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C.I1. HoBocsmnuii

Paniauniiina 3apsagosa moaear K-MOH TpaH3ucTopiB cyOMiKpOHHOI
TEXHOJIOT'il BeJIMKMX iHTerpajJbHUX CXeM

Tpuxapnamcoxuil ynisepcumem imeni Bacuns Cmegpanuxa

Ha ocHOBiI mpoBefeHUX OCHTIPKCHh BCTAHOBJICHI OCHOBHI YMHHHUKH, SIKI BIIIOBIAIOTH 3a 3apsIOBHU CTaH
Hi3aTBOPHOrO AiesieKTpuka, MikdasHoi Mexi Si-SiO, Ta mnpunoBepxHeBoi oOyiacTi HAMIBIPOBIJHUKA, HPH
BUKOPHUCTaHHI pajliallifHOl TEXHOJOTI O-0NpOMiHEeHHs. BiINOBIAHO AJIsl JaHOTO MPOIIECY pO3pOOIICHa 3apsIoBa MO-
JIeTIb, sIKa JI03BOJISIE MIPOBECTHU OIIHKY Ha paxiamiiiHy criiikictse K-MOH crpykryp BIC npu ix o-onpominenHi no

BEJIMYHHI 3CyBY ITOPOTOBUX HAIPYT.

Kurouosi ciioBa: MixkdasHa Mexa po3Jiny, pamialiiiHa TEXHOJOTs, 0.-OPOMIHCHHS.

Cmamms nocmynuna 0o pedaxyii 27.08.2002; nputinama oo opyky 23.09.2002

Mixdazna wmexa posmgiry Si-SiO, mnpencraBisie
co00r0 TmepeximHy o07acTh MK MOHOKPHCTATIYHHM
KpeMHieEM 1 aMop(HHM KBapUEBUM CKJIOM SIK Y
BiIHOIIEHHI PO3MIIIIEHHsI aTOMiB, TaK 1 B BiIHOIIEHHI iX
CTEXIOMETPUYHOT0 CKIany. Pi3Hi mo mpuponi 3apsau i
NacTKU HOCIIB 3apsiiy, IO 30CEPeKYIOThCS B Takid
nepexiiHiii obmacti CyTT’€BO  BIUIMBAaIOTh Ha 1l
3apsI0BUI CTaH, a TaKOX 1HIYKYIOTh (HaBOISThH) 3apsia
MPOTHWIIEKHOI TONAPHOCTI B PO3MIIIEHIH T HEIo
o0JiacTi MOHOKpEMHito, 3MiHIOI0UN CV-XapakTepUCTUKH
MOH TpaH3ucTopiB, CTaOIIBHICTD SKMX BU3HA4Ya€ Ha-
IiHICTH BENMKUX iHTETrpambHUX cxeM [ 1,2].

Ha pmc. 1 moxa3aHi OCHOBHI BHAW 3apsfiB, SKi
CBOEI0 TPHUPOAOI0 3B’S3aHI 3 MiJ3aTBOPHUM OKHCIOM
MOH TtpansuctopiB. i 3apsau BHU3HAYAIOTHCS CBOEIO
rycrunoo: N=Q/q, me Q(xiw/cM’) - pesymbTyroumit
e(eKTHBHHUN 3apsi/i Ha OJMHHMITIO TUTOIII MEXi po3aimy Si-
SiO,, N(CM'2) - KUIBKICTh 3aps/IiB HAa OJUHHMINFO IUIOIII,
q(km)-3apsii = eNeKTpoHa.  3BHYAMHO,  TOJOBHUMHU
sapsgamMu €: Q- 3apsa MOBEPXHEBHX CTaHIiB, Q-

OKCHITHO 3aXOIUICHWH 3aps Ha macTkax, Qg MoCTiiHMA
3apsia B OKUCHI (OJATHIN), SKUH PO3MIIICHNH Ha AesKii
Bigmami Big Mexi po3ainy Si-SiO,, Qu-3apsn pyxJIMBUX
10HIB JYXHHX 1 MEPEXiTHUX METaTiB.

