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MIPOAOIOZ IAPYMATOX EYTENIAOY

‘O Euyéviog Euyevidng, o idpuTrg kai xopnyds Tod « I8puparog Edyevidous, mo-
AU vwpis npdBAeywe kai axnudrice v nemoiBnon &ri 1) dpria kaTGETION TWV TEXVI-
Kkdiv pag, o€ ouvduaoud pé Tiv EBviki dywyn, 66 firav dvayxaiog kal drogacior-
k6¢ mapdyovrag tiis mpoddou Tod ‘EBvous pag.

Tiv memoi@nor rou aurh & Euyevidng ékdnAwae pé i yevvaidgpova npdén
€uepyeaiag, va kAnpodorrioel gefaard moad yid i ouaraan 18piuaros mov 6é
€lxe akond vé ouuBbAAer oTiv Texvikr éknaidevan Tav véwv TAc ‘EAAGSag.

"Eror 16 QeBpoudpio ol 1956 ouowiBnke 16 « 18pupa Edyevidous, Tod dmoiou
v dioiknon avéAaBe ) ddeA@n rou kupia MapiévBn Zipou, olupwva pé v ém-
Buuia Tod diaBérn.

And 16 1956 péxpr anuepa 1y ouuBoAn Tod 18puuarog arTiv Texvikn ExNaidey-
on npayuartomoieitar pé Sidpopes SpaoTnpiotTnTes. “Opws dnr’ auTég 1) onuUavTIKo-
TEPN, MOU KpPIBnKe Gré THV dpxr) Wic mpWiTS dvaykng, eivar 1y ExSoan BiBAiwv yid
TOUS paBnrég TWv TEXVIKWY TYOAWNV.

Méxpr anpepa éxdéBnkav 150 répor BifAiwv, nou éxouv SiaTeBei O€ MOAAG €-
karoppopra Tedxn, Kai kaAunrouv dvaykes Twv Karwrepwy kai Méowv Texvikwv
ZyoAwv rod 'Yn. Maideiag, rwv ZyoAwv rod Opyaviguod Anagyodnoews Epyari-
kol Auvauikod [OAEA) kai rdv Anuooiwv ZxoAwv 'Epmopikold Nautikod.

Movadikiy ppovrida rod 18piuaros o auT v éxdoriki Tou npoandéBera rirav
Kkai €fvai iy moidTNTA TWV BiPAiWY, 46 drown Exi pOVoV émaTnuovIKS, TaISaywWyIKe
kai yAwaaikrn, dAAG kai dré droyn éupavicews, wore 16 BifAio vé ayarnBei and
roug véous.

g myv emarnuovikn kai maidaywyikry mordtnra rwv BifAiwy, 16 keipeva ono-
BaAdovrar o€ nmoAAég énefepyaaies kal BeATiiovovrar npiv énd kGBe véa éxdoan.

Idraitepn onuaacia dnédwoe 16 ‘18pupa dnd v dpxn arfiv noiérnra TWv Bi-
Bhiwv éné yAwooikn dmoyn, yiari mareder 8 kal 16 rexvikd BiBAia, Srav elvar
ypaupéva o€ yAwooa dpria kai dpoibuoppn dAAG kai kardAAnAn yid T oTdBun
Twv padnrayv, propodv va oupfdAlouv oriv yAwaook Sianaidaywynon Tuv pa-
Gnriiv.

‘Eror pé anégaon mol mépBnke 1jdn dré 76 1956 SAa rd BiBAla Tric BifAoBr)-
kng Tod Texvitn, dnAadn 16 BifAia yid tic Karwrepeg Teyvikés ExoAée, Snwe dpyod-
Tepa kai yid tic SyoAég rod OAEA, eival ypauuéva oé yAwooa dnuoriky pé Baon
v yoaupaTikiy Tod TpravraguAdidn, évd SAa 16 dAAa BifAia elvar ypappéva ariv
anAn kaBapevovoa. ‘H yAwaoikn eénefepyacia rwv BifAiwv yiverar ard giAoAd-
yous ToU ‘Idpoparog kai Erar éfaopaliferar 1y éviaia advraén xai dpoAoyia kGBe
karnyopias BiBAiwv.
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‘H rotérnra rod xapTiod, T6 €iSoc Tdv TUTOYpa@IKWY OTOIXEIWY, TG OWTTE OX1}-
para kai 1) kaAaioBnTn oeAidorroinon, 16 éfwpuito kai 16 péyeBog Tod fifAiou ne-
prAauBavovral kal autd oTic gpovtides Tod ‘lépiuarog.

T6 ‘ISpupa Bewpnae i elvar noxpéwan Tou, olppwva ué 10 nvedpa Tod I-
Sputr Tou, vd Béder ativ 8idBean Tod Kparoug 8An auTr v neipa Tou Twv 20 €-
rdv, dvatauBdvovras tiv ékdoan Tdv BifAiwv kai yig Ti véeg Texvikés kai ‘Enay-
veAupartikéc SyoAég kai Td véa Texvikd kai ‘EnayyeAuarixd Aokera, ooppwva pé 1a@
AvaAuTtikd Mpoypdupara tod K.EM.E.

Ta xpovikG mepiBuwipia yi’ auTh TV véa €KSOTIKN npoonéBeia ritav moAd nepio-
prouéva kai lowg yi” auTo, iSiwg 16 npdra BiBAia autic Tric oeipdg, vd napouaia-
couv dréAerec ot auyypadn i aTiv ékTunwaon, mod 84 S10pBwBolv aTr véa Toug
éxdoan. 1" autd 16 oKOMO émKkaAoUuaaTe TV BonBeia SAwv dowv 84 xpnaiuo-
nojoouv TG BiffAio, WaTe va pdg yvwaTonomoouv kGGe maparipnor Toug yia vé
cupféAdouv kai autoi ot BeAtiwon Tav BiBAiwv.

ENITPONH EKAOIEQN IAPYMATOX EYTENIAOY
‘AAéfavbpog |. Marmég, ‘Op. KaBnyntig EMI, MNpbedpoc.
Xpuobatopos ©. KaBouvibng AmA. Mnx.-'HA. EMM, "Avrmpbebpog.
Mixafh T. ‘Ayyehénoudog TaxTikég KaBnyntrig EMN, Aioikntrig AEH.
Navayirng Xar{mwévvou, Mnx.-'HA. EMM, Tev. A/vtrg ‘Emay/kiig ‘Exm. “Yr. Naibeiag.
‘Emotnu. ZopBoulog . Podooog Xnu.-Mnyx. EMIM.
TopBouhog éni Tiv éxbboewv Tod ‘I6pupatog KA. Mavéeng KaBnyntis Dihogodixiig IxoAfg
Nav/yiou "ABnviv.
Ipappareds A.N. Meyapfrng

Aiareréoavra péhn ff oUpBoulor i ‘Emrponiig
Tewpylos Kaxpidfis + (1955 — 1959) KaBnyntg EMN. Ayyedos Kadoyepds T (1957 — 1970)
KaBnyntic EMN, AnuArpios Nidviag (1957 — 1965) KaBnynrfic EMM, Miyand Zmerarépng
(1956 — 1959). NixéAaog Baouirmg (1960 — 1967). Beddwpos KouféAns (1968 — 1976)
Mny.-'HA. EMI,
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POAOT 0

T6 BifAlo autd mpoopifeTal yid Tous paBnrés T I rdfewg Twy Texvikv Auv-
xkeiwv. "H GAn rou nepiéxer 6Aa axeddv Td Béuarta mou dvagepovTal ard nAekTpovi-
k6 kuxAwpara kal T Bewpia Tous. Idaitepn Eugaan S6Bnke oTd KukAWpara mou
Bpiorouv mpakTikés épappoyés. d 16 Adyo auté o€ 6Aa 1d kukAwpara Tod Bi-
BAlou xpnowomorodue Tpaviiorop i FET.

0 Texvixol 8por kai 1) dpodoyia TWv Slagdpwy ueyeBv éivovral L€ TOV émKpa-
T€OTEPO EAMNVIKG Bpo, évd O¢é noAAd onueia napariBerar kal 1 SieBviis dpoAayia,
1 onola, cuviBwe ouprinTel pé Tiiv dpodoyia aTrv dyyAiki.

‘H napdBeon 1ic dieBvodg dpoAoylac Exel wg akond va Bon6ricel Tév dvayvi-
orn, o€ mepinTwon mod 06 fjBeAe va dvarpéfer o€ fevéylwooa BipAla.

€ LEPIKG kKe@dAaia kal kupiwe aTo npwro kail 76 TéTapTo, y/VETal Xprion xal Twv
icoduvduwy KukAwudTwy, Td dnoia €youv wg oToXo vd BonBricouv oTrjv kaAuTEPN
karavonan ¢ avaAlTews TWY KUKAWRETWY.

5S¢ pepikd anpeia Tod keluévou xpnoiponoiidnke yid 16 S1€Bvij 8po dc level 6 &-
poc «éninedo Tod ouvexodsy, 6 omoiog éf foou Sdkiua, drodiderar kal W « oTaEUN
ToU TUVEXOUSH.

'H nAdpnc karavénaon TAs UAng Tod BiBAlou npoumoBeéTer KaAl yvwan i Bew-
piac T Bagikdv FAEKTPOVIKWV.

T6 BiffAio auTd ypddTnke O€ €AdxXIOTO XPOVIKG didornua. Erol, mpofAénerar &1
Ba odpfouv a1dé péAdov mepiBupia BeATiioEWS ToU.

‘0 ouyypagéag
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KEDPAAAIO NPQTO

BAZIKES MAPAMETPO! TQN TPANZIZTOP KAl BAZIKA KYKAQMATA

Baoikég napapetpol Tiv TpaviioTop dvopalovral T@ XAPaKTNPIOTIKG EKEIVA HE-
VEBN, pé T yvion TV émoiwy pnopolpe va kaBopioope T AerToupyia TWV Tpav-
Ziotop. Md va pnopolpe owoTa va xpnaiponomnaope Eva Tpaviiotop g€ éva Ki-
kAwpa, 8a mpénel Tponyoupévwe va yvwpilope Tig napapérpoug Tou. O1 &p1BunTI-
KEC TIPEC BAwV A TWV M anpavTik®y and Tig napapéTpoug divovrai oTolg KaraAo-
youg TV karagkeuaoTv Twv TpaviioTop.

1.1 'YBp1bikég napaperpoi-h.

"Ag UnoBéaope 8T éxope éva KUkAwa, T drioio anoTeAeiTal and diagopa oTol-
x€ia, m.x. avriordoeig, Tpav{ioTop, alTenaywyég kAT, Té kUkAwpa auTo B4 Aépe OTI
eival ypaupiké | 611 Exel oupmepipopd ypappiki, Gv ol TAoEIg Kai T4 pelpaTa eigd-
Sou kai ¢E660u ouvséovTal pé ypappinés oxéoeig. Na va oupBel auTo, Bd npéne ol
avmioTacelg, ol auTemaywyég kal ol xwpnTikdTNTEC Va Mapapévouv oTabepég, drav
peTaBarhovtal ol Taoeig kai Té pedpara. Bd pnopoloape Yevika va dvapépope OTI
noAAG kukA@pata i évepyd oToixeia, m.x. TpaviioTop, napouoialouv YPAUUIKA
gupnepipopd, drav épyalovral pé pikpég TAOEIC.

