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1. Vytvorime skript podl'a nasledovného vzoru

B M=

| bR A R A R R R R R R A

|**** RElektroakustika - cvicenle 3. tyzden *FFFFFFdsiiias
|**** Ngvrh elektrickych filtrow EhEEHR L L LA L EELL
| #*** Meno Priezwviskeo, 3. skupina FRERFFRREFFRSRSE

| bR A R A R R R R R R A

Sv=stem TDPEFT

Resistor TR1" HNode=1=0 ERE=8ochm

Sv=tem TPPET

Resistor TR1" Node=1=0 ERE=8ochm

Svstem THPET

Resiztor TR1' HNode=1=0 ER=8ochm
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2. Kliknutim na ponuku Filter/Filter Dialog otvorime dialogové okno Filter:
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3. Klikneme na tlac¢idlo ,,Standard Lowpass Function* a v rovnomennom dialdgovom
okne potvrdime predvoleny vyber triedy a radu filtra (Butterworth, 2. rad):

g
x|

Order
|2 Esc | | Ok | r frequency fo Amplification ¥o
_Hz_ |1 [ | Diagram
Class J
(w Butterworth
(" Bessel
(' Linkwitz-Riley
(" Chebyshev Ripple | dB J
" Bu-LR Compromize Ripple | dB Limerator
(" Bu-Thomson M | L ominatar
Standard lowpass | [ Cowpass to |:| Highpaszz to |:| Lowpaszs to
functions___ highpaszs lowpass allpasz=z
|:| Bezzel allpazs |:| Lowpaszsz to i f2
delay___ bandpass B andwidth: | | _H=_
|:| Copyto1 Deci Factor [ To level
| | Frequency scaling _
[ JClear2 | | |-3dB dB
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Kliknutim na tlacidlo ,,Copy to 1 skopirujeme koeficienty prenosovej funkcie filtra
do Casti ,,Transfer 1* dialogového okna ,,Filter”. Vyplnime bunky ,,Filter
identification®, ,,Filter frequency fo* a ,,Amplification vo*.

x|
Transfer 1
Filter identif. Filter frequency fo Amplification ¥o

Get from DPF1 500 |1 Diagram
|:I script L2 |:| =
[__lCopyto2 b0=1; ﬂ

. az=1; =l1=1.414z214; a0=1;

|:| Clear 1

Copy function

1 to clipboard

and close J

Transfer 2
+1

152 + 1.414% +1

|:|§tandald lowpass |:| Lowpass to |:| Highpaszs to |:| Lowpass to

functions. .. highpaz=s lowpaszs allpass
|:| Bezzel allpass |:| Lowpass to i £2
delay. .. bandpassz B andwadth: | | _Hz..
|:| L Deci Factor [ To level
Frequency scaling N
[__|Clear 2 - | | 3dB dB
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Klikneme na tlacidlo ,,Copy function 1 to clipboard and close* a vloZime prenosovu

funkciu filtra do skriptu ako na obrazku:

5 =

| FEEIEFHFITXTEET XTI AT T T FTE LTI T T E T T T ET T T T E T T X T A TR T T T T T T T T E L

| #*#** ERElektroakustika - cvicenie 3. tyzden #**F*F**ddsiiaiis
| #*** MNavrh elektrickych filtrow FEEHEEE LR LR AL
| #*** Menoc Priezvisko, 3. szkupina FhEEdEkk ko kdkd

| FEEIEFHFITXTEET XTI AT T T FTE LTI T T E T T T ET T T T E T T X T A TR T T T T T T T T E L

Bvstem TDPET

Filter TDEF1T
fo=500Hz wvo=1
{k0=1;
az=1l; al=1.414214; al=1; !
Resistor TRE1T HNode=1=0 FE=8ochmn

Bvstem TPPET

Rezsistor TRE1' Node=1=0 E=8ohm

Bvstem THPET

Rezgistor TR1' Node=1=0 E=8ohm

Y

Funkcia, ktorou

je nasobené
vstupné napatie.
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Zopakujeme kroky 2 a 3, ¢im v ,,Transfer 2* dostaneme opat’ prenosovu funkciu
Butterworthovho dolnopriepustného filtra 2. radu:

