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TeXVLKEG METPNONG Opyxvoloyix

» MeTpnoeig dc + LCR meters

I, V, temp, 'EvTtxon ¢owTtoc LV, T, Eviaon dwToc

« DLTS, Admittance _
« Multimeters,

Spectroscopy

» MeTpnoewc ac |, V
+~ METPNOELC ac

Y + KpuoOTXTEC

« Probe stations, probes
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Electrical characterisation

» Evoig MEYRAOC X pLOOC TEXVLKWYV OTTOV

o — epoxpHOCoule (ac/dc) Taxon N pEVUX OE MLX DLXTHEN
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» Ferroelectric Memory (FeM)

» Phase Change Memory (PCM)

» Spin Transfer Torque Memory
(STT-M)

» Resistive Memory (ReM)

» Nanocrystal Memory (NC-M)
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Gate (Au)

’40}“

ANAIITYZEH

» n-Si wafer 1-5 ohm.cm

» Ogpuukn o&eidmon tov SI =2 SI02 ndyovg 3.7nm (tunneling oxide)

» Evamdbeon 5nm Au (Ag) layer via sputtering

» Laser annealing ue KrF laser yio onuovpyio NC

» Evoamo0eon pe sputtering 40nm of high-k dielectric (control oxide Y203)

Anovpyia nAektpodiov (sputtering) ITving (top contact) ko Unocrp(buatog.
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Capacitance (nF)

Capacitance (pF)
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» Ferroelectric Memory (FeM)

» Phase Change Memory (PCM)

» Spin Transfer Torque Memory
(STT-M)

» Resistive Memory (ReM)

» Nanocrystal Memory (NC-M)

INZTITOYTO
E.K. EvayyéAou EMZITHMHE YAIKQN
KAI YIIOAOTIEMQOQN

18



“N|No~
& KALES a,

/

%1
d?
§£¥

b 24 Non-volatile memories functioning as memristors
X b‘,\,n B

1970

in next generation bio-inspired neuromorphic processors

Resistive RAMs (ReRAM)
Oxide RAM (OXRAM)

Oxygen vacancies

Electronic effect
RESET
Top Electrode . Comphance
Metal Oxide

Electrochemical effect  HfO, o | compliance nssnms
lonic conduction LRs \

Thermal effect
Conductive Bridge RAM (CBRAM)

Phase change RAM (PCRAM)

CBRAM active electrode
resistor i (anode)
R solid
electrolyte

Ve —| inert electrode L
(cathode)

zo.
E
Py
e
Eo.
3
(&

0.5 1.0
Voltage [V]
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Ferroelectric Tunnel Junction (FTJ) -a non-volatile memory

V. Garcia, M. Bibes

Z. When, D. Wu, Adv. Mater (2019) Nature Commun. 5, Article No 4289 (2014)
https://doi.org/10.1002/adma.20 Ferroelectric tunnel junctions
1904123 for information storage and

. . . processing

(a) Low resistance State: ON (b)  High resistance State: OFF

o
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Write Polarization Read
AP

VT P e
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Resistance ()

D
A 4
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https://doi.org/10.1002/adma.201904123
https://www.nature.com/ncomms
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p-Ge

5 Depletion induced depolarization field in Hf1 —xZrxO2 metal-
>  ferroelectric-semiconductor capacitors on germanium

(a)

Ge

* [1 00] 5nm

(b)

Appl. Phys. Lett. 116, 182904 (2020);
https://doi.org/10.1063/5.0007111
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- Katnyopieg Opyovikwyv OTITONAEKTPOVIKWY
WS ALTREEWV

'2,

Opyavikéc Aiodol Ekmroutnc @wrog, Organic Light Emitting Diodes, OLEDs

Opyavika PwroLoAraikd, Organic Photovoltaics, OPVs

Opyavika Tpavdiorop Ekmmouri¢ Pwrog, Organic Photo Transistors

MeTaAAIKr} KGBodO (W)
— OLED
Opyavikd upévia
V] Opyavikdg nUIaywyog
FUGAIVO 1 TTAGOTIKG + + + + + Source \ Drain
uTTéOTPWHA
Pp hv \ +++++++++++ /
Alo@avég NAEKTPOdI0 —— — Insulator Vp
MeTaAAIKA KGBOBOS (7)) avodou Gate
N
Opyavikd upévia
| Ve

MudAivo i TTAaoTIKG™ A
I50TPWHA PAAAA

Organic Photo FET
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~wa" TwWV OLEDS
H G1T6600'I‘] TWV 1TO)\U|]£pIK(.i)V OLEDs G1T)\I"]g Anode HTL EML ETL Cathode

SlaoTpwpdTWOoNG TrEPIopifeTal ATTd TO XAMNAS puBud
EYXUONG/HETAPOPAG POPTiOU.

2¢& 81600uUGg TTOAAATTARG SIAOTPWHATWONG TA EVOIAMECO
OTPpWHATH CUMBAAAOUV OTNV ATTOBOTIKOTEPN £yXUON Kal
META@OPA PopPTiou, AOyw TnG MEIWONG TOU PpayHoU
OuVaMIKOU OTIG SIETTIPAVEIES KAI TNG UYNASTEPNG
EUKIVNOIOG TOU POPTIOU KOl CUVETTWG TNV aUgnon TngG
amrédoong tng OLED.

2TpaTnyIKA yia Tn BeATiWoN TNG EYXUONG/UETAPOPAS NAEKTPOVIWV KAl TTPOCTACIO ATTO
TNV ocidwon: Evamrddeon evog AeTrTou upeviou oge1diou HETAAAOU 1) HoplakoU
0&€10i0U WG UHEVIO EYXUONG/HETAPOPAG NAEKTPOVIWV METAEU TOU EVEPYOU UAIKOU KaIl TOU
METAAAIKOU nAekTpodiou (kataokeurn uBpidikwyv LEDs, Hy-OLEDS).
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/'@ FUNCTIONALIZED ZINC PORPHYRINS WITH VARIOUS PERIPHERAL
%.%.%  GROUPS FOR INTERFACIAL ELECTRON INJECTION BARRIER

CONTROL IN ORGANIC LIGHT EMITTING DIODES

A Verykios, M Vasilopoulou, M Papadakis, T Coutsolelos, G Papalamprakopoulos, E K. Evangelou
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