01 UBpidikéC napapeTpoi-h guvSéouy Tig TAGEIS Y€ TA PelATA KAi TUVENWS a-
noTeholv EKGPACEIC TV AVTIOTACEWY QUTENOYWYWV kai XwpnrikoTATWY TOU
ypauuikol kukAwpatog f Tol évepyold oToixeiou. Na va Bpolue Tig UBPIdIKES Ma-
papétpous h évag TpaviioTop, Bewpolue T6 TeTpdnolo Tod oxAparog 1.1, 70 €-
owTeEPIkO KUKAwpa Told dnoiou dnoteAel Eva Tpaviiotop NPN gé ouvéeopoloyia
kool - éxknoprod (CE). Anhadfj pé Tév éxmopmo (E) yeiwpévo.

‘EEunmakoteTal 671, yid v@ Aerroupynoei éva tpaviioTop, B4 npénel va UnooTel
v kaTaAAnAn néAwaon péow avriotaocewv. Kai ol avrioraoeig autég, kabuwg kai
ahha oToixeia, mou anarrolvral yia TAv dpaki Aeitoupyia Tol TpaviioTop, mapalei-
movTal yia anholoTeuon TV TUANOYIOHWV.

01 UBpIdikéc napaperpor-h Tol TpaviioTop dpilovral and Tig MapakaTw oxEei,
noU ouvdéouv Tig TAoEIg Kai TG pelpara eicodou kai €§odou:

Uy = hyy by * hes U5 {1.1.1)

iy = hyy §y + hyy Uy {1.1.2)
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Tpavliotop o€ guvéeapoloyia (CE) wg Terpanoio.

‘Ané Tic axéoeig autég BAémope 6TI, Gv ol UBpIdIkég mapapeTpol-h droTeAoly
oraBepolg ouvteAeaTég, dnAadn €ival avekapTnTeg TWY TATEWY Kal PEUPATWY, TO-
e ¢faodalileTal i YPApPHIKOTNTA TWV OXETEWV (1.1.1) kai (1.1.2).

To cupBoMopo Ty oxéoewv (1.1.1) kai (1.1.2) Tov perarpénope o€ mo npoa-
Gopo yia Tic NEPIMTWOElS Mol GvadepoduacTe, aTig TPEig guvSeTpoAoYieg TWY
rpaviioTop. “ETal, kai yid Tig Tpelg ouvbeopoAoyieg kovol - éxmopnol (CE), koiviig
- Baoewg (CB) xai koivol - guhhéktn (CC) Bérope:

=h;, hpp=h, hy=hy, hy=hg {(1.1.3)

n

‘H (1.1.3) mo guvormikd ypagpetal Uné popdry nivaka:

- (1.1.4)

Eisika yia T ouvdeopohoyia kool - ékmoumnod (CE), mpooBéToue Eva dropa
beiktn, 16 (e). Ankadn:

hﬂe h!?e hie hre
= (1.1.5)
h21e hzze hle hoa

Ol UBpidikée Aomby napayetpol-h Tol TpaviioTop oé auvéeopohoyia (CE) eival
14 TEToepa oToixeia TAg oxéoewg (1.1.5).

Mé avahoyo Tpono, Bpiokope 81 ol UBpIdikég mapapeTpoi-h Tol TpaviioTop 513
guvbeopoAloyia (CB) Sivovrar we &EAg:

WnipromoiriOnke and 1o lvotirouto ExkmaideuTikrig Mohmikrig



hyp LATPTS hib hi

- (1.1.6)
Ny Nazp gy hob
“Opoia yia 14 cuvéeapohoyia (CC) 84 éxoue:
hnc h12r: h‘nc hr:
— {1:1.2)
Nave LTS hye hae
"Av TWpa and 16 oxApa 1.1 GVTIKaTAOTACONE Uy = Upe: Uz = Uce: iy =ip kal
i, = i, kai AaBope unéyn TAv (1.1.5), ol oxéageig (1.1.1) kai (1.1.2) ypagovrar:
Upe = hig ip + Nre Uce (1.1.8)
ic =hre lp + Nee Uge (1.1.9)

Quaoiki onpacia Tav ufpIdikwv rmapapérpwv-h.

‘And i oxéoeig (1.1.8) kai (1.1.9) cupmepaivope BT | TAPAPETPOS hie Exel
SlaoTAoElg avTioTdoews. "Av Twpa Bewpnoope v €E0do TOU KUKAWHATOG 1A
BpaxukukAwpévn, 8nAadh ug, = 0, ToTe A (1.1.8) diver

R Ube -l
e=—" Y& u,e=0 [T.1:10)
b

Tuvenwe, f napauerpog hi, éxppaler 16 nnAiko Ti¢ TAGoEwg eioddou 814 Tol
pevparog elobdou Tol TpaviioTop o€ ouvbeopohoyia (CE), dtav f €Eodog €eival
BpaxukukAwpévn. Nda 16 Aéyo auto f napdperpos h;, mapioTdver i auvBern
avriaraan elocébou r; Tod TpaviioTop oé ouvédeopoAoyia (CE). Anhadi: hjy =r;.

Mé Bpaxukukhwpévn maki TAv éEodo, N (1.1.9) biver

i
he, = B M U, =10 i i )

‘Emopévwe, i) napapetpog hy, exdpalel 76 nnAiko Tol peluarog ¢§660u pdg 1O
pelpa eigddou. Na 16 Adyo autd n aSidararn mapdaperpos hy, évopdlerar duva-
pik6¢ Adyos peragopds 6pBol - pevparog i amoAafiry peuparog Tol Tpaviiorop o€
ouvdeauoAoyia (CE). MoAAés popés ) mapduetpog hy, aupPolilerar pé 16 ypdupa
8. Anhadny: hy, = B.

“Av Twpa o6 kUkAwpa Tol oxAparog 1.1 épappdoope v Taon u, = U, OTAV
¢5050 kai aproope émiTndeg THV eloodo avoikrh, TOTE iy = iy, = 0. 'H (1.1.8) TOTE
Siver:

]
hy = —2, Y ip=0 .51
Uftf‘
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*Apa, i mapauetpog h . ékdpaler 16 nnAiko Tig TATEWS eigodou npdg TAV TGN
¢tbdou. Mia T Adyo auto f| déidoraon mapaperpog h,, 6vopdlerar Suvapixog
Adyos peragopds dvdarpodis - TATEWS, dVOIKTOU kukAwparos elgédou Tou Tpav-
Ciorop o€ ouvdeapohoyia (CE).

‘Opoiwg, yia i, =1, =0 7 (1.1.9) diver

gy, i =@ (1.1.13)

oe
Uce

Tuveng, ) napapetpog hy, ékdpdlel 16 mAiko, Tol peduarog €§660u mpog TAV
raon ¢E6dou. MN' aiTd Aéyertal kai dywyipdrnra éf6Sov. Oa unopoloape va dvagé-
pope, 811 16 dvrioTpogo Tis h,, éxppdlel Tij oivBern dvrioraon éfddou r, rod
rpaviiorop ¢ ouvdeapodoyia (CE). Anhadn:

1 u
= == (1.1.14)
hoe Ie

ITAv mapandvw dvaiuon, UnoBécape aiwnnAa 8T ol Tdoeig kai 1@ pevpara €i-
vair évahhacodpeva peyédn, dnhadn dvapepouacTe oé Suvapikii Aerroupyia Tol
kukAwparog 1.1,

Ma 6 Abyo auTo, ol beikTeg TV UPRPIGIKWV napapéTpwy eival pikpd ypduuara.
“Orav ol Tageic kai T@ pedpara elval ouvexels, SnAadn dvadepobuaaTe gé orarikig
Aetroupyia, ol SeTkTeS TV NAPAPETPWY elval kedpaAaia ypappara. Anhadn of napa-
petpor oupBoAilovral dvrioToixa, we hig, hgg, hge kai hge. 'H Quoiki anpacia
TV napapéTpwy alTv eival kanwg dvaioyn TWV TPONYOUPEVWY.

Tuykexpipéva, 16 hjg ékdpdaler TAV wyikh dvrioTaon eloédou To0 TpaviioTop
gé auvdeapohoyia (CE) kal Sivetar 4néd 16 mnAiko Tic ouvexols Taoewg eioddou
npég 16 ouvexég pedpa eloddou. To hpp dvopaleral oramkdg Adyog petadopds
6pBoi - pedpatog Tol TpaviioTop oé guvdeopohloyia (CE) kai diveral and 16 mnAi-
ko ToU ouvexoUg peupaTog ouAhékTn TIPdg TO ouvexég pelua Bacews. To hgg
noAAéc dopég agupBoAiletai wg B, fj By. xai TolTo yid va Siakpiverar and 16
nponyotpevo B, T6 dnoio dvapepdTav oé duvapiki AeiToupyia. ZEé pepikég MepI-
nrioelg Exope B~ B, . Mevika duwg B # B, .

Inpeidvope &1, émeidn f anoAapr pedparog (A Tdoewg) éxppaletal ouvriBuwg
ué évarhaoadpeva peyéln, bév Exel vonua va oxetifope 1o hee A (B, Byc) HE TAV
anoAaBn pedparog hg, f (B).

To hge dvopdlerai ararinés Abyog peragopds dvaoTpogns - TdoEwWS AVoIKTOU
xuxAdiparog xai diverar wg mnAiko Tfg ouvexols Tagews eloddou TTpog TR ouvexn
Taon éfodou.

T6 hge €xdpaler 16 nnAiko 1ol guvexois petpatog ¢E6dou Tpdg TH CTUVEXR
raon éE6dou. Ma 16 Adyo aiTé, 16 AvrioTpodo Tol hgp napioTaver TAv wHIKA
avrioraon é§66ou R, . AnAadn:

1

Ry =

hoe

'Avaloyn épunveia éxouv ol UBpISIkég napdueTpoi Tol TpaviioTop oTig ouvde-
apoAoyieg kowiig - Bacews (CB) xai koivold - gulhéxtn (CC).
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‘Avadépope Spwg 81i oTr ouvbeaporoyia (CB) ) mapaperpog hg, TOAAEG POPES
avagpépetal e a, Snhadh, —hg =a.
5é avmioToixia pé T ouvdeopohoyia (CE), 4 mapdapeTpog hg, €xdpdler v
anoAaBh pevparog Tod TpaviioTop gé ouvdeopohoyia (CB). "Emopévwg [BA. ma-
paptnpa (1)]:
—hp, =a=—2 (1.1.15)

le

Tevika, loyve: 0,9 < a < 1.

TV MEPIMTWON OTaTIKig Aeitoupyiag, /| dvioToixn NapapeTpog eivai A hgg Kai
oupBoAileTal émiong wg a, fl Age. Ma té Adyo mou avagpépape nponyoupévwg, Ta
peyéBn alTa bév mpénel va oxeTilovral pé TV anohapn petparog. Mevikd a # a,,
alha ol Tipég Toug elvar mohhég @opég oxedov ol Tbieg kai émiong loxven
0.9 <a,<1.

$1iy ouvbeapohoyia (CC) A mapapeTpog hic HEPIKEG POPES avapépeTal we vy,
&nhaér, — hg = y. L€ avnaToixia pé T ouvdeapoloyia (CE), ) mapapeTpog hg.
éxppaler TRV anohaBh peldpartog Tol TpaviioTop o€ ouvdeaporoyia (CC).