Transfer 1

Get from
script

[__JCopyto2
[ ] Clear1

Copy function
1 to clipboard

Pri otvoreni okna méze byt v
tejto ¢asti ,pozostatok” z
prechadzajucej ¢innosti.
Mozno to zmazat’ tlacidlom

fiter identif. Eilter frequency fo Amplificationyo
DPF1 H00Hz Hz. Diagram
bo=1; %l/ -
az=1; al=1.414Z14; al=1; -

and cloze J

Transzfer 2
+1
19572 + 1. 414% + 1

|:|§tandard lowpassz |:| Lowpass to |:| Highpass to |:| Lowpass to

funchions. .. highpazs lowpaszsz allpass
|:| Bessel allpass |:| Lowpass to i £2

delay._. bandpass B andwidth: | | _H=.
|:I Lenpmd Deci Factor [ To level

Frequency zcaling _

[ _|Clear 2 - | | 3dB dB
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Klikneme na tlacidlo ,,Lowpass to highpass* (vSimnite si okamziti zmenu
prenosovej funkcie), skopirujeme koeficienty prenosovej funkcie (tlacidlo ,,copy to
1) a zeditujeme bunky, obsahujuce identifikator filtra, charakteristickt frekvenciu a

zosilnenie.
x|
Transfer 1
Filter identif. Eilker frequency fo Amplification ¥o

Get from HPF1 1500Hz 1 Diagram

zcript -l |:| =

S bg_i; 1=1.414214 0=1 i‘

al= al=1. ;o ab=1; .
’ ’ ’ Tu je zmena v
|:| Clear 1 ] . .
prenosovej funkcii

Copy function 1 —

1 to clipboard L —]

and cloze J
Transzfer 2 e >

19572 + 1. 414% + 1

|:|§tandard lowpaszs |:| Lowpass to |:| Highpass to |:| Lowpass to

funchions. .. highpazs lowpaszsz allpass
|:| Beszzel allpass |:| Lowpass to h £2

delay._. bandpassz Bandwidth: | | __H=z.
|:| Lempimd Deci Factor [ To level

Frequency scaling N

[__|Clear 2 - | | 3dB dB
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Skopirujeme Specifikaciu filtra do pamite a vlozime do skriptu (do systému ‘HPF’)

% Script of 3 - O] x|

| EEEETEEFXETEXTXTET A XL T XX T E LT AT XA XTI T AT AT T AT T AT AT TR X T LT X T TR E Fs

| #*** Elektroakustika - cvicenie 3. tyzden *FF#F#FFdaasiirs |
| #*** MNavrh elektrickych filtrowv FrREEEE AR R L LS
| #*** Menoc Priszwviszke, 3. skupina FhkkEkbrkbdkak

| EEEETEEFXETEXTXTET A XL T XX T E LT AT XA XTI T AT AT T AT T AT AT TR X T LT X T TR E

gvstem TDPET

Filter TDEF1T

fo=500H=z wvo=1

{k0=1;

az=1; al=1.414214; al=1; }
Resistor TR1" Node=1=0 R=8chm

8v=stem TPEET
Eezistor TR2' Node=1=0 E=8ochm

S8v=tem THEET

Filter THEF1"

fo=500H=z wvo=1

(h2=1;

az=1; al=1.414214; al=1; }
Rezistor TRE3'" Node=1=0 FE=8chm
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Zopakujeme kroky 3 a 4, pomocou ktorych dostaneme v €asti ,,Transfer 2* prenosovl funkciu
dolnopriepustného filtra; vloZime zvolene frekvencie pasmoveho priepustu a tla¢idlom
,,Lowpas to bandpass* konvertujeme prenosovi funkciu dolného priepustu na pasmovy
priepust; skopirujeme koeficienty prenosovej funkcie do ,,Transfer 1 a zeditujeme
1dentifikator filtra;

Nemenime charakteristickt frekvenciu — tentokrat je to frekvencia, ktora je geometrickym
stredom frekvencii f1 a f2 — AkAbak ju z nich vypocital !

ITransfer 1 — - - —
Filter identif. Eilter frequency fo Amplification ¥o

] Get ftmm |PPF1 |866.025Hz — Hz_ |1 [__| Diagram
SChp

hI=1; -
[ cCopyto2 d J SPTIR
a4=0.75; =a3=1.224745; a2=2.5; al=1. 5; f‘\ Charakterlstlcka\
[ Clear1 a0=0.75; frekvencia

Cone Functi B pasmového

LCopy function .

