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Passive Filters Passive Filters 
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Review: RLC in SeriesReview: RLC in Series

Vin = V(t) such that Z=Vin/I(t)

Suppose that:  I(t) = Iph eiωt  ;  

I Z= I R + 1/c � Idt + L dI/dt     �

I Z= I R + 1/(i ω c) I + (i ω L) I �

ZL =  i (ωωωω L) 
ZC =  - i /(ωωωω c)
ZR =  R 
Z= R - i/(ωωωω c) + (i ωωωω L) 

(2) Vc = 1/C ���� Idt
(1) Vl = L dI/dt

I(t) 

Vin
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Review: RLC in ParallelReview: RLC in Parallel

(2) IL = 1/L ���� Vdt

(1) Ic = c dV/dt

I(t) 

Vin

I = I(t) such that Z=Vin/I(t)
Suppose that:  V(t) = Vph eiωt  ;

I = Vin/Z = Vin/R + 
+ 1/L� Vdt + C dV/dt  �

Vin/Z= Vin/R + 
1/(i ω L) Vin+(i ω C) Vin�

ZL =  i (ωωωω L) ZC =  - i /(ωωωω c)ZR =  R 

1/Z =  1/R + 1/(- i/ωωωω c) + 1/(i ωωωω L) 
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High Pass Filter IHigh Pass Filter I

A = Vout / Vin = R/( R - i/(ω C)) �

A = | A |  eiϕϕϕϕ and 
|A| = 1/√√√√(1+ (f0/f) 2)
tanϕϕϕϕ = f0/f

I = Vin/Z Z= R - i/(ωωωω C)
I = Vin /(R - i/(ω C)) �
Vout = Vin R / ( R - i/(ω C)) �

A = 1 / ( 1 - i/(2πfRC)) �
A = 1 / ( 1 - if0/f ) 

R1
1kohm

C1 1nF
OutPutInPut

VoutVin
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High Pass Filter IIHigh Pass Filter II

A = | A |  eiϕϕϕϕ and 
|A| = 1/√√√√(1+ (f0/f) 2)
tanϕϕϕϕ = f0/f

R1
1kohm

C1 1nF
OutPutInPut

VoutVin
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High Pass Filter Response IIIHigh Pass Filter Response III
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Low Pass Filter ILow Pass Filter I

Vout = Vin (-i/(ω C))/( R - i/(ω C)) �

I = Vin/Z Z= R - i/(ωωωω C) 
I = Vin /(R - i/(ω C)) �

A = Vout / Vin = 
- i/(ω C)/(R-i/(ω C)) �

A = 1 / ( 1 + 2iπfRC) �
A = 1 / ( 1 + if/f0) 

OutPut

InPut

C2 1nF

R2

1kohm VoutVin

A = | A |  eiϕϕϕϕ and 
|A| = 1/√√√√(1+ (f/f0) 2)
tanϕϕϕϕ = -f/f0
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Low Pass Filter IILow Pass Filter II

A = | A |  eiϕϕϕϕ and 
|A| = 1/√√√√(1+ (f/f0) 2)
tanϕϕϕϕ = -f/f0

OutPut

InPut

C2 1nF

R2

1kohm VoutVin
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Low Pass Filter Response IIILow Pass Filter Response III
OutPut

InPut

C2 1nF

R2

1kohm VoutVin
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ff3db3db of a Filterof a Filter

A = | A |  eiϕϕϕϕ and 
|A| = 1/√√√√(1+ (f0/f) 2)
tanϕϕϕϕ = f0/f
If   f0=f    then   |A|=1/ √√√√2 = 0.707
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Design  a BandDesign  a Band--Pass FilterPass Filter
for 1.6for 1.6--8 KHz ; 1M 8 KHz ; 1M ΩΩΩΩΩΩΩΩ

High PassLow Pass

Pick RPick R11 = (1/10) 1 M = (1/10) 1 M ΩΩΩΩΩΩΩΩ = 100 K = 100 K ΩΩΩΩΩΩΩΩ
and and RR2 2 = (1/10) R= (1/10) R1 1 = 10 K = 10 K ΩΩΩΩΩΩΩΩ

����
C2=0.002 C2=0.002 µµµµµµµµ FF
C1=0.001 C1=0.001 µµµµµµµµ FF
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Band Pass Filter ResponseBand Pass Filter Response
� It cuts both high and low frequencies whilst it 

keep a predetermined range of frequencies:


