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| (C1) STRUCTURE AND METHOD OF MAKING INTEGRATED FIELD-

EMISSION ELEMENTS HAVING NANODIAMOND COATING-BASED
EMITTERS

Abstract

FIELD: physics: * SUBSTAMCE: invention relates to electronics and can be used in
miaking vacuum microelectronic devices, The ezsence of the-inventicn lies in that the
integrated field-emizsion element has a substrate coated with a dielectric layer, a
cathede structure consisting of ‘ene or more layers of electroconductive material
and lying on the outer surface of =aid substrate, a support structure lving on the top
surface of said cathode structure and having through-holes inside of which
cathodes are formed based on nanodiamond coatings, lving on the outer surface of
the cathode structure, an anode layer made from electroconductive material lyving on
the puter surface of said support structure and having werking holes superimposed
with said holez in the support structure The nancdiamond coating-bazed emitter is
made in a'single process cycle with formation of anode structures without a further
process of =uperimposing the ancdes with the cathode structure. * EFFECT: use of
nanodiamond coatings as emiter material, said coalings being carbon fims
containing nanostructured diamond compenents, which results in higher resistance
to disintegration, current density and low operating voliage in integrated vacuum
nano- and microelectronic devices. * 4'c| B dwg

Other Abstracts

|1z06peTenie OTHOCHTCR K SMSKTPOHHGH TEXHWKE W MOmeT GbiTh WCACNbIOEAHD
Npit WSFOTOENMEHHK NPHODPOE BAKYYMHOH MUKDDSMEKTLOHMKM. TEXHUUECKMM
PE3YNETATOM WSDOPETEHUA RENAETCR WCNONL3CBAHKE B KAYECTEE MATepuana
IMUTTERS HAHOARMAIHLIX NOKPLITHA, TpejcTasnAmLuyee coboit yrmepogHsie
TNEHKH, KOTOPHIE COOEMAT HAHOCTRYKTYDUPCBAHHLIE ANMMAIHLIE KOMNOHEHTH,
4TO NPHBOANT K NOBLIWEHWD ASTPAAALNOHHOI CTOHKDCTH, NNOTHOCTH ToKa W
YMEHELUEHIND PalOUNX HANPTAEHNA B HHTErpansHalx npiGopax BAKYYIMHON HaHO-
1 MUEDOSNERTROHIEN. CVIGHOCTE 30GPETEHHA! UHTErPaNLHEI! 3BTO3MICCHOHHDIN
INEMEHT BKMNOYAET ROGNOMKY, NOKDBITYH AUANEKTHHYECKMM CROEM, KaToAHYIO
CTPYKTYRY, COCTORLYIC W3 OGHOMD WNH HECKONLEMX CNOEE 3NEKTRONPOEOASLErD
MATEQHENE | PECNONUMEHHYH HE BHEWHEN NUBERXHOCTH YNIOMAHYTON NOANOMEKM,
OMODHVID CTOVETVOV. DACNONOMEHHVID HA BEDXHEW NOBEDXHOCTH VIOMAHVTONH
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| Claims

Claims machine translated from Russian

1. The Integral field emission element, which centains the baze layer, the cathodic
structure, which consists of one etther several lavers of the electricaily conducting
material and lecated on the outer side mentioned dislectric base layer, the support
structure,; which consists of one dielectric laver-or several dielectric or electrically
conducting layers, -located on the external surface of the mentioned cathodic
structure and containing open-end holes for shaping of emissive cathodes on the
basig of the nano-diamond coatings, located in the mentioned openings of support
structure on the external surface of cathodic structure, the anodic layer of the
electrically cenducting material, situated on the external surface of the menticned
support siructure and which contains the technolegical epenings, combined with
the mentioned openings in the support structure, that is characterized by the fact
that the creation of emitter on the baziz of nano-diamond coating is conducted in the
comman technological cycle with the forming of the structure of the ancdes without
the addtional-operation of the combination of the anodes with the cathodic structure
with zhaping of the operating regions of the elementz in the form of grooves;
depositicn of nano-diamend coating to the surface of structures and on the bettom
of grooves, putting and the plasma-chemical etching of photoresist with closing of
the bottom of grooves, the plasma-chemical etching of nano-diamond coating from
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of grooves, puﬁ-fng and the ﬁlasma—éhemié—ﬂ'l eichirfg of phctor&slst with closmg'n'f':-
the bottom of grooves, the plasma-chemical étching &f nano-diamond ceating from
the surface, not closed with photoresist, the fiquid chemical etching of photorssist
on the bottom of grooves!

Original Claims

1. VIHTerparbHeii  AETO3IMUCCHOHHBIR  3MEMEHT, COGEpMEWNR  NogNoMEy,
KATOGHYH CTOYKTYPY, COCTOSWYH WS® DGHOFD WNW  HECKONbEMX ChOEE
3NEKTRONDOECOAWETD MATEPUANA ¥ DACHONOGHEHHOW HA BHEWHER CTOpoHe
YNOMABHYTON DUANEKTRHYSCKDH NMOGNDWKM, ONORHYID CTEVETYRY, COCTOSWYH M3
COHOTO QWINEKTDHYECKOTO CNOR  MOW  HECKONBRIX ORINEKTREAYBCKMX  WIH
SNEKTRONPCEOAWMY CNOEE, PACNOROXEHHYID HA BHEWHEH NOBEpPXHOCTH
YNOMAHYTOH KATOAHCH CTPYKTYPHN W COGEpMAUuVH CKBOSHEIE, OTBEPCTHR ans
HOpPMUPOEEHIT IMHCCHOHHLIX EITOG0E HE OCHOBE HAHOANMAa3IHLIX NOKPRITHH,
DACMONTHEHHLIN B YNOMAHYTHX OTEEPCTHAX ONOPHON CTPYRTYEBL HA BHEWHEN
NOBEPXHOCTH KATOGHOW CTPRYKTYPB!, AHOOHEIA cnod W8 BNeHTponpoBOgRLErs
MATEQMANE, PACNONDMEHHEIA HE BHRWHER NOBEPXHOCTH YNOMSHYTOH ONOPHOH
CTOYKTYPBEl W COgEp#auni TEXHONOIMYECKHE OTBEDCTHA, COBMEWEHHBIE ©
YNOMAHYTBIMI OTEEPCTHAMI B ONOPHOI CTPYETYRE, OTNHYBKWWICA TeM, YyTo
co30aHNe SMUTTEPE HE OCHOBE HAHDANMAESHOTD NOKPLITHE NPCBOZHTCA B eaHHOM
TEXHONOTHYECKOM UWKNE ¢ dOpMWPCEaHMEM  CTPYKTYDh  avogos.  fes
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Title :

