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Mwnkpo 1 HAHO) ENEKTPOMEXaHNYKNI CUCTEMMN
(MEMG=HENC) miceHSopN

» BaXHWjuU Hay4YHO-UCTPaXXMBAYKN MPOjEKTU

»> CTBapare ycrioBa 3a Hay4YHO-UCTpaXXmBayvku pag
(onpemarse 1 pasBoj naboparopuje)

» Hay4Ho HacTaBHe genaTHoCTU

» MEMC N HEMC - Benuka tema, Benukn 6usHuc, a ctBapun CBe Mam€e
N MaH€e

»  CunuunjymMckm nnesooTrnopHU CEH30PU NMPUTUCKa

» HEMC - Hayka manux u jows Mamwbux CTBapu: MUSIMMETPU, MUKPOHM,
HaHoMeTpu

CAHY Maj 2013



Winitoo U rlzlirlo erlgieroom 2, Gyl chleravyl (=0 - Fl2C) W eerso o)l

BaXXHMju Hay4YHO UCTPaXXMUBavYKMN NPOjeKTH

v' Cunuuujymcke conapHe henwje 1964
v' Bucoko opekBEHTHM CUIMLINJYMCKI NITaHapHM

TpaH3ucTopU 1967
v' [NonynpoBogHMYKN MUKPOGOH 1968
v [pBa cunuumjymcka nHTerpucaHa kona 1969
v MOS TpaH3uncTop ca epekTom norba 1970
v' Si p-i-n poTogeTekTop 1975
v [MonynpoBOoOHWYKM Nnacep ca jeaHnm

xeTepocrojem 1977
v' Tpeun MEMC Si ceH3opu nputmncka 1983
v' InSb nHppaupBeHn geTekTopu 1986
v HgCdTe WL pnetektopu 3a TepMoBU3Njy 1990
v' TpaHcMuTepu npuTmucka 2000
v MuKpO 1 HAHOMEXaHUYKN CUCTEMU U CEH3OPU 2002
v' CeH30pu NpuUTUCKa - HOBa reHepaumnja 2007
v' [NMameTHn TpaHCMUTEPU NPUTUCKA N TemnepaTtype 2009
v' MEMC WL petekTopu 2010
v' CeH3opu Ha 6a3n MUKPO-HaHO rpeanua 2011



eerlso0i

OBe conapHe henuje cy npousBegeHe npe oko 50 roamHa y Ogerbemwy 3a
nonynpoBoaHuKe u cneunjanHe matepujane UXTM-a

KoedmumnjeHT KOopucHor gejctea (ecpmkacHocT) je 6Mo oko 8%




Wviikoo vl Fzlrlo 2rlasroona,clrvticyl eloranyl (MENC - FIZNC) i carsooll
49, 19, Y

BucokocgpekBeHTHHU CVIHVILWijMCKVI
nnaHapHu TpaHsuctopu (1967)

NocTtaBrbeHe OCHOBe nMfaHapHOr npoueca WTO noAapasyMeBa wu3spagy
doTomacku, okcumgauujy cunuumjyma, aucdysmnjy 6opa n cgoccopa, HaHoweHwe
TaHKUX CNojeBa, cevyete Ha YUNoBe U 3aBPLUHY MOHTAaXYy.

O Oujametap cunuuujymckux nnoumua (20+-30)mm

d CneumncuyHa otnopHocT (1 +5)QQcm

O OpwmjeHTauyumja (111)

MocTurHyTe KapakTepucTmuke
nraHapHUX TpaH3ucTopa:

Vego— 100V
Veeo — 70V
h,,— 80

f. — 120MHz

damunnuja KoNeKTOPCKUX KapakTepucTuka CHUMIbLEHUX
Ha Tpacepy TPaH3UCTOPCKMUX KapaKTepucTuka

A/|\\:‘J“‘J)
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Beorpag 1964-1968 MpuHUMN paga




Moo v szl grlzicr oovlacrtll cucrauyl (MENC - FIZENC) W carsoo)

JegHo-enemeHTHe U KBagpaHTHe Si PIN doTtoguope (1975)

CBe guopae cy atectupaHe no BOjHMM cTaHAapauma

ALI\'\.‘J‘ —
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Moo oz srlgiroom st cucrami (MENC - FIZNC) i carzo ol

