2011 Advanced Grant 7
PE7-Systems & Communication Engineering ST o

- e——

Smart Gates for the ‘Green’ Transistor

“SMARTGATE”

http://www.smartgate-erc.eu

KUploc Epeuvntng: Ap. A. AnuoUuAdg

EKEDE AHMOKPITOZ/Ivotitouto ErtotApung YAWKwY
Epyaotnplo Entaéioc pe poplakeg SEoEC Kal avaluonc
Emidpavelwv

1


http://www.smartgate-erc.eu/
http://www.smartgate-erc.eu/
http://www.smartgate-erc.eu/

A Di"ﬁou"as

~ Postdoc .

D. Tsoutsou )
E. Xenogiannopoulou
A. Chroneos
S. Kassavetis
P. Tsipas

N. Kelaidis

‘\l“‘;“ \‘\”" I \ |
L W\\l\l\\\w‘\

olias

W ‘m quez-VeIa ] ¢
\\\\\mw

amini
Tl \\\\\\\\m\\?\r\n




SR 16€a:
Avon o€ eva SUokolo MPOPBAnpa L R

By

qaiad

SMARTGATE: H tepaoTtia KatavaAwon Loxuog Kol n cuvenakoAoudn
uTrtepBEpavon epnodilel TNV mMpoodo oTnNV cUYXPOVN VOVONAEKTPOVLKN)
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|6€a: TpavoioTopC UE HLKPN TAoN AELToupylog Kol KatavaAwon Loxvog ‘
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MpwTtoturn otn cUAANYN Kol EKTEAEDN R

* Na pnv €xeL mpotabet
* Na pnv €xeL mpaypatomnolnBet amno aAlov

* Pnti avadopad amo touc kpttec tou SMARTGATE
yLOL TNV MPWTOTUTILA

‘Evac oo Touc KPLTEC YpAdEL :

“The use of negative capacitance is a promising idea...

One or two groups are trying ferroelectrics so this project presents

a complementary approach, which is novel. This research is ambitious
and proposes to investigate materials systems hitherto not considered.”
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O Kuploc epeuvntng (KE) mpemel va €XeL epeuvnTLKN EUTELPLOL
KoL e€elbikevon (expertise) oto BEpa TNE mpotaong

» SMARTGATE: Eotialel og “€€umvec” NAEKTPOVIKEC TIUAEC

> KE: 10 xpovia epmelpia oe SINAEKTPLKA TTUANC
(high-k dielectrics for advanced CMOS)
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Aploteia: E€aptatal amo tn Bepatikn mepLloxn

SMARTGATE

e HyeTKkOC/MPpWTayWVLOTIKOG poAog otn Evpwratkni Epguva
KE: Zuvtoviotng o€ pa oslpd amo onuavtkd epya (flagships)
Ta teAevtaia 10 xpovia. Pntr avadopad anod duo kpttég oto £pyo DUALLOGIC
‘Evac amo touc KpLteg ypadel “The commitment and focus can be inferred
from the PI’s experience in successfully leading EU projects, including
DUALLOGIC which was THE CMOS scaling project for the last 3 years”

* [lpookekAnuevec oulAiec, SLeBvn Beplva oxoAeia, tutorials

e JUVESPLA (SlopyavwThC, HEAOG CUMBOUAEUTIKWV ETULTPOTIWY
KOl EMLTpOTWVY Tpoypappatoc r.X. IEDM/PT SubCom chair)

 |TRS Roadmap
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erc Y€ ToLO TAVEA va uTtoBAAw ?
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H Aoykn A€eL: 2€ maveA Tou va TopLlalel amoAuTa YUE TO OVTLKELUEVO
Kol Tnv Kataption/e€stdikevon tou KE

AnAadn: YAwa = mavel UAIKwv, NAEKTPOVIKA—> Ttave electrical engineering, K.A.Tt

Mua 1tio ToApnpn amoydn: Ze mAveA Tou K IPWING OPewc
doaivetol AlyOTEPO TALPLOOTO