‘Emopévwe [BA. Napaprnua (1)]:

—th:Y: (1116)
b

5T oTamikf AeiIToupyia, /) AVTIOTOIXN MAPAPETPOS hgc oupBoAlileral HEPIKES
POPES Kai WG Y, M Yge Kai, VEVIKG, [OXUeIY # Yo Ta hpe fi lYo. Ydc) B€v Ba npémel
va oxetilovrar pé TAv anohaPn petparog.

Maparipnon.

Ita nepiooarepa BiBAia xpnaiponoiodvral pikpd povo ypaupara we SeTKTeS TWV
napapérpwy, Goxeta pé T6 Gv mpoxeiTal yid orarikf f§ Suvapikn Aerroupyia. Eni-
ong, Ta a, B, y 8év dpépouv deikTeg. "ETol, axkohouBoUpe kai EPeTg oTf) ouVExXEIa TOV
AmhouoTeupévo alutd oupBoliopd.

Ixéoerc perafu rwv Ofpidikwv napapérpwv-h.

Ot UBpIdikég mapaperpol TV TpaviioTop oTig ouvdeapohoyieg (CB), (CE) kai
(CC) cuvséovTal petakl Toug pé Tig ékppaaeig ol divovrai otov Mivaka 1.1.1 [BA.
napdprnua (2)]. Oi ékppaceig auTég, kabug kai ol apiBunTikég TIPEG, laxUouv pé
npooéyyion kai dvapépovral oé Tumkd TpavlioTop.

1é BAn TAV napandvw dvaAuon, UnoBéoape OTI ol URPISIKES TAPANETPOI €ival
oTaBepa peyeBn. AuTo elval owoTo, epdoov 16 TpavlioTop AeiTOUpYET Pé pikpa
afpara kai f| Beppokpacia Tou MAPapEVEl oraBepn. Mevika Spwg, ol mapapeTpoi-h
elval petaBAnTd peyédn. "Av dvapepBolpe oTig TEOUEPEIG NAPAPETPOUG THG TUV-
seopohoyiag (CE), Exel BpeBel 811 BAeg ol napapeTpol avfavouv ypappika xai paAi-
ara moAd ypriyopa, tav fy Beppokpacia avgdvel and —50 we +100°C. Ol mipég o-
pwe Mol karaxwpouvTal yia Tig napapéTpous oToug kaTaAdyoug TV KATATKEUA-
otév Tv TpaviioTop, dvadépovral ouviBwg oTolg 25°C.

Méa oraBepn Bepuokpaaia Tol TpaviioTop, ol TapapeTpol petaBdaAAovral émiong
we¢ ouvapTnan 1ol PeUPaTog TUARNEKTN . "Av dpwg i. ~ 1 mA, Tére i) peTaBon
TOUG €ival PIKpR.
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01 UBpIbikég mapapeTpol Bpigkouv peyaAeg édpapuoyég oThv avaiuon TWV Ku-
kAwpatwy pé TpavlioTop, yiati péow adTdyv unopolv va éxppacBolyv dAa 14 pe-
v€Bn Ta dnoia davadépovral ath Aeiroupyia Tol kukAwpatog. MpoTtold 6pwg agyo-
AnBolpe pé 16 Bépa auTo, éfetalope o) guvéxeia Tig ouvBiikeg Mol Npémel va €-
taogpaAicoue g€ éva TpaviioTop, yid TAV 6paAn Aeitoupyia Tou. Ol ouvBikeg auTég
éfaopaAilovral pé TAv kar@AAnAn nméAwaen nou npénel va Tod EM@EPOE.

1.2 NéAwon.

Mé Tov dpo «ndAwaony (bias) évvooipe v katdAAnAn ouvexn Tacn (f Tageig)
o0 mpémer va épapudoope 0T kikAwpa évig TpaviioTop, WoTe va éfacpakioope
TAV dpaAf AerToupyia Tou oT6 cuvexég, dAAG kal oTiv nepinTwon Mol 84 épappo-
{ape kai évalacodpevo afjpa oTiiv eioodo Tol kukAwparog. "H ouvexrig adTh Ta-
on (f Taoeig) moAwoews kaBopiler kal TV TP TAV AVTIOTAOEWY PECW TWV O-
noiwy émTuyxaveral i kara@hAnAn ndéAwaon, ébdoov eival yvwoTtd Ta pedpata. ETAv
npdakn dpwe, EpyalopacTe dvtioTpoda. Méag Sivovral nhadn ol TAoEig TV MYV
kai ol avrioraceig kai émintolpe va Bpolpe TG petparta oTd KUKAWHPA TOAITEWS,
kaBug kai Ti¢ Taoeig Mol émkpatolv f npéner va émkpatolv oTig énadég (816-
Soug) Tol TpaviioTop.

KoxAwpa noddoews oé ouvdeopoloyia (CB).

16 oxfipa 1.2a, gpaiveral 76 kUkAwpa noAwoewg Tig ouvdeapohoyiag (CB). ZTA
ouvéeapohoyia auth, i Baon elvai koivii {yeiwpévn) oTé kikAwpa elg6dou kai oTd
kOkAwpa éE6dou. Oi ouvexeig Taoeic Tpododothoews oupfoAilovral pé duo bei-
k1€, MX. Veg, Ve - “H avrioraon Rg éxer we okoné va pubpilel 16 pedpa g "H
avrioraon Re Aéyetar dvrioraon tod guAdéxrn (i dvrigraon éfédou 1 gopriouv)
kai ora dkpa Tng AapBaverai A €é§odog, v édapudoope évalhaoobdpevo ofpa oThv
cigodo. 16 kUkAwpa atTé 16 TpaviioTop eival Timou PNP, AAAG fy dvaiuon nod a-
kohouBei épapudlerar €€ foou kahd kai yia TpaviioTop Tinou NPN, dpkel va avti-
aTpéyope Tic popéc BAwv TV peupdrwy kai Tig moAik6TNTES TWY MTYWV. NpliTa &-
n6 dAa ppovrilope, WaTte mdvrore i} diodog eioédou Tou TpaviioTop {oriv nepi-
mrwor pas éxmopnod - Pdoews) vd eivar 6pBd moAwpévn kai 1y Siodog éf6dou
(audAéxrn - Bdoewg) dvdarpoga, Smiwe Akpifuig oTod oxipa 1.2a.

PNP

Ix. 1.2a.
Baokd kikAwpa noAwoews ot ouvdeauoloyia (CB).

To kUkAwpa avTd propei va BewpnBel 611 droTeAeitar and 16 kukAwpa eloddou
kai T6 kUxAwpa éEddou, TG dnoia ¢aivovtar oTd oxfpa 1.2.
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Ix. 1.2p.
KokAwpa eioddou la) kai €56dou (B) Toli BAou kukAwuatog Tol oxnuarog 1.2a.

‘AvdAvon ToU kKukAwparog eigddou.

To kikAwpa eloddou dnoTeAeital and TAV nnyA Vgg . TAv avrigraan Rg kai
Siodo f énagn éxmopod - Bagews Tol TpaviioTop, Vg -
"Av 0T KOkAwpa elo6dou EdappoTope TOV 20 kavova Tol Kirchhoff, Ba éxope:

+Veg —1gRe —Veg =0 1.2

Alvope weg mpog lg:

Ve =¥
= e (1.2.2)
Re

‘H taon éxmopumod - Bacews Vgg, epdoov dvapéperal ITAV 6pBA mOGAwon TH
S1660u (énadiig) éxmopmol - Baoews, elval oAU pIKpR OUYKPITIKG WE v Vgg. 'H
raon Vg efvar nepinou 0,3 V y 1 tpavlioTop yeppaviou (Ge) kai nepimou 0,7 V yia
rpaviioTop nupitiou (Si) yid GAeg Tig guvéeapooyies (CB), (CE) rai fcc). HVge
eivan Tiic Takews Ty 10V f kai napanav. ‘Enopévwe, ) (1.2.2) propel va ypadei
€ mpooéyyion we eEfg:

"
EE
T - (1:2.3
E Re )

“Av Twpa Bewphoope TAV Vgp oTaBepn, T6Te T6 pedpa lg kaBopilerar povo

and TV TIpA TG GvTioTdoewg Rg.

‘Avdduan Tod xuxkAdparog éfédou.

To kOxAwpa ¢E6&ou dmoTeheiTal ané Thv nnyf Ve, TAV avriotaon R kai
Siodo i énagn éxmounoo - Baoews, Veg -

Ma tf owatn dpwe Aertoupyia Tod TpaviioTop, NpEmEl | énadh adTh va elval
noAwpévn avaoTpoda, dnwg &nAadn Seixvel To oxfipa 1.2a. "Av nahl épappbdoope
rov i610 kaveva Tol Kirchhoff, Ba EXOME:

+Vee —IcRg = Ve =0 (1.2.4)
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Auvope wgnpog Veg:
Veg =Vee —IcRe (1.2.5)

"Onwg eidape and tAv (1.1.15), loxiel | = alg. "EneidA §pwe a~ 1, propodpe,
Xwpig peyaro oddAua, yid ris nepmrwoers noAWoews pévo va BéTope:

- (1.2.6)

Mé trAv dvdAuon adrr, Umohoyioape SAa Té@ {nTolpeva mol dnarrodvral yia TR
JwaoTh Aerroupyia 1ol TpaviioTop. KaBopigape dnhadh TAvV TP TOV peupdTwy
016 kikAwpa noAwaoews Tig ouvdeapoloyiag (CB), kaBuwg kai Tig TAoeig nol émi-
xparolv aTig énagég éxnopnol - BAoews Kai TUAAEKT - Baoews.

"H 6An nopeia ouvowiletar ora &Efi¢ BApara:

1) MNoAwvope TAv énagr ékmopmod - Baoews 6pBA kai UmoBéTope &t

Veg ~ 0,3V, yid veppavio (Ge)  «kai
Veg ~ 0.7 V, via mupitio (Si)
2) "YnoAoyilope 16 pelpa éknmopnod lg and 11 oxéon:

Vee —Ves _ Ve
Re R

3) To pedpa gurhéxTn |- Sivetar ané T oxéan:

IEi

4) "Ynohoyilope TAv Taon Tig énadfg cuAAékTn - Baogewg and T oxéon:
Ves =Vee —IcRe

‘0 Baoikdg Abyog mpoadiopiopol TV napandvw peupdTwy kai TAoewy EXEI WG
oxkond xai Tév npoadiopiopd Tol onueiou fpepiag (Aeitoupyiac) Q Tod TpaviiaTop.

Té anpeio npepiag (Aeiroupyiag) (Quiescent) dpiferar we 16 féAniaro® anueio
YUpw dmd r6 énoio npémer va yiverar f Aerroupyia rod tpaviiarop.

Mé va Bpolpe 16 onueio airtd, mpénel npwra va xapafope TAV elBeia popTOU
Navw oTi¢ xapakTnpigTiKég Veg — le. Ol xapaktnpiaTikég aurtég deixvouv ™
veTaBoAd ToU | Wwg ouvaptnon Tod Veg. vi@ oTaBepég Tipég Tol lg. O1
XapakTnpioTikég autég daivovrar oTé axipa 1.2y.