PosrnsiHemo ¢i3uky GpopMyBaHHS 3apsiiiB B TOHKOMY
Mi/13aTBOPHOMY [IIENIEKTPHUKY 1 X BIUIMB Ha €JIEKTPUYHY
MIIHICTb, IOPOTOBY HANpyTy 1 HAIPYyTry IUIOCKUX 30H K-
MOH Tpan3ucropiB aist no0ynoBu (izn4HOi 3apsioBoi
MoOJIel Tpu o-onpoMineHHi cTpykryp BIC. Anani3 mo-
OyayeMo Tak, 1100 OKpPEeMO pO3IJISHYTH BCI BHUAH
3apsdiB, SKi 3HAXOIATBCS B CHCTEMI IIi[3aTBOPHUIA
TUCIEKTPUK - KpeMmHii. CxemMaTWyHO iX TOHaHO Ha
puc. 1, e 300pakeHO CTPYKTYpy MeTal - OKCHA -
KpPEeMHIl 3 MepexifHor0 Ta iHBepcHOI0 obOmactsamu. Tak,
Qg mpexncraBisie co00I0 TYCTHHY HEPYXOMHUX TPaHUIHUX
3apsagiB B mepeximHomy mapi SiOy, SKMM BiANOBimae ix
noBepxHeBa rycruHa N=Qy/q. Leit 3apsn, sk mpasuiio,
30CepeKY€EThCSl B MEPEeXimHOMY Mmapi 1 € 3aBXad
noxatHid.  3apsn Qp 3YMOBJIEHMH  pO3ipBaHUMHU
BaJICHTHUMH 3B’s3KaMH aTOMIB KPEMHIIO 1 3aJIC)KUTh Bij
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Puc.1. OcHoBHi Buam 3apsniB B okcuai MOH-cTpykTypH.
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Paniamniiina 3apsaosa mozaens K-MOH tpaH3ucTopiB CyOMiKpOHHOT TEXHOJIOTTII. .

opierrarnii Si-mactuH. KpiMm 11010, Ha HOTO BETHMYUHY
BILTUBAIOTH TEpMOOOPOOKH, SIK1 TeHEPYIOTh
TepmomoHopu. ['ycTrHA 3apsaiB Ha macTtkax Qg Moxe
npuiMaTi SK J0JaTHE, TaKk 1 Bil’€MHe 3HAYEHHS B
3aJ@KHOCTI  Bil BHAY IAaCTOK (JOHOPHHX 4
akuentopuux). Taki 3apsau mosiBisioteess B MOH
CTPYKTYpax B pe3yJbTari iX OnpoMiHEeHHs, 30KpeMa 10Hi-
3YIOYMMH O-YacTHHKaMH. [lim 1X BIUIMBOM MOXe
3MIHIOBaTUCh SIK TYCTHHA 3apsily Ha OKCHJIHHMX HacTKax
Qo, TaK 1 TyCTHHA 3apsily Ha TPaHUYHMX macTkax Qj.
BenuunHa mux 3apsaiB MOXE 3MIHIOBATHCh TaKOXK I
BIUIMBOM EJIEKTPUYHOTO MOJA, MI0 NPUKIAAAETHCS 10
3arBopa. CTabinbpHICTh HANPYTH IIOCKUX 30H Upp IMiaBHU-
IIy€ThCS, KOJIM BEIWYMHA LUX 3apsiiiB MPOTHIIEKHA 10
3HaKy Q; (Bix’emHa). [TacTkoBi piBHI 3 rycTHHOIO Nj; po3-
MilneHi Oe3mocepenHbo Ha MikbasHiit mexi Si-Si0, i
MaroTh PiBHI, IO 3HAXOIATHCA B 3a00pOHEHIN 30HI
KpeMHIi0 3 ryctuHor Dj. Li macTkoBi HEHTPH 3yMOB-
JIFOIOTh 130KOHICHTPAIIIHHI JOMIIIKH KHUCHIO 1 BYTJIEIIFO,
110 3HaXomsAThesi B MOHOKpeMHii (Y) 1 mpu okcuayBaHHI
BUKJIMKAIOTh BIANOBIIHI HANpPY>KEHHS CTHCKY 1 pO3TATY
[2]. Hamu mpoBeneHi OOCIHIIKEHHS BIUIMBY IacTOK B
Si0,, chopMOBaHHIX 0L-OMIPOMIHEHHSM Ta
130KOHIICHTPAI[IHHAMHU JTOMIIIKAMU KHUCHIO 1 BYTJICIIO
MPH 3aTBOPHOMY OKCHIYBaHHI Ha piBEHb IOPOTOBUX
HanpyT Uy, 1 HanpyT mmockux 30H Ugg.