InSb nundpaupseHun gerekrop (1986)

Cacompun
npo3op PoTooceTILUBU
enemMeHT
CunukoHcka
ryma
L MeTanusauumja
Teno ~JT kpuocTrart
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culcravy (MENC - FIZNC) W eansa gyl

Journal of Crystal Growth 312 (2010) 1481-1485
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Contents lists available at ScienceDirect

Journal of Crystal Growth

journal homepage: www.elsevier.com/locate/jcrysgro
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" wuw CRYSTAL
GROWTH

Growth kinetics of ISOVPE HgCdTe epilayers obtained on alloyed CdTe
substrates with different crystalline orientations

U. Gilabert *#¢, E. Moyano®, A. Scarpettini€, A.B. Trigubo %*

3. Discussion

3.1. Djuric model

Fig. 1 shows the geometry of the device used for epitaxial
growth. It consists of a polycrystalline HgTe source and a single
crystalline CdTe, CdZnTe or CdTeSe substrate, separated by
distance d. In the space between the source and the substrate,
Hg, Cd and Te, vapors are present.

The Hg partial pressure is approximately three orders of
magnitude higher than the Te, pressure and almost five orders
higher than the Cd pressure. Here, the Hg pressure is the
determinant pressure. Besides, the Cd partial pressure is suffi-
ciently low so that sublimation of this element from the surface of
the epitaxial film can be neglected.

Keeping in mind these simple thermodynamic considerations,
the model postulates the following steps for the ISOVPE MCT
growth [5]:

(a) HgTe sublimation:

F = D_l_e2 (nTez (Xs);nTez (Xe)

where F; is the Te, molec
the flow of Te, molecules
the growing epitaxy surfag

Fp = ks(re, (Xe)—N7¢, (Xe))

F5 is the flow of Te,
epitaxy expressed as

F3 = %NV(t)

For Eqgs. 2-4, d is the}
surface reaction rate const
tration of Te, molecules, x;
epitaxy surface compositig

In addition, nfJ () ang
the growing epitaxy in eg
respectively, and N is the
The dimer flow F; correspq

and the factor 1/2 transfo
In the cteadv ctate F. =




WYKo U rlElrlo erleir oo e, Clrlsidl ehleranyl (M0 - FI2C) W earso ol

MEMC TEXHONOIMJE

0 MEMC TexHonoruje Kopucte OCHOBHE NOCTYMKe u3page NHTErpMcaHux Kona, Tj
nutorpadujy, TepmanHy okcugauumjy, gonmpare, 4eno3nunjy TaHKnx punmosa Uta.
MEMC Takohe kopuctn pasnuyute TeXHUKe Harpmsama 1 boHgoBana (cnajama),
Koje omoryhaBajy popmumpar-e MUHUjaTypHUX TPoAUMEH3NOHanHux (3D) CcTpykTypa.

U 3a pasnuky og MHTerpmcaHux Kona Ko KOjux ce KOpucte enekTpoHcka cBojcTea Si,
MEMC KOMMOHeEHTE Si KOPUCTE N Kao eNEKTPOHCKN U Kao MeXaHU4YKN maTepujarn.

0 Osa rnobanHa TexHonoruja epukacHmje KoOpucTu NpPUpPoLHe pecypce Ymme WTUTU
ekocepy; HeHe 0CObNHE Cy HMXKa NOTPOLLHa eHepruje, noBehane epukacHoCcTH
300r cmakera ANMEH3Mja N TeXUHE, OyXe BpeMe XNBoTa, Kopuwhere nako
AOCTYMHUX MaTepujana n BepoBaTHO HajBaXKHUje CMakeHe LieHe.

O Y gyrom BpeMeHCKOM Nepuoay CEH30pU U akTyaTopu cy nspahmpaHn TeXHUKama
npeunsHe MexaHuke LITO je AoBeno Oo npobnema y garboj MUHUjaTypusaunjm
KOMMIETHNUX CEH30PCKMX CUCTeEMaA.

