2 SOt orret

1
: 27T\/R161R2 CZ

Fcorner P FC
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Cascaded Filter

+
Vin R R out
C(F) Frequency (Hz) Impedance (Ohms)  Voltage Gain (dB)
1.00E-06 1.00E+00 3.95E-09 -168
R(Ohms) 1.00E+01 3.95E-07 -128
10 1.00E+02 3.95E-05 -88
1.00E+03 3.93E-03 -48
1.00E+04 2.83E-01 -11
1.00E+05 9.75E-01 0
1.00E+06 1.00E+00 0
1.00E+07 1.00E+00 0
1.00E+08 1.00E+00 0
1.00E+09 1.00E+00 0
Fc = 15.92KHz, Voltage gain = -6dB

Voltage gain @ Fc = -6dB
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e Low Pass — nth order Che Ot Filter

* Voltage divider 7 H 2 H : -
L3 Zr1 Zrn Vin o R Vout
Voutsg in Zpy +Zer| | Zrn t Zcn E 3

1 =tvm R1 Rn
out — Vin >
(\/R12+(2n}1°C1)2> (\/Rn2+(2n}1’Cn) )

f 1
f(—3dB) = fc Z(ﬁ) g1

Vout = vin(0-707)n = Feorner

1
= = ) s b YU
Feorner = Fe - ,lecl R.C, Voltage gain @ Fc = (ﬁ) = n x (-3dB)
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* Band Pass Cascaded Filter

AR e
+ | | +
Zcy ZR2 Yin & £ o Vour

Zp1+Zc1||ZRr2 + Zc2 z =

Vout = Vin

lecc.l R2 C1(F)  Frequency (Hz) Impedance (Ohms) Voltage Gain (dB)
Vout = Vin T 2 Nz 1.00E-08 1.00E+00 6.28E-03 -44
2 2
\/Rl +(2nfC1) \/RZ +(2nfcz) R1(Ohms)  1.00E+01 6.27E-02 24
10 1.00E+02 5.32E-01 -5
C2(F) 1.00E+03 9.88E-01 0
1.00E-05 1.00E+04 1.00E+00 0
R2(Ohms)  1.00E+05 9.98E-01 0
b 100 1.00E+06 8.47E-01 £
Vour = Vin(0.707)% = 0.5vin = Feorner LTt LEs =
s + / & .
1 1.00E+09 1.59E-03 -56
oy 4l FcL = 159.2Hz, Voltage gain = -3dB

1 Voltage gain @ Fc =-3dB

Feornerv = Fey = an A raa = VfofL
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e Band Stop

lower passband o

|
! | | Vout
ZCZ S ZRZ Vin upper p'a$

ZrillZer + Zcy + Zgs p E

Vout = Vin

‘| C1(F)  Frequency (Hz) Impedance (Ohms) Voltage Gain (dB)
2nfC2 R 1.00E-05 1.00E+00 1.00E+00 0
Vout = Vin +
L 2 Ry R1(Ohms)  1.00E+01 9.98E-01 0
2 2 : A
(R1+R2)?% + (27TfC2) (R1||R2)? + (21TfC1) 100 1.00E+02 8.47E-01 1
C2(F) 1.00E+03 1.63E-01 -16
1.00E-07 1.00E+04 7.86E-02 -22
R2(Ohms)  1.00E+05 5.34E-01 5
10 1.00E+06 9.88E-01 0
Vour = Vin(0.707) = F.prner 1.00E+07 1.00E+00 0
1.00E+08 1.00E+00 0
1 1.00E+09 1.00E+00 0

FcU = 176KHz, Voltage gain = -3dB

F, > Fhl=
ol d * o 2nc (i) FcL = 145Hz, Voltage gain = -3dB

1 Voltage gain @ Fc =-3dB

Feornerv = Feu = 27‘[C1(R1||R2) 9 A raa = VfofL
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