I'yctrHa pyxomoro mo3utuBHOTO 3apsany Qm, (Np)
3yMOBJIEHA, K IPaBUJIO, I0HAMHU JIY)KHUX Ta MEPEXiTHUX
METaiB 1 JIETKO 3aXOIUTIOIOTHCS JIOKCHIOM KPEMHIIO.
BoHM MOXyTb CYTTE€BO 3MIHIOBATH SIK IIOPOTOBY
Hampyry, Tak 1 Hampyry IUIOCKMX 30H Ta iX
TEeMIIEpaTypHY CTaOUIbHICTh. [OHM JTYy)KHHX 1 IEPEXiTHUX
METalliB HaJ3BHUYAHO PyXOMi i MOXYTb JApeidyBaru B
SiO, mix Ai€r0 eNEKTPUYHOTO i TEMIIEPAaTYPHOTO IOJIB.
1106 3abe3meunTn cTaOLIBHICTH MOPOTOBOi HANPYTH B
Mexxax 10,05 B nomyctuMa ryctuHa pyXxoMoro 3apsmy
Q. mnosumHa 6ytu memmowo 10" cm?. 3 Merowo
MIOJIABIICHHS IIbOTO TTO3UTHBHOTO 3apsiny
BUKOPHCTOBYIOTh XIMI4HY TIepel- 3aTBOPHY OOpOOKy B
MIEPETiIPONEHOMY PpO3YMHI HAJONTOBOI KHCIOTH Ta
reTepHi TeXHOJIOT1i OKCHIyBaHHS.

Tenep po3rssHEMO IX BIUIMB HA BEJIMYMHY HAIIPYTH

wiockux 30H Ugg 1 moporosoi Hanpyru Uy,:
UrB = Gps — Q¢ / Cox —

1 o T o (x Jax M
0

ne Dys- pi3HMLS TOTeHHiamiB (poliT BHXOIY) MiX
METaJOM 1 HamBOPOBITHUKOM; Co= €ox/Xo- MHTOMA
€MHICTh TIi3aTBOPHOTO Ji€NeKTpPHKa; pP(X)- TyCTHHA
PYXOMOTO 3apsiny B OKCHIL.

IuBepciitni noporosi Hanpyru K-MOH tpan3ucropis

Uihn, Ugp BH3HAYAIOTHCSA YEPE3 HANPYTY IUIOCKMX 30H
Upgp 3rigHO BUpasis [S]:
Uthp = UFB _2|(Dn|_|Qd|/Cox (2)
Ugpn =Upp + 2“1)13‘ _|Qd|/cox (3)

ae @, @,- noreHuianu n-Si i p-Si BianoBigHO; Qg4-
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cymapHHAi 3apsn Ha Mexi Si-SiO,, M0 BHU3HAYAETHCS
3apsiaMid OKCHIIHUX MacToK Qq, 1 MOBEPXHEBUX CTaHIB
Qi

3apsia, 3yMOBJICHHH 3aXOIUICHHAM HOCIiB 3apsmy
OKCHJIHUMHM MacTkamu Qq, MOXe OYTH sIK TOJATHIM, TaK i
BiJl’EMHHUM B 3aJIC)KHOCTI BiJ] TOTO, SIKi HOCIT — CJIEKTPOHH
YM IPKH MMONAJAI0Th Ha MACTKU B OKCHII. BiH 3B’ s13aHwui
3 HasBHicTIO xaedexriB B SiO, B pesymbrari nail
10HI3YIOUOTO OIMpPOMIHEHHS, JABHHHOI IHXKEKIi HOCIiB
3apsay B kaHasi MOH TpaH3ucTopiB.

