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>1o 6eUTEPO TevX0g TOL PIPAioL divovTal 01 EPYROTNPIOKEG OOKHTEIG
IOV B0t TIPAYHATOTIOIOEI O OTTOVOOOTHS YIX V& EPTTESWDOEI OTNV TTPGEN
TN Bewpia Tov TPWTOL Tev)OULG.

Mpiv va TTpaypaTOTIOIOEl TNV KAOE EPYAOTNPIOKY GOKNOT TTPETTEI VO
peAeTroel TTAAI KOAG TN Bewpia TNG avaTPEXOVTAG OTO TTPWTO Tevx0g
Tov PiAiov.

Or1 ovyypopeis






H Texvikn "Ek@gon

>& aUTS TO OUVTOHO KEIPEVO OiVOLpE PEPIKOUG PaOIkoUg KOVOVES YIO
TO TTWG YPAPETAI KOI TTAPOLOIGLETA I TEXVIK] €KOEOT TNG EPYAOTNPIOKH
00G GOKNONG, TPGYHO TTOUL £ival BAOIKOG TTAPEYOVTOG YIG VO KAVETE OW-
OTH EPYOOIG OTO EPYAOTHPIO.

EvnpepwOeiTe TOAD KOAGK YIG TO OKOTIO TOU TrEIPGPATOG TTOU TTPOKEI-
TOI VO KAVETE. AUTO Onpaivel 0TI €xeTe PEAETHOEI TTOAD KOXAG TO BewpnTI-
KO p€pog TNG Goknong TpIv TNV KGveTe. Mn BaoileoTe pévo OTIG TrePIAN-
TITIKEG TTANPOQPOPIES TTOL B BPEITE - TIG TIEPITTOTEPES POPES - OTO EPYOI-
oTnpiokS oag PiPAlo. AvaTpéETe kol 0To BewpnTIKG pPEPOS ToL PiAiov
004G 1} o€ 0101081 TTOTE KATGAANAO BIAI0 TTOL TTPAYHATEVETAI CWOTA TO
B€pa.

"Evaig KaAGG TPATTOG YIO VO OPYOVWOETE TIG HETPOEIG TOL TTEIPGHATOG
eivan va £xeTe 600 TETPAOION ONHEINTEWV" VA VIO VO YPGPETE TIG HETPN-
O€IG OV B TTaPVETE OTO EPYROTHPIO KI €va GANO, TO EMIGNHO, TTOL B
diveTe oTOV LTTEVOBLVO TOL EpyaoTnpiov To otroio PabpoloyeiTal kal 0Og
EMOTPEPETAI.

H mapdadoon Tng TeXVIKAG €kBeong KGBe epyaaTnpiakig doknong B
YiveTon ap€omwe KATG TNV TTPOTEAELOT OAG IO TNV ETTEHEVH GOKNON.

K&Be podnTis opeilel va E€pel kaAG To OEpa TG GoKNONG, YIOTI £&¢-
TGleTan Kai BabpoAoyeiTan o€ kKGOBe GOKNON a6 ToV LTTEVOLVO TOL EPYOI-
oTnpiov.

Yxedi1GoTe pe MPOoOXH KAOE KOKAWHG TTOL XpnoIjoTroleiTe. BeBaiw-
BeiTe OTI KAVETE OWOTA TN OLVOETHOAOYIT. ZPAAPOTA CLUVOEOHOAOYIOG
£€XOLV TTEPAOEI ATTOPATAPNTO KOI O HOONTEG £XOLV TTAPEI “OWOTEG” pE-
TPAOEIG e ETPOAPEVEG OLVOEOHOAOYIEG KOl Opyava!

O1 OUOKEVEG TTOL XPNOIHOTIOIEITE EIVAI CUXVG DIAPOPETIKEG OIS AUTES
TWV GAAWV HOONTWV KOl PTTOPET €TO1 VO XETE OIGPOPETIKG ATTOTEAETHO-
Ta. IL.X. ptropeiTe va E€peTe TNV emidpaon Tov €xel Eva BOATOPETPO GTAV
ouvoeBel 0TO GUANEKTN €vOg Tpav(ioTop; Etriong, Troia eival n avrioTaon
€10660V £VOG TTOAPOYPGEPOL TTOL XPNOIHOTIOIEITE. AKOHO TTOI0N ETTIOPOON
Ba €xel N XwPNTIKOTNTA £10600L TOL O€ £vaV TOAAVTWTH TOL OTTOIOVL -
POTNPEITE TNV KUPATOHOPPT);

‘OTOv YPAPETE TNV TEXVIKA €KOEDT), AVOPEPATE KAT' ApPXr] TO OKOTIO
TNG, TIS OUOKEVESG TTOL XPNOIPOTIOINOGTE, TOV KATOOKEVOOTH TNG, KOBWS
KOl TOV aOEOVTA apIOPS TG GUOKEVIS.



8 ANAAOTKA HAEKTPONIKA

MeTé amré pio oOvTopn BewpnTIKA TEPIYPOPA TNS Aoknongs, Oa Tpé-
TEl VO ODOETE AETITOPEPDG TIG HETPAOEIG OOG T ATTOTEAEOPATO KO TIG
KOHTTOAESG.

TéNog, Ba TIPETTEl VO KAEIOETE TNV TEXVIKA O0G €KOEOT pE HIGt GUVTON
olvoyn TnG GOKNONG HE TX CUPTTEPGOHAT TTOL BYGAGTE AT TO TrElpOa.

2ootnpa Mvakidwv Breadboard

‘OAeg o1 epyaoTplaKEG aOKAOEIG YivOvTal TAVW O€ TIVOKIOES
breadboard.
O kaBnNynTAS 00aG Ba 0OG EVIHEPWOEL VIO TA XOPOKTNPIOTIKA KOI TN
xprion Twv breadboard.
Mpiv apxioeTe Eva TTEIPAP GOG OLUVIOTOUHE VO KAVETE TA €EAG:
1. Xxeb1G0TE €K TWV TTPOTEPWV TO TEIPAUSG 0OG. O TTPETTEl VO YvwpileTe
AfYO-TrOAD TO OTTOTEAEOPATO TTOV TTEPIPEVETE.
2. YuvdeopoloyeioTe To KOKAwpG 0ag. EAEETe TO yiar T OWOTH TOL OLV-
deopoloyia.
3. TpoodoTeioTe TO KOKAWUO pe TEON TTAPOXAS.
4. ‘OTaV TEAEIWOETE TO TEIPAUA, ATTOOVVOEDTE TTPWTA TNV TACH TTAPO-
XS Tpiv BydAete Ta eapTripaTa amé 1o breadboard.

Ta epyoeia TTOL B XPNOIPOTIOINOETE VIO TO TEIPGHATA 006 eival Ta €G:
. MuToTaipmdo.

. F66pTNG KOAWSIWV.

. Mikp6 kaTooafidr.

. E€oAkéag oAoKANPpWHEVWY KUKAWHETWV.

. Kohwdia No.22, 24 1§ 26, Hovwpéva, HOVOKAWVAL.

. Mtrpoaoéa.

U1 A WN =

® O1 KOAWOIWOEIG TIPETTEN VA £ival 600 TO SUVATEV TTIO HIKPES, YIO VO HI
OULYKEVTPWVOLY BSpLPo.

® [MoTé va PNV €I0GYETE YUPIOPEVA KOAWOIO, OAAG H6vo (010, OTIG TPUTTEG
Touv breadboard e1reIdf kKaTaoTpEpovTai.



2UOKEVEG Kail YAIKG:

Mo Tor TEIpGPATS 00G B XPEINOTEITE Evav TTOAPOYP&PO SV0 Kava-
NGOV KOl PIX YEVVATPIO GKOVOTIKGOV CUXVOTHTWV | YEVVHTPIX KUPOTOHOP-
@V, ToAAG Tpav(ioTop ToAAoUg TE 741, avTIOTGOEIG KOI TTUKVWTEG. X€
K&Oe Goknon diveTan 611 GANO XpelGleTal.

To 1m0 K&TW oXrpa deixvel TOLG OKPOOEKTES TOL TE 741.

0O +Vcc
NC
Offset Null E E (no connection) )
. O_ - 7
Inv. input IZ—— ZI +Vee 6 5
. 3 4
Non-inv. _I_ O et
input [ 6] Output Jj (L
Ve Iz El Offset Null
O -Vec

AKpPOSEKTEG ToU TE 741.
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Aoknon 1n

2OAAMATA METPHXHX TAXHX
E1.1 Xkomog

>KOTTGG TOL TrEIPGPATOG aLTOL gival N EKPAONON TNG APNS HETPAOEWY
KOl UTTOAOYIOHOU TWV OPOAUGTWV TEOEWV pe TTOAOPETPO (VOM), pe To-
poypdio (CRO) kain pe nAekTpovikd (HB) 1} yne@iakd BoAtdpeTtpo (WB).
No UTTOAOYICOUHE KOl VO KATOOKEVAOOLE £TTioNG €vav uTToPIfaoTr dc €-
VOGS NAEKTPOVIKOU OpYAVOUL PETPNONS.

E1.2 Xvuokevég

1. Alupétng dc Téong.
2. 'Opyava VOM, CRO, HB | WB.

E1.3 Ozwpnriko Ymopfabpo

To Mépog

‘Eva atré Ta BaoikG onpeia Tou TPETTEN VO TIPOOEXOVHE KATA TN HETPNON
Téocwv gival N @OPTWON TG MNYHS. K&Be oTorxeio Tov Tpafdel pebpa
amé pia TNy TéOonNGg ovopadeTal opTio 1) @opTog avThs. ‘Opyava pe-
Tpioewv 6TTwg Ta VOM, CRO, HB ka1 WB amoTeAolv onpavTiké gopTio
YIO TNV TINYH 0TNV OTroia 60t KAVOUPE PETPNOT).

To o@dApa péTpnong BpiokeTal amré Tn oxéon:

V1T - VST
€% =———"T x100 (E1-1)
Vipay
61ouv
Vipay N TIPOYHOTIKY TIPT] TNG TGON TTOL TIPOKEITAI VO HETPHOOVHE

V,erp N TIHA TNG TGONG HETPOVHEVN ATTG TO GPYAVO.