“Ag Agope Twpa v éfiowon (1.2.5) we npég | ¢ :

Ve, | Vee
Re Re

le =— (1.2:7)

* Tevika 16 BéAmioro anpeio eaadakiler Thv xaAUTEpn ypappikd Aeitoupyia, drav épappdlerar
ofipa oTiv €igobdo.
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‘H éfiowon auth oé &foveg g -+ vy, Vgg = X elval ypappiki Tig popdiig
y = mx + A kai ouvendg napioTdvel pia eUBeia ypappr. "H elBeia alth dvopaleTal
euBeia péprou aré aguvexés (de).
Ma va xapakope Thv elBeia popTou, npémel va mpoodiopicope 0o onueia Tng
Eva onueio kai TAv kAion Tng,
1
o e
Re
Tav Tétoia onpeia AapPavope ouvnBwg Ta anpeia Topfg Tng Wé Tolg Goved.
Onérve, yia g = 0 éxope Vg = Vo Mé 16 Ve yvwoTd, ol oxéoeig autég
xaBopilouv 10 éva anpeio. Na Veg = 0, EmeTai:

| Vee
C= TRe

MEé tiv R yvwoTi, ol oxéoelg auTég kaBopilouv 16 GAAo anpeio. "H xapatn Tiig
euBeiag ¢paiverar oTd oxipa 1.2y.

|c(mA)
5 4mA

ImA

Evdeia poprou
oto dc
2 2mA

Ix. 1.2y.
XapaktnpioTikég T ouvbeapohoyiag (CB) xai evBeia dpopToU OTO OUVEXEC

ra va Bpoope Twpa 16 onueio fpepiag Q, UnoBétope & émBupolpe va Aei-
Toupyfoope T6 kikAwpa pé oTaBepd pedpa lg = 2 mA, 16 dnoio Bpiokope ané ™
axéan (1.2.3). 'H TopA ToTE ThG €UBeiag popTOU PE TH XapakTnpIoTik Mol avTi-
oToixel o€ |g = 2 mA, kaBopilel 16 onpeio fpepiag Q.

lMapaderypa 1.

Na Unohoyioete Tig TAoeig noAwoews Veg kai Vep, kaBuwg kai 1a pevpara lg
kai | Tol kukhwuarog Tod oxApaTog 1.26. Té6 1paviioTop mupitiou elval Tonou
PNP xai éxer a = 0,99.
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o ] e

Rg=4K RC:2 4K
s 4 Ves| VB
v

+ oo

+
VEg v
_T . le

Ix. 1.28.
KikAwpa moAwoewsg oé ouvdeopohioyia (CB) Tod napadeiypartog 1.
Aoan.

*AkolouBoiye TAv napandvw mopeia kai Bpiokope:

a) Vgg ~ 0.7 V (yia nupitio).
Veeg —V -9+ 07
plipos MEETIIER L T g il
Re 4

— 2,1 mA, kaBboova~ 1

V:‘ !C = EE
8)Veg =Vee —lcRe = —9— (~2,1 mA) (2,4 kQ) = —3,96 V

01 apvnTikég TIpég SEv Tpénel va pag anaoyohoiv, kaBbégov dvadépovral aTig
Gopéc TMV PeupaTwy Kai oTig MOAIKOTNTES TWV TATEWV.

Mé Ta oToixeia alta gdg mpoTpénope va xapakete v €UBeia GpopTOU Kai va
Bpeite kai T6 onpeio fpepiag Q névw orig xapakTnpioTikég Tol oxAparog 1.2y.

KokAwpa moAdioews oé guvbeapoloyia (CE).

%1, guvbeaguohoyia kovol - éxmopmol, O éxknopndg elvar koivog oTé KUKAwHa
elcoéou xai ¢E6dou. “Eva kikAwpa moAloEws o€ oguvbeauohoyia (CE) daiveral
ot6 oxApa 1.2€. 10 KUkAwpa aiTo, ¢mBupolpe va Unohoyigope Tig TAOEIG TOAW-

L.
g "EEobog
-4t-—<ac i
. omuatog —_LV
 Neg
i A I & ]
gfparog
=

Ix. 1.2e.
KiuxkAwpa oTaBepiis noAwoews oé ouvbeapohoyia (CE).
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gewg Ve kai Vg 1ol dnairodvrar yid 1A awoT Aertoupyia, kabuwg kai Té6 onpeio
fnpepiag Q, yUpw ané T6 dmoio mpayuaronoleital fi Aeitoupyia.

Stiv nponyoupevn ouvéeaporoyia (CB) xpnoiponoinoape SU0 nnyég TOAW-
gewg, évid €60 Exope povo pia nnyA, TAV Vee. Na 16 Abyo autd, 16 KUKAwpa
ovopaletar kai oTaBepiig noAwoews (fixed-bias).

To tpaviioTop eivar Tunou NPN kai fy dvaiuon noo akohouBel ioxUel kai yia
PNP, dpkei va avrioTpéyope Tig MoAIKOTNTES Kai TA Gopd TWV peupdrwy. Ma v a-
véihuon, Bewpolpe &7 16 Ao kUkAwpa T oxnpatog 1.2€ dnoteAeital dmod 16 KU-
khwpa eicodou kai TO kikAwpa €gddou.

‘Avatuon 100 xukAwparos eigédou.

316 oxfpa 1.207 daivovral Ta kukAwpaTa eioédou kai ¢E660u ol cuvioTolv
1o Bho kOkAwpa Tol oxApatog 1.2€.

Iy. 1.20m.
KokAwpa eicodou la) kai éE65ou (B) Tol dAou kukAwpaTog ToD oxnparog 1.2€.

ra 16 kukAwpa eloddou, 6 20g kavovag Told Kirchhoff diver:
+Vee —lgRg —Vge =0 (1.2.8)
Auvope we npog lg:

_Vec —Vee (1:2:5)

Ig Rg

‘Ene1dn i Vgg eival ToAG pikpry ouykpiTika pé AV Ve, Omwg avagdépape
nponyoupévwe, Unopolpe pé mpooéyyion va ypayope:

Vee
Rg

ks = (1.2.10)

"Ané T oxéan auTn, éxovrag yvwoTd Ta Ve xai Ry, Bpiokope 10 lg.
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‘AvdAuon Tod kukAwparos éf6dou.
Eibika yia Ta xukAwpara noAwoews, prnopolpe dverta va Béocope g ~ | ¢, apod

a~ 1. "Onwe 8pwe eidape oTAv mapaypago 1.1 yid Tig UBpIdikég napapéTpous, TG
pevpata l¢ kailg guvbéovTal pé Th oyéan:

iy (1.2.11)

To B TauTileTar pé TAv URpIdIkA mapapeTpo hep 1 (he ).

‘Eneidf 76 B eival yvwaTd yid 1O guykekpipévo TpaviioTop, kaBuwg kai 70 g,
énetal O pnopolpe va Unohoyigope kai 16 1, Té émoio pahioTa eivar avekaprnto
rﬁg RC .

‘Ano T kUkAwpa eE6dou Exope éniang:

Vg =lpRe =V =0 (1.2.12)

n
Vog =Ver =leRe (1.2.13)

‘And Th oxéan auti mpoodiopilope TAV Tdon MoAWoEwWS Vg, adol 1a GhAa
pevédn Tig (1.2.13) eival yvwoTd.

Tuveme, pé TAv mapandvw dvdluon npoodiopioape TG petpara kai Tig TAOEIg
NOAWOTEWS.

EuBeia @pdprou xai anueio Aerroupyiag.

Oewpolpe Tig xapakTnpioTikég TAg auvdeapoloyiag (CE) yid kdnoio Tumkd
rpaviioTop kai navw gé aiTég xapdooope THv elBeia gpopTou. Ol xapakTnpioTikeég
auTég daivovralr oTé oxfiupa 1.28,

ra va xapafope tAv elBeia dpoprou, Bewpolue TAV (1.2.13) kai AOvope wg
npog le:

v v
Ic = I - (1.2.14)
Rc Rc

‘H ypaupiki auth oxéon oé Gioveg Veg »xkailg =y anoTeAel TAV ¢gicwan
1fi¢ cUBeiag pOpTOU OTH OUVEXES, épdoov 1@ Ve kai Re €ival yvwaTa kai
ataBepd.

MEé 1 xapakn Tiig euBeiag popTOU KATA Ta yvwoTd, propolpe va npogdiopioo-
e xai 16 aneio fpepiag Q. Ma v elpeon Tod Q anaiteital A yvwaon TAg TIPAg
100 lg. 'H mipn Tou biveral ané T oxéon (1.2.10) xai €éoTw &T Exer TAV TIPG

— 40 pA, bnwg axpiBig Seixvel T6 oxAua 1.2%. “H Topr Tiig eVBeiag $dpTOU PE
m xapaktnpiaTikA mol avrioToixel o€ |g = 40 pA kaBopilel 16 onueio fipepiag Q.

Pedpa xbpou tod tpaviioTop.

Mia Thv kavovikf Aerroupyia évog TpavlioTop xwpic TOV kivbuvo xartaoTpodiig
Tou kai éni mAéov Tiig moThg dnoddoewg Tol ofuarog elobdou aTrv E§obo (pA el-
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Ex. 1.27.
XapaxTnpioTikég TAg ouvdeopohoyiag (CE) kai euBeia popTou

oaywyi¢ napapoppoews), B mpénel 16 pelpa UANEKTN I va pAv elval moAs
peyaho. 8
T6 péyioTo pedua culhéxTn | BpiokeTal and t oxéon (1.2.14) kai eivar:

Vee
|CS: RC (1215)

Té pedua autd émruyxaveral, drav:

VCES 1‘0 “216)

T6 petpa autd, mol AéyeTal pedpa xdpou (saturation) To0 TpaviioTop, TauTile-
Tal pé 76 éndvw AkpdTaTo anpEio Thg elBeiag popTOU (ypappookiaopévn MeEPIO-
xf). Ma napopoio Adyo, 4 Tdon Vees. pé v émoia émTuyxavetal 16 pedpa auro,
Aéveral rdon xépou kai, oThAv mpagn, elval TAg Takewg pepikwyv dexdtwy Tol BOAT.

“Orav 10 I¢ elval moAU peyaho, 1 émadn Tol oulkéxktn TOD TpaviioTop
Beppaiverar umepfohikd kai TO tpaviioTop kataoTpégeral. ‘Emiong, Srav 16 I¢
€lval oAU peydho, aTiv mepinTwaon moU T6 KUkAwpa épyaleral weg eviaoxuTng, Sév
éxope moth Avanapaywyh Tol ofiparog elo6sou othv &kodo.

Anhabi Exope napapdpowan Tod ofparog oThv Efodo. AUTO dgpeileTar kupiwg
16 671 T6 KUKAwpa épyaleTal oTa i ypappikd Tpfpara Tov XAPaKTNPIoTIKWY
kapnuAov Tol oxfparog 1.24.
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Ma v Béitiorn Acimév Aewoupyia, B npémel va iox0el pé mpooéyyion:

v
Veg > 0,5V, dnérekal  Ig < —= (1.217)

J R C
Pedpa armokomijs rod tpaviorop.

i@ va yivel 76 pelipa guhhékTn | pndév, mpénel, ué Baon T oxéon (1.2.11), va
yiver kal 76 Iy pndév. Té pedpa 1é1€ |g = 0, y1@ 16 dmoio I ~ O, évopdleral
pedpa anoxomic (cutoff) To0 TpaviioTop.

