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5.1 Opi1opdg TOL PIATPOV

Feviké To NAEKTPOVIKOG @iATPO eiva aToixelo i diGTagn Tov propel va
o1aBiBader [ va dioxwpider oe PPN, ] AVOKOTITEL VA PAOLA CUXVOTHTWY,
OnA. IOt OLYKEKPIPEVN OPGda CUXVOTATWY. To PAOPa VTS HTTOPEl VO
eival eiTe OLVEXEG, €iTE SIGKOTITOHEVO, EITE DIOKPITO (YPOMHIKO).

ATI6 TIG TTI0 OLVNOIOPEVES XPHOEIS TWV PIATPWV EIVAI O ATTOXWPIOHOS
TOUL OAPATOG 16 TO B6pLPO. XA eival €va TTETTEPATHEVO GUVOAO 6edo-
HEVWOV OUXVOTATWYV TTOL POG eVOIaQEpEl. OFpuog eival Eva GUVOAO QveTTI-
BOPNTWV SIATAPPOXWY TOV OHHATOS, TTOL KAAVTITOLV VA (PACHO OUXVO-
TATWV. Mg TO KATGAANAO NAEKTPOVIKG PIATPAPIOPA PTTOPOUHE VO XTTOHO-
KPUVOUPE GAAO QVETTIOOPNTO CHPOTO 1] QUTEG TIG BOPLPIKES dlaTAPAXES,
QTTOKOTITOVTOG TT.X. TO PAOpa TOL BopUou —6Tav LTS ival dUVATSE— Kal
QA@rVOVTOG VO TTEPAOEI HOVO TO PAOHO TOL ETTIBVUNTOV OAHATOS.

Kbpio xapakTnpioTikS pé€yeBog evog piATpou gival ) GUVAPTNON HETA-
@opdg H(s) avtov. Auth opileTal wg To pIyadiké TnAiko (AGyog) Tng
Téong €§660v, V, (s) Tpog TNV avTtioToryn T&on €10660v, V(s), 6nA.

Vils)

5.1.1
V(9 10

H(s) =

OTToU S = jw, pe W = 27f 1 KUKAIKA oLXVOTNTA OrjHaTOS KA f efvai N (Ypop-
HIKT}) OUXVETITA AUTOU, EVE TO | TAPIOTAVE! TN HIYadIKI] povéda (j = /=1).

StV mpaén evdiagpéper 1dIaiTepa To uETPO, [H(jw)|, TG ouvépTnong
HETOIPOPAS, TO oTToio eKPPAlel To emimedo Tng evioxvong 1| amolafrs
Téong (oe dB) 1rouv divel To PiATpo. H KapTrOAn TTouv eikovider Tnv e€&pTN-
on TnG evioxuong avTAS AT T CLXVETNTA, W 1 f, ATTOTEAEl TNV KAPTIV-
An amOKPIONG CLXVOTHTWV TOL PIATPOUL.

MadnTika Kal evepyd @idTpa

Ta nAekTpovik& pidtpa xwpilovTtal o€ dV0 peyGAeg opdides, Ta TTaON-
TIKG& KOl TO EVEQYQ PIATPOL.

Ta madNTIKG @iATpa aroTeAoUvVTON POVO OTT6 TrABNTIKG OTOIXEID,
OnA. avTIOTGOEIG, TTUKVWTEG KOl TIvia. XTnv mpa&én €xouv éva oofapd
HEIOVEKTNHA, 0TI 6nAadr, OTIG XAPNAEG ouXVETNTES XpeIGlovTal pEYAAES
ETAYWYIKEG AVTIOTAOEIG, Gpa aTraiToUV oykdn mnvia. Etriong, eivon pn-
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YPOHHIKG Kol TTpOKOAOUV LTTOPIOBOPS TOL OAHOTOS, HE HEYGAO OUVTEAE-
oTH aTTwAeIDV. TEAOG, dnpIOLPYOVV EVTOVA NAEKTPOHPOYVNTIKG Trediat TTou
OTTOTEAOVV QITIO EVOXANTIKDOTATWY NAEKTPOHAYVNTIKWV TrapepBoAcdv. I’
auTOUG TOUG AGYOULS, N XPrioN TOUG CUVABWS ATTOPEVYETOI KAl TIPOYHO-
TOTTOIEITOI POVO €KEl, OTTOU TO evepY& PIATPa pelovekTOVY, dnA. o€ vyn-
A£G oLXVOTNTES KO HEYGAES 10XEIS.

Ta evepyd @idTpa amrotedolvTal o1ré evepyd oToixeia (TpaviioTop,
TEAEOTIKOI EVIOXUTES, KTA) CUVOLAOHEVA HE TTOONTIKA OTOIXEID (TTUKVWTES
Kal avTIOTAOEIG). T pIATPa AU TG eival ATTOAAXYHEVO OTTO TGN HEIOVEKTI]-
HOTO TV TTOONTIKOV PIATPWVY TTOL AVOEQPEPAPE TTIO TTAVW, EIVOI ATTOd0-
TIK& Kol KOoTiCouv Afyo. 1" auTé Ko XpnoIpoTTolovvTal eVPEWS, 16iWG O
XOHNAEG oLXVOTNTES Kl XOHNAES 10XElS. Q)G ek TOUTOU, €ival auTd TToL Ba
HOG TTOOXOAO0VV OTO TIEPAITEPW.

Znueiwon

Zpepa pe TNV €EENIEN TNG TEXVOAOYIOG TWV TEAEOTIKWOV EVIOXUTWOV HTTO-
POUPE VO KOTOOKEVLAOOULHE evepY& IATpar aTnVv Trepiox Twv MHz, aAAG
TO KOOTOG TOUG gival LPNAS.

5.2 Katnyopigg @iATpwv

AVAAOYO PE TO PAOHO OCUXVOTHTWYV OTIG OTTOIEG ETTITPETTOLY 1} ATTAYO-
pevouv Tn O61€Aevon, Ta evepyd PidTpa XwpilovTal 0TI £EAG KATNYOPIES:

5.2.1 @®iAtpa XapnAwv ZvyvotiTwv (OXX)

Ta @idTpa auTd emTpémouy Tn SI€Aevon ONUATWY HEVO XOHNAWY
OUXVOTAT®WY, €VA OVOKOTITOUV TA OAPATO LPNAOTEPWV CLUXVOTHATWY,
>x.5.1. H dwvn diéAevonig Toug apxidel amd pndeviki ouxvoTnTa (6nA.
o6 ofjpaTta dc) Kar pTAvel HEXPI HIO CUXVOTNTO TTOV OVOUGLETOI GUXVO-
TNTA AMOKOTHG, f, 1 f.. ATT6 QUTAV KOl HETG 1) EVIOXLOT HEIDOVETOI Opa-
OTIK& Kol TO @IATpo Trepvael oTn @V OTTOKOTIHS, N OLUXVOTNTA TNG
OTTOIOG EKTEIVETON PEXPI TNV ATTEIPN OLXVOTNTO.
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0db KOPTTOAN o1rékpiong GXX

onfpa
B6puog

TAGTOG

oUXVOTNTA (AOYOPIOMIKY KAHOKOK)

Zxrjpa 5.1.  ATTOkpion QiATpou xaunAdv cuxvotiTwv (OX2)

2TV TEPTTWON TTOL TO PIATPO XPNOIHOTIOIEITAI YO SIOXWPIOHS TOU
ofjpaTog oré T0 B6pLPO (LPNARG CUXVOTNTOS), ACHPBAEVETAI PPOVTION WOTE
n pev {avn S1€Aevong va KOAUTITEL TO PAOPO TOL ORPOTOG, N &g {Wdvn aTTo-
KOTTG TO (p&apa ToL BopUVPou, KATG TOV TPATTO oL gIKoviCel To XX.5.1.