To Xx.E1.1 befyver To diaupéTn dc Téong.
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2x.E1.1. YmoBifaoTrg dc Tédong.
H mpaypaTiki TipA TnNG vTré péTpnong Téong, Ba eivai:

Vioay = Vv (ET1.1)

H peTpolpevn TipR e§apTATON OTTO TNV EOWTEPIKA AVTIOTAOT TOL OPYGVOU.
MNa Ta VOM, n eowTepIK avTioTaon Tou opydvou BplokeTal omrd T
oxéon:

Fm = Sgc X Vs (E1.2)

61ToUL
r. 1 E0WTEPIKI) GVTIOTAOT TOL OPYGVOU.
S« N gvaiodnaoia Tov opydvou aTo dc, n oo avaypAPeTOI TNV TTPO-
ooy Tou.
V, H péyiotn ipr Tng kAipakag otnv omroia epyalSpooTe.

Mo To HB, eiTe avaloyiké eiTe Yn@iakd, kabBws kail yior Tov CRO, n eow-
TEPIKI TOU AVTIOTAON OIVETAI AT TOV KATAOKELOOTH OTNV TTIPGoOYN
TOU OPYGVOL.

H BewpnTIKN TIP TNG HETPOVMEVNG TAONS ivai:

Ve = o2 (E1.4)
KPR, 4Ry '

HE
R’ =R,//T, (E1.5)

OTToL rm €ival 1 EOWTEPIKA AVTIOTAON TOL OPYAVOL HETPNONG TAONG
(VOM, CRO, HB 1 ¥B).

A6 Tig EE.(ET.4), (E1.2) ko (E1.1) utrohoyifovpe BewpnTIK& TO OPEAHX
HETPNONG.
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20 Mépog

OtrolodiTroTe 6pyavo pétpnong dc téong (VOM, CRO, HB, WB) éxel oTnv
€i0066 Tou évav vmoPifaocTtn dc (Xx.E1.2) yia va €xel Tn duvaTéTnTa Vo
HETPGEI O€ OIGPOPES TTEPIOXES TIHWV. Me dedopévn T OLVOAIKH AvTiOTO-
on R, (R, + R, + .... + R;) Kau TIG TrEPIOXES TOU OPYAVOL PTTOPOUHE VA
vtroAoyioovpe Tov KaTéAANAo LTTOPIBAOTH. XTO SeVTEPO PEPOG TNG EKTE-
Agong Tng &oknong Ba vtroAoyicovpe Evav TEToI0 LTTOPIBOOTH.

E1.4 EKTEAEXH THX AXKHXIHXZ
To Mépog
1. MpaypoaTrotroleioTe To KUKAwpa Tov XX.E1.1 pe TIg £€AG TIPEG:

V =12V, R, = 27 KQ, R, = 56 KO
O
Ry
Ry
Nk |
R4
v
Rs
O ® O

2x.E1.2. YmoBifaotrig dc Touv opydvou.

2. a) Xpnoipotroiwvtag VOM, peTpeiote Tnyv 1801 V)
B) YmroloyioTe TO TEIPAPATIKG OPEAHG HETPNONG.
Y) YmroloyioTe BewpnTIKG TO OPAAPO HETPNONS.
0) ZUYKPIVETE TO TEIPAPATIKG PE TO BEWPNTIKG OPAAHA HETPNONS KOl
OIKOIOAOYEIOTE TO ATTOTEAETHO AV LTTAPYOLV ATTOKAIOEIS.
3. a) Xpnoipotroiwdvtag CRO, peTpeiote TNV TGON V
dlaupéTn.

HET®

oper OTNV €6060 TOL

B) YmroloyioTe To OQPGApQ HETPNONG.
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Y) YtroloyioTe BewpnTikG TO OQPAEAPG HETPNONG.

0) ZuyKpIVETE TO OPAAPQ OTIG SLO TTEPITITOOEIG KAl SIKAIOAOYEIOTE TO
ATTOTEAETHO OV UTTAPXOLV ATTOKAIOEIS.

a) Xpnoipgotroidvrog HB, petpeiote Tnv 180N V, 0NV £€€060 TOUL SI0KI-
PETN.

B) YmroloyioTe To oQPGApQ pETPNONG.

Y) YtroloyioTe BewpnTikG TO OQPAEAPG HETPNONSG.

0) XZUYKPIVETE TO OPEAPG HETPNONG KOI OTIG HLO TTEPITITWOOEIG KOl Oi-
KOIOAOYEIOTE TO ATTOTEAETHO OV LTTEPXOLV ATTOKAITEIS.

. Ip&yTe TOr OLPTTEPGOPATG OOG.

20 Mépog

6.

Av n gioodog Tou vtrofifaoTh Tov Xx.E1.2 eivon 10 V kai To GOpolopa
R, Twv avTioTé&oewv eivar T MQ), vtroAoyioTe Tov vTTOPIBaOTH YIO TIg
mepIoxég 10V, 5V, 2 Vkanr 1V (Boeig 1,2,..., 5, avTioTOIXO).
YtmoAoyioTe To 0@AApa og KGO TTepiTTTwOn XpnoipotolwdvTag HB A
WB. MeTpeioTe TIg TAOEIS TOU.

Ip&yTe TOr CUPTTEPAOPATE OO,
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‘Aoknon 2n

NMAAMOIPAO®OX

E2.1 Xkomog

a) H ekpddnon tng xprions Touv roApoypdigou (CRO).
B) Noa xopdeTe TeEIpAPATIKG KOl OEWPNTIKG TNV KOUTTOAN OTTOKPIONS KAl
@aong evog amAol dikTuwpaTog RC.

E2.2 Xuokevég

1. Mvakida breadboard.
2. TevvATpIa XOHNA®Y cuxvoTATWV (X.X.).
3. MoApoypdiog SirArg Séopng.

E2.3 Ozwpnriko Ymopfabpo

O TroAPoYP&POS gival {0WG TO O GNHAVTIKG OPYAVO TOU EPYROTNPIOUL.
To Xx. E2.1 &eivel To Sopikd Tou didypappa. ATToTeAeiTan a1réd €vav evi-
OXUTH KATAKOPLP®V TAAKISiwV kal a1ré €vav opifovTiov TAakKISinv
TO OTTOIN OLUVOEOVTAI PE T KATAKOPLPO KOl 0pI{OVTION TIAGKIDI TOU KO-
B0061k00 owAjva (CRT). Etriong mepAapfavel pior YevwhiTpior o&pwons, n
oTtroia divel YpappIk T&on odpwong Kal £€va TPpo@odoTike vpnAfg Ta-
ong, To otroio TpoodoTel Tov CRT. Yrépyel GAAo éva TPOPOdoTIKG Xa-
PNARS Taong (b€ PaiveTal 0TO HOHIKG DIGYPOHHO) TO OTTOI0 TPOPOdOTEl
OAa T LUTTGAOITTON KUKADHOTOL.

To vt péTpnon orjpa epappdleTal oTnv €i0odo (Y) TOL EVIOYXUTH KATOKOG-
pupns atmmékAiong (opilovTiov TAaKIdiwV). O evioxUTAS AULTOS evioXVel TO
TAGTOG TOL LTTO PETPNON OPATOG, WOTE VO TIPOKOAETEI AITTOKAION TNG N-
AekTPOVIKAG O€0pNG ToL NAekTpovIKOL TTupofB6Aov Tov CRT. ‘Eva pépog
TOU EVIOXUHEVOU OHATOS XPNOIPOTIOIEITAN YIO T Snpiovpyict €vEg TTOApoU
TTOU dIEYEIPEI TN YEVWATPIO OAPWONS, WOTE VO GLYXPOVICEl TN YEVWATPIO
0GPWONG PE TNV KUPATOHOPPH €10660VL YIO VO €iVal I KUHATOHOPPI OTO-
Bepny (Vo pnv kiveitar otnv 086vn). H €6060g Tng yevvATpiag o&pwong evi-
OXVETOI KOI EPAPHOLETAN OTA TIACKIOIX 0pIOVTIOG ATTOKAIONS.

H yevvATpia adpwong divel etriong oto nAekTpovikd TupofBéAo Tov CRT
évav €181ké TTOAPS oL “powpidel” TNV NAeKTPOVIKA O€0uN KAT& TN d1Gp-
KEIX TNG ETMOTPOPAS TNG dEOUNG OTNV apXr| EKKIVNONAS TNG, €TOI DOTE 1)
KNAISO vor eTTIOTPEEl XwpiG va arivel fXvos.
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MepIkég popéEg eivan TTPGOPOPO var SIEYEIPOVHE TN YEVVATPIX O&PWONS HE
e€wTepiké ofpa (external trigger).AuTS eival atrapaiTnTo dTAV TPETTEN VA
apxioel N o&pwan TPIV TO TTAGTOG TOU OAHOTOG TWV KATOKOPUEPWVY TTAC-
KISiwv yivel pey&o.

‘OTav dev XpelalOPOOTE TN YPOHHIKA OGPWOT, OTTWG TNV TEPITTTWON
TWV OXNUETWV Lissajous (PAETTE M0 K&TW), N £/0060G TOL EVIOXLTH TWV
op1ZovTiwV TTAGKISIWV CUVOEETAI OTOVG OIKPOOEKTES TV OPIOVTIWV TTAC-
KISIWV Kol €TO1 HTTOPOUHE VO TPOPOOOTHOOUVHE HE EEMTEPIKEG KUPATOHOP-
PEG TG00 Ta OPILOVTIO GO0 KOI TO KATAKOPLQPO TIACKIDIO.

Etriong, eival SuvaTév va SIapop@@VOLpE TNV €VTOOT TNG NAEKTPOVIKAS
6éopng peTafdAovTag To SUVAHIKS TNG 10660V TOL TIAEYHOTOS TOL NAe-
KTpovikoU TTupof3éAov. H gicodog auTr| ovopddeTal efloodog Géova z.
2TOUG EVIOXUTEG KATAKOPLPNG Kol 0pI{OvTIag atrkAIoNG LTTEPYOLV dlai-
PETEG TGONG YIO V& puBHICoupe To BaBud TnG arékAIong TNS KNAdag oTnv
000vrn).