1 to clipboard prlepust.u —
and close .| geometricky

TTransfer 2 stred frekvencii

f1af2 /

0.75%"4 +1.225%"3 + 25572 + 1.225% + 0.75

|:| Standard lowpaszsz |:| Lowpass to |:| Highpass to |:| Lowpass to

functions. . high allpass

[ |Beszel allpass

delay._.

[ | Lowpass to L f2
bandpazz  Bandwidth: |5l]l] |15I]I]

[ |Copytol Deci Factor [ Tolevell

[ | Frequency scaling -3dB dB
[ |Clear 2 | |
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Skopirujeme Specifikaciu filtra (pasmového priepustu) do pamaéte a vloZzime do
skriptu.

i% Script of 3 - O] x|

| e i R e o e e e o e e e e e ool ol o e

| *#*** Elektroakustika - cvicenie 3. tyzden ***F+FF*dssiiiss _
| **** MNavrh elektrickych filtrow FEREH LI L L LA L L LE
| ##** Meno Priezviszko, 3. =zkupina FREFEHEIREEEHRERSE

| e i R e o e e e o e e e e e ool ol o e

Byvstem TLDEFT

Filter TDEFLT

fo=500Hz wo=1

ikbi=1;

az=1; al=1.414214; al=1; }
Registor TR1'" MNode=1=0 E=8chn

Syvstem TEPET

Filter TCEFLT
fo=866.025Hz wo=1
ibk2=1;
a4=0.75; ali=1.224745; az=2.5; al=1.224745; al=0.75; '
Re=zistor TREZ' Node=1=0 E=8chmn

Svstem THEET

Filter THEFL1T
fo=1500H=z wvo=1
ib2=1;
az=1l; al=1l.414214; al=1; }
Resistor TR3' Node=1=0 E=8chmn
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Zobrazime si1 napéitia na zat'azovacich odporoch — ponuka Inspect/Voltage —
Linearna Skala na zvislej osi (Amplitude)

2. Voltage of 3, Amplitude [Phaze)

Uir=(1, 707 s — PFF. N=1=0_ R=8ohm R
f — DPF. N=1=0, R=8ohm F1 — HPF, N=1=0, R=Rohm A3 akabak [R]
"]
08
0.6
0.4
0.2 /
0 Bl 100 R 1k Ak 10k 2k

Frequency Hz
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Zobrazime si1 napéitia na zat'azovacich odporoch — ponuka Inspect/Voltage —
nelinedrna Skala na zvislej osi (Level)

6. marec 2008

-10

-20

AN
/

3. Walkage of 3. Level [Phaze)

Uir=0. 707w s —— FPF. N=1=0, R=8ckm A2
—— DFF.N=1=0,R=8chm R1  —— HPF. N=1=0, R=8ohm A3 Akabak [R)

DN
/\

10

20 50 100 500 1k Sk 10k 20k

Frequency Hz
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Porovname zobrazenie pomocou linearnej a nelinearnej Skaly na jednom grafe

7 MWaolkage of 3, Amplitude [Phaze)

Uin=0.70"rms
;"’ — HPF. N=1=0, R=Bohm A3 Akisbak (R) SE‘
s el

:
1

0.a 1 -15
1

0.707 /

!
| j

05 | 30
|
1
1
1

0.4 : 46
/ :
1
1
1
1

02 1 -E1
% / :
e I
1
v = |

0 L . -6
1

20 A0 100 500 1k Bk 10k 20k,

—— 8. Woltage of 3, Level [Phaze], Uin=0.707"rmz; HPF, M=1=0, R=Bahm A3 Frequency Hz

1500 Hz
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Vyberieme Cast’ skriptu, ktord obsahuje Specifikaciu prenosovej funkcie filtra (vid’

obrazok)

[0l x|

| Eotie e e ol e ol ol ol ol ol e e e ol ol ol e o e e e ol e e e o e ol ol ol e e e e e i e ol o ol e ol e ol ol o o e e ol e e e ol i e .
| #*** Elektroakustika - cvicenie 3. tyzden ****FFF*dsiiias _
| **** MNavrh elektrickych filtrowv FhEREH L L EL L L
| #*#** Meno Priezvisko, 3. zkupina FREEFHERREFHTRSE

| e o e i i il i o e e i i i e R e o

TDEE"