5.2.2 ®idtpa YPnAwv Zvxvotntwv (OYX)

Ta @ATpa AUTG AVAKSTITOUV T OAHATA XOHNAGY GUXVOTHTWV KOl
emTpémouv Tn diEAevon pévo onpaTwv LPNAGY ouxvoTATwY, 2X.5.2. H
{wvn a1rokoTrrig Toug apXidel atd pndevik ouxvéTnTa (6nA. aTé orjpa-
Ta dc) Kal PTAVEI PEXPI HIO CUXVOTNTO OTTO THV OTTOIO KOI TIEPA 1] EVIOXUL-
O] TOLG ALEGVETAI YPAYOPO. XTN OLVEXEIR, ATTG HIX CUXVOTNTO f, KOI
HETQ, TTOL KOAEITOI CUXVOTNTA AMOKOTHSG, apXiCel n {wvn 61€Aevong, n
OTroiO EKTEIVETON PHEXPI TNV ATTEIPN OLXVOTNTO.

KOpTTOAN o1rékpiong OYX
0db
B6pufog ofipa
g
£
5
<
E

oLXVOTNTA (AOYOPIOHIKN KATHOKO)
Zxrjpa 5.2, Amokpion @idtpov vYnAdv ouxvotriTwy (OXZ)
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2TV TEPITITWON TTOL TO PIATPO XPNOIHOTIOIEITAI YIO SIXWPIOPS TOU
ofjpaTog amé To B6pLPOo (XaPNARS oLXVETNTOS), AdpB&veTan PPOVTIdX
WOTE 1 pev {@vn amToKOTIHG VA KOGAUTITEI TO PGopa Touv Bopuvou, n b
Cwvn 61éAevong To PAOUA TOL OFPOTOS, KATG TOV TPATTO TTOL EIKOVICEl TO
2X.5.2.

5.2.3 ®idtpa Zwvng AiéAevong (DZA)

Ta @iATpo TG emITPETOLY TN S1EAELOT POVO ONUATWV TTOL 1 CLUXVO-
TNTG& Toug TrepINapPaveTal p€oa o€ pia (v OCUXVOTATWVY KOl GVOKO-
TITOLV GAEG TIG LTTOAOITTEG OLXVOTNTES, XX.5.3. Tat PIATPO AUTE €xOLV HIAK
TPWTN (VN ATTOKOTIHS, OTT6 PNdeVIKA oLXVOTNTA (dnA. a1ré To dC) péxpl
pIO (KATW) OUXVOTNTA ATOKOTMHS f,, HETG akOAoLOel ) v diéAevong,
atré TN oLXVETNTA f, HEXPI HIC (VW) CUXVOTNTA XTIOKOTIHS f,, KOl TEAOG
eppaviCeTon n devTepn WOV ATTOKOTIAG, A6 T CUXVOTNTA f, HEXPI TNV
ATTEIPN OLXVOTNTO.

KOpTTOAN amrékpiong OZA
0db

B6pufog B86puBog

o

TAGTOG

oLXVOTNTA (AOYOPIOHIKH KATHOKO)

Zyrjpa 5.3.  Amokpion gidtpou CWvng diéAevong (OZA)

Av To OZA XpnOIPOTIOIEITAI VIO TO SIOXWPIOPS TOU OAHOTOS TG TO
B86puPo xapnAis kol LPNARG oLXVETNTOS AaHPAEVETON PPOVTION, WOTE N
dwvn d1éAevong va KOADTITEN TO PAOPO TOU OHPOTOS Kol o1 U0 (wveg
OTTOKOTTHG TO PAopa Tov BopUPBouL KATG ToV TPATTO TToL OefXVvel TO Xx.5.3.

5.2.4 ®Oidtpa Zwyvng Amokomg (PZA)

Ta pIATpa AUTE AVAKGTITOLY PHOVO OHPATA TTOL ) CUXVOTNTG TOUG TTEPI-
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AapBévetar péoa o€ pia {odv OUXVOTHTWYV KOl ETITPETTOLV O TN d1éAev-
on 6AWV TWV LTTIOAOITTWV CLXVOTHTWY, XX.5.4. Ta PATPa LTS €XOULV HIa
TP®TN {odvn diEAevong, amrd pndevik ouxvéTNTa (6nNA. a1ré TO dC) pEXPI
pIO (KATW) oVXVOTNTA ATOKOTHS f,, HETG GKOAOUBET N (v ATTOKOTTHS,
amé TN oLXVOTNTA f, HEXPI HIG (V) CUXVOTNTA ATTIOKOTIHS f,, KOl TEAOG
gppavideTar n de0Tepn Lwdvn 61€Aevong, atrd Tn oLXVETNTA f, HEXPI TNV
G&TTEIpn oLXVOTNTO.

KOPTTOAN o1rékpiong ®ZA
0db

B86puog

ofpa onpa

TTAGTOG

oLXVOTNTA (AOYOPIOHIK KATHOKO)

Zyrjpa 5.4.  Amokpion gidtpou {Wvng amrokotng (PZA)

210 610 OO EIKOVICETOI 1) CUOXETION TWV {WVWV ATTOKOTTAG Kail dI€-
Agvong Tou PIATPOL pE TO PAOPA OAPATOS KAl TO Paopa Bopvfou, yia
TNV TEPITTTWON TTOLV TO PIATPO XPNOIHOTIOIEITAI YIO TO SIAXWPIOPS TOU
ofjpaTog a1ré To 66pLfo.

To ®ZA ptropel va TpokOYEel av oLVOLGTOLHE TTAPGAANAG Evar DXX pe
éva OYZ Kkal Ta OAPATA TOUG TA 00NYHOOLHE 0” €val AVOAOYIKG OOPOIOTH).

5.2.5 ®idtpa X1eviig Zwvng Aiédevong (DXZA)

Ta @dTpa avT& emiTpémmouvv T SiéAevon povo piog oTevilg {wdvng
OUXVOTATWY, EOTIGOPEVNS YUPW OTTO HIG KEVTPIK OUXVOTNTA f, €EV®
QATTOKOTITOLV OAEG TIG GAAEG GLUXVOTNTES, XX.5.5.
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KOpTTOAN o1rékpiong ®XZA

06puPog
0.db pupog

ofpa

TAGTOG

oLXVOTNTA (AOYOPIOMIKY KATHOKOK)

Zxrjpa 5.5.  ATTOKpion @iATpou oTevrig {uvng SiéAevong (OXZA)

Eival mpogavég 611 Ta iATpa auTé eivai 161aTEPR XPHOIPO GTAV TO
OO €XEI PAOPA OUYKEVTPWHEVO PECO OE pI OTeVH (VN OUXVOTATWV
YOpW GO PIX KEVTPIKA OLUXVOTNTA f,.

5.2.6 ®idtpa X1evis Zwvng Arokomig (PXZA)

Ta @iATpa aLTE, TTOU Ovop&LovTal Kol PIATPA SOVTIOV OTTOKGTITOUV
piIx 0Tev) @V OUXVOTHTWY, ATTOPPITITOVTOG HOVO TIG CUXVOTNTES TTOL
BpiokovTal o¢ pia 0TeVH TTEPIOX YUOPW OTTO HIX KEVTPIKH ouxvoeTnTa f,
evad eITPETTOLY TN O1EAELON BAWV TWV GAAWV CUXVOTATWY, XX.5.6.

odb KOpTTOAN a1rékpiong ®XZA
oo

66puBog

TAGTOG

oLXVOTNTA (AOYOPIOHIK KATHOKO)

Zyrjpa 5.6.  ATTOKpion QiATpou oTevrg {Wdvng améppiPng
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Eivar mrpogavég, 0TI Ta @iATpar auTd eivarl 181aiTepa XpROIHO 6TOV
€ ovpe va araAAGovpe To ofjpa aTré BSpLPo I0XLPE EVTOTTIOPEVO KOl
OUYKEVTPWHEVO YOPW OO HIG GUXVOTNTA f,.

Ta iAtpa awTé givarl xprioiga oTo va kK6Bouvpe Ta 50 Hz Tou dikTbou
oL TTOAAEG (POPEG VAl AVETTIOOPNTA OTIG NAEKTPOVIKES IOTPIKEG CUOKEVEG.