HAextpovik  MAaidio Mokidia

Eicodog GEova z TUpoBGAo  OPIZOVTIOG  KATAKGPUPNS
O ammékAiong | atrékAiong
Eotiaon (Focus) T(xon
O— Rt ———>
‘Evroon (Intesity) CRO
TTOAPSS
pavpiopaTog
(blanking)
Eicodog EVI(IXUTIig _
[CUIIN ROy KATAKOPLPIG
TAaKISiV amoKAIong
E§wTepikr (external) < A[fyspoq ]
O > O CapwWong _I
Eicodog
EiooSog ~o EVIOXUTﬁg
O > o) opiovTIag
OpilovTiwv

2x.E2.1. Aopixd SiGypappa raApgoypdgou.
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H tdon Tpogodooiag Tov CRT oxedidleTal, wdoTe n dc Téon Tpogodoaiog
TWV OTOIXEIWV TOL NAEKTPOVIKOV TTUPOBSEAoL va pTTopel va puBpIdeTal yia
va emiTOYovpE GpioTn eoTicon (focus) kar €vraon (intensity) Tou fxvoug
NS KNAidag. Etriong, €xovpe Tn duvatédTnTa var pubpiCovpe Tn B€on TnNg
knAidag Tou TToApoypdipov aAA&lovTag Tig dc Téoelg TTOAwONG TG00 TWV
op1Z6VTILV 600 KOI TOV KATAKOPLUPWV TTAAKISIWV.

H IkavéTnTo TOL TTOAPOYPAPOL VO ATTEIKOVIGEI CRAHATA TTOAD LPNADYV
OUXVOTATWV TrEPIOPICETAI AT TNV LPNAK CLXVOTNTA ATTOKOTIHS (1] HIOHS
10X00G) TOL EVIOXUTH KATAKOPL@PNG XTTOKAIONG KOl oTré TNV a1rédoaon TG
PwTeIVETNTOG TOU CRT 0¢ peyddeg TaxUTNTES Kivong Tng KnAidas.

Mo va raparnprioovpe éva ofjpa pe Tov CRO vtréipxel €va koAwdio (Bw-
POKIOHEVO) TTOU OUVOEETOI OTNV £/{0080 TOL EVIOYUTH KATAKOPUP®WV TTAG-
KISiwv Ko ovopdleTal onHaToARTITNG (probe). YIrépxouv onPaTOAATITEG
Xwpis vtroPifaocpd (1:1) kou pe vroPifaocpd 1:10 kon 1:100. To Xx.E2.2
Oeixvel Tn pop@n eveg GNUATOAATITN.

(probe)

XNHOTOAATITNG :r C
p

|

|

KOokAwpa 106600
TTOAHOYP&POL

2x.E2.2. Baoikrj poperi onuatoAqTTn (probe).

H oXeTIKG peydAn avrioTaon ei1066ov (Tumikég TIpEG, R=1 MQ, C,=20
pF) Tou TTOApOYPGPOL Kal N TTPAKTIKG XWPI§ adpdveia kivnon Tng nAe-
KTPOVIKNG 6€0UNG K&veEl TOV TTOAHOYPGPO pio atrd TIG o “€6uTTveg” nAe-
KTPOVIKEG GUOKEVEG.

Me Tov maApoypdgo ptropolpe va peTprioovpe dc kai ac TGoelg, @daon,
TTAPAHOPPWOT), CLXVOTNTA, BaBPS diapdpPwong, K.o.

Mpiv KGvoupe PETPHOEIG Pe TOV TTOAPOYPGQO, TIPETTEl VO TOV BaOpovopr-
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oovpe. H BaBpovopnon emITuyXAvETAl OUVOEOVTOG TO ONUATOAATITN
(probe) 0TNV E0MTEPIKN YEVWATPIO TETPAYWVIK®OV TTOAP®V (01 GKPOOEKTES
NG eival oTnV TPéooPn TOL TOAPOYPAPOL) Kal PLOUICOVTOG TO AVTI-
OTOIXO KOUUTTI, WOTE VO €XOVHE OWOTH TETPOYWVIKA KUHOTOHOPP OTNV
006vn (ovvibwg To ofjpa Baong eivar 1V, 1 kHz). Etriong 6a mpétrel va
TIPOCEXOVHE TOL KOUPTTIR EAEYXOL TWV EVIOXUTWV KATAKOPLUPNG ATTOKAIONS
Kal oépwong va eivar otn B€on Babpovéunong (calibr.).

Mo va peTpricovpe mn drag@opd @aong @ £vég NUITOVIKOV OAHATOG WG
P0G Eva GANO, Ta EPAPHOLOVHE AVTIOTOIXO OTIG EI00O0VG KATAKOPUPNS
(Y) kat op1lévTiag (X) amrékAIoNG TOL TTAAHOYPAPOUL HE TN GAPWOT) EKTOS.
ToTe, yevikg, oxnpaTideTan n €éAenpng Tov Xx.E2.3 (eikéva Lissajous). TN
Tov Tpoadiopiopd Tng O peTpdpe Ta AKN o Kal B i TNG 006vng Kai
XPNOIHOTTOIOVHE TOV TOTTO

(E2.1)

~<

2x.E2.3. Métpnon pdaong ue 1 pébodo Lissajous.

H pébodog auTr ovopdleTar péBodog Lissajous. To Xx. E2.4 deiyvel TN p&-
on yia dipopa oxfjpaTa Lissajous.
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A7 A ) I
O N\

0°, 360° 30°, 330° 60°, 300° 90°,270°

GN N
N N

120°, 240° 150°,210° 180°

2x.E2.4. Ddoeig yia Sidpopa oxrjuaTa Lissajous.

H devTepn péBodoOGg péTpnong Tng PAong TPAYHATOTIOIEITON HE TN CAPW-
on evrog otn 6€on altr ko yiveTan 6mrwg deiyver To Xx.E2.5. H pétpnon yi-
veTal oOppwva pe To XX.E2.6 kai xpnoigotroieitan ) e€iowon

O = Hy360° (F2.2)
T .

probe 10:1

FevviiTpia —O0—O0——= Kéxheona —O« I O
Xz —oo— o

probe 10:1

2x.E2.5. MéTpnon @Aaong KUKAWUATOG e Tr) 08pwOoT) EVTOG.
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. / - /

T 1 f— Td -

2x.E2.6. MéTpnon pdong pe T 0Gpworn EKTOG.
To Xx.E2.7 deixvel To SikTOwpa RC Tou 01m0i0v B HETPAOOVHE TO TTAGTOS
KOl TN @dGon Tou. ATToSeIkvOETal 6TI TO HETPO TNG OLVAPTNONG HETAPO-

pés Tov, dnA. 0 Adyog TnG TA&ong £§6d0ovL V, wg TTpog Tnv Téon 106600V V,,
diveTal aré Tn oxéon:

B (E2.3)

dpa, oe dB

. 1
+ =
7
o1ou f, gival N oLXVOTNTA HIOHS 1I0XV0G 1} CUXVOTNTA XTTOKOTIAG TOL dI-
KTUWHATOG (TO 0TT0i0 €ival TTaBNTIKG PIATPO XOHNAWY GUXVOTHTWVY) KAl f
gival  oLXVETNTO TNG YEVVATPIOG XOHNAWY GUXVOTATWV TTOL TO OIEYEIpEl.

o ’\/\5\/\, ’ O
10K l
Ui c=—10nF  |U,

2x.E2.7. ®ATPO XOUNAWY OUXVOTATWY YIa TN UETPNON
TOU UETPOU KOl TNG PAoNG Tov.
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H ouxvétnTa atrokoTrig Tou PiATpov diveTal ard Tn oxéon:

_ 1
J1= 2mRC (E2.5)
Otavn f = f, n EE.(E2.4) yiveTou:
A =20log - = 20 log 0.707=— 3 dB (E2.6)
V2

(‘ETo1 opideTal nf GLXVOTNTA ATTOKOTIHG TOL PIATPOL, dNnA. N oLXVETNTO €-
keivn mouv n Téon e€6dov TéPTel oTar 0.707 TG TAONS £10660L dnA. -3 dB
K&Tw o1ré TN PEYIoTn TAoT ££6600L).

H ¢don dia péoov Tou SikTuwpaTog diveTan atd Tn oxéon:

@ =tan™ (%) (E2.7)

E2.4 EKTEAEXZH THX AXKHXHX

1. MeTpeioTe didpopeg dc TEOEIG TTOL LTTEPXOLY OTO EPYOICTHPIO HE TN
BorBeia Touv CRO (o TraApoypdgog va eivar otn B€on de).

2. MeTpeioTe di1Gipopeg ac TAOEIG TTOL LTTAPYOLY OTO EPYOOTHPIO I SIG-
PopeG TAOEIG TNG YEVVHTPIOG OKOUOTIKWY CUXVOTATWV (0 TTOAPOYPG-
YOS va givar 0T 6€on ac).

3. MeTtpeioTe didipopeg oLXVOTNTESG TNG YeEVATPIOG X.X.

4. XuvdeopoloyeioTe To KOKAwHa Tov XX.E2.7 pe R = 10 KQ kan C = 10nF.

5. ZTnv €i0060 TOL KUKAWHOTOG oLVOETPOAOYEIOTE YeVVATpIar X.X. KOl
TPOMOOOTEIOTE TO HE NUITOVIKG Ofpa TTAGTOLG v, = 5 V p—p.

6. AlOTNPOVTAS TO OAPa LTS OTABEPS O€ OAN TN SIGPKEIX TWV HETPHOE-
WV HETAPBGAAETE TN OLXVOTNTO €10660L, PEXPIS 6TOL TO ORpA €660V
yivel ioo pe 0.707 Tou OHHOTOG E10660V. ZNUEIDOTE T OUXVOTNTO OU-
TH (OUXVOTNTO HIOHS 10XV0G)

fi=...Hz

7. MeTaB&AeTE TN oLXVETNTA €10660VL, SITNPWVTAG TNV TAOT £1I0650L
OTABEPT] KOI CUPTTANPWOTE TOV TTAPOAKATW TTIVOKO.
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10.

11.
12.

