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4.1 Eicaywyn

O TeAeoTikog evioxvTHg (TE) eival éva a1md T M0 XPOIHG NAEKTPOVI-
K& €vEPYR OTOIXEIX TTOU XPNOIHOTIOIOUVTOI OTON AVOAOYIKA NAEKTPOVIKA
KUKAWpOTA OTIG XOUNAES Ko uéoeg ouxvoTnTeG. Ol TEAEOTIKOI EVIXUTES
OEMOLY TO GVOU& TOLG OTO YEYOVEG OTI CLUVOVOLOHEVOI PE EVaV EAXXIOTO
ApIBPO eEWTEPIKWV OTOIXEIWV (AVTIOTAOEIG, TTUKVWTEG, KTA.) UTTOPOUV VX
TEAOUV ONA. VO TIPOYHOTOTIOIOUV HIO TIOIKIAICN YPOHHIKGOV KOl PN YPOHHIKOOV
AeITovpYIdV. Bpiokouv e@appoyEg oe SIaTAEEIG ONUATWY GTTWG EVIOXUTES,
PATPa, TEPIOPIOTES, OLVOETEG [synthesizers], KTA., 0€ KUKA®POTO THAETTI-
KOIVOVIQV (TOAQVTWTES, SIGHOPPWTESG, ATTOSIGHOPPWTES, BpdXol KAEIbw-
onS PAoNS, KTA.), HETATPOTIEIG OIVOAOYIKWV KOl (Pr(PIOK®DV ONHATWY (TG00
A/D 600 kai D/A) kal KUKAWPOTO TTOU €KTEAOUV SIGPOPES HOONHOATIKES
TPAEEIS (OAOKANPWTES, TTOAOTTAACIOOTES, TIPOCOETES, APAIPETES, KTA.).

TuTTIKG, 0 TEAEOTIKGG EVIOXUTAS ivai évag evioxuTrig dc ueydAng evioyo-
ongG Tov OLVABWS ATTOTEAEITAI TG €vav ] TTEPICOGTEPOVS dIAPOPIKOVS
EVIOXUTEG TTOL OKOAOUBOUVTOI OTTS pia BaBIdO HETATPOTIAG OTAOUNG KO
TéNoG atré TN Podpida e€660v. To Xx.4.1 defxvel To SOPIKS didypoppor evEg
TEAEOTIKOU evioXUTH. H TrpadTn Podpida  eivan diapopikdg evioXUTAS HE
OITTAR €lo0d0 kan TTapéxel TNV TePICOSTEPN €vioxvon Tou TE. XToug Trepio-
00TEPOLG VIOXUTEG N evOiGueon Badpida eivar ki' auTh pe OITTAR €ioodo,
OoAMG& aoVOppeTpn oTnv £€6060 (ONnA. pe pia €€0d0). Ereidn eivon evioxuTig dc
, N dc Té&on npepiog otnv €600 TG Pabpidag auTrg eival TTOAD TTévw ot
TO OUVOHIKG TNG YNS KAl YI' AUTO O PETATPOTIENS OTAOHNG XPNOIHOTTOIEITOI
YIO VO ETTAVOPEPET UTH TNV TGO OTO PNOEV WG TTPOS T1) Y.

Mn avaioTpépovoa

€i00b0g
BaOuf
Babpida EvdiGueon MsTO(;eT}:)lggﬁg Bopidba
Eio660uL BaBpida ST66pNG EEG60L
AvaoTpépovoa
eioobog

Aiagp. EvioyuTig Aiogp. EvioxuTig Ak6Aoubog ektroptrol  EvioxuTrig push-pull
SITTANg e10660L SITTArg €106600L HE YEVWHTPIX OTABEPOD  CUUTTANPWHATIKAS
OULPPETPIKAG ££600V  pe aoUpeTpn €€0d0  pebpaTOg OULPpETpIOG

Zxfjpa 4.1, Aopikd Sidypopua eveg Tutikoo TE
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‘OAeg o1 rapatrdvm PaBpideg eival KATOOKEVAOHPEVEG OE HIKPOTTOINHE-
vn Sopr, pe apkeT& TpavdioTop, o ¢ TE £xel TN HOPPr HIKPOKUKADHOTOG
(TOI1TT) pe S1Giopeg AKPOANYIEG ] OKPOOEKTESG TTOL KATOARYOULV O€ QVTi-
OTOIXO “TTOdapaKIa”.

6,7 kQ § 6,7 kQ | 400 O

Nes

0O VBes —
: ‘ ‘ : +—O
| | I |
Q3>l| L 5 2,72V | §15 kQ Uo
VE3 | Ves | ! 2 k0§ i
3,3kQ ! 5,5 kQ
I—VCC:—6 \% |
| AIaQOpIKGS EVIOY. i AIOQOPIKGS EVIOY. I AKGAoLBOg | BoBpiba
| OU(ﬁpnglKﬁQE LT (X((IFPG}JpETpr]Q sﬁo.x > *exmopmon™! €§6600

Zxrjpa 4.2, EIKOVO EUQAVIONG KOl I006UVOLIO KUKAWUA Tou TEAEOTIKOU evioxuTtri MC1435

4.2 ZvpPoAiopoi - I6avIKOG TEAEOTIKOG EVIOYUTHS

To Xx.4.3 eikoviCel To obpPolro evig TE, ou €xel 600 1006006 kal pia
£€6060. Z10 OXHa be defxvovTan 01 AKPOSEKTEG TNG TAONG TPOPOOOTTOG
oUTe o1 uTTéAoITTOl AKPOSEKTES. ETreidr n padyTn Badpidba Tou TE eivan dia-
POPIKOG VIOXUTAS, o1 O10popIKES eicodo1 oupBoAiovTal N pice pe To (+)
Kol 1 GAAN pe 1o (-). H (+) gioodog eivan n pn avaoTpépovoa eicodog. Av
oTnv €i0odo avTh epappdleTarl Eva ac ofjpa (] pia dc Téon), otnv £€60do
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gppaVICeTal £va EVIOXUHEVO OFjpal TTOL €xel TNV {0100 pdéon (Tnv d1a TToAI-
KOTNTO) pe TNV TAON €10600L. Av SpWS TO D10 AUTO oo EPAPHSLETaI
oTnv €i0odo (-), &pa oTnv £€0d0 gppavideTar ofpa £660L evioxLPEVO KOl
pe Siaopd @&-ong 180. (avTiBeTn TTOAIKOTNTA) WS TTPOG TNV £i0060.

AvaoTpépovoa gio. U, O——— Uo
Ao — 0
Mn avaoTtpépovoa eio.  UyO————— & "E€0d0g

Zxrjpa 4.3.  IxnuaTiko oGuBolo Tou TE

‘Otrou:
u,=n T&On OTN HN avaoTpEPovaa igodo
u,=n TAON OTNV AVAOTPEPOLO £{0000
u,=n Téon e£6douv

(‘OAeg aUTEG 01 TAOEIG HETPWVTOI WG TTPOS YI).

A,=n d1apopikr] evioxvon peydAwv onuéTtwv Tou TE,
n otroia kaBopileTal ATTG TOV KATOOKEVAOTH.

O 16avikog TE eivan éva (e€16avikevpévo) BewpnTikS povtédo TE pe T
€€ XOPOKTNPIOTIKG:

1. Ameipn diagopiky evioxvon A,.

2. Ameipn avtioToon 10660V R, WOTE OTTOIOOATIOTE OAHA VO EVIOXVETOI
KQVOVIKG, XWPIG va UTTEPXEl TTPOPANHO TIPOCOPHOYIAS PE TNV TTPONYOoU-
pevn Badpida.

3. Mnbevikr] avtioTaon e£66ov R, woTe n €6060G va ptropel va 0dnyrioel
XwpiG TPOPANpa TTPOOAPHOYS OTroIadHTTOTE ETTOHEVH BaBpida.