5.3 18avika ka1 TPAYHATIKG PIATpO

MoANEG popEg, yior Adyoug TuTroTTONONG Kal arrAovoTeLONG, ivail BOAI-
KO VO QVTIHETWTTICOVHE TA EVEPYS PIATPO PE TTPOCEYYIOTIKG TPOTTO, OV~
YOVTAG Tar 0 £€10QVIKEVHEVO KOl ATTAOTTOINPEVO BEWPNTIKG TTPOTUTIAl TO
otroia ovopalovTal 1I8avikG @IATpa. Y& GAAeG TTAAI TTEPITITWOEIG, ) TIPO-
O@ULYH 0& AUTA TO TTIPOTLTIA Eival AVETTOPKAG 1] 00NYEl o€ aloonpeiwTa
O@GAPOTO" TOTE TO PIATPO TIPETTEI VO AVTIPETWTTICETON PE B&on TNV aKpi-
B TTPOYHATIKA TOL GUHTTEPIPOPA, dNA. WS TIPAYHATIKO PiATpO.

5.3.1 18avika QiATpa

[6aviké BewpeiTal To @iATpo 1oL IKavoTrolel Toug €€AG 4 Pooikolg
6poug:
* Exer amoAafn (evioxvon) povada, dnA. be dnuiovpyel ovTe evioxvon
o0UTe LTTOPIBAOPS TOL GAPATOG £1I0660LV G” OAN TNV €KTAON TOU | TWV
Cwvadv d1€AeVONG TOL.

e Anpiovpyei mAApn vrofifacud (100%) Tov CAPATOG £1I0660L O OAn
TNV €KTOON TOL ] TWV {WV®OV ATTOKOTIAG TOU.

* H petéPaon Tng amdkpiong atmd Tn pia (v oTnv GAAN eivon TeAeing
OTTOTOMN.

* Ag dnpIovPYEl KOPIOr TTAPOPOPPWOT OTA CAPATA TTOV TTEPVOVV PEOD
atmé Tig {wveg SiéAevong.

Ta rapatrdvw 0dnyolv OTIG KAPTTUAEG OTTOKPIONG TOU XX.5.7 YIO TIG
TE0OEPI§ KUPIEG KATNYOPIESG 1I8aVIKWOV PiATpwv, SnA. OXXZ (a), DYZ (B),
DOZA (y) ka1 DZA (6). ‘OTrwg TapaTnpoUHE, OAEG AUTEG O IDAVIKEG KOUTTO-
Aeg aTréKpIong eival opBoywvieg kal N atroAafr] Tdong oTn {odvn diéAev-
ong BewpeiTan povada.
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(@) ®»

4%) ®)

Zyrjpa 5.7.  KoutoAeg ammokpiong Tawv 16avikiv QIATpwv:
DXZ (@), OYX (B), ®ZA (y), DZA (6)

X710 18aviké OXZ, n {wvn SiéAevong exTeiveTal ard Tn PNdevik CUXVO-
TNTO PEXPI TN CUXVOTNTA ATTOKOTTAG f,. XT0 16aVIKG DYZ, n {odvn SiAeAev-
ONG EKTEIVETAI OTTO T CLXVOTNTO ATTOKOTIAG f, HEXPI TNV GITEIPN GUXVOTN-
Ta. 210 160avIK6 DZA, n {wvn diédevong koAUTITel TV TrepioXn f, < f < f,.
Télog, o1o 16aviké DZA, n {wvn diéAevong exTeiveTal amé T pNdevikr
OLXVOTNTO PEXPI TNV f, KOI GTTO TNV f, HEXPI TNV GITEIPN OLXVOTNTA.

5.3.2 MpaypaTika O®idTpa

Ta TPAYHATIKG PIATPO €XOLV GUUTTEPIPOPS TTOL HOIGLEI HE GUTH TTOL
TPOPAETTETAN AT TA IOAVIKG PIATPO HOVO KAT& PeYGAN TTpooéyyion. ‘ETol,
.. N oaméTopn peT&Paon amd Tn Lwdvn diéAevong ot {Wvn ATTOKOTTHS
Kal avTioTpo@a, TTOL BewpeiTal 6T 10XVEl OTO 10aVIKG PIATPQ, dev eiva
TPOYHOTOTIOIAOIYN OTOl TIPOYHOTIKG @iATpa. ETtriong, avépiktn eivar n
oTOOePOTNTA TIPAS TNG ATTOACPrg TéoNG KO®’ 6An TNV €KTOOT TNG | TWV
{wvadv diédevongs. TéXog, n UTTopén pndevikig evioxuong o’ 6An Tnv ékta-
o1} TNS i} Twv {WV@OV ATTOKOTIHG EiVal AOUVOTN OTA TIPAYHATIKE PIATPO.
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2uvABwg, o€ avTiBeon pe TIG I6AVIKEG KAPTTUAEG ATTOKPIONS TOL XX.5.7,
N TUTTIK TMPOKTIKH KXPTOAN AmOKPIONG £vOS TPAYHATIKOU PiATpov,
OUYKEKPIPHEVO eveg OXE, €xel TN pop@r] TTov elkovidel To Xx.5.8 (e atro-
Ao Téong 1).

IH [P,
max MeTaBaTixi

15aviki

KOpTTOAN
atrékpiong OXX
Kopérwon

Amin

— Zovn diédevong — ! —Z@Vn OTTOKOTIHG —

!
1
1
1

f, f f

Zxrjpa 5.8.  TIpOKTIKY) KOUTTUAN QTTOKPIONG €vOG TpayUaTiKoU XX

AT TO OXpO QUTO HPTTOPOUHE VO ONHEIDOOVHE Ta €EAS 1IBIG{ovVTa

XAPAKTNPIOTIKA TNG OTTOKPIONS EVOS TTPAYHATIKOU PIATPOU.

*  2T0 KOTOANKTIKG HEPOG TNG {dvng O1EAEVONG EPPAVICETAN TOTTIK MEW-
on g evioyvong oe TP amoAafis k&Tw omé 0 dB. H peiwon avth
eivan pIkpr 0AAG Ox1 apeANTER Ko €xel p€yIoTn Tiur} Touv oLpBoAIdeTa
HE A, e

e 21n {wdvn atmrokoTrri§ 0 LTTOPIBACHES TNG evioxvong ival EYGAOG OAAG
61 GTTeIpog (TTWG 0TO 18aVIKG PIATPO). ZuvHBwS, 0TN {WVn AV TH Kal
KOVTG 0T GUXVOTNTO OTTOKOTIAG TropaTnpeiTal £§apon TG KApTTUANG
amékpions. Me atmoTéAeopa, o vTroPIBacpdg TnG atroAafrg vor Epga-
videl pia eAayiorn Tiur Touv cUpPPOAIeTaN pE A .

*  MeTadbd Tng {wdvng SiEAevong Kai TNG (VNG ATTOKOTIAG EPPAvVICeTal HICK
petafarikr (vn péoa oTnv oTroia N aroAaBr TAONG HEIVETAI TTPOO-
OeLTIKG kan X1 amréTopa. H petafaTiki auTr {odvn ekTeiveTal peTadv
TNG OLXVOTNTOG ATTOKOTIAG f, Ko pIag GAANG ouxvATNTOS TN f.

To m6éoo amdroun eival n TTAOON TG KAUTTOANG OTTOKPIoNG HEOO OTN

peTafarikr {wvn e§apTéTal ammé TNV Tig Tov Adyou ouxvoThTwV f_ /f,.

Av n peTépoon eivar TeAeiwg aréTopn Ba £xovpe f, = f, pa f/f, = 1. 'Oco
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Mo «omoAf» eivanr n petéPaon, 6nA. 6co o pIKpY eival n kKAfon Tng
KOUTTOANG omrokpiong péoa ot peTafaTik {wvr, TO0O HEYOAOTEPOG
até 1 Ba eival o Adyog auTos.

Oa TTPETTEl VO GNPEIDTOVHE OTI I TTAPATIAVW KAION TNG KAPUTTUANG, O€
AoyopiBuIkr KAuoKa oUXVOTATWYV, eEXPTATAI GUEC HE TN AeYOpEV TAEN
i Badpd Tov @iATpov. MNa Tnv akpiPr évvoia TNG TGENG £vog PIATpou Ba
eTOVEABOUHE TTAPAKATW.