. 270 {610 NUIAOYOPIBHIKS XapTi OXEOIGOTE TV KAPTTOAN QTTOKPIONG O€

dB, SnA.

Alf) = 20|og(%) dB

KOl TNV KOPTTOAN pdong O (f).

. A6 TIG KapTTUAEG QU TEG BpeiTe T oLXVOTNTO f;, KABWS KAl TN PAon

0T OLXVOTNTO QUTH.

YtroAoyioTe Kol oxedIGoTe BeWPNTIKG TNV KAPTTOAN QTTOKPIONG KOI TNV
KOHTTOAN A&ong Ko 0XeOIGOTE TEG OTO (610 NUI-AOY XOPTI TWV TTEIPO-
HOTIK®V HETPAOEWV.

YTroAoyioTe BewpnTIKG T CUXVOTNTA ATTOKOTTAS.

lp&YTe TO CUPTTEPGOPATG OOG.

Vi =5Vp-p

f(kHz) | VoV, | ¢°
0.1
0.3
0.5
0.7
1.0
1.4
1.5
1.6
1.7
2.0
5.0
7.0
10.0
16.0
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Aoknon 3n
ENIZXYTHX CE
E3.1 Xkomog

o) Not peAeTnOel ) emidpaon Touv TUKVWTH 0VCeVENG OTNV KAPTTUAN OTTé-
KPIONG TOL EVIOXLTH.

B) Na peAeTn6ei n emidpaon Tng evooXwpNnTIKOTNTAS TNG ETTOHEVNS PoB-
pidaG oTNV KAPTTOAN TTOKPIONG TOU EVIOXUTH.

B) Noa peAeTnBei n emidpaon TOL TTUKVWTH EKTTOPTTIOV OTNV KOUTTOAN O-
TTOKPIONG TOL EVIOXUTH.

E3.2 Tuokevég

1. Breadboard

2. TevvATpia X.Z.

3. MoaApoypdipog 61TArg déopng.

E3.3 Ozwpnriko Ymopabpo

To Xx.E3.1 befyver évav evioxuTr TpavlioTop piag Badpidag CE.

12K Cs==1 o qF

2x.E3.1. Evioxutrig CE piog faduidag.

H KkaptrOAn a1méKpIong TOU EVIOXUTH QUTOU OIOKPIVETOI OE TPEIG TTEPIO-
X€S. Tn péon epioxr] OLUXVOTHTWV, TWV XAHNAWY CUXVOTATWVY KOI TWV L-
PnAdv ovxvoTATwy. H gvioxvon | n amolafr Téong A, oTn péon Trepio-
X KoBopideTan pOvo aTré TIG WHIKEG AVTIOTAOEIG TOU KUKADHOTOS Kol &i-
VETQI OO TN OX€0N:
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Vo
AO:V = (A3.1)

étrov,
V, ka1 V,, gival Ta TAGTN TOL ORHATOG TAONS 0TNV €i0060 Kal TNy £6060

AVTIOTOIXO KO,

R = —< (A3.2)

2TV TEPIOXT] XOPNADY OUXVOTATWV N evioxvon A, diveTal amré Tn oxéon:
A 0

A= (A3.3)
f
étrov,
1
fi= (A3.3)
2w (R + R)C,

ivall n xaunArj ouxvoeTNTA ATTOKOTIG i MIOHG 10XUOG.
>NV mepioxr] LYPNAWY CLXVOTATWV N evioxvon A, diveTal aTré Tn oxéon:

A
A, = Of (A3.4)
1+j=—
't
étrov,
1
= (E3.5)
f2 2R, C,

eival n vnAr ovxvoTNTA ATTOKOTAG A KIONG 10XUOG.

Emridpaon Tou TTUKVWTI) EKTTOUTTOU

H avtioTaon X mou mapovoiddel o TukvwTAg C, TpéTel va givan TToAD
HIKPOTEPN OTTO TNV TIPA TNG AvTIOTOONG R 0TN XOPNASTEPN OLXVETNTO
oL B€AoVE VO eVIOXUVEI O EVIOXUTAS paG. Mia KA Trapadoxr eivai n
X=Ri/10.
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O vTtroAoyiopég Tou TTUKVWTAS C, YiveTal amré Tn oxéon:

hye+1

= E3.
2mf,(Rg +h;) (£3.6)

E

o6mou R; = R, //R,.

H TipA Tou TUKVOTH AVTOL €MOP& OTN XAPNAR CLUXVOTNTA ATTOKOTIHG
TOU EVIOXUTH.

E3.4 EKTEAEXZH THX AXKHXHX

1. ZuvdeopoloyeioTe To KOKAwpa Tov Xx. E3.1.

2. BaAte Tov ToApoyp&gpo oTn B€on dc (o TraApoypdpog va eival Babpo-
VOUNHEVOG).

3. MeTpeioTe TIG IO KATW TAOEIG KO KATOYPAWPTE TIG TIHEG TOUG:

Vi =V, Vi =V, Vey =...V

4. YuvdéoTe oTnv gicodo yeviTpia X.X. ouxvéTntag 1 kHz kon Tipf Té-
ons v,=50 mV.

5. XxedIG0TE TIG KUHATOHOPPEG £10660L Kal £€660L 0TO €161KS XOPTI KOl
HETPEIOTE HE TOV TTOAHOYPGPO TNV TAON

v, =...V

6. YroAoyioTe Tnv gvioxuon Tou evioxuTH Tou BHATOS 5 XPNOIHOTIOIN-
VTOG TOV TUTTO

V.

Vo
A= 20log |—|dB

7. MeTafGAeTE TN OLUXVOTNTO TS YEVVATPIAS, SIATNP@OVTOG TNV T&ON €l
0660V OTOOEPN Kol (o1 pe ekeiv Tov BAHATOS 4 apIoTEPG Ka de€IG AT
Tn ovxvétnTa 1 kHz péxpig 6tou n Téon e€6dov yivel Ta 0.707 Tng péyi-
0TNnG T&ONG TOL PBAPATOS 5. ZNUEIDOTE TIG OLUXVOTNTEG AUVTEG:

fi=..Hz, f, =...kHz
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8. Me Téon €106600L ekeivn TOL PAPATOG 4, KOI SIXTNPWVTOG TNV OTOOE-
pr, HETAPBGAAETE TN OLXVOTNTA TNG YEVVATPIOG KOI CUUTTIANP®OTE
TOV 0 KEATW THVOKO

f(Hz) vo (V) vo/vi A(dB)
100
300
500
700
1K
3K
5K
10K
30K
50 K
100 K
300 K
™M

9. AMG&ETe Toug TTUKVWTEG C, Kol C, a6 1 pF og 100 nF kai eTavoA&-
Bate To Prpa 8.

10. XuvdéoTte Tov TUKVDTH C4 KOl ETTAVOAGPETE TO B 8.

11. AmroouvoéoTe Tov TTUKVWTH C; kal eTTavoA&PeTe To Bripa 8.

12. 270 1610 NpI-Aoy XapTi 0XeOIGOTE KOl TIG KAPTTUAEG OTTEKPIONSG TTOL TTH-
pate ota BripaTa 8, 9, 10 ko 11 pe SiopopeTikG oVHPOAO Yai KGOE o-
pGOO HETPROEWY (TT.X X, O ® KTA.).

13. A6 TIG KOPTTUAEG TTOL XOPGEATE ONHPEIDOTE TNV evioxuon A, Kol TIG
oLXVOTNTES HIOHG 1I0XVO0G YIO GAEG TIG TIEPITITWOEIS.

E3.5 XYMITEPAZMATA
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‘Aoknon 4n

AIAOOPIKOX ENIZXYTHX ME AIAKPITA XTOIXEIA
E4.1 Xkomog

H peAéTn TNG OLPTTEPIPOPES TOL BIAPOPIKOV EVIOXUTH, G AVTIOTPOPEDS
KOl @G d1a@opIk6g eVIOXUTAG pe pia avTioTaon @opTov. Etiong, 6a
TTPOOdIOPOTOVV TA XAPAKTNPIOTIKE TOU eVIOXUTH Kal Oa peTPNOE 0 AG-
YOG amréppidng koivol Tpémouv(CMRR).

E4.2 Xvokevég

1. TevATpia X.X.

2. MetaBAnTA TTNyR avagopds.

3. CRO (maApoypdépog) SimrAig 6éopng.

4. HAekTpoviké BoATépetpo (HB) f pnepiokd PoAtépeTpo (WB).

E4.3 OtwpnTikd Yofabpo

To peyGAo TrAoVEKTNHO TOL Slaopikoy evioxuTH, XX.E4.1, eivon 611 1 Ogp-
pIKA eTidpaon vtrofiBadeTar aioONT& otV £€€066 ToOL, £TTEIGH OI AAACYES
TWV QVTIOTOIXWV TTAPOAPETPWY Twv 6O Babpidwv Teivouy va dAAnAoe&ov-
deTepwOOLV.

O evioxuTAG aUTOG €xel HVO evIoXVOEIG, HIo TTOU OVOPAeTaN evioxvon
atroAafr KoIvou Tpomov pe atrolafn Téong A

cm/

n otroia ekdbNAWveTal

éTav o1 dvo eicodol eival ouvdedepéveg oTo 610 Ojpa v, = v, = v, KOl

cm/
pia evioxvon rou ovopddeTan diagopikn evioxvon A, n otroia ekdnAwve-
Tal, 6Tav 0TI dV0 £10660VG EPAPHOLETO OIPOPETIKG OHHA.
H evioyuon koivol TpATTou arodeIKVOETal OTI £ivan:

Vo Req

Am=—=-— (E4.1)
v, 2R

cm

H diagopikr] evioxuon Tou evioXUTH TTOOEIKVOETON OTI Eivall:

Vo _ gmRc

Vv, -V, 2

Ad = (E4.2)
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2x.E4.1. Aia@opikdg evioxuTriG ue BJT ue S1okpité otoryeia.
Na m SiaywyipéTnTa g, £XoupE:
g, =401, (E4.3)
To g, ekppdleTal oe mA/V kai n R, oe kQ.
To péyeBog oL POG EMTPETTEI VO KAOOPIOOVHE TNV “TroIdTNTA” TOL dICK-

@opikoL evioXuTh eival o Adyog koiviyg améppipns CMRR (Common
Mode Rejection Ratio) o otroiog opileTan atd Tn oxéon:

A
CMRR = 20log (A—d) (E4.4)

cm

ATrodeikvOeTal, AV avTIKOTAOTAOOULE TIG EE. (E4.1) kou (E4.2), 61 n Trapd-
HETPOS QUTH €ivai ion pe

R
CMRR =20log (gmz e)olB (E4.5)

E4.4 EKTEAEXH THX AZKHXHX

1. KataokevdoTe oto Boardboard (BB) Tov evioxuTr] Tou XX.E4.1, xwpis
TOLG TTUKVWTEG 00Cevéng C, kai C, Kal TIG avTIOTAOEIG TwV B&oewv.
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10.

