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TpavliloTop: SOMLKO OTOLXEIO TOL YNPLAKOD

KOOHOUL
/ Neuntovoia- OpBodo&ia-MoAlTioudc-Emotriueg

Eld1kOTEPQ, O YNPLAKOG KOOHOG, 6&V €ival TiMOTE GAAO MO TO GUOVOAO TWV
EPYOAAEIWY TOL HMOAC TMAPEXOVTAL YA VO TPAYHATOTMOLAOOLHE TNV
NAEKTPOVIKN TEXVOAOyia HE Yn@Lako TPOomo. AmoTeAeital anmd éva oOvoAo
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TETOLWVY EPYAAEIWY, TOL Eival YvwoTd wG: AOYLKEG TIOAEG, AOYLIKA
KUKAWHOATA KOl OLOTAHOTA. Baolké SoHIKO OoTOLXEiO AUTWY MEXPL OAMEPQ
eival n Mo ONMUAVTIKA NAEKTPOVIKA S1ATAENn NHIOYWYWV TIOL Eival YVWOTAH
w¢G «Tpaviiotop» (transistor, amdé TA APXIKA AKPWVOHLA TNG @PATNG
transfer resistor).

KdBe tpavliotop, dpa wG €vag moAD ypriyopog dlakomTng, mov unopel va dilvel 0o
duVATEC KATAOTACELC TTOL AVTIOTOLXOUY OoTa AoYLKA bit, 1 kKot 0: AvolkTocdlakdéntng
= 0, KAelotég dakéntng = 1. Apa pia ocuvdeopoloyia TETOLWY dlakomTwy Pnopel
va 0waoel MOAAODG TETOLOLG OLVOLAOHOUC Twy 0 Kat 1 KaBWC Kol MPAEELS HETAED
TOUG ONULOLPYWVTAC £TOL TA AOYLKA KUKAWUOTAL.

Ta tpavliotop xwpilovtal o 600 PeEYAAEC KaTnyopleg, Tta OUMOALKA TpavlioTop
ena@ric (Bipolar Junction Transistor - BJT),kat ta tpavliotop ekmounic nediov (Field
Effect Transistor - FET), ta omola pe TNV oeltpd Toug YwplCovtal oe AAAEG
vrnokatnyopieg, e onuavTikéTEPN avTtwy Ta FET MeTtdAAov-Ogeldiov-Hutaywyoo
(Metal-Oxide-Semiconductor FET - MOSFET). Ta teAevtala €lval ta Baolkd doukd
otolxela Twv oLYXPOVWY MIKPOEMEEEPYAOTWY KABWE KOl TWV KUKAWUATWY PVAUNG
TWVY TIPOCWTILKWY LTTIOAOYLOTWV.

Ta OUMOALKA TpavlloTop XPNOLHOTOLo0VTAL KUPIWE OE AVOAOYLKE KUKAWMPOTO KAl OF
egednTnuéva Aoylkd. AmoteAolOvTal amd nulaywyolC n-tldmov Kol p-Tomov,
EVWHEVOLC HETAED TOLG o€ dour €lte npn el{te pnp Kal og K&Be NUIAYWYOS cuvdéeTal
€V METAAALKO NAeKTPOBLO, dnulovpywvTag oe KABe O6ldTtaEn TpavlioTop TPELS
dlakpltéC mepLoxEC mou ovopdlovtol Exkmoumdg, Bdon kat ZLAAEKTNG. HAeKTPLKO
pebua umnopel va péel dlapéoov TNG dHLETAENG ALTAG LG CULYKEKPLUMEVEG OUVOARKEG
méAwonNG KoL 0 €AgyXoGC TNG pPONAG TOL PEOPOTOC QUTOD MOC EMTPEMEL va
XpnotpomnoloVue to dunmoAlkd tpavliotop €(te WG evioxuvth elte wW¢ dlakdémTn o€
QVOAOYLKA 1 KOl YNOLOKA KUKAWUATA.

To mpwTto dunmoAkd tpavliotop kKataokevdotnke ota Bell Telephone Laboratories
Twv HMA, to 1948 kat oL spevpétec tou, John Bardeen, Walter Brattain,William
Shockley, nmApav to BpaBeio NéumeA duoikric to 1956 yla to eniteLYPA TOUVG AUV TO.

Ta MOSFET amnoteAolvtal amnd Oladoxlkd oTtpwpoata PETAAAoL, o&eldlov Kal
NUIaywyoD, amd ekel 6& avtAolOv Kol TNV ovopooia TOug OMWC avaeépOnKe
nopandvw. Anulovpyolvtol g€ €va Baolkd KOPUATL nULaywyoL, ouvbwg p-toiTmov,
MOV OVOMAZeTOl ULMOOTPWHO KOl HE XPrion MLAG  E€EELWBIKELMEVNG  TEYVLKAC
dnulovpyolvTaLl d00 KOBOPLOUEVEC TIEPLOXEC N-TOTIOL OE OLYKEKPLUEVN amdoTaon
METAED TOLC, VW emMdvw amd To dLdkeVOo Tov oxnuatiCouv evanoTiBeTal Eva AEnTO
OTPWHO 0EELB{OL KOL OTNY CLVEXELD, EMAVW OTLC MEPLOYXEC N-TOTOL Kol 0Tto oEe(bLo



TOMOOETOUVTAL METAAALKA NAEKTPOSLA HNULOLPYWVTOC TPELG ELOLAKPLTEG TEPLOXEG
nov ovopdovtat Mnyr, MOAN kot Anaywydc A Yrodoxr.