5.4 OIKOYEVEIEG TWV PIATPWV

TN poBnUoaTIKR avéAvon Twv @ATpwv €xouv avamTuxBel didipopa
HOONPOTIKG HOVTEA (TTPOTUTIA) KOl KUKAWHOATO JE TO OTTOIO TTPOOTTON-
BoUpe va emMTOXOVHE HIot 600 TO SLVOTOV KOAUTEPN TIPOCOHOIWATN TNS
OLPTTEPIPOPAS TWV 1I6AVIK®OV PIATpwV. Tar HovTEAX auTé TagivopovvTal
oTis €&Ag Téooepig oikoyéveleg: Ta iATpa Butterworth, Ta @iATpa
Chebyshev, Ta @idTpa Bessel kou Too ENermrmiké idtpa. To Xx.5.9 eikovi-
el TIG TUTTIKEG KOPTTUAEG ATTOKPIONG AUTWV TWV PIATPWV.

H(f)

1

Bessel

Chebyshev
EAA&ITTTIKO

Zyrjpa 5.9.  KoutruAeg amokpiong oIkoyeveldv QiATpwv

Ta iktpa Butterworth eivon mpéTuTTa PIATPO T OTTOI TTPOCOEIW-
VOULV IKAVOTTOINTIKG TNV TITWOI TNG KAPTTOANG amréKpiong oTn peTafoTi-
KA} v, oAAG bev epaviCovv TV KUPETWON TNG oroAXBAG TTOL TTaPa-
TnpeiTar otn {wdvn d1éAevong kai T LoV ATOKOTIAG TWV GAAWV QIATPVY.
21a @IATpa aUTAE, N atrékpion oTn {wvn dIEAevong epPaviCeTal OTABEPS
eTriredn ka®’ 6An TNV €KTOON TNG (UEYIOTOETTTESN).
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2Ta PIATPA aLTE, WG KATW AGKPN TNG peTAPaTIKAg {odvng, dnA. wg
ouxVOTNTA f,, BEWPEITAI N CUXVOTNTA OTNV OTTOIC (OTO TTPAYHATIKS PiA-
TPO) TO UYoG TNG KOUTTOANG QTrOKPIONS, TTOPEXOHEVO AT TO HETPO
|[H(jw)| Tng ouvépTnong petagopds, mépTer amé T oTtéOun Twv 0 dB,
KaT& A, 2X.5.8. H GAAn ékpn Tng petaBaTikrg {advng gival n ouxvoTnTa
f. yia TNV otroiar To £TTTTE60 TNG KAPTTUANG OTTOKPIONG TTEPTEI KATA A,
amé T oTéddpn Twv 0 dB (oTnv apxn Tng {Wvng AToKOTAS).

Ta @idtpa Chebyshev, avtiBeta pe T rponyovpeva, divouv Tn duva-
TOTNTO OTTAPENG KAl LTTOAOYIOHOU KUPGTWONG péoa aTn {advn diéAevong.
“Exouv 6pwg, avéopoiwon Tng amoAafis péoa otn petafaTikr {advn Kol
M0 amméTOoHn a1ré OTI Ta PiATpar Butterworth.

Ta @idtpa Bessel dev mapovoiGilovv KUPGT®ON 0TV KOUTTOAN amré-
KPIONG Kol N HETOPATIKY PETATTWON Tng amoAaPBAg eivar n xeipdTepn
amé 6TI OTiG GAAEG oIkoYEveleg PIATPpwY. To TTAEOVEKTNHG Toug eival 6T
€XOLV YPOHHIKH PGOT Ko XPNOIHOTIOIOUVTOI 08 CUOTHHPATA TToL £TTEEEP-
yé&lovTal TToApoUs, e1reldf Adyw TngG 1I016TNTaG AU THS, 68V OAAOIOVOLY TN
HOP® TOUL TTOAHOU.

Tédog, Tt ENAEIMTIKG PIATPA EHPAVICOLV KUPATWON TNG KOUTIOANG
amékpiong T6oo oTn {wvn diEAevong 600 Kai 0T VN ATTOKOTTAS, VA N
HETATTWON aroAafs oTn peTafaTikh {wvn eivan o aréTopn a1 OTI
0¢ OAeG TIG GAAEG OIKOYEVEIG TV PIATPwY, XX.5.8.

5.5 BaOpodg 1 Taén evog @idtpou

>ta @idTpa n ouvapTnon peTagopds H(s) | H(jf) ekppddeTon atd pio
TAPEOTAON OTNV OTIOIC O TTAPOVOHOOTHS VAl EVa TTOAVWVUHO WG TTPOS
s jf. O (aAyeBpikés) Babpés avTod TOL TTOAVWVUHOUL ovopddeTal Bad-
POs 1 Ta&n, n, Tou @iATpou. 210 PiIfAio LTS Ba peAeTRACOLHE PIATPA TNG
(n=1) ka1 2ng (n=2) TG&ENG.

2tnv mpaén, Ta peyédnA L A, fi 1 f, ki f. emnppedlouv To Babud
TOL PIATPOUL, TTOL €idapE OTNV EVOTNTA 5.3. TNV TTOPAYHATIKGTNTA, TO N
kaBopidel Gpeoa TNV KAion (K) TG peTaBaTIKAG TTEPIOXAS (HETATTTWOT))
TNS KAPTTUANG aTroKpIonsg Tov PiATpou, 2x.5.10. X& AoyopIBpIKy KATpOKO
OLXVOTATWY, N KAIon auTH OXeTICeTal Pe TO PABPS Tov PiATpoL pe Bdon
TOV TTPOCEYYIOTIKG TUTTO
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K = F (dB/6ekéda) = F 6 - n (dB/okTéPar) (5.5.1)
IH(H| [4°

ol 1 0 10 K f(H2)
~10 - k=20 db/Sex. (n=1)

! ‘/;/nz —40 db/6ek. (n=2)

20NN
_30 |
g0 NN
—50

Zxrjpa 5.10.  BaBudg @iAtpou kai kAion Tou

InpeldveTal 6T dekdda gival To didoTnua peTaED V0 CUXVOTATWV
atré TIG 0Tr0ieg N peyaAUTEPN eivar 10-TAGOIO TNG HIKPOTEPNS, EVAW OKTA-
Ba gival To dIGoTNPA 0TO OTT0I0 N HEYOAUTEPN OLXVOTNTA £ival 2-TTAGoIX
NS MIKPOTEPNS. EE GAAov, TO (-) otnv EE.5.5.1 vtrodnAwvel apvnTiki
KAion, &pa KaTepXOpevn KOPTUAN (TrepimTwon ®XX) kai 1o (+) OeTikr
KAion, Gpa avepxXOUeVN KOPTIOAN (TrepimTwon OYZ).

Juvenwds, katd Tnv EE.5.5.1, og éva OXX 1ng Tééng n kAion Ba eivai
kK =201 = -20 dB/bek&da ] — 6 dB/okTéPar (evBeiar “1” TOL OXAPATOS),
evad og éva OYX 2ng T&ENG, N KAfon Oa eivon k = + 20 * 2 = + 40 dB/deka-
oa = + 12 dB/okTépa.

5.6 ®XX 1n¢ Taéne

To Xx.5.11 deivel To KOKAwpO VoG evepyol DXZ 1ng TAENG pe evioyuon
K. O TeAeoTik6g evioxuThs (TE) eivan ouvbeapoloynpévog oav evioxuTAS
eAeyxopevng Téong (VCVS) kar ovopdletal Spws ko @idtpo Sallen-Key
NG TGENG TPOG TIYA TwV HVO EPELVNTWV TTOL TO AVATITUEAVE.
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Zxrjpa 5.11.  ®XZ Sallen-Key 1ng taéng

ATTOOEIKVOETON OTI 1| OLUVAPTNON HETAPOPASG TOL PIATPOL diveTal aTTd

Tn oxéon:

H(jf) = 7 (5.6.1)
1+j|=
J(ﬁ)
oétTou:
K=1+ 2 (5.6.2)
- R_1 <O,
eivan n evioyvon (amoAafn Téong) oto dc, 6nA. yia f = 0 ko
_ 1
f1= 5 (5.6.3)

N CUXVOTITA ATOKOTNHGS Tou PiATpov. H ouxvéTnTal €ivar ekeivn yiax Tnv
omroia 0 ASyos f/f, Ztnv EE.(5.6.1) yiveTan povada, omméTe TO HETPO TNG
oLvvaPTNONG pETOPOPGS YiveTan |H (jw)| = K /6 1 0.707 K1} 20 log K- 3dB,
onA. 3 dB k&Tw amé Tn péyiotn amolafn (o dB).