>uvdéaTe TNV €icodo v, og dc Téon +5 V kal Tnv €i0060 v, 0g pIx
peTa BANTH TGON avagopds. O evioxuTAS PE TN Hopgr] aLTH AsIToup-
Yel oTnVv KaTd&oTaon “i0oppotiag”. H Téon e£66ov eivan petado v,
KO Vg, £TOI DOTE:

Vo = Vo1 = Voo = Ay Vi — A, v,

61ouv A, Kai A, givain o1 eVIOXUOEIG TTOU TTPOKUTITOUV TG TOL ONHOTO
Vv, Kal V,, QvTIOTOIXO!L.

. MeTpeioTe TIg dc TéOEIS vy, Kal vy, WG TTPOG TN YI).
. MeTpeioTe pe CRO TnVv Téon peTay vy, Kal Vy,. Av T TpavioTop eival

oakpIBws id1a, o TaApoypdgpog Ba deifel 0 V. Av uTTdp) el ATTOKAION
ONUEIDOTE TNV.

. PuBpioTe TNV T&ON Vv, OdOTE va yivel idia pe TV Tdon v, (+ 5 V) kai

peTpeioTe TNV TGON pe HB  WB.

. PuBpioTe TNV TAON Vv, HEXPIS 6TOL TO Opa £€660L va yivel 0 V. H dia-

POopa PETAED TWVG TAOEWV V, KOl V, (+ 5 V) givan n apxikr] Taon avTi-
oTaOpiong (offset) Tov evioxuTH Ko eival ouvdpTnon TG diaPopPds
TNG &vioxuoNg Kal TNG XYWYIHOTNTOG TWV ETAP®Y B&ONG-EKTTOUTTON
TV 800 TpavlioTop. ZNUEIDOTE TNV QPXIKY TIUN TG TAONG AVTIOTAO-
HIonG.

. MAnoi1GoTe éva avappévo KOANTAPI 0TO éva TPavEioTOP KOl TTOPOITH-

peioTe TI oupPaiver OTO S1IAPOPIKO OrjpA. AIKXIOAOYEIOTE Th OUUTTEPI-
@OpPG TOU EVIOXUTH.

. XuvdeopoloyeioTe Toug TTUKVWTEG C, Kai C, KOl TIG QVTIOTAOEIG TWV

Béoewv. BpaxuKLUKADOTE TNV £{0060 2 pe TN yn. TNV GAAn €icodo
OLVOEDTE YEVATPIO NUITOVIKOU ofjpaTog ouxvéTnTog 1 kHz kon mAG-
ToLG 50 mV. O eviIOXUTHG €ival TWPA pE TN CLVOETHOAOYION “avVaOTPO-
@S TAoNG”. MeTPEIOTE TIG TAOEIS vV, KOI Vy, WG TTPOS Y.

. Kataypéyte 10 orjpa €10660L kol Tor ofpaTa €660V KABWS Kol TN

XPOVIKI] Toug oxéon (S10pop& pGong).

. BpaxukukAwoTe TnVv R, £€T01 ©OTE 0 EVIOXUTAS VO Yivel O1apopIKOG

amAlg €€660V. Me TN pIa £i0060 PPOaXUKUKAWPEVN KOl PE TNV GAAN
dieyeipdpevn pe ofjpa e106d0v 1 kHz kai mAGToLG 40 MV, peTpeioTe
TNV evioxvon. ZnuerddoTe TNV TIUN TNG S1APOPIKNG evioyvong A,
>uvdéoTe TO AP €1G6O0VL KOl OTIG VO €1I0660VG TAVTEXPOVA KAl
ONMEIOOTE TNV TIUN TNG EVIOXLONG KOIVOU TPOTTOL (OHUATOG) A,
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11. YmoloyioTe To Adyo koiviig améppipng CMRR.

12. MépTe peTpoEIS KOt OXESIGOTE OE NHI-AOYOPIOUIKS XOPTI TNV KOPTTV-
An aréKpIoNg TOu SI0POPIKOV EVIOXVTH TNG OLVOECHOAOYIOG TOU
BripaTog 7.

13. XuvdeopoloyeioTe TO KOKAWHO S1aopikol evioxuTH Tou XX.E4.2.

14. EmavoA&Pete Ta fripaTa 9 €wg 11.

E4.5 ZYMITEPAZMATA

O+9V
G,
|1
|—o©
100nF [y,
,=10K
IN4147
2,7K
09V

2X.E4.2. AiaopikdG evioxuTriG ue BJT kou yevwiTpio pebUATOG.
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‘Aoknon 5n
ENIZXYTHX ME ANTIXTAXH ANAXYZEY=HX R,

E5.1 Xkomog

H peAéTn Tng emidpaong Tng TiPAg TnNG avtioToong avacvlevéng R, pe
TTUKVOTH KOl XWPIG TTUKVTH OTNV KOPTTOAN OTOKPIONG TOU TUTTIKOU €Vi-
oxuTh pe R¢ kan R..

E5.2 Xvokevég

1. TevwATpia X.Z.
2. HB | WB.
3. MoApoypdipog SirArg Séopng.

E5.3 OzwpnTiko YITofabpo

ATrodeikvOeTa, 6T1 0 eVIOXUTHS KoIvoL ektropTrol (CE) xwpis avTioTaon
avaoLlevéng €xel evioxvon i amoAafr Téong Trou diveTan atrd Tn oxéon:

A,=- hyRe (E5.1)
Ri
é1ou
R =Ry // h, (E5.2)
KOl
R, =R, /R, (E5.3)

ATrodeIkvOeTal €TTIONG, OTI YIO TOV EVIOXUTH KOIVOU EKTTOUTTOU HE QVTI-
oTtaon avaolevéng R; 1o0x0ovv o1 ox£oeIg:
Vo hrRc ~ Re

= —< E5.4
i R, ( )

R R

o1Tou

R’=R; /R (E5.5)
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R=h.+(1+hy)R =h,R (E5.6)

1 e

E5.4 EKTEAEXZH THX AZKHXHXZ

1. ZuvdeopoloyeioTe Tov evioxuTh Tov XX.E5.1.

2. MeTpeioTe pe Tov TOApOYp&@o oTo dc | pe HB 1} pe WB Tig didpopeg
dc TéGoeIg TOL EVIOXUTH KOl KATOYPAWTE TES.

. O+12V
R §39 K
O
&
[l B
O—I
100 nF
Uo
Uy R, = 15K
— 47 pF/25V
O O
2x.E5.1. Evioxutrig CE pe avtiotaon avaoulevéng R,
Von =V, Vgu=..V, Vg=...V, Vie = .V, Vp=..V

3. Me 1o 610KSTITN 0T B€0N 1 KOI PE TO O €10660L pe TTAGTOG V=1V
p-p (oTaBepn o€ 6An TN SIGPKEIX TO TTEIPGHATOSG) TTAPTE PHETPHOEIS KAl
OULPTTANPWOTE TOV IO KATW TTVOKQ:

vi=1V p-p
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fH2) | v(V) | veV) | veuV) | vgu(V)
30
50
100
300
500
1K
3K
5K
10K
30K
50K
100K
300K
500K
™
3M
5M

10M
30M

4. Mg 10 S1aKSTITN 61060XIK& Kol OTIG LTTEAOITTEG BETEIG 2 (V) KTA,

TAPTE HETPAOEIG KAI CUPTIANPWOTE TOV IO TTAV®W THVOKO.

5. YroloyioTe yia KGOe YPOpHr TOL VAKX (KO CUPTIANPWOTE TIG ETTI-

mAfov 0THAEG) TNV evioxvon oe dB xpnoipgoTroidvTog Tn oxéon:

Voi
A =20log | —|dB
V.

oTtTou
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6. XT0 010 NpI-Aoy XapTi OXeOIGOTE KOl TIG TEOOEPIG KAPTTUAEG TOL €VI-
OXUTH.

7. A6 TIG TEOOEPIG AUTEG KAPTTUAEG PPEITE KAl KATAYPAYPTE TIG OUXVO-
TNTES HIONG 10XV0G (f,f,) YIO KGOE TTEPITTTOWON.

E5.5 ZYMITEPAZMATA
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‘Aoknorn 6n

ENIZXYTHX 2 BAOMIAQON APNHTIKHZ ANAXYZEY=HX

E6.1 Xkomog

H peAéTn Tng emidpaong Tng apvnTikAg avaoblevéng oTnv aroékpion ou-
XVOTNTOG TOL EVIOXUTH, KABWG Kol 0TV avTioTaon g106douv kai e§66ov.

E6.2 Xvokevég

1. HB  WB.
2. CRO 61mrAg 6éopng.
3. levATpIa X.X.

E6.3 OtwpnTikd Yofabpo

Ta evepyd oToixeia xapakTnpiovTal a1ré TapapPETPOLS Tov dev kKabopi-
CovTau pe akpiPelar emriong, ol TApGUETPOI QUTEG peTABAAAOVTOI CUVOPTH-
ogl Tng Beppokpaaiog (h, Tov TpavioTop, g, Tov FET, KTA). ETropévmg, ol
TIEPIOTOTEPOI EVIOXUTEG, O OTTOI0I XPOIHOTIoIo0V Ta oToIXelx auTé de B
TTapoLOIGLoVY OTOBEPH Kal OPIOPEVN evioxuorn. BeATiwon avTAg TG KaTd-
OTOONG ETMTUYXGVOUHE OV XPNOIHOTIOIRCOVHE apvnTIK avaoUlevén.
AvaoUleuén £xouvpe 07 Eva eVIOXUTH OTAV TPOTTOTIOIRCOVHE TO CHHG €100~
d0v TOUL EVIOXUTH HE TNV TTAPEUPOAR VOGS KATGAANAOL SIKTUWHOTOS pE-
TadL TG €10660L Kal TNG £€660L ToU.