Svetem

: al=1.4142714: al=1: ]
Resistor TR1" Node=1=0 E=8ochm

Svstem TPPET

Filter TDPRF1T
fo=0866.025Hz wo=1
ikE2=1;
ad=0.75; ali=1.224745; az2=z.5; al=1.224745; al=0.75:; '
Registor TRZ' Node=1=0 R=8chm

Sv=tem THPET

Filter THEF1'
fo=1500H=z wvo=1
{bE=1;
az=1; al=1.414214; al=1; 1
Resistor TR3" Node=1=0 ER=8chm
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Kliknutim na ponuku ,,Filter/LCR — synthesis otvorime dialogové okno (vid’

obrazok)

Sem sa skopiruje
prenosova funkcia

Transfer funchion

BL - loading 1 ohmi

resistor ..ohm..

AL - coils

quality factor

fo - hilter

Metwork

Get from
|:I type 1 |:| script
Metwork Copy and
|:| type 2 |:| cloze
[ Copy including BL

Sem sa skopiruje
charakteristicka frekvencia

6. marec 2008
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Max. L:

Synthesis of Polynomial Filters with Passive Elements

Max. C:

Damp.:
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Zvolime zat'azovaci odpor filtra;

Kliknutim na tlacidlo ,,Network type 1* alebo ,,Network type 2* vygenerujeme tsek
skriptu, opisujici moznu obvodovu realizaciu prenosovej funkcie (pre zvoleny odpor

RL)

Hodnota
zat’azovacieho
odporu, pre ktoru
bude realizovana
syntéza obvodu

Tranzfer function

BL - loading
resizstor __ohm.\

AL - coils
quality Factor

fo - hilter
frequency __Hz..

amphfication

First node
number

type 1 scnpt

Vysledok syntézy:
skript obovodovej
realizacie filtra

S00H=z
¥0 - 1

Metwork |:| Get from

Metwork Copy and
|:| type 2 E cloze

[¥ Copy including RBL

Synthesis of Polynomial Filters with Passive Elements x|

+1
1572 + 1.414% + 1

Hetwork
- L: 3.600mH Max. C: 28.135u Damp.:

Coil Node=1=Z TI=3.601mH
Capacitor Node=Z=0 C=Z8.135uF
Rezistor 'RL' HNode=Z=0 EBR=8ohm

6. marec 2008
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Skopirujeme skript do pamiti (Copy and close) a vloZime do skriptu — na tento ucel
vytvorime samostatny systeém (DPF1)

7 _[a]x]

| AR EEE T T T T T FT AT E TR A FTFFFTFEEFEE R T T T T T TR T ETETETFTFFFEFEEE T T T ETFTETETEEE Y
|**** Elektroakustika - cvicenie 3. tyzden *F**F*dissidxs _
|**** MNavrh elektrickych filtrow L e e
|**** Meno Priezviskeo, 3. skupina FREEFHERE L HRALSE

| e o R o o R

Svestem TDPFT

] ) Filter TDEF1T
Skript obovodove;j Fo=E500Hz vo=1
realizacie dolného (b0=1;

priepustu az=1; al=1.414214; aO=1;

Resiztor TR1' HNode=1=0 ER=8ochm

Svstem TDPFL"
Coll Node=1=2 L=3.6a01mH

N Capacitor MNode=2=0 C=28.135uF

Fegigtor "TRLT MNode=2=0 R=8chm

SvnthezsizsInfo
Paszive FirstMode=1l ERL=8chm ¢QL=0
fo=500Hz wvo=1

~ {b0=1;

A az=1; al=1.414214; a0=1; }

Informacéna Syztem "PPET
Cast, ktora je Filter TPPF1T
nepovinna fo=866A.025Hz vwvo=1
fh2=1; -
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Analogickym
(podobnym) postupom
ziskame skripty
obvodovych realizacii
pasmového a horného
priepustu