CwmaTtpa ce ga je oBaj pasnor 6Mo jenaH o BaXHUjUX KOju cy goBenu Jo
nojase MEMC texHonoruja.
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TpxuwTte MEMC-ay 201112017

Octann MEMC

1)
Ocuunartopu go/A) InkJet au3He
<1% 0 15% CeH3opu
2% 9% npuUTUCKa
RF MEMC 14%
4% 10%
Mukpodnymnauka 5%
. MukpocoHun
14% 49
23% \ 4%
AxKuenepomeTpu
15%
8%
Xupockonu
13%
7%
Komnacwu
OonTnUyKkun 4%
MEMC 2%
11% U-aucnneju | CeH3opum
12% <1% Hexnahenn UL nomepaja
1% 3% 1%
3% 8%




WO v FElslo arlgroon 2L Gl il chlorauy (MENC - FIZNC) W earzo oyl

NMpumep 3anpeMuUHCKOr MUKpoOMalLUMHCTBA
Etch-stop cnoj

(111) ! opujeHTauumja (100) . 9e5
MeMbGpaHa 2+5 um

:'\<'_/54.?4 \/:

cunuuujym

T opujeHTauumja (110)

_'\{ 111) ) \/
cUnuumnjym Mnoynua 500 um

c) gredica

supljina

mlaznica

membrana

jedini¢na cCelija
monokristalnog Si

CARR Mel] 0[]
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Moo oz srlgiroom st cucrami (MENC - FIZNC) i carzo ol

OcHoBHM noctynuu y MEMC-y

AHM30NPONHO Harpusawe MeMbpaHa

"Tepmnyka ‘ ] ‘ 9§ Tepmuuka
oKkcupgauuja ~ " = oKkcupauuja

> p** andpysuja

| TepMVI‘-IK?
0Kc|v|.qauvua

7%
cdoTonutorpadckn -

CnaTtepoBarb
Sio,

SP6 ceH30pCKu 4un:
Howa cTtpaHa (a),

paH y1n Ha KkyhuwTty(b
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Moo v szl grlzicr oovlacrtll cucrauyl (MENC - FIZENC) W carsoo)

NoBpwuHckn HanoHun u MEMC cTpykType

Mwukpo- rpeamua

> e

MpocTop y kome pgenyjy CyncTtpar
KanunapHe cune

3apobrbeHa Te4HoCT Anxesnja

Hawa TecT cTpyKTypa 3a MCnutnBame
yTuuaja I10BpLLIVIHCKOI' HanoHa

T

|
...._.....um|lﬂlll"i-ﬂ:’rﬁ.ﬂ.ﬂﬂmﬁﬂh | *
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eerlso0i

HeonxoaHa 3Haba u nocTynuu 3a n3pany 4umna CeH3opa NnpUTUCKa

MapameTap
ceH3opa

HeonxogHa 3Hawba

OceT/buBOCT

[MnesooTnopHu edoekar,
3aBUCHOCT oA KpucTarnorpadcke
OopujeHTauuje, KOHUEeHTpauuje
ANGY3NOHNX NpuMeca N buxoBa
pacnogena, HanoHu y aujadgoparmu
N HMXOBA Be3a ca NPUTUCKOM,
MexXaHW4Ka CBojcTBa cunuumjyma-
Teopuja enactTu4yHoOCTU

TemnepatypHa
3aBMCHOCT

3aBUCHOCT OTMOPHOCTU U
NMe300TNOPHOCTN Of,
TemrnepaType u KoHUeHTpauuje
(npodomna gndysnoHnx npumeca)

HennHeapHocT

[MojaBa HENMMMHEeapHUX MeXaHUYKUX
HanoHa y membpaHu n
HEeNMHeapHOCT NNE300TMNOPHUX
KoeduumjeHaTa

Xucrepesmc

MexaHwn4ka cBojcTBa cunmumnjyma

HujarHocTtuka
nedekaTta u
HEeCTabuITHOCTU

Pusnyka enekTpoHuka (cTpyje
Lypera p-n cnoja, epektn
nHBep3unje n oborahemwa, C-V
KapaKTepucTuke, OMCKU CrojeBu,
yTuuaj TemnepaType Ha murpaumjy
MOKPETHMUX jOHA
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culcravy (MENC - FIZNC) W eansa gyl

HeonxoaHa 3Haba u nocTynuu 3a n3pany 4umna CeH3opa NnpUTUCKa

MocTtynak

Pe3yntar

KnacuyHa nnaHapHa TexHosoruja

[Mne3ooTnopHuK ogpeheHe
opujeHTaumje Ha aujadpparmu

CenekTnBHO Harpusame
cunuumjyma (MMKpOMaLLUNHCTBO)