O vmoloyiopég Tov @iATpov cwToV, YiveTon pe Tn Ponrbeiar Twv
E€.(5.6.2) kau (5.6.3), HETOOXNHOTICOPEVES, WOTE VO TTAPOLV TNV TTI0 KATW
Hopen:

1

R =
2nf,C

(5.6.4)

R, = (K-1)R, (5.6.5)
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Mo va vrohoyicovpe To PiIATPO, pe dedopévn Tnv evioxvon K kai n
OULXVOTNTO OTTOKOTTAG f,, OEXOPAOTE (E0TW KAl UOAIPETA) HIOt KATGAAN-
An TipA yioo T XopnTikOTNTa C Kot piac KATGAANAN Tip TNG R, kol HeTd
vtroAoyidoupe Tig avTioT&oelg R kai R, .

O Mapaderypa 5-1
Oa vtroAoyiooupe éva OXX 1ng T&éng, TOToUL Sallen-Key pe evioxvon 5
Kol oOLXVOTNTO amroKOTTG 3000 Hz.

Avon
AgxépooTte C = 10 nF kai R, = 10 KQ. A6 Tig EE.(5.6.4) kau (5.6.5),
Bpiokoupe:
= 1 =
27t x 3000x 10°°

Ko R, = 4x10kQ =40 kQ AR, = 39 kQ)

53kQ 1 R=5.6kQ (oeipd E12)

(O1 TENIKEG TIPEG TWV QVTIOTAOEWV €X0LV €TTIAEYEl atrd T oeip& E12).
To Xx.5.12 deixvel TNV KOPTTOAN QTTOKPIONG TOL PIATPOL TTOL LTTOAOYI-
OOE.

Zyrjpoa 5.12.  ®XX pe f,=3000 Hz kot K=5 KautoAn amokpiong
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5.7 ®YX 1n¢ Taéng

Av avTipeTaBéoovpe Tn B€orn Tov TTLKVWTH C KOl TG avTioTaong R oTo
KOKAwpa Tov Xx.5.11, mpokUTTel OYX Sallen-Key, Xx.5.13. AtrodeikvieTan
0TI N OLVAPTNON PETAPOPAG TOL PIATPOL AVTOV, diveTal aTrd TN oxéon:

<7
Hjf) = —
1422
f2
é1Tov,
f=
2" 2xRC

gival n oLYVOTNTA ATTOKOTTHG.

(5.7.1)

(5.7.2)

H amoAafr Tédong K e§akolovbel va diveTan amd Tnyv EE. (5.6.2).

Zyrjpa 5.13.  ®XZ 1ng 1ééng

O vTTOAOYIOPGS TOL PIATPOL YIVETAI GTTWG OKPIPWS KAl JE TO OVTIOTOI-

X0 OXX.

O Mapaderypa 5-2

Noa vtrodoyioBei éva OYX 1ng 1ééng, ToTTou Sallen-Key pe K=5 kai

f =300 Hz.

Avon

Aex6poaote, C = 100 nF kai R, = 10 kQ). Xuvemrag £xoupe:
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-1 _ 1
2nf,C 2wx300%100x 107

=53kQ . R =5.6kQ (Seips E12)
Ko R,=4x10kQ =40kQ .. R, =39 kQ) (Zeip& E12)

To Xx.5.14 Tnv KapTOAn OTOKPIoHS Tou @IATPOL TToU LTTOAOYIoO-
HE(GTTWOG aULTH TTPOKVTITEI ATTO TO TTPAYPOHHA TTpocopeiwong pCap IlI).

Zxrjpa 5.14. @YX pe K=5 kou £,=300 Hz: KautoAn amokpiong

5.8 ®XZ 2n¢ Tagng

To Xx.5.15 deixvel To KOKAwPO €vig evepyol DXX 2ng Tééng, TOTTOUL
Sallen-Key. AtrobeikvieTal 0TI  oLVAPTNON HETAPOPES TOL diveTal OTTO

Tn oxéon:

Ul v J_ 5
Il

Ry

Zxrjpa 5.15. @YX 2ng taéng
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K

7))

H(j f)= (5.8.1)

6tou a eival évag ouVTEAEOTAG TTOL N TIPA Tou PpiokeTon aTo €161KO
VoK - (OLVTEAEOTWV Butterworth) - kai f, eivan  ouXVOTNTA ATTOKOTTHG
TOL @QIATPOUL, N oTToiCr BIVETON OIS TN OXEON:

fa (5.8.2)

_ 1
2nR \/C, C,

H evioxvon K diveTon kair méhi amré tnyv EE.(5.6.2).

To @iATpo auTd eival 2ng TAENG, £TTEId O TTAPOVOUAOTAS TNG CLVAP-
TNONG HETOPOPAS, 6TTwg BAETTovpe atrd TV EE.(5.8.1) eivan TTOALWVULpO
deUTEPOL PaBPOV. (AUTS oPeideTal 0TO OTI TO KOKAWpO £XEl VO OTOIXEIDH
aTToBKELONG EVEPYEIQG, ONA. TOLG dLO TTUKVWTES). H KAlon Touv @iATpou
eivar -40 dB/bek. 1] -12 dB/okT, BA. EE.(5.5.1).

ATTOO€IKVOETON OTI TO TUTTOAGYIO LTTOAOYIOHOU TOU @IATPOL GULTOV
diveTal atré Tig oxéoeIg:

A

C = 5.8.3

"o R (5.8.3)
4

G, = 5.8.4

v (5.8.4)

o1TOUL:

A=a+ /o2 +8(K-1) (5.8.5)

O Napaderypa 5-3
Oa vtroloyioovpe OXX Sallen-Key 2ng 16déng, ToTOL Butterworth pe
gvioxvon 5 kai ouxvéTnTa arrokothg f,=700 Hz.

Avon
ATT6 Tov €181k6 Trivaka yia piATpa Butterworth 2ng 1ééng To o = 1.414.
AgxépooTe 611 R = 10 kQ).
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Etropévwsg,

A=oa+ /o2 +8(K-1) =1.414 +\/1.414* + 8x 4 =7.245,

Ci=—2_= 7.245 = 4.12nF .C, = 39nF , (0eipd E12)
4w, R 4x2mwx500x 10"
_ 4 4 _ . _ .
G, =12.6nF..C, =12nF (oceip& E12)

" Ao, R 7.245x2mx 500x 10

> ouvéxeia dexopooTe R, = 10 kQ) kou vTOAOYICOULME TNV

R =(K-—1R =4x10kO =40 kO - R = 39 kO (ari0& F12)

To Xx. 5.16 defvel TO PIATPO TTOL LTTOAOYIOOHE KOI TNV KAPTTOAN OTTé-
KPIONAS TOv.

Db
20.00

10.00

-10.00

-20.00

-30.00

10K ° i e

Zyrjpa 5.16. @YX 20v Babuod Butterworth pe f,=500 Hz, K=10
KOl 1) KOUTTUAN QTTOKPIOTG TOU

5.9 @YX 20v Badpov Sallen-Key

To Xx.5.17 beixvel To KOKAwpa evég evepyol DYX 2ng Tééng, TOTTOUL
Sallen-Key. AtrodeikvoeTal 0TI n oLuVAPTNON HETAPOPAG TOL @PIATPOL
avTov eivai:
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Ry
MW
C C
o—F——| . +
Uil e 5
R1 = TUO
Rg
A"
R3

Zyrjpa 5.17. @YX 2nG 16éng

k(L)
K
H(jf) = (%)Z+az%)+1 (5.9.1)
KOl
f= —2ncy1m (5.9.2)

étrou f, eival n ouxvOTHTA ATTOKOTIIG TOL PIATPOL KOl O O OLVTEAEOTHS
ToL @iATpov. To TUTTOAGYIO LTTOAOYIOHOU TOL @IATPOL SiveTan TS TIg

OX£€OEIG:

4

R, = (5.9.3)
' Aw,C

R, = - (5.9.4)
4w,C

étrov,
A=a+ /o2 +8(K-1) (5.9.5)

H dc evioxvon K e€akolovBei va divetar amé tnv EE.(5.6.2).