4. Mnbdevikr] T&on €660V yia pndevikf TGO €10660vL.

5. Ameipo e0pog dIEAeLONG CUXVOTHTWY, WOTE VA EVIOXVETOI OTTOI08HTTO-
Te ofpa ouxveTnTag amé 0 £éwg = Hz xwpig vtrofifaocpd.

6. Atreipo AGyo koivoU TpéTrou, WwoTe 0 B6pLPog TG Tdong e€6d0v KoI-
vou TpSTToL va givarl Pndév.

7. Atreipo puBpo kAiong (slew rate), doTe n aAdayj Tng Téong e€660v va
yiveTal TauTéxpova e TNV cAAayr] TNG TEonG €10660v.
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Yépxovv TavTwsg TPaKTIKOI TE TTOU PTTOpoUV va TTPOCEYYIoOLV OpKE-
TG 6Aa T XOPOAKTNPIOTIK& Tou 16avikoU TE XpnoIpoTroidvTag apvnTikh
avaoUGevén. 1diaiTepa n avrioTaon 10660V, €660V Kal To elPog dIEAe-
ONG OUXVOTHTWV PTTOPOUV VO TTPOOEYYITOLV TTOAD TIG IBAVIKEG AUTEG TIHES.

To Xx.4.4 deixvel TO OTTAS 10080VApPO KOKAWpPA £vOg TTpaypaTikoD TE.
To kOKAwpa TTepIAapPavel onpavTIKG oTorxeior amé Ta dedopéva Tou
kaTookevaoTh: A, R, kai R... H Aju, eivar n 10060vapn Téon tng mnyn
Thevenin kai R, givan nj avTtioToixn 100d0vopn avTioTaon mou BAETTOLHE
otnv €060 Tou TE.

AvaoTpépouoa eio.

Mn avaoTpégpovoa efo.

Ixijpa 4.4.  loodvvauo kUkAwpa TE

4.2.1 MpaypaTtikog TeAeoTikog EvioxuTg

>tV mpAa&n, ol TPOYHOTIKOI TEAEOTIKOI EVIOXUTEG TTANCIGOLV TTPO-
OEYYIOTIKG TO XOPOKTNPIOTIKG 1oL 10X00LV Yia Tov 16aviké TE. AnAadi
€Xouv peYSAn (avTi o) diopopikh evioxvon A, HEYGAN (GAAG 61 ©), avTi-
oTaon €106060V R, pey&An (aAAG 6x1 ) avtioToon e§66ov, R, pikpr (0AAG
6x1 0) ebpog d1EAevong oLXVOTATWY BW pIKpS (aAAG Sx1 ).
Apa n Téon e§6dov diveTar atrd Tn oxéon:

U, = Aouid = Ao (uz - U1) (421)

6tmou A, = n evioxvon Téong rj dia@opiky aroAafn avoikTol Bpdyou
u, = n diaqopikf Téon 10660V
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u, _ nTA&oN TNG HN avooTPEPOVOOG 10000V WS TTPOS TN YN
u, = 1 TGON TNG AVAOTPEPOLOOG EI00O0L WG TTPOS TN YN
H e€iowon auTh deivel 611 n T&oN £§660L U, eivar avaAoyn Tng (oAye-
BpikAs) diagpopds Twv 600 Tdoewv eil066ov. AnAadr| o TE evioxVel Tn dia-
opd peTal Twv 600 TaoEWV €10660L Kal GXI TIG (01EG TIG TAOEIG AUTES.
Mo To Adyo auTté n TOANKETHTA TNG TAONS ££660V e§apTaTal QTS TNV
TOAIKOTN T TNG S1aPOopdEs TwV TAoEwV £106600L.

4.3 Mn avaoTEQPWV EVIOXUTHS

H evioxvon avoiktob Bpéxov A, Tou TpaypaTikob TE gival TTOAD peyd-
An. Na auTdé T0 AdY0 TO TTOAD pIKp& OApaTa (TG TAENG TOL PV A KAl HIKPS-
TEPQ) PE XOHNAR CUXVETNTO PTTOPOUV VO EVIOXVOVTOI GVETO XWPIG TTOPO-
HOppwOr). Ta OPATA SHWG AUTG ival TTOAD £IOEKTIKG 0TO BSPULPO.

EkT6g avTou, n evioxuon T&ong avolkTou Bpdxou Tou TE dev eivon oTar-
Bepr], OAAG peTABGAETON Pe TN BEpHOKPAOIa KOl TNV T&ON TPOPOodoaiag
ASYw TnG HEYGANGS Trapaywyns Twv TE o1ré TOUG KATAOKEVOOTES.

EmirAéov, To e0pog b1éAevong ovxvoTtriTwy (dnA. n {dvn TwV OLXVOTH-
TWV YIG TV OTroia ) evioxuon diaTnpeiTal oTaBepr]) YIa TOUG TTEPICOOTE-
poug TE eivar oxeddv apeAntéa (TToAD pikpr). Mo To AGyo auTd TTPaKTIKG
ol TE pe avoIkTé Bpdxo de xpnoipo-TrolobvTal OTI§ EQPAPHOYES ac. .. To
gvpog diéAevong Tov 741C eivan epitrov 5 Hz, pdrypa rou onpaiver 6T
auTog o TE dev gival XprioIHOg YIo KOHIG OUCIXOTIKG TIPOKTIKI EQAPHOYH).

MNa Toug 1Mo Tévw Adyous epappdleTal ouvBws otov TE apvnTikr
avaoUGevén, WOTE va PTTOPET VO XPNOIPOTIOINOEl OE TTPAKTIKEG EQPOPHO-
Y€s ac. To Xx.4.5 deiyvel Tov TE pe ouvdeopoloyia pn avaoTpépovoa Kal
avaoLleuén.

——
Ry
U; ——NVVWN——
Ug
Ry
O . O

Zxrjpa 4.5.  Mn avaotpépwy evioxuTrig ue TE
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ToéTe amrodeikbovTal, 6Tl I0XOOLV 01 OXECEIG:

V. R

0 _q4 4.3.2
A v 1+R1 ( )
R,=R (1+BA) (4.3.3)
R, = Ro (4.3.4)
"1+ BA, "

o6tou A, = ) evioxuon Téong kAeioTol Bpdxou
R, = n oAIkr] avTioTOON €10660V TOL EVIOXUTH HE avaoU evén
R, = n oAk avTioTaon e€66ov Tou evioxuTH pe avaocVlevén
Kal [ = To T0000TS 1| OLVTEAEOTHS avaoevéng, TTou gival (00 pe

B:RTR
1 2

(4.3.5)

4.3.1 Ebpog AiéAevong ZuxvoTHTwV pe Avacuievén

To gbpog diEdevong ovxvotiTwy (BW) evog evioxutr, opiCeTar wg n
{bvn (repioxri) OLUXVOTATWY YIX TNV OTTOIX 1) EVIOXUOTN TTOPOUEVEI OTAOE-
pr. O1 KOTOOKELOOTEG YeVIKG €iTe KaBOpICouv TO YIVOPEVO evioxuon
X £0pog SiIEAevoNg eiTe divouv TNV KOPTTOAN ATTEKPIONS TNG EVIOXLONG AVOI-
KTOU Bpoxouv A, wg Tpog Tn ouxvétnTa f. To Xx.4.6 deixvel Tnv e€GpTnoN
TNG evioxuong avoikToL Bpdxouv wg TPog T ouxvéTnTa yia Tov TE 741C.
ATT6 TV KapTOAn avTH aiveTal 6Ti n evioxvon (A,) givar 200 000 (106 dB)
Kal To e0pog diéAevong Trepitrov 5 Hz, dipa To yivépevo evioxvon x e0pog
d1éAevong eivon 1 MHz (200 000 x 5 Hz). 210 GAAO GKPO TNG KOUTTUANG N
evioxvon eivar 1 kou np ovxvotnTa 1 MHz, dpa To €0pog diéAevong eiva
&M 1 MHz. ETropévws, 1o yivuevo evioyuorn x eUpog S1éAevong eivar ota-
Bepo. Na Tov TE 741, n ouxvétnTa amokomig f,, oTnv omoia n evioyvon
A, eivar 3 dB k&Tw omé Tnv TIpR TNg ot 0 Hz eivan ion pe 5 Hz.
ATTodeIkvOETON GTI N CUXVETNTA ATTOKOTTAG diveTal aTrd TN oxéon:

f=1+B AT, (4.4.6)
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Zxrpa 4.6.  KoutoAn amrokpiong kard ouxvotnTa yia tov TE 741

H e€iowon auTr| 6efvel 6TI To £0pOg HIEAELONG PN-OVOIOTPEPOVT EVI-
oxuTh pe TE kai avaoUlevén avédver TTOAATTAGCIGSHEVO £TTT TO OLVTE-
Aot (1 + B A).

