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Slopes of second order of high plain (+40 [dB/DEC])

Generalities


Here the selectivity is good because in the court frequencies a syntony takes place impeding the attenuation, but it deteriorates the plain. This filter responds to the name of Chebyshev. The way to measure this over-magnitude of the gain calls herself undulation and we define it in the following way


O [dB]  =  20 log O [veces]  =  20 log ( O0 [veces] / K [veces] )




in such a way that if it interested us the undulation, it is


O [veces]  =  K [veces] antilog ( O [dB] / 20 )


For the filters band-pass and band-attenuate, we will speak of a band width B to power half ~0,707 K and a frequency central w0 dice approximately with the expression (to see the chapter of radiofrecuency amplifiers, § filter impedance)


0  ~  (max + min) / 2


  ~  Q  ~ 0 / B


The designs will be carried out by means of enclosed table where the resistances will be calculated with the following ecuation


R  =  1000 
where the value of «a» it is obtained of this tables, and the other one with the following expression


  =  0,0001 / f C0
and the other condenser like multiple «m» of C0.

Design low-pass


Be the data


Rg  = ...   fmax  = ...   


K  = ... (2, 6 o 10 [veces])   O  = ... (1/2, 1, 2 o 3 [dB])





We adopt


C0  = ...

and we calculate


  =  0,0001 / fmax C0  = ...

so that with the help of the table finally find


m  = ...


mC0  = ...


R1  =  1000 1  = ...


R2  =  1000 2  = ...


R3  =  1000 3  = ...


R4  =  1000 4  = ...


Ra  =  R1 - Rg  = ...



m  =  1



K  =  2



O [dB]
1/2
1
2
3



1 
1,15
1,45
1,95
2,45



2
1,65
1,6
1,55
1,44


3
5,4
6,2
7,2
7,5


4
5,4
6,2
7,2
7,5


m  =  2



K  =  6



O [dB]
1/2
1
2
3



1 
0,54
0,65
0,78
0,88



2
1,6
1,8
2
2,1


3
2,5
2,9
3,4
3,5


4
12,8
14,5
16,5
17,5


m  =  2



K  =  10



O [dB]
1/2
1
2
3



1 
0,4
0,48
0,57
0,62



2
2,2
2,4
2,7
2,9


3
2,8
3,2
3,7
3,95


4
25,5
29
34
35
Design high-pass


Be the data


Rg  = ...   fmin  = ...


K  = ... (2, 6 o 10 [veces])   O  = ... (1/2, 1, 2 o 3 [dB])






We adopt


C0  = ...  <<  1 / minRg
and we calculate


  =  0,0001 / fmin C0  = ...

so that with the help of the table finally find


R1  =  1000 1  = ...


R2  =  1000 2  = ...


R3  =  1000 3  = ...


R4  =  1000 4  = ...


Ra  =  R1 - Rg  = ...



K  =  2



O [dB]
1/2
1
2
3



1 
2,05
1,7
1,38
1,25



2
1,35
1,5
1,8
2,05


3
2,45
3
3,7
4,1


4
2,45
3
3,7
4,1


K  =  6



O [dB]
1/2
1
2
3



1 
3,7
3,1
2,65
2,35



2
0,7
0,82
0,97
1,05


3
0,8
1
1,15
1,25


4
4,15
4,9
5,8
6,3


K  =  10



O [dB]
1/2
1
2
3



1 
4,8
4
3,4
3,1



2
0,54
0,64
0,75
0,84


3
0,6
0,71
0,85
0,92


4
5,4
6,4
7,4
8,1
Design band-pass


Be the data


Rg  = ...   fmin  = ...   fmax  = ...


K  = ... (4 o 10 [veces])   Q  = ... (15, 20, 30 o 40 [veces])





We adopt


C0  = ...  

y calculamos and we calculate


  =  0,0001 / f0 C0  =  0,0002 / (fmax + fmin) C0  = ...

so that with the help of the table finally find


R1  =  1000 1  = ...


R2  =  1000 2  = ...


R3  =  1000 3  = ...


R4  =  1000 4  = ...


Ra  =  R1 - Rg  = ...



K  =  4



Q
15
20
30
40



1 
6,1
7,2
8,6
10,2



2
0,5
0,42
0,32
0,28


3
3,5
3,5
3,5
5,5


4
6,4
6,4
6,4
6,4


K  =  10



Q
15
20
30
40



1 
6,1
7,2
8,6
10,2



2
0,5
0,42
0,32
0,28





3
9,2
8,9
8,7
8,5


4
16
16
16
16
Design band-attenuate


Be the data


Rg  = ...   fmin  = ...   fmax  = ...


K  = ... (2, 6 o 10 [veces])   Q  = ... (2, 5, 10 o 15 [veces])





We adopt


C0  = ...  

and we calculate


  =  0,0001 / f0 C0  =  0,0002 / (fmax + fmin) C0  = ...

so that with the help of the table finally find


R1  =  1000 1  = ...


R2  =  1000 2  = ...


R3  =  1000 3  = ...


R4  =  1000 4  = ...


R5  =  1000 4  = ...


R6  =  1000 4  = ...