ENEPIA ©IATPA 133

O Mapaderypa 5-4
ZnTeiTan va vrodoyioovpe OYX Butterworth pe f,=100 Hz kou K=10.

Avon
ATI6 Tov €101K6 Trivaka yio idTpa Butterworth Bpiokovpe 61, yia @il-
TPQ 2nG T&ENG, To o = 1.414.

ES” &AAov, dexbpaoTe C = 100 nF
Epyaddpevol 6TTwg oTo Tapaderypa 5-3, KATAARYOLHE OTO €EAG:

A=a+ /a2 +8(K-1) =1.414 +1.414* +8x9 =10.016

4 4
R, = = =6.36kQ .. R, =6.8kQ (E12)
' AC  10.016 x 21r x 100 x 107 x 107 !

A 4
R, = = =39.9k0..R, =39kQ (E12)
> 4w,C  4x2mx100x 107 x 107 z

>1n ovvéxela, dexdpaote R, = 10 kQ). ‘Etol, pe Bdon tnv EE.(5.6.2),
vtroAoyiCovpe TV
R, = (K-1)R, = 9x 10 kQ = 90 kQ . R, = 82 kQ (E12)

To Xx.5.18 beixvel TO QPIATPO TTOL LTTOAOYIOGHE KA TNV KOPTTOAN OTTOKPI-
ofS Tov.

39K
MWV %
20.00
100 n 100 n 11

10.00

= g =
LM741 0.00

N 6,8 K _ G O
. 1VPP -10.00

l - 82 K

-20.00

10 K =-30.00 T

Zyijpa 5.18. @YX 2ng taéng, pe f,=100Hz, K=10 ka1 ] KOUTTUAN QTTOKPIOG TOUL
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5.10 ®iATpo oTevig {wvng diAevong

Mo va emToxovpe otevi {odvn o’ éva DXZA, TTpooPOPWOTEPOS TPOTTOG
gival va epodidoovpe To KOKAwpa pe TTOAEG avaouletels. H Texvikn
auTr]  AéyeTar péBodog moAaTAlg avacVlevéng (MA) omé Tnv €€odo
oTnv €i00do Tou PiATpou. EiSikéTepa, avaTpogodoTeiTal N avaoTpEpou-
oo (-) eicodog Tou TE, Xx.5.19, pdrypar Tov dnpiovpyel diagpopd pdong
180° oTo ofjpa €10660V Kal yI' AUTO 1) CUVAPTNON PETAPOPES TOU @iA-
TPOL AUVTOL €XEI APVNTIKG TTPOTIHO.

C
|1
11
Ry
ANV
R C
A [l
O—\VW\ 11 =
——0O
U R N
i 3 F TUO
O 3 O

Zyrjpa 5.19.  ®XZA roAamAdv avaoulei&ewv

H ouvépTnon petagopds Touv @idTpouv diveTan até Tn oxéon:

£t
H(j f) = - (%)2+%(%)+1 (5.10.1)

étrou K eivai n evioxvon Tou @iATpov oTnv KevTpIKf ouxveTnTa f, (CLXVE-
TNTO OLVTOVIOHOV) Kol Q €ival 0 CUVTEAEOTIIG TTOIOTNTAG 1} OUVTEAEDTHG
HEYEBLVONG (0 YVWOTOG HOG OTTE TO! KUKAWHPOATO OUVTOVIOHOU OUVTEAE-
OTIG ETMAEKTIKOTNTOG).

Oa mpétrel va Tovpe 6Tl P’ avTé TO PIATPO pTTOpoVpE Vo £xoupe Q
péxpr 10, av B€Aovpe var HoLAeVEI CWOTA.

H ouxvéTnTar cuvToviopol Tou PiATpou BpiokeTal amé Tn oxéon:

__ 1 /Ja(1r . 1
fo= R, (R1 + R3) (5.10.2)
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To TuTTOAGYI0 LTTOAOYIGHOU TOL PIATPOL AV TOV Eival TO O KATW:

__Q
w, CK

R, (5.10.3)

R, = (5.10.4)

Ry=——— 10.
P w,C2QP-K) (5:10-5)

otov w, =2uf,.
H evioxvon Tou @iATpou vtrodoyileTar atré Tn oxéon:

R,

K:_
2R,

(5.10.6)

O Mapaderypa 5-5
Oa vtroAoyioovpe @PiATpo oTevig {wdvng diéAevong MA pe f,=500 Hz,
evioxvon 5 kou Q=10.

Avon
AloAéyovpe C = 100 nF kar £xoupe:

R = Q _ 10
' @, CK 2 x500x100x 10 x 5

= 31.8kQ .. R, =33kQ (E12)
_2Q _ 2x10
Wy C 271 x500x100x% 107

_ Q _ 10
° @, C2Q*-K) 27 x 500 x 100 x 10°%(200- 5)

R, = 63.7kQ) . R, =68kQ (E12)

=163Q .. R, =180Q

To @iATpo Trov vTroAoyioape deixvel To XX.5.20 padi pe TNV KAPTTOAN
amokpiong Tou amd 1o pCap Il
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100 n <!
I I 20.00
1 :
68 K 10,00 J‘(
. \
6,8 K 100 n oo |- y

L —VW——] -

‘1 UPP % -10.00
— | Py +

180 Q

-30.00

10 100 1K 10K
Frequency in Hz

Zxrpa 5.20.  OXIZATIA pe f,=500 Hz, K=5, Q=10 kai 1] KauUTUAn amroKpIorG Tou

5.11 ®iATpo oTevi)G {WVIG ATTOKOTHS

To Zx.5.21 deixvel To PiATpO oTevriG (dvnG arrokotrrig 1y @ikTpo dovTioy.
>1n {odvn atrokoTrr|g e€aoBeviCovTon ol aveBOPNTEG oLXVETNTES. I1.X. TTOA-
AEg popég eivan atrapaitnTo va e€aobevijoovpe Ta 50 Hz | Tar 400 Hz trou
TpoépXovTal atré To OikTLO 1| 0TN deVTEPN TIEPITITWON QTG €vav KIVITHPO.

— |

L
O

|
_d

Zxrjpa 5.21.  @ZA (oTeviig) fj SovTiob

H ouvépTtnon petagopd evég @idTpou oTeviig (VNG aTToKOTIAG dive-
Tal a1 T oxéon:

(5.11.1)
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6tou Q eival 0 OLVTEAEOTHS TTOIGTNTAS TOL PIATPOL Kai f, N ouXVOTNTO
OTTOKOTIG Tou @iATpou. H ouyvéTnTar f, Tou @iATpov diveTan amd Tn

oxéon:

fo (5.11.2)

_ 1
21mC /R, R,

O1 10101 LTTOAOYIOPOU TOL PIATPOL aTrodekvUeTal OTI divovTal oTré
TOug TOTTOUG:

1

R, = ToYYe (5.11.3)
2Q

= 11.4

R, o.C (5.11.4)

R, = 2Q°R, (5.11.5)

dexOpevol kaTdAnAeg Tipég Twv C kai R,.

O Napaderypa 5-6
Oa vtroAoyioovpe @iATpo dovTio TTov Ba KGPel T oLXVETNTA Twv 50
Hz ka1 Ba €xe1 Q=10.

Avon
AloAéyovpe C = 1 pF kau R, = 1 kQ

1 1
R, = =
' 2QwyC  2x10x2mx50x10°

= 15920 .. R, =150Q (E12)

. 2Q 2x10

R. = =
2wy C  2wx50x10°

= 63.7kQ .. R, =68 kQ (E12)

R, =2Q°R, =2x10>x 1 kQ =200 kQ .. R,= 180 kQ (E12)

To Xx.5.22 6efvel To QIATPO TTOL LTTOAOYITOHE KABWG KOI TNV KAPTTO-
An a1roKpIoAg TOL.
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68 K '
AN\ i
150K | Tu i
1K IM741 —O .,
+ +
$1VPP 180 K -5.00 L | il i

Zxijpa 5.22.  ®iAtpo dovtiov pe f,=50 Hz kar Q=10

5.12 ®iATpo PeTAPANTOV KATOOTACEWV

To @idtpo @idTpo peTafAnTwv kataotdoewv (PMK) xpnoipgotroiel
Toug TE pe TOV 1610 TPATTO TTOL AVTOI XPNOIHOTTOIOVVTAI OTOV AVAAOYIKO
vtroAoyIoTH. ‘ETO1, p€ow aUTOV, KATOPOWVOUHE VO TTPAYHATOTTOINOOVHE
TIG dI&@opeg oLVAPTAOEIG PETOPOPAS. " aUTS To Adyo ovop&leTal Kai
YEVIKG @ikTpo.