Pasmovy priepust

Horny priepust

i Script of 3

Svztem 'PPET
Filter TPEF1T
fo=8aa6.025H=z wvo=1
{bZ=1;
ad4=0.75; ali=1.224745; az==2.5; al=1.224745; al=0.75; '
Rezsiztor TRZ2' MNode=1=0 ER=8ochm
Byvztem "PPF1T
Coll Node=1=2Z L=0.588mH
Capaciter Node=Z2Z=0 (C=24.618uF
Capacitor MNode=2=3 C=3Z.824uF
L~ Coil Node=3=0 L=2.401mH
Resistor Node=3=4 R=3.,43chm
Resistor Node=4=0 R=10.6&7chm
Reziztor "RL'T MNode=4=0 E=8ochm
svnthezizsInfo
Pazsive FirstMWode=1l EREL=8Hchm QL=0
fo=866.02Hz wo=1
{b2=1;
ad4=0.75; ai=1.224745; az=2.5; al=1.224745; al=0.75; '
Syvstem 'HPET
Filter THEF1"
fo=1500Hz wo=1
{b2=1;
az=1; al=1.414214; al=1; }
Reziztor "TR3' MNode=1=0 E=8chm
Svztem "HPFL1T
N Capacitor HNode=1=Z C=9,378uF
Coll Node=2=0 IL=1.ZmH
Reziztor "RL'T MNode=2Z=0 E=8ochm
gynthezizInfo
Pas=ziwve FirstNode=1 RL=8chm QL=0
fo=1.5kHz wo=1
{b2=1;
az=1; al=1.414214; al=1; }
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Zobrazime AFCH filtrov:

13, Yoltage of 3, Level [Phaze)

Uin=0, 707y ms —— PPF1. M=4=0, F=8ohm AL
n DPF1, M=2=0, B=Schm FL ~ —— HPF1, N=2=0, R=8ohm FL Akbbak [R]
0
"—\-\_\_\_\_7
10 \
20

AN
/

20 A 100 A00 1k Bk, 10k, 20k,
Frequency Hz
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Impedancne neprisposobenie na vystupe filtra — vplyv na AFCH

1E. Yoltage of 3, Level [Phaze)

Uin=0. 70 s
15'[? —— HPF1, N=2=fi, Ri=fiohm AL Akéibak [R] ?g

0 ™ 0
System "HEFL' T

Capacitor Node=1=2 C=9.3 [ ]

Coll Node=2=0 L=1.ZmH

Re=zistor TTRLT MNode=2Z=0 i 10

SynthesisInfo
Passive FirstNode=1

fo=1.5kHz wvo=1
{kZ2=1;
az=1; al=1.414214; al=1; } \
-20

-30 -30

-40 / -40
200 A 100 A00 Ak 10k, 20k,
— 19, Voltage of 3, Level [Phaze], Uin=0. 70 ms; HPF1, M=2=0, R=4okm RL Frequency Hz
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Impedancne neprisposobenie na vystupe filtra — vplyv na AFCH

1E. Yoltage of 3, Level [Phaze)

Uin=0. 70" rms
—— HPF1, N=2=01, R=fiohm AL Akébak [R]  dB
10 | 10
] T | — ] T T T
Syvastem THPF1T
| Capacitor HNode=1=2 (C=9%.378uF
|Capacitor Node=1=Z C=1DuF|\“\\\\\\\
| Coil Node=2=0 L=1.2mH I 0
[Coil Node=2=0 L=1mH |— e
Fezistor TREL'T HNode=2=0 R=Schm o
gynthesisInfo
Pazsive FirstMNode=1 ERL=8chm QL=0
fo=1.5kHz wvo=1
{hz=1; rd -10
az=1l; al=1.414214; a0=1; '

-20 -20

-30 -30

/
/ g

200 A 100 A00 1k Ak 10k, 20k,
— 1. Voltage of 3, Level [Phaze], Uin=0. 70 ms; HPF1, M=2=0, B=Baokm RL Frequency Hz
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Uloha na 3. cvicenie:

* PreStudovat’ a zopakovat’ postup syntézy pasivnych
elektrickych filtrov podla predchadzajucich slajdov;

* Do poznamok nakreslit’ zapojenia filtrov podla
vygenerovanych skriptov;

« Zopakovat’ postup syntézy pre inu triedu a vyssi rad
pasivneho filtra;

* Preskiumat’ vplyv impedancného neprispdsobenia na
vystupe filtra pre pripad, ked’ by bol filter zat’azeny
rezonancnym obvodom, naladenym na rezonancnu
frekvenciu, blizku charakteristickej frekvencu filtra;

* Odporucana uloha domov: vyskusat’ syntezu
aktivnych filtrov pre zvoleny operacny zosilnovac.
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