To Xx.E6.1 befyvel Evav evioxuTh 600 Babpidwv pe apvnTiki avaoblevén
TAONG-0eIP&S KAl QUTH XPNOIPOTIOIEITAI TIEPIOaSTEPO OTNV TTPAEN.
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. . O+12V
R
Re,S2,2K - li Re,S2,2K
Ry =>82K
! G G
Ve Ve, 1 O
LG Vg 10 pF/25 V Vg 10 pF/25 V
o—}——— 2N2222 ——f 2N2222
100 pF/25 V
VEr VE,
R4 Rs
R, Re 12 K 2,7K Uo
Us 12 K 2200 N
Ce §470 Cer —
Req c + 100 pF/
220 Q E1T 25V
100 pF/
o o o)
25V
1 Rf 2,2 K

2x.E6.1. EvioyuTrig 2 Sabuibwv pe avaoivlevén Taong-oeipds.

ATTodeIkvOETOI, OTI 1] EVIOXLOT TOU EVIOXUTH pe avaovlevén Sivetar amé

Tn oxéon:
Ay

Ay=—"—

1+BA,

2TV mepimTwaon auTh 0 Adyog avaoievéng eivai

Re

ﬁz—
R +R;

H evioyxvon Tou evioyuTr] diveTon amré Tn oxéon:

A, =A x A,

61rou A, Kol A, eivai o1 evioyboelg Twv dVo Babpidwv Tov.

(E6.1)

(E6.2)

(E6.3)

H avtioTaon e10660ov yI” auTév TOV eVIOXUTH diveTal amré Tn oxéon:
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Ry =(1+BA)R (E6.4)

61ou R, eivain n avTioTaon €10660L TOL eVIOXUTH XwPIG avacVlevdn.
H avtioToon e€66ouv Tou diveTan amé Tn oxéon:

Ros = (E6.5)

é1rou R, eivail n avrioToon €660V Tou evioxLTH XWPIG avaoVBlevén.

ATrodeikviovTal Kol ol ERG OXETEIS:

_ f
fir= T BA BA, (E6.6)
fap = (1 + BA)S, (E6.7)

émou f, kai f, eivan o1 oLXVETNTEG ATTOKOTIAS 1 HIOT|G 10X00G XWPIG§ avaoy-
Cevén.

AT TIG 0 TGaVW €€10WOEI§ TTPOKVTITEN 6TI pe TNV avaoLlevén avTh
€XOULpE:

e vmofifaocpd Tng evioxvong i amoAaBns.

® av&non TnNG avTioTaONG £10600L TOL EVIOXUTH).

® gA&TTWON TNG avtioTaong e€6douv Tou.

® av&non Tou ebpoug {wvng SIEAeVOT|G TOL.

To Xx.E6.2 beixvel TNV KOpPTTOAN amréKpIONG TOU EVIOXVTH XWPIG KOl pE
avaoLlevén.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

2x.E6.2. KoautrUAn amokpiong Tou evioxutr Tou XX.E6.1.
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E6.4 EKTEAEXH THX AZKHXZHX

1. XuvdeopoloyoTe Tov evioxuTh Tov XX.E6.1 Ywpig avacilevén (dnA.
XwpIg TNV avTtioTaon R).

2. TpogpoboTioTe Tov evioxuTH pe dc T&on (+ 12 V).

3. Mg HB (4 WB 3 CRO) peTpAoTe KOl KATOYPAYPTE TIG didipopeg dc
TAOEIG TOL eVIOXUTH, ONA. TIG TGOEIG eKTTOPTION, BAONS, CLUAAEKTN Kol
yio Tig dvo PoBpides.

Vo=V, Vg=..V, Vg, =..V

Ve, = ...V, Vg, =...V,V,=..V

4. Mo va peTpicoLPE TNV avTioTaon 10660V Kal €660V ToL eviOXLTH TN
OULYKpIVOUpE pE pia YvwoTH avTioTaon Rs. To Xx.E6.3 deixvel T Paoiki
dopn avTOU TOL CLUGTAHATOG HETPNONS.

UiC{ % _l__j_ l ?Uo

2X.E6.3. Baoikrj apxn yia T uETpnon 1ng avriotaong €1066ouv kai e§d6ou.

Mo va HETPAOOUVPE TNV AVTIOTAON E1I0060L TOL EVIOXUTH OLVOEOUHE O
oeIpG i petafAnTrj Babuovounuévn avrioraon Ry. Apxiké n Ry Totro-
BeTeiTan 0Tn B€0mn Pndév Kan puBpidovpe TO TTAGTOG TOL OFHOTOS £106-
6ov 1ov va divel ofpa €660V KATGAANAOL TTAGTOUG TO OTIOI0 TO KATO-
YPGpovpe. X1 ouvéxela av§avoupe TNV Ry péxpr TNV TipA R o yia Ty
oTroia To TMAGTOG TOU OHHATOG £€660L TOL €VIOXUTH YiveTal {00 pe TO
HI06 Tov apxIkoU. H avTioTaon auTh, Ry, €ivar ion pe Tnv avtioToon
€10660VL TOL eVIOXUTH.

To 610 KOKAWPO XPNOIHOTIOIEITAI YOI VO HETPHOOVHE TNV QVTIOTOON
e§odou Tou evioxuTh. Kataypdigpouvpe Tnv Téorn £€660L pe TO SIGKOTITN
A avoIKTO. XTN oLVEXEID KAeivouPE TO SIOKGTITN Kot puBpidoupe Tnv R
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HEXPIS 6TOL TO TTAGTOG TNG TGN £€660VL Yivel TO pIGS Tov apXikoL. H TeNI-
Kk auTA TIPA, R o, TNS R, eivan n Tiur Tng avrioTaong é£66ou Tou evioxuTr.
Me B&on Ta Mo TTAVW PHETPEIOTE KAI KATAYPAYPTE TNV AVTIOTAON
€10660L Kol €660V TOL EVIOXUTH.

R=..0, Ry=..0

. 2UVO€aTe OTNV £i0060 TOL eVIOXLTH YEVWATPIa X.X. 08 oLXVOTNTO 1

kHz kai avéfoTe To ofjpa e10660L, PEXPIG 6TOL OTNV £€£060 VO TTGPOL-
HE TO ONpa 600 YIVETQOI TTI0 EVIOXUHEVO KOl XWPIG TTAPAPOPpwan (Vo
pnv eivan PoMISIOPEVO). ZNUEINOTE TIG TEAIKEG TAOEIS £10660L Kail £€6-

dov (o€ TIPéG p-p):
v, = .Y, Vo =...V

YtroAoyioTe Tnv gvioxvon (aroAafr] TEONG) Kol KATAYPAYPTE TNVv.

Etriong, ekppdoTe TN oe dB.

. Mg 10 ofjpa €10660V OTOOEPS PETAPGANETE TN OLUXVOTNTA TNG YEVVH-

Tpia X.X K&TW Kol Tévw omd 1o 1 kHz péxpig 6tov n 1édon e£660v
yivel 0.707A, KOl ONHEIOOTE TIG CUXVOTNTES AUTES, ONA.

f, = .. Hz, f, = ... kHz

. Me 1o orjpa €10660L TOL BAPATOG 5 TTAPTE HETPHOEIG KO KATOYPAYTE

TEG OTOV TTO KATW TTIVOKA.
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f(Hz) | v, (V) Vo/V; vy/v; (dB) Vs (V) VoV | VoV (dB)

30

50

100

300

500

1K

3K

5K
10K
30K
50K
100K
300K
500K
™
3M
5M
10M
30M

8. EravoA&PBeTe To Pripa 4 yia va HETPACETE TV QvTIOTAOT £10660L TOU
evioXUTH pe avaoUlevén Kol KATOYPAYTE TA ATTOTEAEOPATE OGG.

Ry = ... kQ, Rys = e Q

9. B&GATe pia TGO ac oTnv £/0060 TOL EVIOXUTH OTN OLXVOTNTA TOUL 1
kHz doTe va pnv €xeTe opapoppwpévo orfjpa otnv €6060 Kal eTra-
voA&BaTte To BrApa 6. Katoyp&yTe TIg ouXVETNTES HIOTG 10XVOSG.

fi;= - Hz, fop = - kHz

10. EravoA&BeTte TO BAPQ 7 yia TOV evIOXUTH pE avaoDevén.
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11. X710 610 npI-Aoy XapTi oXeSIAOTE TIG KAPTTUAEG OTTEGKPIONG TOUL €VI-
OXUTH XWPI§ Ko pe avaobevdn.

12. A6 TIG 600 QUTEG KAPTTUAEG KATOYPAWYTE TO XAPOKTNPIOTIKG TOUG
(evioxuon Kol OUXVOTNTEG PIOHG 10XVOG).

E6.5 ZYMITEPAZMATA
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‘Aoknon 7n
ANAZTPEDON ENIZXYTHX AC ME TE
E7.1 Xkomdg

® H peAéTn TOL AVAOTPEPOVTOG EVIOXUTH YIO SIGPOPEG AVTIOTAOEIG AVOi-
o0Cevéng R..

® H pérpnon Tng avtioTaong 10660V TOUL EVIOXUTH.

® O mpocdlopIopsés Tou eVpoug SIEAELON TOL.

® O vTTOAOYIOPGSG TOL EVIOXUTH] YIO KABOPIOPEVES TTPOOIOYPAPES.

E7.2 Xvokevég

1. TevwATpia X.Z.
2. CRO.

E7.3 OtwpnTikd Ymopfabpo

To Xx.E7.1 deixvel Tov TE ouvdeopoAoynpévo wdoTe va dnpiovpyel diagpopd
pdong (avaotpo@r) peTadd e1066ov kar e€66ov. H evioxvon Touv ava-
oTPEPOVTOG eVIOXUTH diveTal atré Tn oxéon:

C
I
1]
2
I Ri 2
o—| AW oy c

H—

O-Vcc

2X.E7.1. TE evioxuTiiG pe avaoTpo®r.