A6 dopikig Aevpdis To OMK xpnoipoTrolel Tpeig TE kon atroTeAeiTan atrd
évav aBpoioTr], 500 OAOKANPWTES Kal Evar SIKTOWPA améfeong, Xx.5.23.

A

d O\oKANPOTHS o e OAOKANP®WTI|§

O O
Uys Uza Uxs

O_>_‘
Ui

Zxrjpa 5.23.  Aouiko mpdypapuo tov MK

AGY®W TOU TPOTTOUL PE TOV OTTOIO EIVOI TUVOETHOAOYNHEVES Ol ETTIHEPOUG
OopIKéG povadeg Tov, amé To MK ptropolpe va €xoupe TALTEXPOV
€€060 XX kar €6060 YX kou oTevilg ZA (n kAioeig Tou @iATpouv eival
+ 20 dB/bek. | = 6 dB/okT.).
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H ouxvéTnTa ammokotig f, kai f, Tou O®XXZ kar Tov OYY, avTioToIXO,
eivai i61eg pe TNV KevTpik ouxvéTnTa f, Tov MZA. ETriong, 0 oLVTEAEOTIS
améofeons o ( 1/Q Tov MXZA) eivan (610G KOl OTIG TPEIG ATTOKPIOEIS.

To ®MK éxel pikpOTEPN evAIOONTIA EVOVTI TWV HETABOADY TWV OTOI-
XEIWV TOU, O€ OXE0N HE TA TIPONYOUHEVA PIATPO TTOL XPNOIPOTIOIOVV £Va
pévo TE. EEaxiTiag TOu TTAEOVEKTAHOTOG QUTOU, N QUTH popPr PIATpoL
xpnoipotroieital yix Tn dnpiovpyia ®ZA (oTeviig) pe MOAD peydro Q
(péxpr 100). To pelovékTnud Tou eivar 6T1 XpnoipoTtrolel 3 TE, rpdrypa Tou
egivar Satravnpd yia @idtpa pikpoU Q. To Xx.5.24 deixvel To avoAuTIKG SIG-
ypopo Tov GMK.

R3
A,

R, C

—A\ M } C
O—"\N\——— R
Uil ——/\\—— = R
. i LA
Uys + _'_%
Rq J: B -

Rq le) -
Uza

Zxrjpa 5.24.  KOkAwpa Tou @iAtpou HeTafAnTdv KATaOTAoEWY

‘Eva onpavTiké mAgovékTnpa Twv GMK eivar 6T1 prropoUlpe va Tpoodé-
Toupe TIG £§060VG TWv OXX kar Y kan va dnpiovpyfoovpe éva OXZA A pid-
70 6ovTIoU, XX.5.25. [ aQUTO TO OKOTIG €KEVO TTOL XPEIALETAI, EKTOG OTTE
To OMK, eivan évag abpoioTrig 2 el006wv, 6Trws deiyvel TO OXAPA QUTO.

IHf [dB

0

Zxrjpa 5.25.  ®idtpo dovtiov ue OMK
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Me Tnv TepdoTia TPGodo TNG TEXVOAOYIOG TWV OAOKANPWHEVWV KUKA®-
HATWV, £VOG APIOPOS KATAOKEVOO TV KATAOKELALOLV O OAOKANPWHEVT
PATpa peTaPANTWV KaTtaoTdoewv. Na Tor OAOKANPWHEVA QLTS KUKAWHO-
To Xpeidlovrai 3 1 4 eEWTEPIKEG AVTIOTACEIS VIO VO “TIPOYPOPHATIOOVHE”
TO PIATPO, OVPPWVO PE TIG ATTAITACEIG HOG, avGAoYa He To av BEAoupe
PiATpO pe evioxvon povada | @idtpo pe 4 TE.

To Xx.5.26 defxvel Tn poper Touv evepyol ®MK AF 100 Tng National
Sem. Co. pe Béon 16 oxkpodekTwv DIP (vrdpxer kai oe Bdon TO-8). O
KOTOOKELAOTAS Oivel TTANpoopieg yIa Tov TPSTTo Xpriong Tou oe didgpo-
PES EPAPHOYEG OTO PUAAGOIO # B5M26 “AF100 Universal Active Filter”
(application note).

AMP AMP
NC NC NT 1 o/p -V o/p 1/P GND
|16 15 14 113 112 11 |10 9
1000pf
Ny —
|_ + —9 +
100K '
MW
u [ +
I
VAT ook " 1000pf
MW |
1 2 3 4 5 l'e 7 I's
VP VP o/P +V LP AMP NT2 NC
o/P -1/P
Zyijpa 5.26.  OloxkAnpwpévo ®MK AF100

To @idtpo Aertoupyei oe ouxvéoTnTa péxpl 30 kHz kan Q péxpr 500 pe
TéON TpoPodooiag atd = 5V €éwg + 18V.

5.13 OIATPA S1IAKOTITOPEVWV TTUKVWTWV

Ta @idTpa SlakoTTOpEVWV TMUKVWTWYV (SC) eival povoAiBika evepyd
PIATPOl KATAOKEVAOPEVO PE TEXVOAOYIO GUVOLOOHOU TTUKVWTWV-OI0KO-
mrdhv. O1 dlakéTTEG avToi, nAekTpovikol ToTrov (MOS) efavaykalovv
TOUG TTUKVITEG VO AEITOUPYOUV WG AVTIOTAOEIG.

Ta @IATpa AUTG £XOLV OPKETE TTAEOVEKTAPATA, TTOU €ivai:
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e Ae xpeidlovTtal eEWTEPIKON TTUKVITES.
* H ouxvoTnTa amokotg éxel akpifeia = 0.3%.
* “Exouv oAU pIKpr] evAIOBNOIO EVOVTI TwV PHETABOADY TG BEPHOKPOOIOS.

‘Eva TTp@TO PEIOVEKTNHO TwV PiATpwv SC eivan 611 xpeidi{ovTar wpo-
AoyiakoUg mraAuoug. Or ToApol avToi dnpiovpyolbvTal amré @ONVoUS KpL-
OTOAAIKOUG TOAGVTWTEG,.

"Evat GAAO PEIOVEKTNHO TWV PIATPWV QUTWV €ival 6TI £XOVV TTEPICOOTE-
PO B6pufo atré 600 TO KAAOGIKG evepy& QIATpaL.

H ouxvéTnTa OTTOKOTIAG TV PIATPWV U TWV PTTOPET VO HETOBGAAETON OF
HEYGAN TrepIoXH] He O € TePIK HETOBOAR TNG OUXVATNTOG TOU POAOYIOD.

APKETEG ETAIPIEG KATAOKELALOLV PIATPO HE SIAKOTITOHEVOUG TTUKV®-
TEG. Me auTé pmopolpe vor SnHIOVPYHOOLHE OAEG TIG HOPPEG TWV EVEP-
YOOV IATpwV 1oL €idape péxpl TWpa. O oxedIOPOg TOUG YiveTon SIOAE-
YOVTOG KO TIPOOHETOVTOG HEPIKES EEWTEPIKEG AVTIOTAOEIG. OI TIHEG KAl )
B€0n TwV AVTIOTACEWV ALTWV KABOPICOLV TN HOPPT| TS KOPTTUANG aTTé-
KPIONG, &V N XOPOKTNPIOTIK OLUXVOTNTO TOL PIATPOL (ATTOKOTIAS K
ouvTOoVIopOU) KaBopileTal atré To e§WTEPIKG POASI.