N3paga gujadoparme npeumsHux
AWMeH3uja ca yHanpen
NpojeKkToBaHUM MnosioXxajuma
NMe300TNOPHUKA; ABOCTpaHa
doTtonutorpaduja

Cnajarbe CeH30pCcKor Yuna ca
Hoca4eMm

Cnajare cunvumjyma u ctakna
(koju umajy npmnbnmxHe
KoeduunjeHTe Wwnpera n
TemnepaTypcke koeuumjeHTe
LUMpPEHa) eNneKkTpocTaTUYKUM
6oHaoBaweM; cnajarse Si-Si
eyTEeKTUYKUM BOHOOBaHEM

MoHTaxa Ha kyhunwTte

TepMoKOMMNPEeCnoHo 1
ynTpa3By4yHO 60HOOBaHE; KOA
AndoepeHumjanHux ceHsopa
noBe3nBar€ Ymna ca cTakneHoM
LeBYNLOM

3awTuTa Ymna o cnosballHux
yTuuaja

HuckoTemnepatypHa genosuuuja
SiO,, Si3Ng4, pasHu 3aWTUTHU
npemasu, MoHTupame y kyhuwrte
NYyHEHO YIbEM Ca MEMOpPaHOM

SNV V=

“) )<



NMpuHUUN 3aWwTUTE CeH30pa NPUTUCKA
oA npeontepehemwa
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00 0
000007 0
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1- ceHsop,

2- noanoLuka,

3- cTakneHa noasora
ca/bes pyne 3a yrbe

[lonsa
CTpaHa

[lopHba
CcTpaHa

CAEYAE 2073
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U3pana nognouwke 3a 6nokany ceHsopa SP-12 oa
npeontepehemwa

KopuwheHe TexHonorumje
IBocTtpaHa hoTonutorpadumja
Harpusawe cunuunjyma y 30% KOH

Fopwa cTpaHa Si Jowa cTpaH
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Mivoo Y rlzlrlo grlgiroom e, Gyl chlera iyl (M=MC - Fl=2C) U eerlso o)l

U3papa nognouike 3a 6nokany ceHsopa SP-12 oa
npeontepehemwa

Tpu yeTBpTKE
AUMeH3uja ~20x25mm?
HaKOH 3anamama




Mivoo Y rlzlrlo grlgiroom e, Gyl chlera iyl (M=MC - Fl=2C) U eerlso o)l

U3papa nognouike 3a 6nokany ceHsopa SP-12 oa
npeontepehemwa

YeTBpTKa ca noanowkama crnojeHa ca PYREX cTtaknom TexHonorujom
aHogHor boHaoBawa



Mivoo Y rlzlrlo grlgiroom e, Gyl chlera iyl (M=MC - Fl=2C) U eerlso o)l

U3papa nognouike 3a 6nokany ceHsopa SP-12 oa
npeontepehemwa
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Moo W rlzro grlairgom s Gl cuorsnu (MENC - FIZNC) i carsool
HoBa reHepauunja ceH3opa nputucka SP-12

PagujanHu nwesoofnopHMK
(opoTo)

: |
[ T

TaHreHuyujasHU NMEe300TNOPHUK
(dboTO) CAYA | F20HS:

UpTex chboTtonutorpadCKkmx macku
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NMopeherwe ABe
reHepauunje ceH3opa




Moo oz srlgiroom st cucrami (MENC - FIZNC) i carzo ol
MaTpuiHM CeH30p NPUTUCKA 3a
aepo - KOCMUYKY UHAOYCTPUjYy




Moo oz srlgiroom st cucrami (MENC - FIZNC) i carzo ol
KoMmnnetHa rama TPpaHCMUTEepa NPpUTUCKa U HUBOa
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Moo oz srlgiroom st cucrami (MENC - FIZNC) i carzo ol

CKnonoBwu ,,MHTENMMUIreHTHOr”’ TpaHCMUTepa NPUTUCKA

[Mne3ooTnopHH EnekTpoHCcKku
CEH30p npuTUckKa cKrion

CeHsopcka “nunyna’ TpaHcajycep

Calil \i \ J._‘ .ricl,id-)
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[pojekaTt TpaHCMUTEepa Ca UHTENTUFeHTHOM eNeKTPOHUKOM
(6axpapemre)