42 ANAAOTKA HAEKTPONIKA

Vo R,
A=—=—— E7.1
- R, ( )
otTou
R,=R,//R, (E7.2)

O vmoAoyiopds Touv TTUkvwTr) 0Ulevéng C, yiveTan pe féon Tn oxéon:

1

B 2mf1(Rs + Ry) (t7:39)

1

6trou f, eivai n o XapnAfR ouxveTnTa oL BEAOLHE va evioxboovpe. H
avtioTaon Ry éivan n avrioTaon e€66ov Tng yevATpiag orjpartog X.2. O
TTUKVWTHS 0Uevéng eival amrapaitnTog av n yevwntpia X.X €xel dc ouvi-
OTWOO.

O mukve g C, ptropel va XpelddeTal, dTav €XouHE HIKPG OjHOTO 10660V
YIO VO ATTOHOKPUVEL TO OAHG TOL BopUou 10660V Kol N TIPA ToL eivai
pepikég 106eg pF (100 pf).

E7.4 EKTEAEXZH THX AZKHXZHX

1. ZUPTTANPWOTE TOV 0 KATW TTVOKX YIOl TOV UTTOAOYIOHO TNG R,.

R, (kQ) R, (kQ) R, (kQ)
1 1000
10 1000
10 100
10 10

2. YuvdeopoloyrjoTe Tov evioxuTH Tou XX.E7.1, xpnoigomroidvrag C,=10
pF, R,=10 kQ ka1 Tnv R,=10 kQ.

3. Kpat@yvrog oTabepd TO TAGTOG TNG TAONG £106060L TNG YEVWATPIO X.X
v;=1V p-p, HETOPBGAAETE TN OLXVOTNTA EIGGO0L KOl TTAPTE PETPHOEIG
KOl GUPTTANPWOTE TOV TTI0 KATW TTVOKA.
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f(Hz) v, (V) Vo/V; A (dB)
0.1
0.3
0.5

30
50
100
300
500
1K
3K
5K
10K
30 K
50 K
100 K
300 K
500 K
™™

étrov,
p— VO
A =20log v dB
4. AMGETe Ty R,=100 kQ), kai eravaAéPBete To Bripa 3, divovrag Téon

aTré TN YEVVATPIO, OAAG XWPIG TTAPAPOPPWON DOTE VA €XETE OTNV
£€€000 TO pEyIoTO dUVATS OO
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10.

. AMGETe Tov kv T C, =1 pF kou eTravodéPete To Pripa 3. (XuvdéoTe

T owoTA R,).

. ANMGETe Tov UKV C,=0.1 pF kan eravoA&PBeTe To Prpa 3. (ZuvOE-

oTe TN OwOoTH R,).

. AMGETe TV R,=1000 kQ) ka1, agol ovvdéaTe T owoTH R,, eTava-

AGBeTe TO Prpa 3.
AMGETe Tnv R, =1 kQ), kai eravoA&Bete To BApa 3,

. XuvdéoTe pia avtioToon R, o€ ocipd pe TNV R,, dOTE va €XeTE evioyu-

on 100, kai peTaBéAeTe TNV avrioToon auvTh (HETABANTA A KIBOTIO
aVTIOT&OEWV) HEXPIS 6TOL N TGoT €660V va yivel pior] ot 6o apxi-
K&. Kataypéyte Tnv avriotaon auTh. (BAéme mponyolpevn Goknor)
270 {610 NpI-Aoy XapTi, OXeOIGOTE GAEG TIG KAPTTUAEG ATTOKPIONG KATG
ovXVOTNTO KOl BPEiTE TIG CLXVOTNTES HIOAG 10XV0G KOl TO €0pog (-
vng SiéAevong og KGOe TTePIMTWON.

E7.5 ZYMITEPAZMATA

Znpeioon

‘Otav xpnoipotrolobpe TE, a@ol ouvdOEOPOAOYHOOVHE TO KUKAWHO TOV
TPOQPOSOTOVE pE TIG AvaYKaieg dc TGoEIG (= 12 V, okpodEKTES 7 Ko 4).
Juvdéovpe TN yewnTpia X.Z Xwpig va givail on kai pe éva HB j CRO oTo
dc peTpdipe TIG TGOEIG 0TOVG OKPOOEKTES 7 Kl 4 va SOUHE av TTPGYHOTI
“€pxovtan” ol rpoPAetrépeveg de Téoels. MNa va eival 0woTd TToAwpEVOG
o TE 6a rpétrel 0 akpobEKTNG e§660L (aKkpoSEKTNG 6) var €xel dc Tdon
HN6Ev.

Oa péTrel, emiong, o K&Oe TE va ouvbéooupe 0TOUG OKPOOEKTES 7 Kot 4
Kal 0T yn pe ukvwT€g 100 nF, yia va atrogpUyoupe To 86pufo (86puo
atré To HIKTLO KOl TTAPOOITIKOUG BopLBoug).
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‘Aoknon 8n
MH ANAZTPOQON ENIZXYTHX AC ME TE
E8.1 Xkomdg

® H peAétn Tou pn avaoTPEPOVTOG VIOXUTH He SIdpopeg avTIoTAOEIS
avooVlevéng.

® H pértpnon Tng avtiotaong e€6d6ov Tou evioXUTH.

® O mpocdIopIoHESg TOL VPOUS LWVNG dIEAELONG GUXVOTATWV.

® O vTTOAOYIOHEG TNG EVIOXLONG TOL EVIOXUTH YIO KaBopIopévn evioyuor).

E8.2 Xvokevég

1. TevwATpia X.Z.
2. HB rj WB.
3. CRO &i1mrAiig d6éopng.

E8.3 OzwpnTiko Ymofabpo

To Xx.E8.1 &eivel Tov TE oLUVOEOPOAOYNHEVO XWPIG VO KAVEI AVOIGTPOPH
TOL OAPATOG £10660V.

C1 R3 3
}3 || ANV g
U 100 nF 10K 6 . )
2 4 +
P b C3J‘ 10 pF TUo

Ry

AN

1000 K Ry
G,
[
1l

100 pF

R1§1 K
-Vec O

2X.E8.1. Mn avaoTtpépwv evioxuTrig.
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H evioxvon Tou gvioxuTr] avToL Eivai:

R
o (E8.1)

E8.4 EKTEAEXH THX AZKHXZHX

1.

>uvdeopoloyrioTe To KOKAwpa Tou XX.E8.1 xwpig Tov C, kau Tnv R, pe
Ta e€Ag aToryeio: C,=100 nF, R,=10 kQ), R,=1 kQ, R,=1000 kQ ka
C,=100 pF.

. 2uvdéoTe OTNV €i0000 TOL eVIOXULTH YeVATPIO X.X KOl dWOTE OO TG-

ong otn ouxvéTnTa 100 Hz, ddoTe va gival To p€yioto duvaTté xwpig va
eivarl Trapapop@wpévo aTny 60066 Kol ONHEINOTE TNV TAON QUTH V.. X€
XINOOTOPETPIKG (Mm) XapTi oxedIGoTE TO O £10660L Kan £€660v.

v=..V

Ti S1IOMTIOTWVETE;

1.

2,

A6 TN PE€TpNON Twv Taoewv €10660L Kal e6dov Tov BripaTog 2, vTTo-
AoyioTe Tnv evioxvon kai ekppaoTe Tnv o€ dB.

AIGTNPOVTOG TO OAHA 10660V OTABEPS KATE TTAGTOG, HETAPGAAETE
TN OLXVOTNTA TNG YEVVATPIOG 10060V PEXPIG OTOL VO TTAPETE OTNV
€€0d0 Ta 0.707 Tng péyioTng Tédong ££6dov, 6nA. Tng Tédong oTa 100
Hz. ZnpeiodoTe TNV avTioTOIXN CLXVOTNTO.

f,=..Hz
Moio eivar To e0pog {vng SIEAELONG TOL EVIOXUTH; ZNHEIDOTE TO.

BW = ... Hz

. AlaTnp@vTOog TNV TAON £10660L OTAOEPN Kal fon pe ekeivn Tov BApa-

TOG 2, HETABAEAAETE TN CUXVOTNTO TNG YEVVATPIOG KOl TTAPTE PETPI-
oeig pe Tov CRO (ovvdedepévog oTnv €6060 TOL €VIOXUTH), WOTE VO
OULPTTANPWCETE TOV IO KATW TTVAKAL.
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NS

f(Hz) v, (V) Vo/V; A(dB)
0.1
0.3
0.5

10
30
50
100
300
500
1k
3 k
5 k
10 k
50 k
100 k

. AtroouvoéoTe Tov C, kot aAAGETe Tnv R, o€ Tipr) R,=10 kQ).
. EmavoAéBaTte To Bripa 5.

. 2uvdéoTe Tov C,=10 pF.

. EmavoAéBarte To Bripa 5.

. AMNGETe Tov C, og Tipr) C,=100 pF.

11.
12.
13.
14.

ErravaAdpate To Bripa 5.

AMGETe Tov C, og Tipr) C,=1000 pF.

ErravaAdpate To Bripa 5.

JuvdéoTe TO KOKAWMO PE TIG TIHEG TOL PApaTog 1. XTnv £€§060 ToOL
evioxuTr) ouvdéoTe Tov C,=10 pF o€ oelpd pe peTafAnNTr avTioToon r
KIBwTIO avTioTédoewv R,. MeTaéAeTe TnVv TIpA TnS R, péxpis 6Tov TO
ofjpa e€660vL Yivel TO HIOG QUTOU TTOL EIYATE TIPIV OLUVOECETE TO POP-
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15.

16.

17.

Tio. H yevvTpia va €xel ouxvéTnTa 100 Hz kai n evioxvon va eivai
100.

MeTpeioTe KO ONPEIDOOTE TNV TTPONYOVHEVN TEAIKH QVTIOTOOT).

Ry=..Q
270 {610 NpI-Aoy XopTi, OXeSIGOTE OAES TIG KAPTTUAES VIO TIG OTTOIES TTH-
POTE PETPHOEIS.
BpeiTe TO £0pog SiIEAELONG CUXVOTATWV OE KAOE TTEPITTTWOT).

