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ECSE-2010

Lecture 24 continued

� First order low pass filter

� First order high pass filter
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1st ORDER HIGH PASS FILTER
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1st ORDER HIGH PASS FILTER
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1. Find poles, zeros

2. In each region between sequential 
poles/zeros, can use H(jω) or H(s)

a) Draw line in first region based on three possibilities based on 
frequency range 

b) Repeat for every region

3. Add corrections at poles/zeros

a) n*pole n(-3db) correction at that pole

b) n*zero n(+3db) correction at that zero
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We have three possibilities

Note: Can ALSO analyze using H(s) instead of 

H jω( ) ∝ ωn
+n 20⋅

db

dec
slope

H jω( ) ∝constant K, constant 20 log⋅ K⋅

H jω( ) ∝
1

ωn n− 20⋅
db

dec
slope

Hjω( )

1. Crossing a n*pole is a change of phase of –
n*90 deg (absolute change)

a) Changing over approximately two decades

b) Specifically, 0.1 and 10 times ωc

2. Crossing a n*zero is a change of phase 
+n*90 deg (absolute change)

a) Changing over approximately two decades

b) Specifically, 0.1 and 10 times ωc
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1. Crossing a n*pole is a change of phase of –
n*90 deg (absolute change)

a) Changing over approximately two decades

b) Specifically, 0.1 and 10 times ωc

2. Crossing a n*zero is a change of phase 
+n*90 deg (absolute change)

a) Changing over approximately two decades

b) Specifically, 0.1 and 10 times ωc

sawyes@rpi.edu                             www.rpi.edu/~sawyes 24

SLA have slopes of +/- n*45 deg per decade slope (+ is a zero, - is a pole)
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ECSE-2010

Lecture 19.2

� Cascaded filters/Parallel filters

� First order Bandpass filter

� First order Bandstop (Notch 
filter)
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>> sys=tf([1000],[1 1000]);
>> h=bodeplot(sys);grid
>> 

sawyes@rpi.edu                             www.rpi.edu/~sawyes 34

( ) ( )2

2

1000

1000

+
=

s
sHb) 

sawyes@rpi.edu                             www.rpi.edu/~sawyes 35

( ) ( )2

2

1000

1000

+
=

s
sHb) 

sawyes@rpi.edu                             www.rpi.edu/~sawyes 36

-80

-60

-40

-20

0

M
ag

ni
tu

de
 (

dB
)

10
1

10
2

10
3

10
4

10
5

-180

-135

-90

-45

0

P
ha

se
 (

de
g)

Bode Diagram

Frequency  (rad/s)

>> sys=tf([1000000],[1 2000 1000000]);
>> h=bodeplot(sys);grid
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>> sys=tf([10 0 0],[1 10100 1000000]);
>> h=bodeplot(sys);grid
>> setoptions(h,'MagLowerLimMode','manual','MagLowerLim',-60)
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2) Bode plot-multiple stages
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>> sys=tf([10000000 0],[1 1001000 1000000000]);
>> h=bodeplot(sys);grid