O Napaderypa 4-1

To KOKAWHO pPn-avaoTpéPovTa eviIoXLTH Tou XX.4.5 éxel R, = 4.7 KQ)
kol R, = 12 KQ Na Bpebei n oAikr] ammoAafr] T&ONG TOL £VIOYXLTH, N AVTi-
oTOON €10660V, N avTioTaon ££660V Kol To e0POG OIEAEVLONAG TOL. AlveTal
yia Tov 741, R =2 MQ ka1 R)= 75 Q

Avon
‘Exoupe:
_ R, _ 12 _
A=1 +R_1_1 +ﬁ_1 +2.6=3.6
R
B 1 _ 4.7 _ 4.7 =028

"R, ¥R, 47+12 167

1+ BA=1+028x2x 10°0%"
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Apa,
R,=R (1 +BA)=2MQ x56000 = 112000 MQ = 112 GO

R, 750

= = = X 3 =
T+ BA; 56000 1.34x10°Q =1.34mQ)

Rof

f.=(1+PBA,)f = 56000 x 5 Hz = 280 kHz

4.4 EviOYUTHG PE QVACTPOPN

To Xx.4.7 deixvel To KOKAwpa TOL (KAgloTOU Bpdxov) TE ouvdeopoAo-
YNHEVOS WG avaoTPEPV eVIOXUTAS. To KOKAwpa auTé dnpiovpyel diago-
p& @daong 180. peTa€d TOoL OAPATOG TNG €10660L Kal TG ££660v, Gpa
QVTIOTPEPEL TNV TTONKOTNTA TNG TAONG €10660V. ATTOSEIKVOETO, OTI
Iox0oLV ol e€RG OXETEIg:

R

Ui —+—0
L IUO

u R
A = UO =—R—j (4.4.7)
R
R;=R, + ﬁ // R, OR, (4.4.8)
0

Ry = — 0 (4.4.9)

"1+ BA, o

f.=0+BA)T

f ’ (4.4.10)
B= Ry (4.4.11)
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O Mapaderypa 4-2

O evioxuTAg Tou Xx.4.7 amoTeAeital amd Tov TE 741, pe R, = 1 KQ. ka
R, = 10 KQ. Na vtrodoyio6ei ) evioxvor, | avtiotaon £10660v, n avtioTa-
on €§660L Kol To £0pog OIEAEVOT|G CUXVOTATWY TOU.

Avon
Eivau:
Uy R, 10
oy R, 1
_ R 1
B_R1+R2_ﬁ_0'09
Apa,
R,O01 KQ
R 75 75

=42x10°Q=42mQ

ROf: 0 = |:|
1+BA, 1+0.09x2x10° 18000

f.=(1+BA,)f = 18000 x 5 Hz = 90 kHz

1f

4.5 AkoAov0og TGong

Omrwg aivetal amd Tnv EE.(4.3.2) n pikpdTEPN evioxuon Tov prropel
VO ETMITEVXOEN HE TO PN-QVOOTPEPOVTO EVIOXUTH Kai givan ion pe 1. AuTi
N MePIMTTWOT), oL CLMPaivel, 6Tav R,=0, 0 eViIoXUTASG GHWG AUTOG EXEl
TNV IKOVOTNTO VO KAVEL KA TTIPOCOPHOYH GvVTIOTAoEWY. ‘OTAV 0 EVIOYL-
TAS OLVOETHOAOYEITON pE Evioxuon HOVAda, OTTwG 0TO XX.4.8, ovopadeTal
aKGAoVB0G TGO, £TTe1dA 1) TGO €§660L eival TOTE iON KAl CUP-PACIKH
pe TNV TAOoN €10660V, 6nAadH N TGon €660V “aKOAOLOE” TLUVEXWDS KAl
ETTOKPIBWOS TNV TAOT €10660L TOUL.

o T

Zxrjpa 4.8. O TE ouvbeopoAoynuévog we akGAovBog Taong
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ATTOd€IKVUETOI, OTI 1I0XVOULV OI TTI0 KATW OXEOEIG:

01

R,= (1 +A)ROAR

Ry R

R = e—
1A, A,

f.=(1+A)f0Af

(4.5.12)

(4.5.13)

(4.5.14)

(4.5.15)

Mapatnpriote, amd Tig EE.(4.5.13) kar (4.5.15), 611 (apol TEVTX
R>>R) n avrioTaon el0660v Tov akéAovBov T&ong Ba eival TTOAD peya-
AUTepn atrd TNV avtioTaon £€660v Tou. Apa, 0 ak6AoLVB0G TEONG ATTOpO-
VAVEL HIo peYGAN avtioTaon otd pia pikpn. 17 auté o akéAovbog Téong
ovopéleTal kal amopovwTis (buffer). ‘ETol, 6Tav TrapepPaAeTar peTad
600 KUKAWPATWY, £€0VOETEPWVEI TN pEYAAN avTioTaon e§6dov Tov TTPW-
TOU KUKAWHOTOG KO ETTITPETTEI TN GOPTWON TOL PE TTOAD HIKPH avTioTO-

on popTovL.

O Napaderypa 4-3

Mo tov TE 741 ocuvdeopoloynpévo wg akdAovBo TAons, Ppeite TO

XOPOKTNPIOTIK& TOU HEYEDN.

Avon
A=1

R,= AR =2 x10° x 2 MQ = 400 GQ

R
Ry=-2=-—7"2_ —038mQ

Ao_2><10lS

f,=Af =2x10° x5Hz = 1 MHz
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4.6 ABpoI0TIG

H ave&apTnoia mou vrdpxel peTAED Twv dVO €1066wV, (+) Kail (-), EVOS
TE emTpétmer Tn XpnoipoTroinof Tou 0g KUOKAWHO TTov eKTEAEl GBpoion
TAOEWV Kal YI' auT6 ovopdeTal aBpo1oTis. To Xx.4.9 deiyvel Tov TE ouv-
deopoloynpévo ws abpoloTh He TPEIG €10660VG, U,, U, KAl U, . ATTOSEIKVD-
eTal, 0TI 1 TGON €§660L TOL OivETON OIS T OXEON:

R Ry
U O— WWW— MWV

R=R1//Ry//R3//R4

Zxrjpa 4.9.  ABpoIoTAG U avaoTpoQr]

R; R; R;
= + — u,+ — 4.6.1
u, R, u, R, U, (4.6.16)

Av R, = R, = R, =R, o 100G 010TGG yiveTou:
Ry
Up=— R (U +u, +u,) (4.6.17)

Apa, n Tdon €£66ov Tov eival To apPvNTIKO GOpolopa (TO - defyvel
ammA®dg Siagopd @dong 180.) Twv onpaTwv €10660V €T TNV evioxvon
R/ R, , ka1 yI" auTé 0 evioXUTHG OVOHALeTOI ABPOIGTHS EVIGXUTHS. Av O¢
R,/ R mpokoTrTEn:

U, = = (U1 +u2+u3) (4.6.18)
Apa, To KOKAWHO eival TOTE aTTAGG aBPOIoTHG.