R1 // R3  = ...   >>  Rg


K  =  2



Q
2
5
10
15



1 
1,55
3,9
8
11,8



2
0,54
0,16
0,08
0,055


3
1
1
1
1


4
6,3
16
36
47


5 
2
2
2
2



6 
2
2
2
2



K  =  6



Q
2
5
10
15



1 
1,55
3,9
8
11,8



2
0,54
0,16
0,08
0,055


3
1
1
1
1


4
6,3
16
36
47


5 
2
2
2
2



6 
6
6
6
6



K  =  10



Q
2
5
10
15



1 
1,55
3,9
8
11,8



2
0,54
0,16
0,08
0,055


3
1
1
1
1


4
6,3
16
36
47


5 
2
2
2
2






6 
10
10
10
10

CIRCUITS OF DISPLACEMENT OF PHASES

Generalities

We take advantage of the phase displacement here from a transfer when being used in a frequency 0  different from the plain area. If the useful spectrum is very big (band bases B) the displacement won't be the same one for all the frequencies, and also the widths for each one of them will change.

Design for phase displacements in backwardness (negative)


Be the data


Rg  = ...   f0  = ...    0 [º] <    = ...  <  180 [º]





Of the equation of the output (Rg = 0)


vsal  =  vg (-R2/R2) + vg [ (1/sC1) / (R1 + 1/sC1) ] (1 + R2/R2)

it is the transfer


vsal / vg  =  (1 - sR1C1) / (sR1C1 + 1)    1 . e j (- 2 arctg R1C1)

consequently if we adopt


C1  = ...


R2  = ...   >>  Rg
we calculate and we verify


R1  =  [ tg (/2) ] / 0C1 = ...   >>  Rg
Design for phase displacements in advance (positive)


Be the data


Rg  = ...   f0  = ...    0 [º] <    = ...  <  180 [º]





Of the equation of the output (Rg = 0)


vsal  =  vg (-R2/R2) + vg [ R1 / (R1 + 1/sC1) ] (1 + R2/R2)

it is the transfer


vsal / vg  =  (sR1C1 - 1) / (sR1C1 + 1)    1 . e j ( - 2 arctg R1C1)

consequently if we adopt


C1  = ...


R2  = ...   >>  Rg
we calculate and we verify


R1  =  [ tg [(180 - ) / 2] ] / 0C1 = ...   >>  Rg
FILTERS WITH INVERTER COMPONENTS

Generalities


With the intention of generalizing, we can classify to these types of networks in the following way


— Convertors of impedance



— positives (or escalor)




— for voltage (CIPV)




— for current (CIPI)



— negatives




— for voltage (CINV)




— por corriente (CINI)


— Inverters of impedance



— positives (or girator)




— for voltage (IIPV)




— for current (IIPI)



— negatives




— for voltage (IINV)




— for current (IINI)


— Circulators


— Rotators (created by Léon Or-Chua in 1967)


— Mutator (created by Léon Or-Chua in 1968)


— Symmetrizator (or reflexors, created by R. Gemin and G. Fravelo in 1968)

Filter of simple syntony with girator


We will use the IIP or girator. It is characterized to possess the following parameters of impedance (to see the chapter passive networks as adapters of impedance)


vent  =  ient Z11 + isal Z12

vsal  =  ient Z21 + isal Z22

Z11  =  Z22  =  0


Z21  =  - Z12  =  ZG  (turn impedance)



what manifests that if we divide member to member the following equations


vent  =  - isal ZG

vsal  =  ient ZG
we arrive to that


Sent  =  -Ssal
being transferred the power to the load.


Let us study the input subsequently to this network


Zent  =  vent / ient  =  - (isal ZG) / (vsal/ZG)  =  ZG2 / ZL
and like it is symmetrical, it will be on the other hand


Zsal  =  ZG2 / Zg
what has allowed us to obtain this way the justification of their name as network "inverter of impedances".


We will implement a possible circuit girator next. For we study it the load of the circuit and let us observe that it behaves as a perfect current generator


isal  =  2 ient  =  2 vent / 2 R1  =  vent / R1    isal (ZL)



and now the entrance impedance is (to observe that the circuit is the same one but drawn otherwise)


Zent  =  vent / ient = ventR1 / (vent - vsal) = ventR1 / [vent + (vent/R1)ZL] = (1/R1 + ZL/R12)-1



that it is similar to the previous Zent = ZG2 / ZL and, to achieve it perfectly, we will be able to use a CINI (we attach to the implementation the equivalent symbol of the girator)


ZG  =  R1




To make the symmetry of the girator we should verify their output impedance; this is given for


vsal  =  vo  [ R1 + Zg//(-R1) ] / [ R2 + R1 + Zg//(-R1) ]


Zsal  =  vsal / isal  =  vsal / [ vsal/R1 + (vsal - vo)/R2 ]  =  R12 / Zg




If now we connect a RC conforms to shows in the following circuit, we will have a simple syntony to a work frequency if we design


Za   =  [ Ra2 + (1/Ca)2 ]1/2  <<  RL
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achieving


Zent  =  R12 / [ Ra + (1/sCa) ]  =  1 / [ (1/Rent) + (1/sLent) ]


Zsal  =  R12 / Rg//(1/sCb)  =  Rsal + sLsal
with


Rent  =  R12 / Ra

Lent  =  R12 Ca

Rsal  =  R12 / Rg

Lsal  =  R12 Cb
consequently


vsal  =  ient R1  =  R1 (vg - vent) / Rg

vsal / vg  =  R1 (1 - ZT/Rg) / Rg

ZT  =  Rg // Rent // sLent // (1/sCb)

with ZT the value of the impedance of the syntonized filter.


If we want to connect several stages of these in cascade to obtain more syntonies in tip, of maximum plain or of same undulation, it is enough with separating them for followers sample the following circuit, and to go to the chapter that treats the topic of amplifiers of radiofrecuency class A.
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