© 1000, 00 s




W00 W rlER o grlair ooy sl cuersmi (MENC - FIZ2NC) w earzo oy

Hawwun TpaHcMmuTepu npuTUCKa U HUBOA Y
NPOU3BOAHMM NOrOHUMA
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Mivoo Y rlzlrlo grlgiroom e, Gyl chlera iyl (M=MC - Fl=2C) U eerlso o)l

Fpacdhnukn npukas TpeHaa cmawbmBamba gumeHsnja MEMC/HEMC-a

10000

=® ,  MEMS | ' §

[ @AyxunHa pe3oHaTopa ]
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Wviikoo vl Fzlrlo 2rlasroona,clrvticyl eloranyl (MENC - FIZNC) i carsooll
49 19, Y

Cneuncgpun4yHoCcTU y3pOKOBaHE CMakbUBaHEM
AUMEH3Uuja cCeH3opa

CmamMBake QUMeH3Uuja Ha HaHO HUBO JO0BOAM JO:

O TlMpomeHe cBojcTaBa MaTepujana rpagmeHux 6nokosa HEMC-a, wto
noapasymeBa NpOMeHy efeKTPOHCKe 30HanHe CTPYKType, NPOMeHY
MEXaHUYKMX CBOjCTaBa UTA. KOjU NOYMHLY da 3aBUCe o4 AUMEH3N]a.

O lNowTo ca cMakeweM AMMeEH3Uja pacTe 0gHOC NOBpLUMHA-3aNpeMmHa
pacTe n ocetremsoct HEMC cTpykTypa Ha noOBpLUMHCKE edeKTe.

O Ckanvpare CeH30pCcKux AumeHsuja ou Tpebano Aa goseae 0o 6orbux
CEH30PCKUX NepopmaHcK, jeOHOCTaBHWje UHTerpauyje, Makbe NoTpOLLH-E
eHepruje n mame LeHe.

O [a 6u ce n3Beo 3akibydak Kako cCMawMBaHe AMMEH3Nja YyTUYE Ha CEH30pE
NoTpebHo je Hahu Kako OCETIbMBOCT U LLIYM CEH30pa 3aBuUCe O ckanvpata.
OproBop HuWje jegHOCTaBaH, a 3aBUCU M O BPCTE U HAMEHEe CeH30pa.

iALiI \i \ .‘ _r|‘| |.r|



koo W rlzlrlo grl2icr oo e Gl chloraulll (M=C - rimlC) W carso ol

®dnykryayumoHu peHoOMeHuU

» CToxactunyke donyktyauuje napameTtapa (WWym) MUHUjaTypPHUX

MEMC n HEMC cTpykTypa noesehaBsajy ce Kaga ce Hu1xoBe
dom3nyke guMeHsunje cmamyjy.

OBe hnyktyaumnje ogpehyjy rpaHndHe nepdopmaHce (MUHUMASTHA
OETEKTUOUNHM CUrHasn) ceH3opa U MUHUManHy cHary noTtpeodHy 3a
npenas nameny crawa 0 n 1 Kkog gurutTanHux cmctema.

P_ ~ksTwy/Q
(3a f,=1 GHz, Q=10000: P_, ~10-16 W)

Y n3BecHUM cryvajeBnumMma, MUHunjaTypmsaumja Moxe ga gerpagupa
nepgopMaHce cuctema (CMakbyje ogHoc cmrHan/myM) Taj
deHoMeH je no3HaT Kao "the scaling trap". OBo 3axTeBa naxromBy
aHanusy oCeTSbUBOCTU U WyMa Npu CMakMBaky JMMEH3Nja
cucrtema.




koo W rlzlrlo grl2icr oo e Gl chloraulll (M=C - rimlC) W carso ol

ALl npouyecu kog MEMC/HEMC

U ALl npouecun 4ecTmua U3 oKpyXera N hUXOBE CTOXaCTUYKe
donykTyaumje ce Hen3beXxHo AellaBajy Ha NOBPLUNHU CBUX
YBPCTUX Tena

O Ca cmamereM gumeHsnja ytuuaj AL npoueca n donykryaumja Ha
napameTtpe MEMC/HEMC je cBe uspaxeHunjn

O Papg Benuke rpyne XeMunjcknx n bMonoLKknx ceHsopa 6asmpa ce
Ha npouecy aacopnumje umrbHUX Yyectuua (atoma, Monekyna,
npoTenHa, Bupyca uta.)