O Napaderypa 4-4
To kOkAwpa ToU XX.4.9 €xet u, = 025V, u, = 0.5V, u, = 0.75 V
R, = R2 = R, = 10 KQ ka1 R, = 6.8 KQ Na Bpebei n Téon e€6dov Tov.
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Avon

A6 TV EE€.(4.6.17), Bax €xoupe:

6.8

=-33 (0.25 4+ 0.5 +0.75) 0-3.1V

Uy

4.7 EvioxuTtig S1agopdg

Av, avTi Tng GBpoiong 6V0o TAoewV, XPEIGETAI VO KAVOLHE paipean
TOULG, Xpnoigotroieital o TE og KOKAwpa apaipéTrn. To Xx.4.10 deiyvel To
KOKAWHO TOU a@aip€Tn. ATrodeikvieTal, 6T oTnv €060 TOL KUKAWHPATOG
avTOU €XOULHE:

Upy=— = (U, —uy) ==K (u, - uy) (4.7.19)

étrov, K=—=— (4.7.20)

eivan n evioyvon kAeloTol Bpoxouv. AnAadr To KOKAwpa auTd oTnVv €600
onpiovpyel evioxupévn Tn dlagpopd Twv 600 T&oewv €10660L, Apa Ael-
TOUPYEl WG APAIPETNG EVIOYUTIG.
Quoikd, av R2 = R,, To K=1 ko n E&.(4.7.19) biver:
u,= — (u,— u,) (4.7.21)

onAadr To KOKAwpO eival ATTAGS aPaAIPETNS.

RZ
NWV
R
U 0—"VWW\——&—-
—e—O
N [u,
U 0— M ———+

Zxnpa 4.10.  KOKAwpa a@aipéTn
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4.8 OAOKANPwWTNHS

Y& OPIOPEVEG TTEPITTWOEIG, OTIWG T.X. OTOUG AVOAOYIKOUG UTTOAOYI-
OTEG, XpelddeTan va yiveTal (HOONHATIKA) OAOKARPWAON HIOG KUHOTOHOP-
®NS. To KOKAWHO 0TO OTT0I0 N KU-HOTOHOPPN TNS TAONG £106600L eival TO
OAOKAAPWHG TNG KUHATOHOPPAS TNS TAoNG ££660L TOL OVOPAeTOl ONO-
KANP®WTHS 1} OAOKANPWTHS €VIOYXUTHS. TO KOKAWHO TS dnpiovpyeiTal
atré T0 BaOIKG KOKAWHO evioXUONG Tou XX.4.7 GV AVTIKATOOTHOOUHE THV
avTtioTaon avaoblevéng R, pe Tov mukveTh C . Xx.4.11.

—

e~

OMOKAPWOT TETPAYWVIKGOV TTOAHDV OMOKAfPwOT NUITOVIKOD OTjHOTOG

Zxrjpa 4.11.  KukAwua oAokAnpwrr
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ATrodeikvOeTal, 6T 1 Téon €£660V TOL OAOKANPWTH TroL e€eTACOLpE,
oiveTal amré Tn oxéon:

t
==-L JO udt + ¢ (4.8.22)
étrov

T=RC (4.823)

2

eivoi n oTaBep& XpAvou Tou OAOKANPWTH Kai € £ival ) OTABeP& OAOKARPWONG.

Mo vo K&vel To KOKAWHG 0woTH OAOKARPWOT TNG KUPATOHOPPHS €106-
dov TPETTEl N SIGPKEIN TOL TTAAUOU €10660V t, va €ivan TTOAU LIKPOTEPN
aTo T OTABEPE XPOVOU T TOL OAOKANPWTH. TNV TPA&EN TO T TPETTEl VO
IKAVOTTOIEl TN OX€ON):

t =— L
P10 (4.8.24)

H EE. (4.8.22) defxvel 611 n TGon €€660L eivar avdAoyn Touv XPOVIKOU
OAOKANPWHATOG TNG TAONG EI06060L KOl AVTIOTPOPWS av&Aoyn TnG OTO-
Bepd xpovou T. To peiov ogeideTarl aTn diapopd @daong 180. TTov dnpiovp-
Yei n avaoTpépovoa ouvdeapoloyia Tou TE.

X& oAU YapnAég ouxvéTnTeg w = 21rf J0) 0 OAOKANPWTHG AUTEG A€l-
TOUVPYEl oAV eVIOXLTAG avoIKToU Bpdxov. AuTé cupPaivel, etreldr) TOTE O
TUkvwTHg C dpar gav avoikTé KUKAwpa (XC = 1/ wC = o). Na To Aéyo
QUTO, OTOV TIPOKTIKG OAOKANPWTH, YIO V& £§0VOETEPWOOVHE TO HEIOVE-
KTNHO ouTO, oLVOEoLpE pIa avTioTaon R, TOPGAANAG 0T XWPNTIKOTNTO
avaoilevéng C, Xx.4.12. ‘ETol n avtioTaon auTh mepiopilel Tnv evioyuon
XOpNAAG ouxvoTnTag otnv TP R, / R, Kol ouvem®g eAdaxioToTrolEl TIg
peTAPBOAEG TG TGoNG €660V Og AoYIKG eTTiTTED L.

Ry
ANV
C
|1
1
Ry
C{ AN -
Ui O
P T Ug

R:R1//R2=R1

Zyrjpa 4.12.  [IpaKTIKG KUKAWUA oAokAnpwrtr) ue TE
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O 0AOKANPWTHS XPNOIHOTIOIEITAI OTOUG QVAAOYIKOUG LTTOAOYIOTES,
OTOUG HETOATPOTIEIG AVOAOYIKWV ONHGTWV TTPog Pngiakd (ADC) kal oTa
KUKADHOTO HOPPOTTOIMONG TTOAHV.

O Mapaderypa 4-5
Oa vTroAoyiocovpe OAOKANPWTH, OTAV AUTOG dIEYEIPETAI ATTG GUHHETPI-
KO TETPOYWVIKS TTOAPS TTAGTOUS 5 V kai ovuxvéTnTog 1 kHz.

Avon
H mrepiodog Touv ofjpaTog e10660vL giva:

1 1 3
T=—-=— =10"sec =1msec
f 10

Apa, n diGpkeia TOL TTAAPOU €10660V, €TTEION £ival CUPHETPIKES, eivai:

t =

b msec = 0.5 msec

N
N|=—

Katé Tig E€.(4.8.23) kau (4.8.24), n amauToUpevn oToBep& Xpévou Ba
eivai:

T =10t =RC
Av dexBoulpe R, = 10 KQ, éxoupe:

c- 1% _10x0.5x10°
R, 10*

10.47pF
E¢” GAMov, dexbpaoTte R, = 100R, = 1 MQ), omrdte 1 evioyvon Touv oAo-
KANpwTH 0TI§ TTOAU X.X. Oa eivai:

2

— =100

FdRs

oV €ival Il AOYIKH TIMH.
To Xx.4.13 beivel Tov TEAIKG OAOKANPWTH TTov LTTOAOYIoOE, POl pe
TTAPAOENYPHATO OAOKAPWONG OUYKEKPIPHEVWV KUPOTOHOPPMV.
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Ry
] M’\NW