E8.5 Xupmepdoparta
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Aoknon 9n
AOPOIXTHX KAI AQGAIPETHXZ ME TE

E9.1 Xkomdg

® No peAeTnOel 0 evioXUTHS ABPOIOTHS.

® No peAeTnOel 0 evioXUTHG SIaPOPAES 1 OPAIPETHS.
E9.2 Xvokevég

1. HB i WB 1j CRO.

2. Avo 1rnyég dc Tdongs.

E9.3 OzwpnTiko Ymofabpo

To Xx.E9.1 &eixvel Tov TE ouvdeopoloynpévo oav abporotn dc fj ac (pe
TTUKVWTEG 0TNV €/0086 TOL) pe HVo e10660LG GOpPOIoNS.

R3=Ry//Ry//R¢

2x.E9.1. EvioyuTrig aBpoioTiig dc rj ac 6Uo e1066wv.

ATrodeIkvOETO, 0TI 1 £€£000G TOU KUKAWHOTOG diveTon aTrd Tn oxéon:

ﬁ+ﬁ) (E9.1)

VOZ_Rf R1 R2

OTTOU TQ V,, V,, V, TIOPIOTAVOUV OTIYHIOIES TINEG TWV AVTIOTOIXWV TAOEWV.
Apa, av R, = R, =R, éovpe:
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Vo ===\ +v) (E9.2)

Av R, = R €xoupe:

Vo=—(v +v) (E9.3)
To (-) onpaiver Siapopd pdong 180° peTagd e1066ov kal £66ov (ava-
OTPOPI] CAHATOS).
To 2x.E9.2 befxvel Tov evioxuTh Siagopdg | apaipétn dc rj ac.

ATrodelkvOeTal, OTI N TGO €§660L TOL diveTan aTrd TN oxéon:

Ry
MW
+12V
;(;1 Ry 2
Uy 0—— ——\WW B |,
) Gt
B i
:C::Z R3 UO
U2 0—— —AWW—1 Li2v
R4§
Ri=2,2K Ry=56K R3=1K Rs=4,7K

2x.E9.2. EvioyuTrig 810popdG 1j apaipéTng dc 1 ac.

R R
Vo= — V- — v, (E9.2)

Apa, av R, = R; = R kai R,= R, = R;, €éxoupe:

R
Vo =-— ?f (v—v) (E9.3)
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Av R; = R, TIpOoKUTITEL:

Vo = Vo= V4 (E9.4)

E9.4 EKTEAEXH THX AZKHXHX

1.

10.

11.

12.
13.

14.

KaToaokevdoTe To KOKAwpa Tov Xx.E9.1 pe TIG €€AG TIPES:

R, = 4.7 kQ, R, = 2.2 kQ, R, = 22kQ)

. XuvdéoTe TGoeigv, = 0.5 Vkaiv, = 1V.
. MeTpeioTe TnVv TéON €§660UL, eiTe pe HB eiTe pe CRO (va eivan oTn 6€-

on dc), kal KOTaypAYPTE TO ATTOTEAEOHO.

Vo = ... V.

. YmoloyioTe BewpnTIKG TNV TAON QUTH KOl OLYKPIVOTE TNV HE TN pE-

TpnBeioa. AikaloAoyioTe TUXOV OTTOKAION).

. 2uvdéoTte otnvyv, = 0.5V, v, =-1V.
. MeTpeioTe TV Té&ON €660V KA KATOYPAYPTE TO ATTOTEAEOHOL.

Vo = ... V.

. YmoloyioTe BewpnTIKG TNV TAON QUTH KOI OLYKPIVOTE TNV PE TN pE-

TpnOeioa. AIkaloAoyeloTe TUXOV ATTEKAION.

. ZuvdéoTe TGoeigy, = —-0.5V, kar v, =1 V.
. MeTpeioTe TNV avtioToixn Téon €660V Kal KATOYPAYPTE TO ATTOTEAE-

opa.

v, = ... V.

0

YtroAoyioTe BewpnTIK& TNV TAON 6660V KO OLYKPIVOTE TNV HE T pE-
TpnBeioa. AIKaloAOYeIOTE TUXOV ATTOKAION.
YuvdeopoloyeioTe To KOKAwpA Tov XX.E9.2 pe Tig €€iG TIHES

R, = 2.2 kQ), R, = 5.6 kQ), R, = 1kQ, R, = 4.7 kQ

>1nv eioodo ouvvdéoTe TIg TGoelg v, = 0.5V, kai v, =1 V.
MeTpeioTe TNV TéON €£660VL KAl KATAYPAYTE TO ATTOTEAETHO.

Vo = ... V.

Y1roAoyioTe BewpnTIK& TNV TAON QUTH KOl CUYKPIVOTE TNV HE TN pe-
TpnBeioa.
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15.
16.

17.

18.
19.

20.

>tnv eicodo BdATe TIg TGOEIG Vv, = 1V Kkan v, = 0.5 V.
MeTpeioTe Ko kaTayp&PTe TNV TGON ££660UL.

Vo = ... V.

YtroAoyioTe BewpnTikG TNV TGO €660V KOl GUYKPIVOTE TNV HE T HE-
TpnOeioa.
YtrohoyioTe evioxuTh diagpopdg mouv va €xel Tnv e€Ag €6odo: vy = 5 V.
Na Téoeig e1066wv v, = v, = 1V. peTpeioTe TNV Td0N ££660UL KOI KO-
TAYPAYTE TNV TIPAS TNS.
Vo =... V.

YToAoyioTe BewpnTiKG TNV TGoT €660V KOl CUYKPIVOTE TNV HE TN He-
TpnOeioa.

E9.5 ZupmepdopaTa

Znpeinon

Av bev €xeTe OTO EPYOOTHPIO TIG TTAPATIAVW dC TAOEIG XPNOIHOTIOIEIOTE
pia prrarapia 1.5 V kai yia Tnv GAAn Té&on xpnoigoTroieioTe 6i060 TroAw-
pévn pe Tnv opBr] popd, dnA. Ba ouvdéoeTe pia avTioTaon R o oeip& pe
pia 6iodo. (Ba oog e€nyroel o kaBNynTAS oag) TTov divel T&on TrePITIOL
0.7 V). MeTpeioTe TnVv pe akpiPeia.
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‘Aoknon 10n
OAOKAHPQTHX

E10.1 Xkomdg
H peAétn Tng ohokAjpwong pe dikTowpa RC ko pe TE.

E10.2 Xvokevég

1. TevvATpIa TTOAP®V.
2. CRO &1mrAs 6éopng.

E10.3 OzwpnTiko Ymopfabpo

To Zx.E10.1(a) befyver To diktowpa RC (pidTpo X.X) Tou Kével OAOKARpw-
on. To 6e Xx.E10.1(P) deiyver To 1610 kUKAwpa pe TE.

C
R R H
O—‘VW\'TO o WW -
—e—O
VIT C T TUO UiT ’,_l_ TU
0
O @ 1T O O 1 ® O

2x.E10.1. OXokAnpwTrg pe Siktowpa RC(o) ko ue TE (B).

AtrodeikvoeTa, 611 1 Téon £€660v yia To dikTOWHA RC, diveTan amré T
oxéon:
1
= —fvi(t)dt (E10.1)

yiot Tov oAokAnpwTr pe TE arrd,

1 \ I
vo=——f\4(t)dt=-—'At=-—At (E10.2)
T T C

OTTOU TQ V, KOl V, TIOPIOTAVOUV OTIYHIAIEG TIHEG TAOEWV €10660VL Ko £€6-
douv avTtioToixa. Kai
T =RC (E10.3)

gival  oTaBEPE XPOVOL TOL KUKAWHATOS.
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1k

2x.E10.2.
Mo va oupPTTEPIPEPETAI TO KOKAWHO 00 OWOTOG OAOKANPWTHS TIPETTEL N

BIGPKEI TOL TTOAOU €10660V, t,, VO IKAVOTTOIEN T OUVOIKN):

t<<T (E10.4)
XtV mpaén, dexOpaOTE WG ETTOAPK] CUVORKN TNV 1I06TNTA:

:
t,=— (E10.5)

YTov oAoKANpwTH N Tdomn ££660vL eivar To OAOKARpwHA TNG TAONS £106-
dov. H ouviibng TPAKTIKA OKOTIPHETNTA TOL YEYOVOTOG auTOU €ivai, OTI
av 1 €i0060G gival TETPAYWVIKY) KupaTopop@r otnv £€§odo Ba Téapovpe
Tprywvikr, Xx.E10.2.

E10.4 EKTEAEXZH THX AZKHXHX
1. ZvuvdeopoloyfoTe To KOKAwpa Tou XX.E10.1(ax) pe Tig e€AG TIPEG:
R =10kQ, C=047pF

2. AlgyeipeTe TO KOKAWPO Pe YEVWATPIA TTOAHOV ouxvoTnTog 1.5 kHz
ka1 d1apkelag moApoD 0.5 ms kail TTAGTouG 5 V.

3. 210 €181kS XopTi (] 08 XapTi mm) oxedIAOTE TIG KUPATOHOPPES €106-
60ov kai €§660V, TOTTOBETWVTAG TN pict KATW ATré TNV GAAN.
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. AMNGETe TV R og 1 kQ) ki eravodéPoaTe To Bripa 3.

. AMGETe TV R o€ 10 kQ) kai eravoAéPaTe To Brpa 3.

. AMGETe TV R o€ 100 kQ) ko eravadéPare To Bripo 3.

. AMGETe TV R og 1 MQ) ki etavodGPaTe To Bripa 3.

. 2XuvdeopoAoyroTe To KUKAwpa Tov Xx.E10.1 (B) pe Tig e€AG TIpég:

NS U1 B

R = 10 kO, C=047pF

9. EravoA&BaTte Ta BrjpoTa 2 ko 3.
10. ANGETe TV avtioTaon R og Tip R=1 kQ kai eravoAdPoare To Prpa 3.
11. AMGETe TV R og Tipr; R=100 kQ) kai eravoA&Bate To Pripa 3.

E10.5 XvpmepdopaTta