O AL dnykrtyaumje y HeKMM crny4vajeBuma JOMUHAHTHO oapenyjy
rpaHn4yHe nepdpopmaHce MEMC/HEMC




Mivoo Y rlzlrlo grlgiroom e, Gyl chlera iyl (M=MC - Fl=2C) U eerlso o)l

UcTpaxuBawa y oonactun Al kog MEMC/HEMC

v' Pa3Boj ceH30pa 3aCHOBaHMUX v' Teopwujcka uctpaxumeawa Al wyma:
Ha Al npouecuma
(npojekToBamse,
cdabpukaumja,
kapakTepu3auuja): » Pa3sBoj Teopujcknx mogena 3a

pasnuunte Bpcte ALl npoueca
= Y[Oeo Yy YKYNHOM LUyMmy

= CeH3opu ca MEMC/HEMC
MUKpO/HaHorpeguuama " YTuuaj Ha rpaHnyHe
= CeH30pu ca MPOMEHOM nepgopmaHce

NPOBOAHOCTU TaHKOr Croja » LlymHa cnekTtpockonuja




Moo oz srlgiroom st cucrami (MENC - FIZNC) i carzo ol
CeH30pu 3aCHOBaHM HA MUKPO-HaAHO rpaguuama

( CrtaTtnukn mog ) XomoreHa unu GumarepujanHa rpegmua CHVIHaMVI‘IKVI MOFI)
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culoramu (MENC - FIZNC) u cansaull
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mechanical systems (MEMS). These miniature systems
can in principle replace completely the existing measur-
ing instruments, for instance spectrophotometers, el-
lipsometers, etc.

In the current development stage, there is an inde-
pendent interest for miniature sensor and actuator parts
for microsystems, and very recently, a great demand
arose for miniature microelectromechanical filters, res-
onator circuits, etc. which could replace quartz resona-
tors and filters with surface acoustical waves. This
replacement would result in a complete miniaturization
of w1reless commumcatlon instruments [2].

Characteristic for all these building blocks are their
miniscule dimensions. Consider an example, the cantile-
ver for a highly sensitive SPM microscope. According to
Ref. [3], to aghis#™S CSTFaion of 5.6 x 1018
N/Hz'? apZIn vacuum, a singléXgystal silicon
nly about 600 A thick, 100 pixlong and
The weight of this cantilever wa\°! the
foout 10 kg. \
Jilar situation is encountered in micromecyy,.
ators [4], where a resonant frequency in g\te
ge is required. For instance, the approxinjg-
a clamped-clamped beam resonator| of

a frequency of 1 GHz are a lengt e
of 2 ym and a thickness of 2 pm.
antilever is only 3.5 x 107" kg.
or of this work, who has been
e in the field of infrared detg,e

@ achieve a high dete&l 4

detector, it is 2

o
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A nanomechanical mass sensor with
yoctogram resolution

J. Chaste’, A. Eichler', J. Moser!, G. Ceballos', R. Rurali? and A. Bachtold'*

i
< Of, »= —TJ\)—_ f (S3)
The nanotube in Fig. 1-3 has a length L., of ~150 nm and a diameter  of 1.7 nm
We calculate that the mass of the nanotube is m,, =.6-10"%g using
iy, = 2m, (7L, )/ A With m, the mass of a carben atom and A = 5.2-10%°m? the
surface of the hexagon in the honeycomb lattice of graphene. Theseffective mass is
m,, = 107" g since the nanotube is under tension (which is induced by applying a

voltage to the gate electrode) and that the shape of the eigenmode can be
approximated by @(x) = sin(zx/L,;).

moving tube portion




Moo oz srlgiroom st cucrami (MENC - FIZNC) i carzo ol

MnesooTnopHa MukKporpeguua
(TecT - CTPYKTYpa 3a CeH30PCKY NPUMEHY)




Mivoo Y rlzlrlo grlgiroom e, Gyl chlera iyl (M=MC - Fl=2C) U eerlso o)l

CeH30pu nH(paupBeHOr 3pavyera ca
OumaTtepujanHoOM rpeguuom
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WO v FElslo arlgroon 2L Gl il chlorauy (MENC - FIZNC) W earzo oyl