C

|
0,47 uF
R H

o AN =
U'T 10K S G
o T Uo

Zxrjpa 4.13.  [IpOKTIKGG OAOKANPWTHG TOL TTAPASEYHATOG KOl KUUATOLOPPEG £E660L

4.9 Ala@opioTig

Mepikég @opég pag XpelGleTal Eva KOKAWHPO TO OTTOI0 VO €KTEAEN
TOPAYWYION, GPa KAl SI0QOPION TNG KUPHATOHOPPHS 10650V TOL Kail yI’
auTé ovopdletal SraopioThs. ‘Eva TéTolo KUOKAwpO gikovideTal OTO
>x.4.14. ‘Omrwg TopaTnpolpe 0 d1IagopIoTHg SnUIoLPYEITAI ATTO TOV avVOK-
oTpé@ovTa evioxuTH, av aTn 8€on Tng R1 BdAovpe €vav Tukvw T C

Ro
MW

@)

o
Uil —e—0

+ U,
f

Zxrjpa 4.14.  KokAwpa Siagopiotrj ue TE

ATTOdeIKVOETOI, OTI G' €va TETOIO KOKAWHQ, 1 KUPOTOHOP®H TNG TAONS
€€6600 diveTal atré TN XpoVvIKA TTAPGYWYO TNG KUHATOHOP®IS £10660L, SnA.
dy

g 4.9.25
Uy T dt ( )
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OTToL TO T €ival I OTABEPG XPOVoL

T=RC (4.9.26)

Mo va éxoupe Ko Siagdpion mpémer n SIGPKeIX TOU TTAALOU €10060V
t,va eivon oAU peyaAdTepn arré T oTaBEPA XpOVoL TOU KUKAWUATOG,
OnA. t, >> T. ZTnVv TPGEN TTPETTEN VO IKAVOTIOIEITOI 1 GUVORKN:

t =107 (4.9.27)

X1 ovvrOn TPAKTIKH, 0 d10opIoTHS pe TE de eivar akpIPws 6TTwg O¢i-
XVvel To Xx.4.14, etre1dr| eivan evaiobnTog oTo 6SpLLO, 0' AVTEV TTOL OPEI-
AeTOl 0 PETOPATIKG PAIVOPEVO OTTO GVOIYHO KOl KAEIOIHO OIKOTITAV.
MoAovoTi To TTAGTOG Tov BopUfou pTTopEl eival TTOAD HIKPS, O PLBSS
peTaBoAfs (du, / dt) eivon ouxvé peydAog ki €Tl oTnv £€0d0 ptropel va
€XOULPE TTOAD PEYGAES KO QVETTIOOPNTES SIOKVHGVOEIS.

Mo va armrogiyovpe GAa auTd, OUVOEOLPE MIOr HIKPH avTioTaon R,
(TomKAG TIPAS peTAED 100 Q €wg 1 KQ) ot oeip& pe Tov TukvwTh C KI
éva pikpo TmukvwTh C,, TukAg TIPS 100 pF oTta Gkpa Tng R,.

O Napaderypa 4-6
Oa vtroAoyioovpe KOKAwpa dlagpdpiong pe TE Tmouv dieyeipeTan amd
OUPHETPIKG TTOAPS TTAGTOULG 1 V Kai ouxvoTnTag 1 kHz.

Avon
1 1 [ T
T=-=— =Tmsec, &pat, = — = 0.5 msec
f 10 PA% =2
A6 TG E€.(4.9.26) kan (4.9.27) €xoupe:
10r = 10R,C, dipar C = —
t, =10r =10R,C, apa = 708,

AgxopaoTe R, = 10 KQ), emropévmg

_ 0.5x10°

=0.5x10 &dpa C = 4.7 nF.
10x 10 P

Télog, ovptAnpwvoupe pe R, = 100 Qkon C, = 100 pF.
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To Xx.4.15 deiXvel TO dIAPOPIOTH TTOL LTTOAOYIOOHE KO TIG KUHATOHOP-
PEg £€660L TOL YIa SUO TTEPITTWOEIG TNG KUHATOHOPPNAS £106600L.

Ry
10K’\/VV\/
C
/|
100 pF
R, c P
o—MWV Il

UiT 10Q  4,7nF

100 Q

U;(t) Ui(t)
1 1
t(ms)
0,5 1 1,5
—1 L -1
Up(t) Up()
2 0,94
1
0 t(ms) 0
-1
-2 -0,94
AiagopoTroinon AiagopoTroinon

TETPOAYWVIKDV TTOAPGDV NHITOVIKOU OAPOTOS

Zxrjpa 4.15.  [IpAKTIKG KGKAWHO S1aQOpIonG Tou Tapadelyuarog
KOl KOUOTOUOPPEG 6660V TOL
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4.10 ZuvTOVI(OPEVOG EVIOXUTHS

O ouvToviCopévog evIOXUTHS eival €vag evIOXUTHS TToL pTTOpEl va
ouvToviCeTal, Gpa va €xel PEYIOTN evioXUOoTN, 08 KATTOIO GUXVOTNTA KOl
amroTeAeiTan amré €va Top&AAnAo SikTowpa ocuvToviopol LC ouvdvoopE-
vo pe évav TE, 6Trawg 010 Xx.4.16. XT0 {610 OXpa £IKOVICETOI KOl I KOPTTO-
An o1roKpIOAG TOL KAT& CLUXVETNTO.

YYN
C A +db
|1
11
Ry

R, NN
O—\WW\——F=
o] 1,
e T Ug
R1//Ry

i T f f

O J_ O

Zxrjpa 4.16.  XuvTovI{OUEVOG EVIOXUTNG

H ouxvoTnTa GUVTOVIOHOU 1} CUXVOTNTA KOPUPHG TIOL QVTIOTOIXEl
oTnVv KopuPn (HEYIOTO) TG KAPTTOANG ATTOKPIoNS oLXVOTNTAS, KaBopile-
To a1ré To ovVdLAOPS Twv L kon C ko diveTar oré Tov TOTTO

1

f=—— 4.10.28
0= 3miIC ( )

To tTmvio L otn ouxvéTnTor ouvToviopol w, = 2Tf, XapakTnpileTal
o6 éva oLVTE-AeoTH TTOIGTNTOG Q, | = W L/ 1, 6TTOUL 1 €ivail N WHIKA avTi-
otaon Tov. Na va 1ox0er pe okpiBeia n EE.(4.10.28) Ba mpemer Q= 10.

H obvOetn avrioTaon Tou TapdAANAov KUKAWHATOG auEdveTal 600
TANCIGLOVPE OTO OLUVTOVIOHO Kal YIVETOI PEYIOTN OTN GUXVETNTA OLVTO-
viopoU. Etmropévws, n evioxvon (amoAaf TGong) Tou eVIOXUTH TOL €Vi-

OXUTH 0TO oLVTOVIONO Ba givai eTriong pé€yloTn diveTal Kai atré Tn ox€on:

_RJ/Ro

A=-—g

(4.10.29)
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61ouv, R, n 10060vapn SuVAIKA AvTIOTAON TOL TTAPGAANAOL KUKAWHOTOS,
n omoia eivai:

R,= Q. r (4.10.30)

To e0pog 61EAeLONG GUXVOTHTWY TOL GUVTOVICOHEVOU EVIOXUTH| BplOKETOI
atd Tn oxéon:

BW = — (4.10.31)

étrou Q, eival To AeyOpevo duvapike Q Tou TTAPGAANAOL KUKAWHOTOS
ouvToviopou LC, Trou eivai

R, //Rp /%,
B w, L

Qp (4.10.32)

O Mapaderypa 4-7

To KOKAwpa Tou XX.4.16 €xel evioxuon 10 kol CUXVOTNTA GUVTOVIOPOU
16 kHz. Bpeite TIg TIHEG Twv vTTEAOITTWY OTOIXEIWY TOL av, C = 0.01 pF,
r=300Q, R =1KQ

Avon
Kat’ apxr, xpnoipotroiobpe tnv EE.(4.10.28) kar vroAoyiCovpe To L:

