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Evepyeiako xaoua
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HAeKTPIKEG 1010TNTEG — EVEpPyEIOK
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Evépyela Fermi

1
Karavoun f (U ) ~ TU_E,
Fermi-Dirac KT
e +1 y

KT =0.026eV
(T =300°K)

E. : ora yéraAAa n uwnAdrepn ocuumrAnpwuévn karaoraon oroug 0 °K J

MéTaAAa
s T—>

(eV)

f) )

f)

YAika I, Tunua Emoriung kai TexvoAoyiag YAikwyv, Aidbaokwv: Anuntpng MNMamaloyAou



HAEKTPIKEG 1010TNTEG

Evépyela Fermi
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TUTTIKEG TINEG eVvEpPYEIOG Fermi

HAEKTPIKEG 1010TNTEG

EvépyeLa Oeppokpaoia

Itoweio Fermi Fermi Taxvtnta Fermi
E; (eV) T, (10° K) Or (nm/Js)
7.00 8.16 1.57
5.49 6.38 1.39
11.7 13.6 2.03
10.4 12.1 1.92
8.63 1.74

Mnyn: Wikipedia
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Hulaywyoi (evepyelako xaoua < 2eV)

P

Evdoyeveig (Intrinsic) MovokptaTahhog Muprriou

KaBapd uAika (IVA opada)
Si: 1.11eV Ge: 0.67 eV

Eviwoeic 111-V (A, VA)

GaAs: 1.42eV GaP: 2.25eV
InNSb: 0.17 eV Silicon Waffer

Evwoeig I1-VI (IIA, VIA)
CdS: 2.40eV ZnTe: 2.26 eV

MvAun EPROM

Clean room
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HAekTpIKEéG 1010TNTEG — ESWyeveic Hulaywyoi
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HAEKTPIKN aywyiuoTnTa

nAekTooOvIa OTTEC Evdoyeveig

a:n\e{yﬁp\e\_yh Hp <He, N=D

O = n‘e‘ (/ue +/uh)

M, < U, ESwyeveig
Totrou n (P, As, Sb) (VA) Totrou p (B, Ga, Al) (llIA)
n=p nN<P
o =nlelu, o= ple|u,
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HAeKTPIKEG 1010TNTEG - HAEKTPIK
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Etrapn p-n

carrier concentration

[log scale]
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—— "Diffusion force" on electrons

E-field force on holes

T

2XNMOTIKA ATTEIKOVION HIOG ETTAPAS P-N

I
I
I
> E-field force on electrons
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HAekTpIKR Aiodog

HAeKTPIKO OTOIXEIO TTOU ETTITPETTEI TNV OIEAEUCN
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°—|P|n|—o
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O O
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| (mA)

30 r , ,
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1

Breakdown Reverse Forward

1

20

1
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TUTTIKA KOUTTUAN TAONG-PEUMATOG YIA MIa NAEKTPIKE diodo
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MIKPONAEKTPOVIKI)

H emioTAMN KAl TEXVOAOYiO KATAOKEUNG OAOKANPWHEVWYV
KUKAWMATWYV

EvatrdBeon A@aipegon
(Deposition) (Removal)
Clean room
ABoypagia

(Lithography)

TPOTTOTTOINO N NAEKTPIKWYV
1I010TATWY

(Modification of electrical OAokAnpuwpievo kokAwpa
] (weudoxpwuarikn ameikovian)
properties )
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EvatréBeon
(Deposition)

(PVD) (CVD)

physical vapour chemical vapour
deposition deposition

PVD

(ceramic powder introduced into the
plasma flame, which vaporizes it and
then condenses it to form the
ceramic coating.)

CVvD

(DC plasma (violet), A heating
element (red) provides the
necessary substrate
temperature.)

(MBE) ~;‘Wf (ECD)

molecular beam ol electrochemical
epitaxy I ] deposition
] L
WAy ADL
A Atomic layer
it deposition
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TpoTtroTroinon NAEKTPIKWY I0I0TATWYV
(Modification of electrical properties)

ey ) substrate

EpguTteuon DG
1I0VTWV

(ion implantation)

separation magnet

= U decell ™ —

U accell

ZXNMATIKA atreikévion didragng eueuTEUONG-
EVATTO0EONG IOVTWYV HE SlaXwploTh padag

T lon source
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A@aipeon

(Removal)
etching
wet dry
Xpnon vypwv ) ,
SlaAutwv Xpnon mAGouarog

AV SpmMagn WD }———————— S5pm

SOORV 30 5000x 218 mhp cused

ZXNHATIKA A1TEIKOVION agaipeong pe wet etching Eikéva SEM aré ion etching (Si pillar )
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AiBoypapia
(Lithography)

a. Prepare wafer .
oxide c. Align photomask d. Expose to UV light

s s

b. Apply photoresist PR '
m—

Gidla BEl 1
oxide oxide

substrate
substrate substrate

e. Develop and ,
remove photoresist
exposedto UV light

PR] [
codde | g. Remove remaining T XNMOTIKA
substrate photoresist AaTrEIKOVION
oxide | [ QWTOAIBOYPOPIKAS
f. Etch exposed oxide S1081KACiag yio