'H éfiowon pwg (1.2.11), loxUel pé npooéyyian kai guykekpipéva drav 76 |g
yivel pndév, 16 I bév eival pndév. 'AnodeikvieTal 871 i GkpiBrfig €kdpaon: TAg
{1.2.11) eivar

lco ey . _9lg
1—a 1—a

Ic + Blg = (1.2.18)

T6 péyebog log anorehel pia véa mapdperpo 1ol TpaviioTop kai dvopdaleTar
GvdoTpogo pedua képou (reverse saturation current). Té pelpa aiTo opileTar wg
16 pedpa Mol péel dnd T6 cuhAéktn oA Bdon Tol TpaviioTop, bTav N eloodog eival
avoikt] (open), 6nAadn Ig = 0 [ouvéeopohoyia (CB)]. To oxiipa 1.2n eixver 16
nig opiteTar 16 pelpa auTo.

Ma tov napanavw Adyo, 16 pedpa autod ogupPolilerar kai we legg - TO I, We
napaperpog Tol TpaviioTop, diveTal 0Tolg KATAAGYOUG TWV KUTAOKEUAOTWY TWV
rpaviioTop.

Eo—e c

g =0

T/ 'ceo=lco
\'Exrtoprtég AVOLRTOC
TURAE KTN -BACEWS

Ix. 1.2n.
‘AvaoTpodo pelipa xdpou legg = leg -

Enibpaon tij¢ Bepuoxpaagiao arijv néAwar).

Té kUkAwpa oraBepiic moiwoewe Tol oxAparog 1.2€ pmopei va duaer peyain
anohaBn dv épyucBel we évioxutig. ‘Ynapxouv 6pwe duakohieg oo va diarnpnBei
fy moAwon oraBepn, .. va napapeiver duetaBAnTo. 16 onueio npepiag Q. AuTo 6-
peihetal 076 671 TO |0 peTaBaihetar pali pé T Beppokpaoia. Zuykekpipéva, 16 I
petaBahreral énerdn petaBailovral pé 1) Bepuokpaoia kai TA Tpia napakdTw pe-
y€On, pé Ta dnola oxertilerar

1) Té avaorpodo pedpa kdpou, leg, 16 dnofo dimAagialerar oé kaBe alfnon
Tiig Beppokpaciag katda 10°C [BA. oxéon (1.2.18]].

2) 'H ragn nohdoews Pacewg-ékmopnol, Vgg. f omoia, pé alfnon Tig
Bepuokpaaiag kard 1°C, éharrwverar kata 2,6 mV [BA. oxéon (1.2.9) — aGinon
To0 g |.

Wnepromoi@nke amd 1o lvotirouto ExmraiSeuTikng MoAmiknig
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3) "H anohaPBn Tod TpaviioTop B, i) droio avkave: pé Th Beppokpaaia [BA. oxéon
(1.2.18)].

Ol Tipég TWV PEYEBMV auTwy, Wg oUVaPTNaN TAc Beppukpaciag yid eva TUMKO
rpaviiorap nupitiou (Si), gaivovtal otév Nivaka 1.2.1.

MINAKAZ 1.2.1.
MeraBoAn rwv g, B kai Vg, @S auvdprnan Tic Geppokpacias o€ Tpaviimiop muptTiou.

T=°C leg — 0A 8 ] Vg
—65 0.2 x 107 20 0,85
25 0.1 50 065
100 20 80 0,48 |
175 3.3 x 10 120 0.3 J

“Av AaBope Unoyn Tig Tiuég Tod mivaka kai TV ¢Siowaon (1.2.18), oupnepaivope
611 atfnon Tig Beppokpaciag peTaBaier Tig dpyikég ouvBikeg TOALOEWS. Tuy-
kekpipéva, peraBaiiovrar ol xapakTnpioTikég Tod TpaviioTop Kai 16 pelpa guh-
AéxTn |, Mol AvTIOTOIXET OTO onueio fpepiag Q.

ra va emdeifope TV émidpaon mou émdépouv Ta lcg xai B oTig ouvBnAKeg
nohoewe, dtav adTd petaBaliovral pali pé T Bepuokpacia, Bewpolue Tig Xa-
pakTnpioTikég Tob oxhparog 1.26. 01 yapaxkTnpioTikég auTég EXOuV AnpBei aé
Hepuokpaoieg 25°C kai 100°C yia 16 1810 TpaviioTop.

bl (mA) 4l {mA)
BO LA 50 A

G-r_/‘ 70 pA
=

Y 60 HA
4/——/

50 uA
) o Q
/ 40 uA
7} S 30 pA
,_ ] ~ )
% | 20 pA
jj ‘ S 10 pA
e ; i ,‘:L,!B_'—-_G_._
0 5 10 15 20 Vg
Ix. 1.26.

MeraBoAn 1ol onueiou fpepiag Q wg ouvapTnon TAg Bepuokpaoiag: (a) 25°C.(B) 100°C.

"Ané 16 oxiipa aité, BAémope OTI TO onueio Apepiag Q petaronioBnke navw
oTAv euBeia pOpTOU T€ PEYaNUTEPES TIPES 1ol | kai 8T pahioTa Bpiokeral KOVTa
oTiv nepioxn képou. Autd ddeiletar 016 8T T6 g, xaBuwg émiong kai 10 B
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aufnBnkav pé T Beppokpagia. ‘H adfnon Tol B pali pé i Beppokpaaia, paivetal
ano v adfnon Twv AnodTagewy THV XapakTNPIoTIKWV KaTd pAkog Thc edBeiac
GopTou. Na va maTonoifjoope autd, Bewpolue 16 yevikd Opiopd Tol B, dnéTte Ba
€ XOUE:

i

Az
Alg

Ma tAv idia yetaBoAn Alg aTig xapaktnpiaTikég (a) xai (B), T6 Al orig (B) elval
peyaAlTepo and 6,11 otig (a). AuTo dvmioToixel 0é aténon To0 B pali pé N Beppo-
kpaoia, 6nwg dAAwoTe deixvel kai & Mivakag 1.2.1.

"H petaBoAn rod Vge pali pé 11 Beppokpaoia Sév Exel peydAn émidpaan aTig
guvBiikeg noAwaews (m.x. onpeio Q), drwg €xel A peraforn Tod B. 'Avadépope Ho-
vo, 6T, yid va neplopicope thv €énidpaon ToU Vge 0OTi¢ guvBikes moAwoewc,
ouvééope pia avrioraon Rg petall éxmounol kai veloewc.

Mapaderyua 2.

Na UnoAoyioeTe Tig Taoeig kai Ta pedpaTa NoAWTEwWS TAC ouvbeogpoAoyiag (CE)
T00 oxAparog 1.21. Té tpaviiotop eivai Tomou NPN kaf €xel B = 50.

Vee = +12v

Ix. 1.2
KixAwpa orabephg noAwoewg ogé ouvdeopohroyia (CE).

Advon.
‘AkoAouBolpe Tiv nmopeia Mol avagépape nponyoupévwes kai B4 éxope:

Vee—Vgg “Vep | 12N
Rg Ry  250kQ
Bl g =Blg =50 (48 pA) = 2,4 mA

GHB =

48 pA

Y)Vege =Vee —IcRe =12 - (2,4 mA) (2,1kQ) =12 -5 =7 V.
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KiukAwpa moAdoews dvefdprnro roi B oé ouvéeopodoyia (CE).

“Onwe eidaue oTd mponyolpeva, 16 pedpa lo, kaBwg kai ol oUVORKES
noAoews yevika petaBaihovral, Stav peTaBAnBel /| Beppokpacia, ylaTi TOTE pe-
TaBarhovral kupiwg T lgg, Vge kai B. Mé Tr glyxpovn SUweg TEXVIKN, EXEI
tmreuxBei GoTe T lcg, TO Omoio anoTeAel kai pia napduerpo, va elvar undapivé
oé kahiic kataokeufg TpavlioTop. Mé TOV TpoTIO aUT6, Propel kai o€ UYNAGTEPES
Bepuokpaoieg [ ~ 100°C), va BewpnBei 8T Exer ¢Aaxiomn énibpaon oTig Aapyikég
cuvBiikes MoAWoEwS. “H Tdon moAwoews Vge HTopei va kaTacoTel avefaprnon TS
Bepuokpagiag, v-& éknopndg yeiwdel péow Tig dvrioTacews Rg. "Emopévwg 16 B
elval Té péyeBog éxeivo, T6 droio ouoiaaTika petaBaiher Tig ouvBikeg TOALOEWS,
Stav peraBAnBei. To B dnwg eivai yvwoTd, avfavel pali pé 1 Beppokpaaia, GAAG,
xkai yi& TpavlioTop Mol Exouv kataxwpnOel pé Tov i&io 4piBpd oToug karahdyoug,
unopel va eival dpketd SiadopeTikd. “Exel napatnpnBel &m TpaviioTop pé TOV id10
ApiBpé Karaxwpnoews, Hropel va éxouv B = 125 kai B = 300 otAv idia Beppo-
kpaoia. ‘|Siaitepa paAioTa yid tpaviioTop nupitiou, 16 B mapouoialer pali pé M
Beppokpacia peyahiTepeg petaPorég and 8,1 oTd rpaviioTop yepuaviou. MNa va
nepiopioBei | énidpaan Tol B oTig ouvBikeg MoOAWoEwWS, STav petaBdaiieTar f
Beppokpacia A avTikaBioTaral TO TpaviioTop, XpnNoIpONOIOUYE 16 KOKAwpa 100
oxnuarog 1.2ia.

TV

!

E00bog 1t
ac u VB —_—
's
4 R
b i
»
R8,$ l'z ,
=
Ix. 1.21a.
KoxAwpa nohboews dvekaprnro Tod B o€ ouvéeopohoayia (CE) A kuxAwpa moAwoews pé daipérn Ta-

oEW.

Ma va Bpoidpe Ti¢ Taoeig kai Ta@ pelpara moAwoews, Bewpodpe T6 kUKAWUA €i-
o6b0u Paoews - éknopnod mou Seixvel TO oxfpa 1.2:8.

MG va avahloope 16 kOkAwpa autd Bewpolpe, o1 A dvrioraon elodbou R;
efvar moAu peyaAirepn risRg,  énAadiiR; > > Rg, .