1 1

L: =
2rxf2C (2mx1.6x10% x1x10°

010mH

O ovvtedeoTr s Q
Xy
T

TOUL TINVioUL &ivai:

v

2w xfy XL 2w x1.6x10°x10x 103 _
ro 30 -

Quy = 33.5

KA1

R, = Q% r=33.5x30=33.7KQ

mv

Téhog, vtrohoyiCovpe TnVv R, xpnoipotroidvrag tnv EE.(4.10.29), n otoia
oivel
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R,,R,= R, x A,= 1000 x 10 = 10"
1 _qot- L oqoo— 1 —104-2.98x10°07x10°S
R, Rp 3.37 x 10*
JUVETTAG,
R, 0 10 KQ

4.11 ZuykpITiS

Mepikég popég eivan aTTapaiTnTo Vo oUYKpIvoupEe UG TAOEIS yIo Vo
TTPOCdIOPIOOVE Trola Eival N HEYOAUTEPN i} VO KABOPIOOLPE £V KATWPAI
AerToupyiag. ‘Eva rapdderypa eival 0 nAeKTPOVIKGG BePPOOTAETNG TTOU
HETOTPETEN TN BeppOKpacia o T&on. ‘OTav n TEoN OV AVTIOTOIXEl 0T
Beppokpaaoior Tou dwpaTiov eival N pIKPETEPN TAON TNG €MIOLVUNTAS Bgp-
HOKPOOTOG KOl AVTIOTOIXEI O€ OPIOHEVN BEOT-KATWPAIO TOU BEPHOOTATN,
TO oVOTNpa dnpiovpyel éva orjpa Siapopdg TTou BETel oe AciTovpyiar TO
KOAAOPIPEP.

H ouvBeTéTEPN TTEPITITWON Eival O CUYKPITHS KGPOU, TTOL Eival €vog
d1apopikdg evioxuTig pe TE kai eikovieTal oto Xx.4.17. ‘'Otav n 1éon
€10660V U, eival peYoAUTEPN OTT6 TNV TAoN avagopds V, (u,> V) n Téon
e€6dov eivar BeTIkA, eved av n u, < V,, n Téon €£660v eival apvnTikr.
Emeibry wg yvwoTd, o TE €xer peydn evioxvon n £€€0dog odnyeiTal apéomwg
OTOV KOpPO.

‘ETo1, n T&on €£660L Traipvel T BeTIKA TIPA KOpoU, fon pe TN pix Té&on
Tpo@odooiag +V ., § TNV apvnTIKH TIPA KOPOL, ion pe TNV GAAN T&ON TPO-
podoaoiag -V ., avéAoya pye To av u,> V_ ju, <V, 2x.4.17 B. H avtioToi-
XNon auTH PTTopEl var AeITovpYEl kal avTioTpoa, Xx.4.17y, 6.

VyOo———— |2 yo———
—0 —0
UyOo——mm+ (L Uo Vo O————+ i Up
—Vce -Vce

(a) V)
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Ug Ug
Vee S Vee
U Ui
VG V(X '
—Vcc —-Vce L
()] ®)

Zxrjpa 4.17.  XvykpITHiG K6pou ue TE

‘OTav 1 £i0060G HETABAAAETOI TTEPVAOVTOG OIS THV TAOT AVaPOpPEs V,
onpiovpyeitanl oTnv €060 pia peTdPoon omé Tn i TiPR/KaTédoTooN
oTnv &AAn, pOAIg n Téon €10660vL u; SiEpxeTan aré Tov Gova Tng Téong
V., AnAadr, Tn pia Xpovikf oTiypr] n T&on £10660v pPTropel va givail PIkpo-
TEPN OO TNV TAON AVOPOPAS, Evid TNV €TOHEVN OTIYHA onpPaivel To
avTiBeTo. TNV 18avIKA TTepiTTwon, n £€60dog Ba GAAae axkapiaion oaTré Tn
BeTIKA TIPr) TNG TGONG KOpov, V, _V . oTnv apvnTiKA TNG TIpR V_= = V.
2TV mPA&EN SHWG, ATTAITEITAI TTAVTA £VOG HIKPOG XPOVOS yia vor oAAGEel
kaT&oTaon o TE. O xpévog auTdg KaAeiTal XpOVoS amroKpIoNG t Ko OQei-
AETOI OTO QAIVOHEVA TTAPOCNTIKAG XWPNTIKOTNTAS TOU KUKAWHOATOS.
TumikA TIp avToL ToL XPSvou atrékpiong eival Aiya ps. Ix. oTov TE 741
0 XPOvog auTog eival YOpw oTa 40 ps.

Mpokelpévou va emriTeLXBOLV EIBIKES £TMIO60EIG, KATOOKELALOVTO E161-
Kol oVYKPITEG. TéTol0G eivan 0 oLYKpITHS 710 Trou eivar TE €161kG oxedia-
OMEVOG YIO va €Xel TTOAD HIKPO XPOVO amréKpIong, ival HIKPOTEPOSG OO
40 ns ka1 AeiToupyel pe T&oelg Tpogodoaiog +12 V kai -6 V. H £€€0d0g Tou
peTaTNOG peTaED +3.2 V Kai -0.6 V, ®d0TE va PTropel va AeIToupyel pe
Aoyiké ovoTtrjpara TTL kon DTL.

MepIkEg popEg, PTTopEl var UTTAPXEI OTOUG OUYKPITEG TO AEYOHEVO TTPO-
BAnpa “TpépovAov” gival IBIKITEPO GNPAVTIKG OV TO OAHA €10060V £XEl
OpPKETO BSpULPBO. XTNV TEPIMTWON QUTH AVTI VO €XOVHE PIX GHEDT KOl
oA peTGPOON AT TN HIX KATAOTAON 0TNV GAAN, 6TAV N U, TTEPVEET THV
TGOoN V PTTOpEl va ep@avioTel pia ypriyopn TOAGVTWOT OTré T HIo KOTG-
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oTaon oTnv GAAN. To paIvopevo auTé aTro@EVYETAI OV SNHIOVPYACOLHE
piIo voTépnon AV OTn XOPOAKTNPIOTIKA TOL OLYKPITH.

Ta Tapaméve yivovtal katavonTd pe To Xx.4.18 tou deixvel To ovy-
KpIT 710 pe voTépnon 50 mV. ‘Omrwg TapaTnpoUpE TN YN OVOOTPE-
ouoa £i0odo Tov diagopIkoL evioXLTH, epapuéleTal BeTIKA avaoU ev-
&n péow Tng otroiog kaBopifeTal OKPIPWDS 1 ETTIPEPOPEVN LOTEPNOT).
‘OTtav n €6060g ToL OLYKPITH OAAGCEl KATAOTOON, N £TTOPAON TNG OETI-
KAS avaoevéng TTpokaAel peTABOAR TNG TAONG AVOIPOPAS, TETOIX WOTE
Vo XPEIGCETON PIO OXETIKG PEYGAN HETAPBOAR TOL OHPATOS £I0G60L YIX VO
avaoTpogel n kardoTaon Tng e£66ov. ETol, TOo TTAGTOG TV EVOEXOPEVWDV
dloKVpPGVOEWY TNG TAONG 10600V dev eTTOPKE yIor v ekdnAwBoUV ol
TOAGVTWOEIG «TPEHOLAOLY.

Uo
R,
AN Vee |32
15K T
R ——| AV |«
3 AV,
O—ANWA + 0 AY U
U; 220 ) WP | i
4 _ UO V(X
VO(: _VCC ,QL(),,
Zxrjpa 4.18.  ZuyKpITHiG LOTEPNONG
H voTtépnon Tov ovykpiTh diveTal oré Tn oxéon:
av=_R1 Ay (4.11.33)
TR +R, 0 o

é1rouv AV, eivai n 610opd HeTaED Twv 600 KATOOTATEWY TNG TAoNS ££0-
oov, SnA. AV, =V, - V.
AVTIKOBIOTWOVTOG TIG APIOUNTIKEG TIPHEG TOU KUKADHOTOS, TIPOKVTITEL:

0.220

AV'=15220 +15

3.8vU50mV
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4.12 AGYOG KOIVOU TPOTTOU

Kavoviké& o TE xpnoipoTtroleital yio va evioxVel Tn Siapopd HETOED Twv
ONHATWV TwV dVO €1066wv Tov. ETTopévmg, AeIToupyel pe To SlaPopPIko
TPOTO. Ae B TPETTEl AoITTOV va evioxUel T ORHOTA, T.X. TAoEIg BopU-
Bou, Trou gpavidovTal TaLTEXPOVA KAl OTIG HU0 €10660UG TOL KOl OUVE-
TG AUTG dev gpaviCovTal oTnv €6066 Tov.

