CopepxaHue

O DEIAKTODA e 555 6455585855550 35658050 598585V 008500 S S 35T 834 10

I'nasa 1. Hanomarepuabi
Hanomarepuan rpacdeH — IJIEHKa TOJNLIMHOW B aTOM

ITpo3pauHble TAEHKU U3 HAHOTPYOOK ...ovvvvrvvvviiriieiiininieiiniiiiinninnnnnnnns 14
IneHku 13 HaHOYACTHI] (DOPMUPYIOT «PE3UHOBBIE» HAHOTPYOKMU .......... 15
DJIEKTPOITPOBOASAIINE HAHOTPYOKU OOJNBIION IUTUHDBI ....eeveeiiiiarennnns 16
HoBbIii MHCTPYMEHT BU3yaJIM3alluM HAHOMHUpPA. APKUE

KBAHTOBBIE TOUKU ...ceevvvvvireneeeeeereeereessssssssnaaaeeeeeetterenentaaeaeeaeaaeseennnnns 17
Vyenble u3 BpykxeiiBeHa co3naiy yHUKATbHYIO HAHOCTPYKTYDY ......... 19
Cepebpsinble LBeThl U Kapta HoBoili 3enaHAnyu B HAHOMUDE ............ 20
Yro Oymer, eCu HATABUTh Ha HAHOTPYOKY? ...vvveevriviiieiiieiiiiiiieninns 24
CaeTonsyyaiolye HaHOTPYOKM B TEEBU30PaAX U JUCIUIESX ............ 26
KUCTD M3 HAHOTPYOOK ..eiieiieeieeeeeeeeiiiiiiiiiieieeecet e eeeeeeeeeeeeeeeeesinnnnnnnes 27
HaHOTPYOKU JUTS TOTUIUBHBIX JIEMEHTOB ....vvvvviiiiiiiiiiiiiieieeeeeeeeeeninnns 29
HaHOCTPYKTYPBI MO LHABGIOHY ..ceevvrvvvvriiiniineeeeeeeniiiinanns ... 31
Batapeiiky ot Toshiba MOXHO 3apsauTh 32 60 CEKYHI ....oovveeveennnn.. 32
Barapeiika Ha ocHoBe «HaHOTpaBbl» oT mPhase Technologies ............. 33
Co3spaHa npo3padyHasl HAQHOTKAHb C MPOYHOCTBIO CTAIU ...........evvveees 34

Hanonokpeitie NanoMATRIX IS OHEKIIB «...vveeeeeeiiieiiienieenneenane.
HaHOTEXHOJIIOIUN BBIXOMAT HA KOPT ..uvvvvviiriireeeeereeeeeeneiieeeneenensennannnns
HanomaTepuasibl YaCTUYHO MOPaXaroT JEeTK1e

TiaBa 2. HAHOBMEKTPOHMKA ........ccoeviiiiiiiiiieeeeeeeeeeennnniiiiisesinennnssaseeeeeeeees 41
HaHOTPYOKA B POTU TPAHIUCTOPA «.eeevvvrrrvrereeeiiiieeeneeiineeeeeseaininnnnnnnnes 41
Kommnanus Infineon co3pania caMblii MaJ€eHbKUI B MUpE
TPAHBHCTOP HA HAHOTDYOKE: cnrsensoonsnaneoes onsbsiinssass s sassss sismmmssimm o s
IBM yTpouT NpOU3BOAUTEIBHOCTD TPAHZUCTOPOB ...coovviiiieieiiiininnns
Tpansuctop ¢ riaBHukoM oT Infineon ymensi flash-namars ..
CBepXKOHIEHCATOPBI U3 YIJICPOIHBIX HAHOTPYOOK ...coovvvviiiiniiriininnnnn
DOTOHHBIE TPAHZUCTOPBI B KPEMHUEBOM MCIIONHEHUH ...
HP npoBosmiaiiiaer KOHel KPEMHUEBOM OPBI ....ccovviririiiiiiiiiiiieenininn.
KBaHTOBBII BBIKJIHOUATEb — OCHOBA Oyayllleil HAHOJIOTUKU
Criocob MaccoBOroO IMPOU3BOJICTBA JIEKTPOHHBIX CXEM
Ha OCHOBE HaHOTPYOOK
IlITammyss HAHOCUCTEMBI ...
Kommannst TSMC o06bsiBUIa O TTPOMBILUIEHHOM BBIITYCKE
YUIOB M0 65-HaHOMETPOBOMY Texmpoleccy K KoHiy 2005 1. ........... 58
HP 136aBUT MUP OT TPAHZUCTOPOB ...evvvrevreririeeiereiiiiiineeeeeeesininnasssnnes 58