Ta peAn evOC TTAVEA UTTOPEL VAL EKTLLAOOUV TIEPLOCOTEPO £Va ALYOTEPO YVWOTO
O€ AUTOUC BEpa Tou dpEpveL «dpEoko aEpa» oTo Tedio Kal va To Bewprioouv

WC MTPWTOTUTIO
SMARTGATE: €vac dpuokoc utoBaAleL LOa rtov Baoiletol o UALKA O€ TTAVEA
TIOU €XEL va KAVEL e electrical engineers...dalvoUEVIKA ATalpLOOTO

...Opw¢ Ogev elval yati n ouyxpovn VovonAeKTPOVLKN Elval KUpLwWE BEpa VEWV UALKWV
7
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* [loAU kaAn slocaywyn Tou Bpatoc
OL kpLteG va odnyouvtal Bripa-fAua

e JXTtoyol (objectives)
KaBoapol kol ToGOoTIKOTIOLNUEVOL OTOXOL
ue 6V0 N Tpla KpLTApLa emLTUXLAC (success criteria)

* [pwTtotuTmia tng npooeyylong pog (novelty of our approach)
e JUVTOUN TIPOETILOKOTINON ToV oxedlov epyaoiac (workplan)

e AvaAuon tou oxebiou oe dpaoelg (tasks)
Aoun: Technical challenges/solutions/milestones
SMARTGATE: 5 dpaoelg, xywpic maketa epyaciog (workpackages)
kal xwpic mapadotéa (deliverables)



e Alaypappo oxediov epyaoiog

EI‘ C uyypadn /Napouvcioon tnc mpotaonc

SEVENTH FRAMEWORK
PROGRAMME
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SMARTGATE

Task 1: Growth and characterization for gate stack

Task 2: Optimization of selected smart gate
structures

Task 3: Negative capacitance and internal voltage
gain in capacitors

Task 4: Long channel transistors with smart gates
for steep slope switching

Task 5: Exploratory research on new Tl materials
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Fourth year
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* MeAetn Buwopotntog (Risks and feasibility of our approach)

‘Eva eldoc SWOT analysis aAAa amAomotnpevo (novo strengths/weaknesses)

* JYOALO KPLTWV

Mévte ano toug kputeg: “Workplan sufficient”
Evag amnod toug kpLteg : Involved issues “challenging , time consuming
and could be showstopper”
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* JUVOALKOC Ttpourtodoylopocyad etn 1221611 Evpw

MuwoBol yia 1 scientist + 2-3 Postdoc + 2-3 PhD: 477 716 Evpw

E€omALopOC 300 000
AvaAwoLua 195 000
Taidla 48 000

200 000

EUMECO KOOTOC

e JXOALO KPLTWV
Mevte amo touc kpteg: “Adequate”
‘Evac amo touc kKpteg:  “If mentioned topics are addressed

properly resources listed are minimum”
Juunepaopa: Oa pnopovoa va eixa {ntoeL meplocotepa !

 MeTa TNV EVopén TOU £pyou
Mépog Tou e€omALoOU pmopel va aANdgeL pe tnv adela tou PO



Hare KUpla Supmepdopata/IupBoulég ‘_7_

16éa: No oToXeUEL O€ Eva ONUAVTLKO TIPOPANUO WOTE
AV TETUXEL VA EXEL LEYAAN emimtwon (impact)

KUploc Epeuvntng: HyeTkn mopouoia 0ToV XWPOo «LETPAELY
2xedLo epyaciac (workplan): KaAn avaAuvon tou piokou

MaveA: ToApnote vo UTTOPBAAAETE O€, K TPWTNCS OYPEWC,
ALYyOTEPO TALPLAOTO TIAVEA

MpoumoAoylopog: Mn dlotdoete va {NTACETE APKETA XPHHLOT
YLOTL UTTOPEL VOl TO PETAVIWOETE !