‘H avrioTaon eiobdou eival oUoiaaTika A avrigTaon nod Ba peTpoloape pé Eva
WpopeTpo petaly Bacewg - yelwoews (WeTa Tig Rg,. Rg, ) o106 xUkAwpa ToOO
oxfApatog 1.21a, /) dnoia gaiverar otd oxipa 1.21B. 'H napanavw unéBean loxoel
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Ix. 1.218.
Mépog Tol kukAparog noAwaews yid Tov Umohoyiopo Tig Thoews Baoews Vg

kai gTAv npagn. Mé TAv napadoxn adTr, S€v péel kavéva pelpa npoc T Baon Toi
rpaviioiop (lg ~ 0) kai ouvenwg |, ~ |,. "Emopévweg, ol dvrioTaoeig Rg, xai Rg,
Sewpolvral cuvbebeuéveg o€ gelpa Kai évepyolv oav SiaipéTeg TATEWE TAC Vee-
‘Erai, | rdon Vg, nod émkparel uetall Tol koivol onpeiou ouvdécewc Tv R B8
xai Rg, , eivai iy 610 petatt Pacewe - yeihoews fi, aANIGE, ioolTal Hé TAV Tdon oTd
dxpa TAg Rp, . "OnéTe, propolpe va ypayope:

Ra
VB: -—2— VCC (1.2.19)

Re: + Re

‘Av Twpa A Vg mapioraver TAv téon o1 dkpa tig Re kal f Ve AV Tdon
uetafl Baoewg - éxmounod, unopolpe va Béoope:

Ve =Vg — Vg (1.2.20)

Té pelpa éknopnold Ig UnoAoyilerar amd TAv Taon auTn, dnhasdn:

A" Vg =V
|E . _E_ = u “_2_21)
Re Re
‘Ene1én lg ~ O (pé Baon Ta nponyolpeva), Emetar &1
e ~Ig (1.2.22)
‘H raon Vgc oTa Gkpa Tig R Ba eivai
Ve =IcRe (1.2.23)
"Hraon Vi perall oulréxn - yeroews Ba elvar:
Ve =Vee —Vag =Vee —IcRe (1.2.24)
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"H taan Vg petall ouhhéxTn - éxmopmod B4 elvar:

Ve =Ve — Vg (1.2.25)

iz 5

VCE =VCC*ICRC—|ERE :VCC—IC (Rc +RE) (1225)

Té BAn TRV mponyoupevn avaluon &év xpnoiponoindnke kaBoAou 16 B. Tuve-
nag, 76 kikAWHA aUTO MOAWTEWS eival otAv npakn dveaprnro Tol TpaviioTop Ka-
Auig kai TV peTaBoAdv TAg Beppokpaoiag. MNari, drwg eidape, f) Taon Thg Baoews
Vg kaBopileral ano Tig Rg, . Rg, ai amé v Tdon TAg nnyAs Veg- 'H T@on
¢knounod Vg eival otaBepn, ¢nedn kai i Vg eival otaBepn kai nepimou fon pé
auth, kaBooov Vg > > Vg . Eléape 811 Ve ~ 0,3 V (Ge) kai Vg ~ 0.7 V (Si).

‘H avriotaon Rg kaBopiler Tig Tipég TWV peupaTwy lg kai Ic. TéAog 1
avriotaon R xaBopilel TAv Toan To0 ouAAEéKTN Kal QUVETWE TV TAan NOAWOEWS
GUAAEKTN - ékmoumiold Ve

‘H taon Ti¢ Bagews Vg puBpiletal ané tiv Rg, , 16 pelpa gUAAéKTN | GrI6 TRV
Re kai fy Taon GUAAEKTN - éxmopmnol dmd TAv Re. MeTaBoAn énoioudinorte GAAou
oToixeiou Tol kukAWparog, B4 Exel pikpn énidpaan oTig apxixég ouvBikeg MoAW-
oewe. 'O nukvwrAg Cp dmovehel pépog Tol xukAwparog, dtav 16 KUkAwpa
epyaleral g éVIoXUTAG, Snhadn pé évalhaoobuevo afpa otrv eigodo. "H napou-
oia Tou &év peraparher Tig ouvBiikeg noAwoews. To kOkAwpa auté Aéyeral Kai
KukAwpa moAWoews pé Sraipérn rdoews.

Mapadeypa 3.
Na UnohoyioeTe Tig TAOEIS Kai Td peUpara noAwoews Tod KUKAMDPATog Tol oxn-
parog 1.21y, @v 16 TpaviioTop elvai mupitiou.

Vee= 22V

Ix. 1.2iy.
KixAwpa moAwoews avelaprnro 100 8 o€ ouvbeopohoyia (CE).
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Adan.
HBz 4
DJVB _VCC:_ZZ:ZV
Rg, + Rg, 40 + 4
BIVg =Vg =Vgg =2-0,7=1,3V

) Ve [ L3N 587 mA
= ~ = ——=0, m
e Re & 1,5km

(S}VC ZVCC = ICRC = 22*‘(0,87 I"I'\A}“Okﬂ): 13.3V

€ Veg =Ve —Vg =133-13=12V

Adda xuxkAdpara noAdoews o€ auvdeapodoyia (CE).

"Ynapyouv kai GAAa kukAwpata moAwoews oé ouvbeopohoyia (CE), Ta émnoia
Bpiokouv éxteTapéveg édappoyég oTd medio TAC padionAexkTpoAoyiag. “Eva Tétolo
kUkAwpa nod Bpioker dpkeTég Epappoyég, kaBboov nepiopiler TG poho 1ol Vg
oTig cuvBRAKeg TOAWOEWS, €lval T6 kUkAwpa Tol0 yeiwpévou éxmopnod, rou & éx-
TOUNOg YEILVETAl PEOW PIAG AVTIOTATEWS Re. Té kUkAwpa aluTéd daiverar atod
oxfipa 1.216 kai anodeikvieTal 811 /) pévn oxéan otiv dnoia cuvavidpe 16 Vge
elval oTév UmoAoyiopd Toi pedparog Bacews lg. ‘H oxéan auth Siveral xwpic
anéseitn kai elvar:

Vee —Vee Vee

g = ~ (1.2.27
57 Ry + @10, Rg + BRg :

AnAadn, pé TAv napadoxA 811 Vge << Ve, 16 pedpa lg elvar dveaprnro Toi
VBE .

RC{}'CRC
'BRB{EERB I 1'— “E EoBog
L j'a c \—"—_ s

c

Ix. 1.26.
KixAwpa noAwoews pé dvrioraan yendoews 1ol éxnopnod oé ouvdeopohoyia (CE) A xUxkAwpa no-
Aboews pé avarpododéTnon pelparog,
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MoAAéc popéc, Brav Eva kikAwpa €épyaletal oav &vIoXuTAG, éva pépog Tol on-
parog ¢E660u adhveTal va émoTpéyel oTiv eicodo UMé popdf Taoews f pelpa-
toc. Té paivopevo auTtd dvopaleral dvarpogoddrnan (feedback) kai TAv éketalope
ot6 Térapro Kepahaio.

“Onwe Ba Soiipe, i dvarpododoTnan, EkToG TWV GAAWY, EXEl wg okomod va kara-
oThoel TAV dnoAaBin ol évioxuti araBepri péca oé pia OpIopévn MEPIOXT TUXVO-
thtwv. M va émreuxOel oTaBepn anohaBn mpémei ol ouvBfikeg MoAWOEWS va na-
papévouv ouoiaoTikd apeTaBAnTeg. Téroio kikAwpa pé dvarpogoddrnon peupa-
roc elval, T6 dpéowg nponyoUpevo.

“ANog Tpomog dvarpododoThnoews eival iy dvarpopodornon racews. "Eva Té-
Tol0 kKOKAWPa TMoAboews ¢aiverar ot axipa 1.2ie.

Mé nepiocoTepeg Aermopépeleg Ba piAfoope at6 Térapto Kegpahaio.

+Vpe= 18V
RC=2.5K
Rg =300K g
PR & VC 1ope “EEobog
[ —AAA l AAA _'( A
Cs
’ I‘IDpF
.; 10uF
Ewobo 8=
ac ;_“_I!— 2
Ce
S0uF
Ix. 1.2

KoxkAwpa noAwoews pé dvarpopoddTnon ToEWS oé ouvbeopohoyia (CE).

KixAwpa nodwoews oé auvdeopodoyia fcc).

I1fy ouvéeopohoyia (CC) & ouléxTng elval koivog aTd kukAwpa elobddou kai €é-
£660u. "Eva TéTolo kUKAwpa noAwoews gaiveral oo oxijpa 1.2107. “Otav 16 ko-
xAwpa auTo épyaletal we évioxutAg, i Taon ¢E680u dkohouBel THv eloodo. I al-
16 Aéyetal kai dxoAouBnrig éxmopmod (emitter - follower).

‘H taon otd guAhéktn Ve eival oTaBepn kai fon pé T oTabepr Taon TAC MNyig
Ve . "Otav 16 kOkAwpa kaAeiral va épyaoBel we évioxuthg éminrolpe va Exope
wikprj mapapépPwaon Tol OfRPATOg elodsou oTiv EEodo. MNa va prnopel Aomoév 16
ofjpa éE6dou va AapBaver peyaia nAaTn, Xxwpic va énépyetal napapdppwon, npé-
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+Vee

Iy. 1.2107.-
KikAwpa noAdcews aé ouvbeapoAoyia (CC) A kUkAwpa noAwoews oé dxohouBnrn éxmopnod.

el 6 anueio Apepiag Q vd eivar kdmou oTd péoo Tig €UBeiag podpTou. Anhadi
npénel va émAéfope TAV R, MoTe Vg~ Ve /2, dnoTe Kai Vee >~ Ve /2.

‘AvdAuon roi ruxAdparos eloédou.

Té kikhwypa eioddou dnoteheirar amé TV Ve, Ry, Vge. Vg kai Rg. ‘0 20g
kavovag Tod Kirchhoff yid 16 kGkAwpa autéd Siver:

+Vee —lgRg —Vge —IgRg =0 (1.2.28)
‘AnodeikvieTar §Ti:
=B+ 1)lg~Blg, (B>>1) (1.2.29)

Oétope 1 oxéan avTA oTiv mponyolpevn kai Alvope we mpdg | g, dndre:

Vee =V \
cc —Vae " cc (1.2.30)

lg = ~
B~ Rg +B+ 1R Rg + BR
'H axéon aur kaBopilel 16 pelpa moAwoews lg pé Baon 1a yvward peyédn.

‘Avdluon rod xuxAdparoc éfédou.

Té kikhwpa €é§660u dnoteAeitar dand TAv Vee. Vee. Ve kai Rg kai BéAope va
Unohoyioope 16 Ig, Vg kai Vg.
Té pedpa lg Siverar and Td axéon (1.2.29), bnéTe A

Ve = IgRg (1.2.31)

unoAoyiler Tiv Taon Ve.
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"H taan oUANEKTR - éxmopmod Vge Ba efvar:

Vee =Vee —Ve =Veo —lefe (1.2.32)
Mapddeypa 4.

Aivetal T6 kikAwpa Tol oxfparog 1.21¢ kai {nTodvTal Ta pelpara kai ol 100€1g
nohwgewc. Té B To0 TpaviioTop eival B = 45.

+VCC: 1%

Iy. 1.210
KokAwpa nohdoewg oé ouvdeapohoyia {CC).

Adan.

lMa v elpeon THV peupdiwy Kai TV TATEWY IOAMDTEWS, akoAouBolpe TRV
Tapaxkarw nopeia:

: 9
d) g — Veoo o = —————— ~42 A
Rg + BRg 100 + 45(2,5)
Bllg = (B + 1)1 = 46(42 pA) ~ 1,9 mA
V) Vg =Vee — lgRe =9 — (1,9 mA) (2,6 kQ) = 4,25V

6}VE = |ER|:=“,9 mA) (2,5 kOJ: 4;75\,

1.3 ‘Enidpaon 1iig noAwoews oTijv napapdpdpworn.