I'nasa 3. HaHOJATYMKHA M HAHOYCTPOMCTBA ....ooonvvvirreeniiiiieieeeeniiieeeeeiinnees
IIpoeKT HAHOMEXaHUYECKOTO BEHTWIIS
HaHo3/1eKTPOMEXaHUIECKUM OIHOJIEKTPOHHbBIN TPaH3UCTOP
C «MEXAHMYECKOM PYKOM .eeiiiiurrriereeairieeeesiiiteeeesnieeenaeeeesenineeeeeaannns 62




&

Codepocanue

HaHoMexaHuuecKas [MaMsTh BCKOPE 3aMEHUT TPaAULIMOHHYIO

MATHUTHYIO «.ovvveenseesueestseenuneeseessesineansnsassssssssasssssnesssnaesnsssnssssnessnss
Mexannueckast Tamsitb Ha ocHOBE HOMOC ..o
«MHOTOHOXKA» CTAPTYET € 10 TO oo
TMamsrb oobemMoM B 100 I'Gaiit 6arogapst HAHOTEXHOJIOTUAM .............
Maruuthas flash-naMsTe Ha OCHOBE YITIEPOIHBIX HAHOTPYOOK
OTKpBITbIE MUKPOXUAKOCTHBIE X HAHOXUIKOCTHBIC

CUICTENMEBL wasssvseersasnnvenveninsonmmsnmmsnsnnnnsnsnenssssibsis St v e 75
VyeHble TOCTPOMIIN TIEPBBI HAHOXUIKOCTHBINA TPAH3UCTOP

JUTSE XUMUYECKUAX KOMITBIOTEPOB ..cnevvreiiirieinreessinssasssseessneesniieeesnees 77
CBepXTOUHBII JIETEKTOP MACChl M CHJIbL HA OCHOBE HAHOTPYOKH ......... 80

JlaTyuK HaHOIEepEeMEeILEeHN T
HOMC nna s3semmBanus JHK ..
Bpauiaroniuiicss HaHOIIPOIIEIIED
HoBBbIlf MOAXOA B HAHOMOTOpax — UCIIOJIb30BaHUE CUJIb

MTOBEPXHOCTHOTO HATSIKEHMSL «..ecvveiviiveanneiisassesieenis e 86
T'a30BbIif HAHOCEHCOP HA OCHOBE MPOBOAAILETO MOJUMEDPA ..oovvveenne 88
TA30BAT HAHOTYDOMHA ....cvoeseissiimm irassssinssssssassmsppsssssaanssmmess cavsnsssrnes 90
[TpoayKThl HAHOTEXHOJIOTUI 3aBOEBbIBAIOT MUPOBOY PHIHOK. .91
JIcIiien HOBOTO IMOKOJEHUsI HA MUPOBOM PBIHKE ...evveniieiiiieiiciiiinns 93
[epBblil LIBETHOW AUCIUICH HAa HaHOTPYOKax
o KoOMIAEIY MOtoTola s s vess sermessss 97
MonnekynsapHbie MatiuHbl BpalnaioT JHK BIOIb OCH .....ocovvriiienn 98
Hanosesocumnen nokaxer ceds Ha Tour de France ... 99
Tnasa 4. JInarHoCTHKA HAHOCTPYKTYP M HAHOMATEPHAJIOB .........covvveriinnnns 101
Hosble cynepiauH3bl — 6a3a OyayLIei ONTO3TeKTPOHUKU 101
OnTuueckasd MUKPOCKOIIMS Ul MaHUILYJIMPOBAHUS
HAHOTPYOKAMIL issseuisnsswinisisnessinsosssanssasnrossvasssomaaseonssssrnsmnsnrsss (G854 105
Kak «MHOroHoXKa» 3aj1e3/1a B MUKpockor, nin OnTuyeckas
MUKPOCKOITHSI B HAHOPEIKMME ..ovrvviaviirianieniesnienieeeeeeie s s 105
JlazepHas uaeHTUPUKALMUA MATEPUATIOB .. 107
MaTtemaruueckas MOJeNb KBAHTOBBIX TOUEK OTKPhIBACT UX
HOBBIE CBOTICTBA ..vvvvvuusneneserrrrssssssstenanaaeeeeeseaneesssssnisaasseseseeeeremmiiimins 108
Kommanust HT-MAT BbiBesia Ha pbIHOK HOBble DLC-UIIBI ........... 111
«HeBUIMMOE CHENIATD BUIMMBIMY .vvvvvverieereeriniiiiininsnsssssssssisnneeeeeeeess 112
I'aasa 5. HanoGmoTexHoJ0rHM ¥ NpUMeHeHne HAHOTEXHOJIOrHi
B MEIMIMMHE .......lvvvieeeeeeeeeeeeeaniaeneannns 113
JKrBoe HAaHOOXEPEJIBE ...
JHK-HaHOIPOBOIOKA ISl OYAyILIEH MUKPOSICKTPOHUKH .. oo 115
MUKPOOPraHU3Mbl CUHTE3UPYIOT IIPOBOSAIINE HAHOHUTH ..oovviennee 116