Pa3Boj ceH3opa xuBe (Hg) ca mukporpeauuom
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WYKo U rlElrlo erleir oo e, Clrlsidl ehleranyl (M0 - FI2C) W earso ol

HameHa: getekunja XUBUHUX
napay Basgyxy

MepHu oncer:

0,1 ug/m3 - 10 mg/m3
TauyHocT: 0,1ug/m3

Hanajawe BuctoHoBor mocra: |
KOHCTaHTHa cTpyja 10mA '

PapgHun HanoH: 5V
Oucunaumja: 0,05W

CHara rpejayva: 5,75W npu 24V
Hanajarwba

[lo3BorbeHa KOHUeHTpauuja:
50 pg/m3




Pa3Boj Teopujckux mogena All wyma

Apcopnuuja u3 racHe ¢pase: Apcopnuuja us tedyHe cpase:
JegHocnojHa agcopnunja jegHe » YTuuaj npeHoca mace 1
BpCTE 4ecTmua HecneundnyHe agcopnunje
JegHocnojHa agcopnuuja » YTuuaj npeHoca mace 1
npon3BosrbHOr 6poja BpcTa NoBpLUNHCKe andysnje

yecTuua
BuwecnojHa agcopnumja

&-N=N1+2N2+..§.:raNn
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W00 W rlER o grlair ooy sl cuersmi (MENC - FIZ2NC) w earzo oy

NMpumepu npumeHe TeOpnjCKUX Mmoaena Kopa

OMonoLwkKnx ceHsopa

CnekTtap dnykryaumja 6poja
apcopboBaHux YyecTuua:
= ALl npouec cnperHyT

ca npeHocoM Mace (neso)

= KomneTntmuBHa agcopnumja

ca npeHocom Mmace
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Moo oz srlgiroom st cucrami (MENC - FIZNC) i carzo ol

Onpema 3a nspany macku us 1967. roguHe

Mukpockon 3a LueHTpupame
npBor ymawewa Mann 992A

Ypehaj Mann Type 1003 Reduction Camera 3a
CHUMaH€e NPBOr ymaweta (opurnHanHu

LpTeX ce CHMMa u ymamwyje 20X go 40X

Type 1080 Photorepeater — ypehaj koju nspahyje koHauHy potonutorpacpcky Macky
CHUMakbEeM U My TUNNMUUPaHEM MPBOr yMakela Y3 UICTOBPEMEHO CMatbuBawe 3x 1 10X.
CARYAVIZN207S:




Moo W rlzro grlairgom s Gl cuorsnu (MENC - FIZNC) i carsool

Onpema 3a nnaHapHy TexHonorunjy n3 1967. roguHe

Ypehaj 3a nonupawe
cunuuymjyma

Cucrem 3a TepmMuyKy Meh 3a nermpare KOHTaKaTa
oKcupaumjy cunuumnjyma !_;
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Moo oz srlgiroom st cucrami (MENC - FIZNC) i carzo ol
Onpema 3a nnaHapHy TexHornorujy ns 1967. roguHe

Green line ypehaju 3a 3aBpLUHY

BucokotemnepatypHa neh ca MOHTAXy TpaH3NCTOpPa

TemnepaTypHOM perynauujom — NEBO: ckpaj6ep (scriber)
COMNcCTBEeHa KOHCTpyKUuja

Y CPEOUHW: ypehaj 3a TepMOKOMINPECUOHO
3aBapuBare ussogHuua (wire bonder)

OECHO: ypehaj 3a nosnumoHnpame n 3aBapuBame
TpaH3ucTopa 3a KyhuwTe (dice bonder)

doTohenuja ¢doTohenuja
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WO v FElslo arlgroon 2L Gl il chlorauy (MENC - FIZNC) W earzo oyl

HoBa onpema y 4nucToj coou

ja =1
j=1




Wiviicoo vl rzlrlo 2rleicroona,clirvidgyl evliorany (MENC - FIENC) v carsogl]
9 19 19

HoBa onpema 3a Kapakrepusauujy

Scanning Probe Microscope
SPM Ntegra (NT-MDT)

R 6700 Spect roe er
(Thermo Scientific Nicolet)

2|l 74 0)7[%3



Mivoo Y rlzlrlo grlgiroom e, Gyl chlera iyl (M=MC - Fl=2C) U eerlso o)l

Hay4yHo HacTaBHa genaTHOCT

» [lapanenHo ca Hay4YHO-UCTpaXuBadkum pagom U3 ncnpen HaseneHe
npobriemaTuke, Ha EnekrpoTexHnykom pakynteTy y beorpaay cy
doopmMmupaHu N ogpkaBaHW KypCeEBU Ha pegoBHUM CTyaujamMa 13 npegmerTa:.