® St KOTOOKEUN

& F OoAoKAnpwpHévou
KUKAWMOTOG

substrate
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© User: Cmglee/ Wikimedia
Commons, CC-BY-SA-3.0
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lovTIKA KEPAMIKA

HAEKTPIKA aywyipoTnTa

HAekTpoviakn lovTIKN

Gtot — el +O_ionic J

2UVT.
\/ oidaxuonc

_skp-
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TUTTIKEG NAEKTPIKEG 1010TNTEG J

E101KN) NAEKTPIKN
ayWwyIihoTnTa O

Ei1dIKq avTioTaon p

WiXe)

1/(m- )
AvOpaKag (GHopPog) (5~8)-10* (1.25~2) -10°
"pa@iTng (2.5~5)-10° (2 ~ 3) -10°
Aiapavri ~10%2 ~10-13
Koivo lMuaAi (0.1 ~ 1000) -10%2 (0.001 ~ 10) -10-12
EBovitng >1013 ~10-14
Teflon >1016 <10-16
PET ~10% ~10-14

Nnyn: Wikipedia
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NMoAupepn ‘

TUTTIKA Ta TTOAUMEPN €XOUV XOMNAR NAEKTPIKI aywyigoTnTa

Otefion ~ 10_17 (Q ) m)_l

MAaoTikn eTévduon

AinAekTPIKO
(PTFE)

METAAAIKA
TIPOCTATEUTIKN)

MOVWTIKEG TOUVIES EMEVOUON  peTaAAIKOG
TTUpRVag

ZXNHUOATIKNA OIELKOVLOTN TOUAG
NAEKTPKOU KaAwSiov
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Aywyipa TroAupepn ! J o ~1.5-107(Q- m)_lJ

ArQrimA nOAYMEPH

) i i I i i i
ApayipoTTa | w0l 2ol 20 | 100 | w0 | a0 |
2 m) 107 10 10° 10 1 10° 10°

The Nobel Prize in Chemistry 2000
was awarded jointly to :
Alan J. Heeger, Alan G. MacDiarmid and Hideki Shirakawa
"for the discovery and development of conductive polymers".

lNepiooorepes MNAnpogopicg: (http://www.nobelprize.org )
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Aywyipga TToAupepn: EQapuoyEg

HA&eKTPIKEG 1010TNTEG

Flexible display (e-paper)

TR

Flexible organic solar cell

Flexible organic LED (OLED)
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NMwg AsiIToupyouy;

oulcuyuévol ditTAoi deouoi (conjugated double bonds)

H H

STOUC OUCEUYUEVOUC SEOUOUC, Of OEOUOT UETAE TwV /C N, i X
C

aTouwV ToU avBpaka gival evaAAdé arrAoi kai dItTAoi.

KaBe dITTAOC deouOC TTEPIEXEI Eva I0XUPA
«EVTOTTIOUEVO» O TPOXIAKO TTOU oxnuarilel Eva
IOXUPO OO0 KABWC Kal Eva aoBevéaTepa
«EVTOTTIOUEVOY TT TOOXIAKO.

6 p-orbitéls delocalized

YBPLELOUOG TPOXLAKWY GTOUG
Saktulioug tou BevioAiov

[Tpooyigelc

Popeic popriou (NAEKTPOVIA N OTTEC) TTPETTEI va TTpoaTEOOUV O0TO UAIKG . H
ummrapén Toug EMMITPETTEI TNV UETAPOPA QPOPTIOU OTNV UOPIAKH aAucida
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| ) ) ‘ 670 pm % %
O TPOXIOKA o2l @l o®r
Aopn Mpaditn

o +1r
H H H - TpOXIOKdA J
C C

616

MoAvaKkeTUAEVLO

o +1T
TPOXIOKA J\ ANV
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TéAoc Evotntoc

ENIXEIPHSIAKO NMPOTPAMMA
EKTIAIAEYZH KAI AIA BIOY MAGHEH 5 EXNA
o ey = T

YTIOYPIEID MAIAEIAT & BPHEKEYMATAN, MIOAITIEMOY & AGAHTIMOY
EvpwnaikqEBvwon EIAIKH YMHPEZIA AIAXEIPIZHE
Eupwaiké Kovwviké Tapgio

Me t ouyxpnuarodétnon e EAAGSac kat tn¢ Evpwmaikric Evwong