To kOKAwpa ToL XX.4.19 deiyvel TIG dLo €10660VG ToL TE CLUVOEGEPEVES
padi kai dieyelpOpeveg amré TO KOIvO orfjjua U, AUTEG 0 TPATTOG oUVdEONS
AéyeTan “KoIveg TPATTOG”. XTnv 16avIKA TePITTTWON N avtioToixn £€§060g
Ba eivan pndév. Znv mpdén Spws auTto d¢ ovpPaivel. CE Adyog Tng TéONg
€£6600L koIvoU TpdTToU, £vEg TrparydaTikoU TE, Tpog Tnv avtioTorxn Té&on
e106d0v eival n evioyvon Tdong koivou Tpotou, A, = u,/ u_, o va xopo-
KTNPI106el TO TT600 TTOAD TTANCI&LEl £vag TTPaYpaTIKOG TE T oupTrepigpo-
p& evég 16avikoV TE atrd mAevpdsg AsiTovpyiag KoIvoO TPATTOU XPNOIHOo-
TroleiTal 0 Adyog Koivov Tpémov (Common Mode Rejection Ratio), Trou
opiCeTan wg 0 Adyog Tng evioxvong dc avoikTol Bpdxov, A, TTPOG TNV €vi-
oxLarn Koivol TpéTTou, dnA.

Aol

CMRR = (4.12.34)

| Acm|

f, oe dB,

A
CMRR = 20|og(||A0||) (4.12.35)

Tomikég Tipég Tov CMRR eivar peTagd 80 £éwg 100 dB.

U “Oco peyohiTepog eivan 0 AGyog CMRR TG00 TrepioadTepo 16VIKGS
eivar o TE.

Me kaT&ANAN kKUKAwpGTWwon eival duvaTd va avénbei TTOAD o Adyog
CMRR. TéTo1a gival ) TepiTTwON Tov dlagopikoL evioxuTr Tou XX.4.10,
61OV 0 AGYOG KOIVOU TPO-TTOU OVOHEVETON VO Eival GTTEIPOS. STV TPAEN
Opws, eTTeIdA OI AvTIOTAOEIG £Xouv avoxr OTI§ TIHEG Toug, 0 CMRR dev
eivon &1reIpog, dAAG aTTAWS HEYGAOS.



108 ANAAOTIKA HAEKTPONIKA

+
o @

1

Zxrjpa 4.19.  TE ouvéeouoAoynuévog oav KoIvoU TpOTTou

4.13 PuBpog kAiong

Etre1dr) o mpoakTikdg TE £xel amékpion ouxvoTNTAG oL e§apTATAI ATTO
TN ouxvoTNTA, N £€6086G ToL Sev eivan BrpaTikr T&on, 6Tav N €il00d6g TOL,
eival BnpoTiky, £X.4.20. AUTO O@EIAETOI OTI HIKPY EOWTEPIKA XWPNTIKG-
TnTO Tou TE.

AEA’[EP

0

Zxrjpa 4.20.  Pubudg kAiong TE

O puBpdg KkAiong (Slew Rate, SR) opiCeTan oré TO MO TTAVW OXAHA KOl
eivau:
Au,

=2 4.13.
SR AT (4.13.36)

AtrodekvieTal, 6TI N PEYIOTN CUXVOTNTA HE TNV OTTOI SOULAEVEN IKAVO-
ToINTIK& o TE diveTon oré Tn oxéon:

SR
f =——" 4.13.37
m 2 XK XU ( )
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étrov,
SR = eivan gival o puBPSs KAiong
K = eivai n evioxvon Tou evioxuTi
u, = n TAOoN €1I0660V TG KOPLPH T€ KOPLPT| (P-P)-

O Mapaderypa 4-8

O 741 €xe1 SR = 0.5 V / ps kou digyeipeTan amé téon e1066ov 1V kai
€xel evioxvon 5. Na BpeBei n p€yioTn ouXVETNTO TTOL PTTOPET VO SOLAEPEI
owoTa o TE.

Avon

_0.5vV/10° 05

= = 16kH.
2w x5x1V 10mx107° ’

4.14 Avniota®piosig oTov TE

O1 TeAeoTiKOl EVIOXUTEG Oev givar 1davikoi Kal yix To Adyo auTd, 6Tav
TOUG XPNOIPOTIOIOVHE OE EPOPHOYESG dC TTPETTEl VO AGBoupE opIopéva eTTI-
TPOOOETA PETPO, OTTWG B dOUPE APEOWS IO KATW.

4.14.1 Taon avriotadpiong Eig6éov

H téon e£660v £vEg 16avIKoU TEAEOTIKOU VIOXUTH B TTPETTEl var givar
pndév, éTav kai aTig dvo €10660VG TOv, OTNV (-) KA1 OTNV (+), TO Op
eivar pndév, dnAadn yia pndév Téon €10660v va €xovpe pundév Téon e€6-
dov. XTnv Tpdaén Spws, dev eivan akpIPws 1ol n amékAion otré Tn Pnde-
VIKH] TIpr] ovop&deTal Taon avrioTadpiong e€66ov. Baoika auTtd ogeile-
Tal 0TV éNenpn ouppeTpiog Twv Babpidwy e106dov Tou TE. MNa To Adyo
aUTS Ba TTPETTel va AGPoupe TTPAVOoIa, WOTE VA ATTOKATOOTOOET N Pndevi-
KA} Téon e€660vL yia PndevIKEG TAOEIG E10660UL.

1o 6edopéva Tou KaTaokevaoTH Twv TE avagépeTal oav Tdon avti-
oTabuiong eil0odov V. | V Kol gival ) TEOT TTOU TTPETTEl VO EPAPHOODET
O€ PIa OTT0 TIG E1I0660VG TOL i} O KATTOIX GAAG KOBOPIOPEVD ONpED TOV
TE, ®0oTe va aroKaTaOTAOE N Pndevik T&on ££660V yIa PNdeVIKG OO
€10660v. To Xx.4.21 befxvel TNV TGO AVTIOTAOUIONG TTOL TTAPIOTAVETOI
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HE pIa T&On oTnVv €i0080 (-), pe BPOXUKUKAWPEVES TIS TAOEIG gl0660VL. H
Téon £§6dov oL opeideTan oTNV TGON avTioTéOpIong (offset), Xx.4.21,
givau:

R
v, D—VOS(1 + R—Z) (4.14.38)
1

H oxéon auth epoappdleTal €iTe 0 eVIOXUTAG eival ouvOEdEPEVOG WG
avaoTpo@éag eiTe 61 kai Sivel Tnv Téon e§66ov avTIoTEOHIONG OIS TNV
TAON €10660V AVTIOTAOHIONS TTOUL dIVEI O KATAOKEVOOTHS.