HaHo3/1eKTPOHHBIN MPUOOP HA OCHOBE OHOM OpraHMuYecKOn
MOJIEKYJIbl
XjraMuaOMOHAala B KaYeCTBE «IPy30BUKaA»




G

Codepucarue

XUMUKI co30aid «KpabOBbIe KIISIIHM», 3aXBaThIBAIOIIINE ATOMBI

MBIIIIBSTKA ...oeertvvvrtessisnseeeeesesessstsnaeeeseesessesssssnssann e e e eeeesnsabteaanaeeeeas 120
HaHoycrtpoiicTBa JTOBST BUPYCHI .. ....122
«KuBbIe» pOOOTHI IBUTAKOTCS C TIOMOIIBIO MBIIIILL .....eeeeeeeeeieniiineans 124
JAHK-HaHOMAaIIHA TPOU3BOIUT TTOJIAMED ..eeeeeeeeeeieiiiiinneeeeeeeeeennnns 126
IIpupyyeHue TaMHCTBEHHBIX OMOJOTMUYECKUX

HAHOKOHTEIHEPOB ...eeeeeieeiiiiieeeeeeeeeeeeiiiitibatrareteeeeeeeaeaaaaaaaeaeaaaaannnnes 127
HenmpomepHble JJHK-HaHOYACTHULIBI TOMOTYT GOPOTLCS C PAKOM

W IPYTAMU 3200JEBAHMSIMUE ..vvvvvenneeeerereinntnnnniaaaaaaeeesniiiiiinneeaeeeeeees 130
YriepogHble HAHOTPYOKM B MO3TOBBIX MMILTAHTAX .evvvvvvnnnneeeaaaeeens 132
«YMHBI€» HAHOTPYOKU B JOCTABKE JICKAPCTB .uvunerrrvvnneerinnnereriinneennns 134
30J10Tble HAHOYACTHUIIBI MOTYT YIIPOCTUTh TUATHOCTUKY PAKOBBIX
10)30%; (0 )1 (=) % SNUUUUU U R U TSP PP UUPPPPPPINt 137
Hogebrit Tunm PHK-HaHOKAIICY/T U3JEUUT OT PAKA «evveeevverreeeeeeeeenennnn. 138
HanodyacTubl U IEHAPOMEPBI TOMOTAIOT KOCMOHABTAM ........cc.enn... 141

FDA GepeT HAHO MO YUET ...ccevvvvvvvveiiiiiaaeeeaeeees
«ITeyaTHblil cTaHOK» U 3Kcmpecc-aHanu3 JHK
Mo3r Ha HAHOITPOBOIHMKAX ...ueerrrvneeerrereneeersrsnneeerssnneemmmnnneesesnneernes