‘H napapéppwon dvapéperar arij pii morij dnédoan 1ol oijparos eloddou
arijv €fodo rod éviaxurij. Mé TOV 8po «ofpay évwoolpe kGBe évalhaoodpevn Ta-
on, Thv droia épappdlope oThv eicodo &vog évioxuTh fi T AapBavope otiv é§odo
Tou. 'Yndapyouv Siddopor Adyol yid Tolg dmofoug 16 ofjpa eloddou &év anodiberar
moTa oty €kodo. Kai évag anéd Tolg BaoikdTepous ddopa T pn katdAAnin éfa-

WnepromoirBnke amd o lvatirouto ExmraiSeuTikng MoArmiknig



24

gpdaAion TWv guvBnkwv noAwaoewg. Md va efpacTe BéRaiol 611 16 ofjpa dév B4 U-
nooTel napapbéppwon, npénel ol dpxikég ouvBiikeg moAwoews va SiarnpnBoiv
oxedov dpetaBAnreg ka®oAn 1A Sidpkeia TAg Aeitoupyiag Tol évioxuTi.

Ma va peherfioope v énidpaon Tiig MoAwoews aTrv napapdpdwaorn, avapepod-
uwaoTe oTAv évvoia Tii¢ euBeiag dpdpTou Kai ToU anpeiou Apepiag nol dwoape oThAv
nponyolOpevn napdypado yid 1) cuvbdeoporoyia (CE).

‘H paBnuariki ékdpaan TAg eUBeiag dépTOU OoTH cuvbeoporoyia (CE) eivar

v v
g e g B0 (1.3.1)
Re Rc

“Av Tuipa Bewphoope 6T Ta peyédn Ve kai Re elval yvward, my. Vee =20V
2 kQ, vére A euBeia poépToU Xapdooeral kai ¢aiverar yali pé Tig

kai RC =
XapakTnpiaTikég évog Tumkol TpaviioTop atd oxipa 1.3a.
f lc(mA) 0 pA
161 ' 8CLA
W 70 pA
12+F o
00 pa
Vi 7~
LG o 10k
Re 50 pA
8—& 40 pA
"
6_" O
g 30 pA

(_

4 \ 20 pA
t 10 pa
/’

Ig=0
1 1 1 \1 18 s
Q 5 10 15 20
' T 25 VCE(VoltS)
1
Veeg Vee
Ix. 1.3a.

Xapakrnpomikég evog Tumxol Tpaviiotop. EUBeia dpopriou kai onpeio Apepiag Q.

Ma va Bpoupe 16 anueio fpepiag Q, 16 dnoio dpileTar wg 10 BeATioTo anpeio
yUpw and 16 dnoio émrteheital /) Aeiroupyia Tol éviaxuTi, mpénel va UmoAoyioope
16 pelpa moAwoews ThAg Bdoews lg. Té pelpa altd ané tAv 4vdaiuon Tol
xukAwparog Tol oxAparog 1.26, diverar and 1 oxéan (1.2.10). "Av Aoindv BéAope
16 anueio fipepiag Q va Bpiokeral oTé péoo mepinou TR eVBeiag GpépTOU, NPéres
va émAégope TAv Ry, WoTe:

lg~ Vee 30 pA
Rg
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“H Topn Tig yvwoThg eUBeiag popTou pé TA XQpaKTNPIOTIKA TOU AVTIOTOIXET O€
lg = 30 pA, npoobiopilel 16 onueio Apepiag Q. 'H tdon Ve, nol AvTIoTOIXET OTO
onueio Apepiag, Aéyeral kai T@on Apepiag oUAAEKTN - ékmopmiod kai oupBoAileral
guxva Vegq . ‘Opoiwg, 16 pedpa Apepiag Tol oUANEKTN oupBoAileral lgq, dnwg
daiverar oté oxijpa 1.3a.

“Av TWpa oTAv eloodo Tol éviaxuTh 100U oxfpaTtog 1.2€ épappdoope éva ofjpa,
T6Te /| oTiypiaia Taon Vg, 64 petaBaiherar yipw anod Thv Taon Apepiag Veeq-
Mé 1A petaBohd Spwg TAg Vg, Ba petaBaiieral xai 76 oTiypiaio pedpa GUANEKTN
Ic yOpw ané TA aTaBeph TiuA ToU leq -

“"Av T6 onpeio Q éxel émAeyel oTO péoo mepinou Tig evBeiag @oprou xai 16 o1j-
pa eicbédou elvar pikpd, TOTE ol SIAKUPAVOEIG g Vg 6€v UnepBaivouv T PEYIOTN
Tipf Tg Ve . o0Te xal TV éAaxioTn Vg = Vees = 0 V. "Etal, kai ol iakupavoeig
100 le yOpw dné 10 araBepd lgq . B€v UnepBaivouv avtigToixa Tiv €AAXIOTN Tign
lc ~ O kai T4 péyiomn g = Ve /Re. Z€ kaBe xpoviki omiyph, h Taon éEbdou,
snhadh A Taon orta Gkpa Tig Re, éxdppaleTal ané 16 yivépevo Tol aTiypiaiou
pevparog | éni TAV avrioTaon Rc. Mé Tig npoinoBégeig mol poAig dvagpépape, N
Taon ¢E66au Ba dmoTehel moTh anédoan To0 oRparog (tagewg) eioddou. ‘Emopé-
vwe, 16 ofpa éE6sou eival dnaraypévo napapopPPUOEWS.

“Av Buwc 6 onpeio Apepiag Q TomoBeTnBel xaunAd Th¢ euBeiag POPTOU (HIKPES
Tipég T |g) A peTakiviBel mpog Ta kel Adyw peTaBoAiig TV ApXIKWY ouvBnkwv
noAdgewe, ToTE, onpara peydhou mAdToug OTAV efoodo, evbéxeral va épdavi-
oBoiv mapapopdwuéva ativ EEodo.

Kai, y1éd TAv kaAuTepn katavoénan Tod npdyparos, Bewpolpe T ypadiki pébo-
50 mou dneikovilel T6 oxfpa 1.3B.

“Onwe beixvel T6 oxiipa, T6 anpeio fpepiag Exel apxika TomoBeTnBel kovTa aThv
mepioyrj dmoxomis. “Av T6 ofjpa elgddou Exel peydho mAdrog, véTe fy Tdon Ve
kaBioTaral mepinou fon pé TAV Taon TS nnyfis Ve . OmoTe Kai 16 pelpa éE6dou | ¢
yiverai mepimou pndév. ‘Emopévws, k@Be omiypiaia np Thg Taoewg Ve
peyaAirepn Tig Voo, amokonTeTal (pahibilerar). "ETot, kai 16 avrioToixo pelua
¢E0bou | o€ BAn aOTH TA XPOVIKA nepiodo, Siatnpel T oTabepn TWA TMepimou
pnéév. ‘H mAfpng AuiTovoeidrg kaumiAn oTd ¢ndvw pépog Toill oxAparog 1.3B, ma-
pioTavel Tig Siakupdvoelg Tol PEVHATOS Tig Baoews lg yopw amd TO onueio
fipepiag, dnAadn yopw and TAv TIpA lgq -

“Av Tihpa Bewprioope 871 T6 Q éxel TomoBeTnBel kovTa oThv meproxri k6pou (Pe-
yaheg Tipég Tol 1), TéTE, Sriwg gaiveral oTh ypagikn péBodo Tod oxfiparog 1.3y,
kB Taon wikpdrepn TiAg Veg = Vees = 0 anokorreral (wahdileral). 'Enopévig,
oé SAn TH ypoviki auth Sidpkeia katd TAV dnoia A Vg B84 Emaipve Tipég
HIKPOTEPES TAC TIPAG Mepimou undév, T6 pelpa €E6dou I batnpel T péyiotn
oTaBepn nipf e ~Vee/Re- Anhadf T6 pedpa e§660uU EXEl UnooTel wahidiopd otn

Mé Tv napanavw avaiuon, eidape 511 f owoTh TonoBérnon Tol onueiou fpe-
piac Q Exer peyaAn onuacia oThv napapdpdwon, TV dnoia idioTaral 16 ofjpa €i-
0650u. “Av nahl 76 Q TomoBeTnBel owoTa (oo mepinou TAg eUBeiag popTOU), Ba
npénel kai T6 mAdrog Tol ofjpatog eloddou va elvar pixpd, Wave f Ve va piv
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Metafoy 10U )pr:.bu.q‘:og
Baocewg ylpw amo 10 Q

Ix. 1.3
Enibpaon i Béoewg Tod onueiou fpepiag Q oTrv napapbpewor Tod afjparog eloddou. Té Q kov-

T4 oTAV NEpioxf dnokonig.

Metapokn 100 pevpatog
Bacewg yUpw amo 1o Q.

I"Ispmx"q uﬁpO‘U-
— Nee

Re

S
wat

- ”
YeE™VeE 4

ov
Ix. 1.3y.

Eniépaan tic Béoews Tod onpeiou Apepiag Q aThv napapdbpdwon Tob afparog eioddou. T6 Q kov

TG aTriv NnEpIoxn xOGpou
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UnepPei Tig dkpdTareg Tipég Tng Vep = 0 kai Vg =~ Vcc-‘ Té gxﬁua ’1.36
aneikoviler T ypadik péBodo mapapopPUoEwS Tol oRparog, _bmv 6 Q Bplf;txev
Ta1 o7 owoTh Béon. T6 mAarag Buwe Tod ofparog elgddou eival oAU peyaho.

Mcmpo)\jq 100, PELHATOS
} e Baoewg amo 0 Q

— N\ .Q
o
S
&
— e
0 Vee

Ix. 1.36. a
"Eniépacn 7ol mAdroug Tod gfjparog eloédou OTAV MapapbpGWon. SwoTh TonoBérnan Tol Q.

Mapéderyua 5.
Aiverar 76 kOkAwpa Tod oxfpatog 1.3€ kai ol xapakTnEioTikés (oUAAékT) TOU

Ve = 18V
3K

Re 10pF
C VO

2

10uF ’
: o
G
Ix. 1.3€

KixkAwpa otaBepic noAboews oé ouvseopohoyia (CE) yid Tév npoobdiopiayd Tig edBeiag popTou
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tpaviioTop oTé oxfpa 1.301. Na tmoAoyigere: a) TAv etBeia pépTou OTO OUVEXEC
{dc) xai 16 onpeio Apepiag Q. B) Ta peyédn Vee. le. e Re kai lg mod avrioTtoixoiv
atd onpeio fpepiag Q (ypadikf péBodo).

le (mA)
L 400 pA
7 -
350 pA
6 -
300 pA
5+ 4
250 pA
b
200 pA
i 150 pA
1]
2
100 pA
—
1 50 pA
s :
] 1 ] | 'g=0
0 5 10 15 20 VCE (volts)

Ix. 1.30r.
XapakrnpiaTikés (OuMéxTN) Tol TpaviioTop To0 axfparog 1.3€.

Avon.
ra va xapatope v euBeia GoOpTOU, MPéNel va npoadiopicope SU0 TouAdxioTOV
onueia Tng. To éva éxel OUVTETAYUEVEG:
|c =0, VCE =Vcc=15V xai 76 GAAo

Vee 15V

Vg =B Jo= -
CE €="h, T o

‘H e0Beia mol éviver Ta anpeia autd eaiverar até oxipa 1.3 kai dnoTeAei ThHv
€UBeia popTOU OTO CuUvVexES.