MWW
Vos

_.+ i
—e—0
R1§U1=0 P T

Ug—>0

U2:O

O

Zxnjpa 4.21.  Téon avriotéOuiong gioodov TE

H tdon avTiotéOpiong e1066ov eivan pepik& mV. ETreidry o evioxuTig
K&vel evioyuon (evioxuon Tou KAeIoToU Bpdxov) epgaviCeTal n T&on auTh
otnv ££060 Tou TE evioxupévn. H Tdon auTth peTa&AAeTon o€ TTAGTOG KOl
o€ Poonpo (- | +) amrd Tov éva evioXuTr] oe &GAAo, Touv iGlov TOTTOUL TE.
Etriong, To MA&TOG TNG TAONG AVTIOTAOMIONG €10600L UTTOKEITOI OE OAi-
oBnon, n otoia ival CLVAPTNON TNS BEPPOKPATING, TOL XPOVOL KABWS
Kol TNG TGONS TPOPOOOTiag.

H péylotn 180N avTioTddpIong €10660vL yio Toug Onvovg TE pA709,
HA740 koi pA741 eivar 7.5 mV, 100 mV kai 6 mV, avTioToIxo.

O Mapaderypa 4-9
Av oI avTIOTAOEIG £VOG EVIOXUTH Xwpi§ avaoTpogn eival R,=1 KQ kai
R,=100 KQ, va Bpebei n Tdon avTioTadpiong e€6dov, av o TE eival o 741.
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Avon

v, | =(1 +%)VOS=(1 + Hﬁ)smvzeoesmvmo.m v
1
Eivon Aoitrév pavepd, 611 av dev avTIOTOOPIOOVHE TNV TAON AVTIOTAO-
piong Ba €xovpe coPapd TPSPANpa otnv £€6odo. To Xx.4.22 defyvel Tov
TPOTTO TTOUV KAVOLHE avTIOTABHIoN oTov TE. H BeTIKA KO n apvnTiK TAON
TOU TTOTEVOIOHETPOL d10pBWVEI TNV TAON AVTIOTAOHIONG EiTE €ivan apvn-
TIKA €ITE BETIKN.

Ry
MW
R
U O— AN ——————
—¢—0O
—t [Up=0
R4
U] Rs S —AWW—1,

—Vce

Zxrjpa 4.22.  P6uion tdong avtiotébuiong otov TE

O TE 741 €xe1 bv0 €161k00G OKPOOEKTES (01 AKPOOEKTES 1 KAl 5) Y1 QVTI-
OTAOMION TAONG KOI N AVTIOTAOHION YIVETOI PE TOV TPOTTO TTOL OelYVeEl TO
>x.4.23, dnA. puBpiCovTag TO TTOTEVOIOHETPO PEXPIS OTOL N TAOT £10660L
Yivel undév yia pndevikég TaoeIg 106600L.

2
O—_ 7
6
>0
S
Ti0k
O —Vcc

Zxnpa 4.23.  AvriotdBuion téong touv TE 741



112 ANAAOTIKA HAEKTPONIKA

4.14.2 Pevpa Eio66ov MoAwong & Pevpa Avriotadpiong Eilo66ov

‘OMoi o1 rpakTikoi TE €xouv GANo Eva repioplopd’H Ba TpETrel kal OTIg
dvo €10660VG TOL va eICEPYETAI Eva OTOBEPS PEVHQ, WOTE VA OIVEl TIG
OWOTEG OLVONKES TTOAWONG TWV ECWTEPIKWVY OTOIXEIWY TOL VIOXUTH. To
PEVHO QUTO OeV TIPETTEI VO CUYXEETOI HE OTTOIOONTTOTE OHUA PEVLATOG
TTOL MOAVOV VO EICEPXETAI OTOVG OIKPOOEKTEG TOU EVIOXUTH.

Ta pedpara méAwong I, kai |, TapioTévovTal 0To XX.4.24 Kol EI0€pY0-
vTal oTIg duo €10660VG TOL evioXLTH. H dloPopa 1,-1, ovopdleTal pevpa
avTIOTAOpIONG | ATTOTEAEOPO TOU PeVPOTOG TTOAWONG Eval VO €XOLE
Téon otnv €6odo, Téon V,. H Téon auTtr amoTeAeiTal amd duo CLVIOT®-
o¢€G Kal diveTal amré Tn oxéon:

R,
V| = 12R3(1 + R—)— LR, (4.14.39)
1
Ry
MW
——O
+
W@ R TUO
L@ Ry
L :

Zxrjpa 4.24.  [16Awon 106600V Kal PEVUATA TTOAWONG

Na va givan n Téon e§6dov Pndév atrodeikvieTal, 6TI TPETTEl VO I0XVEI
n oxéon:

R, = K2 (4.14.40)
TR 4R, o
>tnv mepimmTwon avTh n Té&on e€660v yiveTai:
V,=(,-1LR,=1,.R, (4.14.41)

O1 TUTTIKEG TIPEG TwV PELPGTWY AvTIOTABpIONS Twv TE 709, 740 kai
741 givon avtioTorya 100 nA, 60 pA kai 20 nA, avTioTorya.
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O Mapaderypa 4-10
Av n R,=1 KQ kou o TE eival o 741, va BpeBel n Téon avTioTdOpIong
€€660ov, Adyw pebpATOG AVTIOTAOHIONG.

Avon
V,=1,R=20x10""x1x10’V =20x10"°V =20 pV

0

AZKHXEIX

4-1.

4-2.

4-3.

4-4.

4-5.

‘Evag pn-avooTpégwv evioxUTAG pe Tov TE 741 €xer: R, = 10 KQ,
R, = 100 KQ. Na vtrohoyioBel n evioxvorn, n avtiotTaon 106600 Kai
£€6600L TOUL.

‘Evag avaoTtpépwv evioxuTAg pe Tov TE 741 éxerr R, = 6.8 KQ,
R, = 82 KQ. Na vtroAoyio6ei i) evioxuon Kai ) avTioToon £16650L Kol
£€6600L ToUL.

Na Bpebei n evioxvon kai n avtioToon £10660L Kol ££660L eveg aKG-
AovBov Téong pe TE mou €xer A, = 5000, R, = 10 MQ kai R;= 200 Q.
‘Evag aBpoloTrig Teoodpwv €106dwv éxel u, = 1.25 V, u, = 2V,
u,= 0.5V, u,=0.25Vka R, =R,=R,=R, = Rf = 39 KQ. Na vTro-
Aoy100ei ) Téon e£660L ToUL.

Na vTroAoYyI00ei OAOKANPWTAS TTOL OIEYEIPETAN OTTG TOV IO KEATW
TTOAHO Kol vor oxedIoTel N KupaTopop@r £€660L Tou.

20 pS
2V

! 10 kHz |

4-6. Na LTTOAOYIOOEl OIAPOPIOTAS TTOV OIEYEIPETAI TG TOV IO KATW

TOAPS Ko vor oXedIaoBel 1 KupaTopoper] e€66ouv Tou.

(Y% —

- 100 kHz |
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4-7.

4-8.

4-9.

Na vtToAoyIe0el GUVTOVICOHEVOG EVIOXVTAS HE EVIOXLON 7 KOI OLUXVO-
TNTo ouvToviopoL 10 kHz. @ewprjote C=0.022 pF kail To TrMVvio TTou
B XPNOIHOTIOINOETE €XEI WHIKN avTioOTOON 0N pe r=47 Q.
ZUYKPITAS pE LOTEPNOT), KATG TO LTTGOEIYHO TOL XX.4.18, £xel TAON
avapopds 0 V. Me tn BornBeia 0o avTioTdogwv Tou €xouv AGyo
R,/ R, = 199 emTuyx&vetal vaTépnon 50 mV. MeTaly moiwv TIHWV
Ba peTand& N Téon €660V TOL CUKYPI-TH, AV AUTEG EiVOl CUpE-
TPIKEG WG TTPog To PndEv; Emriong, va oxediaoBel kal TO TTPAKTIKG
KOKAWHO yia R, = 4.7 KQ.

O evioxuTig Tou TTapadeiypaTog 4-8 digyeipeTan amd ofpa 2.5 V.
Na BpeBel n p€yioTn oLXVETNTA TTOL PTTOPET Var EVioXVOT).