Ta 1o ouvnBLopéva cuoTaTIKA €lval yla PHEV TOV nULaywyd to mupitio (Si), yia to
0&e(bLo to dl0&eldLo Tou TupLTiov (SiOz) Kal Yl To JETAAAO €{te TO AAovpivio (Al)
elte pa popPr eKQULALOUEVOL TLPLTioL oL ovopdleTal moAvtupitio (polysilicon). O
XWPOG METAED TNG MNnNyNg Kat touv Amaywyol K&Tw amd to o&ei(dblo ovoudletal
KaVAAL, KoL TO MAKOG Tou €lval XapaKTNPLoTIKO HEYyeEBOC TmoOuL METPATAL OF
vavoueTpa (nm).

HAekTplKO pedpa propel va péel dlapéoov TNG KAVAALOD ULTMO OLYKEKPLUEVEG
ouVOAKEC MOAWONG KoL O €AEYXOC TNG POAC TOu PEeOPOTOC avuTtol Yyivetal
EAEYYOVTAC TNV TAON TOL £PAPUOleTaL OTO NAEKTPOOLO TNG MOANG. AvTh N WBLéTNTA
Tou TPavl{oTOop MG EMLTPEMEL va XpnoLuomoloOe To MOSFET elte wg evioyxvuTn o€
AVOAOYLKA €{te WG dlakdTTN oTA YnPlakd KLUKAWPOTA. Mpénel va tovioTel 6w 6TL
To MOSFET elval pa dltdtagn tng omolag ol WdTNTEG oLVOEOVTOL AUECA ME TLG
VEWMETPLKEC BLAOTACELC TNG KoL KLUPIWG ME TO MAKOG TOL KavaALlol (oOuPBoAo L).
E{vat akplBw¢ To péyeBOC avToD TOL KAVOALOD TOL XaPaKTNEIZEL TIC HLAPOPETLKEG
YEVLEC TEXVOAOYI(OC TWV KUKAWHPATWY Tov amoteAobvtal and MOSFET. To pedpa mov
pEeloto MOSFET elvatl povomoAlkd, dnAadr ogelAeTal e{te o€ porj onwv eite og pon
NAEKTpoviwy, Kat avtiotolya vmdpyovv Ta PMOS kat ta NMOS Ttpavliotop. H
o0yxpovn NAEKTPOVIKH TeXVoAoyla xpnolUomolel KUKAWUATA TIOL amoTeAoDVTAL Ao
«Cebyn» NMOS-PMOQOS, mov 6pouv CUUMANPWHATIKA TO €va WG TPOC TO AAAO Kal
ovoudlovtat CMOS (Complementary MOS). H teyxvoAoyia CMOS eival ouepa n
BAaon OAWY TWV KUKAWMATWY TNC YNOLOKAG AOYLKAC.

H Baowkrl dopnf €véc AumoAkoO Tpavliotop Emaenc (BJT)kat evdéc Tpavliotop
Eni{6paonc nedlov MOSFET napovoidlovtatl oto oxfjua 2. EmmAéov, oto (dlo oxApa
@ai{vovTal oL MPAYHATIKEG BLAOTACELG ALTWY, YA TNV MOPWYXNHEVN TEXVOAOY(d TWY
180 nm, amnd dlatdEelg mov «pwToypapidnkavs» 102003.

O TteAevtaioc Pentium 4 elval KOTOOKELACPEVOC OTNV TEXVOAoylaTtwv 45 nm,
dnAadn TO XaPAKTNPLOTIKO péyeBOC Tov MOSFET €xel pewwBel oto Y4 péoa oe 8
nepinmov ypévia! EmmnAéov, eKTOC Twv TPavl{oTop, LTIEPXOLY KOl Ol NAEKTPOVLKEC
b{odol, oL omoilec elval amAéc ema@éc n-tOMOUL/P-TOTOL NULAYWYWY Poll pe Ta
METAAALKA NAEKTPOBLA, oL omoleC ypnolponololvTaL o HLAQOPEC EQAPUOYEC (TI.X. O€
KUKAWMOTO avépBwong) Kabwe Kol T OMTONAEKTPOVIKE otolxela. Ta TteEAsvTaia
elval SLaTAEELC NUIOYWY WV TIOL UITOPODY v AAANAETILOPACOLY UE TO PWC KOL VA UAG
dwoovv elte moOPmoUC QWTOC (m.X. laser nUIAYWYWY, QWTOEKMEUNovoEC dlodol -
LED) e{te aviyvevtéc @wToC (mX. @wTtodlodol). Emiong, uepkd amd avtd T



oTolyela HIMOPOLY VO HETOATPEWYOLY TO PWC OE NAEKTPLKSO pelua, pla WdldtnTa mov
XPNOLLOTOLOVE OTNY KATAOKELH TWY PWTORBOATAIKWY ZTolxelwv. O KAAOOC TNC
HAEKTPOVIKAG TIOU OQOYOAe(Tal ME TNV aAAnAemidpacn Tov QWTOC HPE TOULG
OVONAZeTal «OMTONAEKTPOVLIK».

MapatApnon: To Mapév AapOpo ONHOCLEDETAL O OLVEPYAOTia HE TO TEPLOSLKO
Physics News (www.physicsnews.gr) - kat t™hv ‘Evwon EAMAVwv ®Puoikwv,
amnoTeAEl 6 THAMA TOL AQPLEPWHATOC “NavonAeKTPoviKi: ‘Eva vTtépoxo mapov Kal
éva aKOMa MO eKTMANKTLKO péEAAOV” oL ouLVEéTade o avamnmA. kaOnyntng tov AMNO,
Nikog Kovogdog.



