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CE 3101

* Low Pass -
* Voltage divider
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1 C(F) Frequency (Hz) Impedance (Ohms) Voltage Gain (dB)
'3 27Tf C 1.00E-06  1.00E+00 1.00E+00 0
Your' S¥lin R(Ohms)  1.00E+01 1.00E+00 0
; ( 1 )2 10 1.00E+02 1.00E+00 0
R~ + >7FC 1.00E+03 9.98E-01 0
7Tf 1.00E+04 8.47E-01 1
1.00E+05 1.57E-01 -16
1.00E+06 1.59E-02 -36
Vout = Vin(0.707) = F.orner 1.00E+07 1.59E-03 -56
1.00E+08 1.59E-04 -76
1.00E+09 1.59E-05 -96
Fc = 15.92KHz, Voltage gain = -3dB
1

Feorner = Fc = 27RC Voltage gain @ Fc =-3dB



e Low Pass — second order
* Voltage divider
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Vout = vin(0-707)2 Eneb et
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Cascaded Filter

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

* Voltage divider o A A A —NVN
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1 1
2 2mfC1 21fCn
Vout = Vin

>
\/R12+(27T]1°C1)2 \/Rn2+(2n]1°6n)

/ 1
f(—3dB) = fc z(ﬁ) 1

Vout = vin(0-707)n = Feorner

1
E = F 1= i a3 i —
SR YR @) RYE, Voltage gain @ Fe = (75) = nx(-3d8)
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* High Pass
* Voltage divider

ZR

Vout = Vin
Zp+Zc

R

Vout = Vin

2 1 3
e <2nf6)
Vout = Vin(0.707) = Foorner

1

+ +
Vin g 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 = 2RC Voltage gain @ Fc =-3dB
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* High Pass — second order
* Voltage divider
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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 — nt" order Cas Nt U Filter

* Voltage divider T H - H - +
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V1 =y i d
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/ 1
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Vout = vin(0-707)n = Feorner
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 Band Pass Cascaded Filter

ik Lo
+ || +
V. - a1
| e Zcy Zc2 % c e
out — VYin
Zpit Zci||Zro + Zc2 ; =

2n)1°C1 R2 C1(F)  Frequency (Hz) Impedance (Ohms) Voltage Gain (dB)

Vout = Vin > > 1.00E-08 1.00E+00 6.28E-03 -44
\/R12+(2n]1cC1) (\/R22+(2n}62) ) R1(Ohms)  1.00E+01 6.27E-02 224

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

100 1.00E+06 8.47E-01 .1

Vigh b= vin(0-707)2 = 0.5v;,, & E.orner 1.00E+07 1.57E-01 -16
1.00E+08 1.59E-02 -36

1 1.00E+09 1.59E-03 -56

R e K — o —= FcU = 1.592MHz, Voltage gain = -3dB

21\ R1Cq FcL = 159.2Hz, Voltage gain = -3dB

1 Voltage gain @ Fc =-3dB

Feorneru = Fev = an feonrer o \/fofL
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e Band Stop

lower passband +
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Vour = Vi
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1 C1(F)  Frequency (Hz) Impedance (Ohms) Voltage Gain (dB)
2rfC2 R 1.00E-05 1.00E+00 1.00E+00 0
vout = vm +
L\ L R1(Ohms)  1.00E+01 9.98E-01 0
2 2 b A
(R1+R2)% + (ancz) (R1||R2)? + (anm) 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
Vout = Vin(0.707) = F.orner 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 =F., =
i * o 2mc (i) FcL = 145Hz, Voltage gain = -3dB

1 Voltage gain @ Fc =-3dB

FcornerU 3 FCU o 27‘[C1(R1||R2) ! fcenter - \/fofL
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