CMNOCOB M3rQTOBNEHNA MEMEPAHHOT O GUNETPA $$§ I:Fl 0) E& Blé’. 0) J:a

Abstract :

S
> \ |
L‘13OSDETGHHE OTHOCHMTCA K MHUKPOCTRYETYPHBHT TEXHOAOMMAM M MOXEeT MCOOoAL30E3TELA B HAHOTEXHONOTMK, MeduLiMHE, ~ -~

KMHMMK, MONEKYNAPHOK SHONOrMKM, oNTHKe. MeMBpaHHLEIA SUNeTH NoAYYaKT MyTeM oBnyd4eHMs NoNMMepHOR NNeHKW B Cpeae

BOA0POA3 CUHXPOTPOHHLIM MANYUEHWMEM B OManasoHe AniH BonH 5+100 HM, CTRYKTYPMPOBAHHEIM € MOMOLLIEHD CHUCTEME PCTCI:# Eq: 0) D :/755
peleTodHON MHTepdepeHUMOHHOR nMTorpadun, TeXHWUYECKMIA PEIVYNILTAT COCTOMT B nonydeHm MeMBpaHHoro dunsTpa ¢ Sl A A
nopyvCToCTER 40 0.6, ¢ yNopAgoYeHHLIM PAcNoNoMeHyeM Nop oavHaKoBoro pazrepa (o1 1 HM W Gonblue), Kpyrablx Wiu —_—
SNAMNTUUECKIY B MOMNEPeUHOM M KOHMYECKMX B NPOS0NBHOM CeUeHMK. JoNonHUTensHEIMK TeXHWYECKMMIM De3yIeTaATaMm 7 l/— l: 0)15[] E m a
ABNAHITCA BOIMOMHOCTM MOAYUEHWA, MPUMEHAR Npeanarasmeli cnocob B KOMOMHALMW € SNEMEHTaMM TEXHONOTMA o

MUKDOSNEKTPOHMKK MaW NATA, MeMbBpadHoro dUALTEA M3 MASHKKW TONWWMHOA MeHee 100 HM M2 WAM NONKMMEPHOra, KMaKn
HEOPraHWYECkoro MaTepMana, B TOM YW W3 MeTanna, aprMypoBaHHoro Wnk KpetMHUesoR, MK MeTannuyeckoq
MMEDONOPUCTOR CTPYRTYPOR. JoNOnHWTENEHEIR TEXHWYECKWA PeIyneTaT MOMET TAKME COCTOATE B fopHMMpoBaHMK
npeanaragmsiM cnocoboM HIHOMOPMCTOM YNOPAOOHEHHOW CTRYKTYDE MOBEPXHOLTH MMINEAHTaHTa, MMetower Donewoe
IHFUEHWME ANA &ro VEMelWHoW MHTErpaUny B COSOWHWMTENEHYHD MAM KOCTHYHD THaHE.

Claim(s) :

DOPMYIA, 15“ . CDOTO PE3SNCTA

1170 Cnocof WaroToBneHKs MeMbpadHora duneTpa.

o~
(FARLU AR T
1.Cnocol MaroToRneHns MeMbpaHHoro dmneTpa € 0OMHaKoBLIMW pazMepamMu v hopHor Nop, BENYaKWmi obnyyeHme MK

MOAMMEPHOR MAEHKK MNYHEHWEN, BEIZbIBIHO LM NOKANEHYID XMMMYECKYD OSCTPYHLWMKD MaTepMana NonMMepHoR NNeHKM, M
TpasneHwe (yoaneHue) NpodyKToE DecTpyKUWK MaTeplana odnyJyeHHEX YHACTKOE NOMMMEpHON MAeHKK, Jen l T—' 15']
—

1 175 oBecneyreasTes HOPMMPOBaHKE NOP B NONMMEPHOW NNEHKE,

ATNHYIHOWMIACA Ten,

4T ofny4eHKe NoAMMEpHOM NNEHKK NPOMIBOAAT CMHXPOTPOHHBIM MINYUEHWEN, CTRYKTYDHO YNOPAAOYEHHLM € MOMOLLLH
CHCTEMbl MHOTONYYEBOM pelleToYHOW MHTepdepeHUMOHHON nMTorpaduK, B Kanepe, 3anonHeHHoW razoobpazHem
BOAOPOAOH, BCTYMAHILMM HA

1180 oGnyYasrelx YUaCTKAX NOAMMEPHOR NMneHk B DOTOXMMMUSCKYID DEaKLMID C MAaTSRWanoM NonuMepHo NISeHKM ©
0BpazoBaHKer NeTyUMY NPOaYKTOR, YASNAEMEIX BO BREMA
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