[MonynpoBogHMUM N NONYNPOBOAHNYKE Harnpase
OnToenekTpoHcke Hanpase (ayxe oa 20 rognHa)
CeH3opu 1 npeTBapayn

» EkcnepumeHTarnHe Bexbe cy opraHM3oBaHe 1 ogpXKaBaHe y HallMM
nabopartopujama 1 Ha Hawoj onpemu (ayxe og15 roguHa).

> YpaheH je Benukn 6poj AUnNnoMCcKnMX n marmctapckmx (Macrtep) tesa u
geceTak JOKTOPCKUX ancepTauuja.




VKoo Yl Flzlrlo 2rlgicr oM aL Gl Ryl chleramyl (M=NC - rlI2NC) W cer=so 0y

3aKibyudak

Kao wTo 13 npetxogHor usnaraka nponsunasu, Moju capagHium n ja ycnenm
CMO [a Ko Hac popmMmpamo jeHy akTyenHy Hay4yHO-UCTPaXKmBaudKy
npobnematunky (obnacT) n ctBopumMo noTpebHe ycrnose (onpema, Kagposu) Koju
omoryhaBajy ga ce oHa 1 garoe passuja 1 npaTn CBETCKe TpeHO0Be.

O akTyenHocTn npobnemartuke Hajborbe CBeAo4YM YnheHULA Aa 04 YKYMHUX
NcTpaxueBakwa y HaHoTexHosornjama oko 30% 4nHe ucTpaxmnsama rnocseheHa
CeHsopuma.

Hajsehu 6poj Hay4YHO-UCTpaXmBavknx npojekaTta pes3ynToBao je KOMMNOHEHTamMa
n ypehajuma koju cy nnacupaHn Ha Hawem 1 CBETCKOM TPXULLTY.

N Haj3an, nabopaTopuje o0 Kojuma je buna ped y oBOj Npe3eHTauuju, KOmko je
MEHW NO3HaTO, Cy AaHac jeamHo mecto 'y Cpbuju roe ce mory nspagmntu
nonynposogHnyike n MEMC-HEMC ceH3opcke KOMNOHEHTE (YMMoBK) U
cUCTeMN.




VKoo Yl Flzlrlo 2rlgicr oM aL Gl Ryl chleramyl (M=NC - rlI2NC) W cer=so 0y

3axBanHoCT

Y 0oBOM 3ajegHWYKOM MoayxesaTy O KOMe caM [0 cafa roBopuo, y4ecTBOBao je
BENuKM 6poj Mojux Konera v npujaterba Kojuma Ayryjem 3axsanHocT.

[Mpe cBux, 10 je npodb. dumutpuje TjankuH, Kog Kora cam ogdpaHno aMUNIIOMCKMU,
MarmcTtapcku u JOKTOPCKM pag.

[MocebHy 3axBanHOCT AyryjeM Mojum Korerama v splusauuma Munosrbyby
CmurbaHuhy n MunaHy Matuhy, Koju cy ca MHOM OCTasnm Ao Kpaja.

3axBanHocCT ayryjemMm cBMM cagallukwsum n bmswnm capagHuunma LleHTpa 3a
MUKPOESIEKTPOCKE TeXHOsornje u moHokpuctane MXTM-a, a nocebHo >Kapky,
NBaHun, KatapuHn n [lparaHy Koju cy 3acny>Hu (Mnn Kpuemn) LUTO oBa
npes3eHTauuja n3nega Kkako usrneaa.

U Ha Kpajy, BenuKy 3axBanHocCT AyryjemMm Mojum poauTterbmma m YnaHosmma
MoOje nopoauue:

Hugu, fijparaiu n UBany.

S L
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