To Xx.5.27 deixvel TO SOMIKG dIGYPAPHA TOU PIATPOL pE SIGKOTITOME-
voug TTUKVDTEG. TpdkeiTal yia To povoAiBiké oAokAnpwpévo MF5 Tng
National, Trou eivar iATpo 2ng TGENG YEVIKOD OKOTOU. AUTO onpaivel 6Tl
pE TO @IATPO aUTO pTTOpoUpE va cuvBéoouvpe OXZ, DYX, OZA kair OZA.
M1ropolpe etriong va ouvdéooupe o€ OeIP& TETOIO PIATPO (OTTWG KOI HE
TO EVEPYQ) YIO VO ONHIOLPYATOLHE PIATPO AV TEPOL PaBpOD.

L.sh. v’ Sa Sy INV 1 N/AP/HP  BPOUT
7 6 5 4 3 2 1

i__g_+ b -

NON-OVERLAPPING
CLOCK GENERATOR 4

— [ Z ]

8 9 10 11 12 13 14
CLKIN. 50/100 \'a AGND INV 2 VO2 LPOUT

Zyfjpa 5.27.  AopIKG SIGypPOUUO PIATPOU SIOKOTTTOUEVWDY TTUKVWITUWV
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To @idTpo au TS XpeiGleTan TN Xprion dVo f TePIoadTEPWVY AVTIOTAOE-
WV YIX Vo KKOOPIOHET n XOPOKTNPIOTIKY KAPTTUAN Tou. H mrepioxr Tou @il-
TPOL ALTOV, CUHPWVA PE TOV KATAOKELAOTH TOU, ekTEIVETOl o6 0.2 Hz
€wg 30 kHz xou . ovyvotnTa ToL pPoAoyioy eival aré 10 Hz éwg 1 MHz.

To @iAtpo amotedeital amd €vav TE, 600 oAokAnpwTég (TTou o€
dnpiovpyoulv Sioopd @dong) ko évav k6pfo Tpdobeons. Evag Sioko-
TTNG MOS eAéyxeTan amré pia Aoyikr Téon oTov akpodéktn 5 (S,), 0 otroiog
OLVOEE! TN PIA AT TIG £10660VG TOL TTPWTOL OAOKANPWTH EITE OTN YN €iTE
oTnV €§060 TOL eV TEPOL OAOKANPWTH, TIPGYHO TTOL divel HEYOAUTEPN EVE-
Aiia. H GAAn €i0060G Tou 0AoKANPTH 006NYeiTol £EWTEPIKG OTOV AKPOOE-
KN 4 (S,). "Evag GAAOG 0KpOOEKTNG HOG ETTITPETTEI TNV EKAOYH TG OLUXVO-
TNTOG TOU POAOYIOU WG TTPOG T CUXVOTNTA ATTOKOTIHG TOL PIATPOUL, dNA.
50:1 4 100:1. H péyiotn emtpemdpevn ouxvoTnTa poAoyiol eivar T MHz
mov Sivel péylotn ovxvétnta f, (4 f, A f,) fon pe 30 kHz yio Aéyo 50:1 1} 15
kHz yia Aéyo 100:1, apkel To yivépevo fxQ<200 kHz. ‘Evag emimmAéov
aKpodEKTNG Oivel Tn duvaTéTnTOl OTO XPHOTN VO TIPOYPOUHOTIOEI TNV
KOTGANAN Aoyikry oTdBpn Tov poloyiol (L.Sh. akpodéktng 7). T€Aog,
LTT&PXEl €vag TTPOoBeTOG SIaB€oiIpog TE yiax €10IKEG ePAPHOYES.

AZKHZEIX

5-1. "Eva @idTpo Touv Babpol €xel R, = 1 kQ), kai R,= 6 kQ), R = 4.7 kQ),
kai C = 6.8 nF. YmoAoyioTte Tnv dc evioxvon Tou @iAtpou o dB kai
TN oLXVOTNTA OTOKOTHG avToU. Emriong oxedidoTe Tnv KaTrOAn
OTTOKPIONG TOL PIATPOUL.

5-2. YmoAoyiote ®XX Tov Babpol pe evioxvon 1 Kol OLUXVOTNTA OTTOKO-
g 500 Hz. XxedidoTe TNV KAPTTOAN amréKPIOAG TOU.

5-3. ‘Eva ®YZ 1ouv PoBpov €xer K=6 kou R,= 10 kQ , C = 10 nF.
YmroAoyioTe Tig avTioTdoelg R, kal R, KaBWG Kal T oLXVOTNTA ATTO-
KOTIAG TOL PIATPOL. ZXEOIGOTE TV KAPTTOAN OTTOKPIOAS TOL.

5-4. Na vtroloyioete OYX Tov BaBpol pe evioxvon 4 Kol oUXVOTNTO
amrokotrig 1,5 kHz. XxedidoTe TNV KOpTTOAN oréKpIoT|G TOU.

5-5. 'Eva ®XX 2ng 1ééng £xet R= 10 kQ, C,= 10 nF, C, = 1.5 nF, R, =10
kQ) kai R, = 82 kQ). YrroAoyioTe T oUXVOTNTO TTOKOTIAG KOl TNV €Vi-
oxvon Tov @iATpov. Etriong, oxedidoTe TNV KApPTTOAN aTréKPIONG TOL
@iATpou.
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5-6.YmoAoyioTe OXX 20V BaBpol pe ouxvoTnTa aroKoTrg 400 Hz evi-
oxvon 9. XxediGoTe TNV KAPTTOAN OTTOKPIOAS TOUL.
5-7.Eva ®YX éxet C = 1 nF, kau R, =8,2 kO, R,=47 kQ) «kou K = 8.
YToAoyioTe To QIATPO Kol OXEDIGOTE TNV KAPTTOAN ATTEKPIOT|G TOU.
5-8.YmoAoyioTe OYX 2ng T&ENG pe ouxvoTnTa arrokoTrrg 800 Hz ko evi-
oxvon 5.5. XxedidoTe TNV KOPTTOAN omréKPIOT|G TOU.
5-9."Eva OXZA €xel Ta e€4g oToixeia: R, =22 kQ R, =47 kQ), R, =120 Q.
YTOAOYIOTE T OUXVOTNTO KTTOKOTIAG TOU PIATPOL KAl TNV EVIOXLON
TOU.
5-10.Na vtroAoyioeTe DXZA pe ouxvéTnTa ouvvtoviopoL 1 kHz, evioyvon
7 ka1 Q=5.
5-11."Eva ®XZA éxel Ta e€ig oToixeia: R, =220 Q), R, =56 kQ), R, =150 kQ)
kol C = 0.85 pF. YToAoyioTe T oUXVOTNTO OTTOKOTTH|G TOU.

5-12.Na vtroAoyioete @iATpo dovTiob ouxvéTnTag 400 HZ Ko Q=6.
5-13.To Trapak&Tw @iATpo eivar OXZ pe TE ouvdeopoloynpévo pe ava-

oTpo@n. ATTOSEIKVOETON GTI 1] OLVEPTNON HETAPOPES ToL diveTal
atd Tn oxéon:

K
His) =~ ——
R2 1 + 61
NW
C otrou:
A1 .
Ry K = =2
—MWW—— S, | Ry
UiT J: e TU 1
fr = 21 R,C
(s = jw)

YtroAoyioTe To iATpo avTé yior ouxvéTnTa atrokoTs 1.3 kHz ka
evioxvon 10 ka1 oxedIGOTE TNV KOPTTOAN ATréKPIOAS TOU.

5-14.To mapok&Tm @iATpo eival DYX 1ng T&ENg pe Tov TE ouvdeopoloynpé-
vo va onpiovpyel dlagopd @déon 180. petal €106dov Kar e€660v.
ATTOdEIKVOETON GTI 1) CUVAPTNOT HETOIPOPAS TOL diveTon ATré TN oXEoN:
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K-S
Rz H(S) —_ ('02
AAAA% 1+-5
w,
OTTou:
R, C ]
._/\/\l_l I_ll_ - —n_o . 2
+ K= —
i1 £ U, R,
_ 1
fo= o R,C

Na vtroAoy100ei To PIATPO ALTS YIa K=8 Kol ouXVOTNTA ATTOKOTIAG
350 Hz. XxediGoTe TNV KApTTOAN aTméKpIoHS TOL.