Ma va kaBopioBei 16 anpeio fpepiag Q, mpénel va UmoloyioBei 16 pedpa Ba-
oewg | g.

's > = Tooka  '°0MA
‘H Topn TAg euBeiag ddprou pé TA xapaktnpioTik mol AvTiotoixel oé
lg = 150 pA, kaBopilei 16 anpeio Apepiacg Q.
‘An6 16 oxfipa aito, Bpiokope ypadikd Td {nTolpeva peyéBn ol dvriaToixolv
ard onueio Q.
Veg =7V.lc =26 mA,IcRe =8Vkailg ~2,6 mA.
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IC(mA)
8 400 RA
= 350 pA
& 300 pA
Veo Y
% 250 pA
11 ; 200 pA
1 i \O 150 pA
(& (
@ 2 100 pA
r 50 pA
! 4 \ Ilg=0
1 1 Y] ! —_— )
0] 5 10 15 2 VCE(volts
O
(el o v
Iy 130 e . semn
XapaxtnpiaTikée (ouAhéxTn) ToD TpaviioTop Tol napadeiypaTos 5. EuBeia dpbpTOU KOi ONPE
fpepiag Q.

1.4 ‘looblvapa kukAwpara.

‘H avaAuorn nmoAumAdkwv kukAwpatwy mapouaialel nioAAéG opég 6uaxc:1\ie§.
& 16 Adyo auTd, katagelyope aTfv avahuon TV looduvapwy Toug, Ta ormoia ei-
val mepioodTepo AnAOUCTEUNEVA.

ra ‘16 eTuapo-re o€ Béon va xapatope T6 [godlvapo KUkAwpa xdnm‘ou d)u\o'u
KUKAWpaTog, mpémel npTa va xapagoue (fy v@ AGBope unoyn) T6 loodlvapo ki-
khwpa Tod T&iou Tolb TpaviioTop, épboov auté ¢pyaleTal ypappikd.

"Av yia T xapaén Tol loodlvapou KukAWwparog Tod TPuvﬁlmc?p. Xpnoiponoif-
gope Tig Téooepeig UBpISIKEG TapapéTpoug, TOTE TO loostvapo autd Aéyeral ofpr-
Sind Ioodovapo.

YBp1dind looduvapo rxuxkAwpa.

T6 UBpi&ikd loodivapo, T6 dnoio B4 pég dnacxoAnoel oTf) ouvéxela, dw'oq:éps-
Tal yevikd kai oTic Tpeig ouvbeapoloyieg (CB), (CE) kai (CC). Mé 16 .f.bvo auTo, x?l
ol UBPIBIKEG NapapeTpol bév Bépouv TO delTEPO bEIKTN ypapparog. ‘0 Seikng av-
To¢ émouvanTteral, Srav eldika avapepbpacTe Oé OUYKEKPIPEVN suvéeclsum\oviu.
‘YrevBupileral, &1 ol 0Bpidikég mapapeTpol Kai oTig Tpeig ouvbeapoloyieg Exouv
o€ guvtopia TAv &Efg Evvoia kai oupBohiopd:
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h,, = h; — ‘AvrioTaon eigddou.

h,, = h, — Adyog petadopdag dvaoTpodng - TACEWS.

h,, = hy — Adyog peragopds 6pBol - peluarog,.

hy, = hy — ‘Aywyipérnra €E650u. (1.4.1)

¥
Qewpolpe Twpa 8T Exope TO KUkAwpa évdg TpavrlioTop 0é kanoia guvdeopo-
hoyia, T6 dnoio, émeidn €xel SUo eloddoug, dmoTehel Eva TeTpamodo. "Eva TéTolo Te-
TpanoAo (kUkAwpa) avdroyo tol oxrparog 1.1, daiverar otd oxApa 1.4a.

h — 2

Ix. 1.4a.
To kukAwpa évog TpaviioTop kdnoiag cuvbeopohoyiag wg TeTpanolo.

Mropolue va Bewpraope 6T 16 kikAwpa abTd anoteleital and S0 éni pépoug
kukAipara, dnhadn 16 kOkAwpa eiocédou kai 16 kikhwpa EE6S0U.

T6 kixAwpa eiogddou npénei vd éxel BAa Td aroixeia mou avagépovrar ativ €§i-
owon (1.1.1), Ta droia, pé kanwg diadopetikd oupBoiapd, eivail, V, h,, h,, kai
V, ‘AvriaTpédope Twpa 16 ouhAoyioud pag kai éminTodpe va kataokeudoope éva
KUkAwpa Mol va mepiéxel TG mapandvw névTe peyéBn, dAAd kai vd ikavomorei Tiv
éfiowan (1.1.1):

Vi = hyly + hy,V, (1.4.2)

Mé Aiyn oxéwn Bpiokope 611 TO kUkAwpa alTd B4 anoteAeitar and pia maydq
oraBepijc Tdoews* h,V, otiv omoia eival ouvbedepévn o€ oeipa i) avriotaon
eigodou h,,.

"H nnyn adi Teivel va &nuioupynoel éva pedpa avriBerng gopdg Tol |, dnAadn
100 pelparog nol nmpokaAel i) V,. Fevikd, oA nepimTwon adTn, Bewpolpe Tig Evep-
YéS TINEG TV peupdTwy xai Tagewv kai f hy, éxel TAv évvoia olvBeTng avrioTa-
TEWC,.

MEé tAv i8ia Aoyikr, 76 kUkAwpa éfédou npémer va nepiéxer EAa 7d oroieia Tijg
¢hiowaewg (1.1.2):

ty = Bty b N, (1.4.3)

dAAd xai va riv ikavomorei.

* "Eneibf dvadepopaaTe otd evalhacoopevo, TOTE, yia va Exope mnyf oTaBepAS TATEWS, TPETE!
we V, va Bewpolpe 1AV évepyd TipR Tng
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Mé avahoyn okéwn, Bpiokope b1 1O x(kAwpa aiTo Ba anoteAeital ano pia mn-
v ataBepol pevpartog hy,l,, oThv oroia eival mapaGAAnAa ouvbedepévn aywyl-
poTnTa €§660u h,,.

Ta kukAwpara eicodou kai €§660U oaivovrai oTd oxiua 1.48.

ly I
— -
—
g hy 4+ ‘ +
, e
Vi e N\, haly | hn :: A
-SSR Lok :
Ix. 1.4p.
‘YBpidika icoduvapa kukhwuara: |a) Eigobdou. (B) ‘Etodou.
i l2
—0
i R r _ i
[
Vv, w¥; N\, l hely :: h, v,
" ] | e
Ix. 1.4y.

NAfpeg UBpIGiIkG Iooblvapo KUKAWHG Shwv TOV OuvbeTHOAOYIWV.

Ta 0o autd kukAwparta pali anorehouv 16 mAfipeg loodlvapo KUkKAwpa T00
oxApatog 1.4a yid dAeg Tig ouvbeTHOAOYIES, 16 roio gaiverar aTo oxfiua 1.4y.

Mé thv napandavw avahuon, eipacTe o€ Béon va oxedIGoOUE TO UBpIdIKO iD0-
S0vapo kOkAwpa kai TV TPIWV oguvdeaporoyiv (CB), (CE) kai {CEY.

Fevikd, Ta ioodUvapa KukAWpaTa avapépovral oT6 évarhaoadpevo (ac), dnha-
&A ) nnyA oTaBepiic Tagewg Kai f TNy oTaBepol pedparog (fj mnyn oTaBepiig év-
Taoewc) eival évalhaoobpeva peyédn. MNa 1o A6y auTo, kai ol UBPISIKES Napape-
Tpol Tl TpaviioTop EXOUV Tig AVTIOTOIXES EVVOIES OTO évarhaooopevo. To 0fpibi-
¥6 igoduvapo kikAwpa eicodou eivar 16 icobuvapo xara Thevenin (araBepiic Ta-
gewg), évir 16 UPpISIKG icoduvapo KUKAwpA ¢édbou elvai 16 iooduvapo Kard
Norton (oraBepiic évraoews). Emopévws, éva nAfpes UBpiSikd* iooduvapo Ku-
KAwpa mepiAapPdver éva xara Thevenin xai &va xara Norton icoduvapa.

Eidika yia tig ouvbeapohoyieg (CE) kai (CB), ol dnoieg xpnoiponololvral Kai me-
pogdTepo dané &1 1 (CC), napaBétope 0T oxfua 1.46 16 avrioToixa UBpIdika i-
goduvapda Toug.

o r———

* I€ aurd 16 Adyo opeileTar xai f ovouadia UBmbIko, Mol gnpaivel CPIKTOR
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Ix. 1.46.
'YBpibdika igoduvapa kukAwpara: (a) Zuvdeopoloyia (CE) kal 16 looéivapéd Tng. (B) Zuvéeopohoyia
(CB) kai 76 loodbvapé Ttng.

1.5 "AvdAuan To0 TpaviioTop g évioxuTii pé Baon 16 UBp1&ikd ioodivapo kiKAW-
pa.

Ta UBpidika igodlvapa kukAwpata pag Sieukohivouy va xapafope 16 UBpPISIKO
icodluvapo évag évioxuTh pé tpaviiotop. ‘H avaiuon mol akohouBel avadépera
kai oTig Tpeg auvdeapoAoyieg, KTOC Gv yiveTal Sieukpivnon yia dpiopévn ouvde-
opoAoyia. ‘Emopévwg, Ta dnoteAéopara eiva YEVIKRg dUOEWS, ApkeT va dvTikara-
ataBel f dvrioToixn UBPIGIKA NapdueTpog, 1y dnoia Siverar oTéH Napéaprnua.

“OAor yevika o évioxuTég eival TeTpanoAa, épooov Exouv &io dkpodExTES €l00-
bou xai 00 é§6dou. Ma va peAethoope T AeiToupyia évog évioxuTi, Ba npéne
npwra va Gnoloyicope €6 Paoikd peyéBn mal oxeTiovral pé alTov:

a) TAv dnohapn pedparog A, .

B) Thv anoAaBn Tacewcg A,

y) TAv dnoAapBn ioxiog A

&) TR olvBeTn dvtioTaon eioddou Z,.

€) TA olvBern dvrigTaon éE6dou Zs-

o) Tig oxéoeig perall TOV dAoEWV.

lMa va Aerroupynoer éva kikAwpa We EVIOXUTAS, AnaiTeital, €kTag and Tig mnyég
nou émpépouv TAV ndAwon, vd Undpxer Kai Wia nnyn évaAAaoodpevng Tagewg Vg
10 ofjua Tig ornoiag npékeital va évioxuBel. ‘'H dvtioTaon Ry dnoteAei TAV
€owTepIkn dvTigTaon Tg nnyng Tou onparog. I16 oxfiua 1.5a ¢aivovral TG oToI-
X€ia alTa xwpig Ti¢ mnyéc noAwoews. ‘H éfodog AauBaverar ora dxkpa Tiig Zi. "
omnoia yevika eivai ouvBern. 'H 6An dvaAuan dvagéperal aTiv nepimTwaon épappo-
YIS pIKpeav - anpdrwy (small - signal) arijv €igodo, dnoTe N Aeitoupyia Bewpeital
ypappixi. Tia va éxel vénua i dvaiuan ol dkoAouBei, NpEnel MpwTa va npoadio-
p1oBei 16 katdAAnAo onueio fipepiag,
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