SIKI0 IpoBECTH TEPMOTIOIBOBY CTaOLTI3aIN0 3aps Ty
3a JONOMOTOI0 XiIMiYHOi OOpoOKH Ta TETEpHOTO
nacuBytodoro mokputts ®CC abo OKcuHITpUAY, IO
HaHOCATHCA Ha OBepxHIO cTpykTypu BIC, TO 3apsimm Q,,
i Q¢ Ha pamiamiiiay crilikicte MOH cTpyKkTyp HE MaroTh
BIUIMBY 1 iX MOKHa BBa)KaTH Ul NIEBHOTO TEMIIEPaTyp-
HOTO [iarma3oHy MOCTIHHUMH  BeJIWMYUHAMU. Tomi
OCHOBHUMH BKJIQJIHUKaMH B JIpei() NOporoBoi Harpyru
MOH Tpan3ucropiB mpu ioHi3alifHOMY BILUIMBI OyIyTh
QOt i Qil~

Ha panmx 3apsmax 1 moOynoBaHa pafiariifHa
3apsaoBa MOJIENb KOMIUIEMEHTAPHUX MOH
TPAH3UCTOPIB, Yepe3 Ky MPOBOAUTECH €IEKTpodi3udHe
IIarHOCTYBAaHHS pafialiiiHol cTilkocTi cTpykTtyp K-
MOH BIC, T00TO iX HaAilHICTh OLIHIOETHCS 3CYBOM
MOPOTOBUX HAMNpPYT, KU BU3HAYAE€THCSI TECTOBUM KOH-
Tposnem TexHoiorigHoro CAIIPy [2].

s ™omens BuMarae, mo0 n- 1 p-KaHAJIbHI
TPAH3UCTOPH OYyJIU IICHTHYHUMH 1 OIIPOMIHIOBAJIKCH MIPH
OJTHAKOBHMX JI03aX 10HI3ylo4oro BuIpoMiHeHHs. Toni
panianiiiHoO iHIyKOBaHi 3cyBH moporoBux Hampyr AUy
OyayThb BHpaKaTUCh Yepe3 CyMy Harpyr, 3yMOBJIEHHX
OKCHIIHO 3axoruieHuM 3apsaoM AUy 1 NmOBEpXHEBUMHU
nactkamu AUy, Jlnst BU3HAueHHsT LUX 3CYBIB Harpyr,
Yepe3 sIKi OLIHIOETHCS pajialiiiHa cTifkicTh cTpykTyp K-
MOH BIC, npuiiMaroThcst Taki JOMYIIEHHS:

imentnudicte AUy s
TpaH3ucTopiB, TOOTO AU =AU(yp;

MIOBEPXHEBI MACTKH 3YMOBJIOIOTH BiJl’€MHUH 3apsi
JUISl N-KaHAIBHUX 1 TIO3UTUBHUN 3apsij Al p-KaHaJIbHUX
TPaH3HUCTOPIB;

PYXJIUBICTh HOCIiB 3apsimy IO 1 MICJIA ONMPOMiHEHHS
BHUPAXKAETHCS Yepe3 CIiBBITHOMICHHS /Ly = 1+a(AUy) —
koedimient Can-Ilmammepa [3] 1 € oguHAKOBUM s N- i
P-KaHAJIBHHUX TPAH3HUCTOPIB.

IIpn Takux JOMyIIEHHAX TOAI MOHA 3CYBH
noporosux Hanpyr AUy, i AUy, 10 1 micis ioHisyro4oro
OTIPOMiIHEHHSI MMapaMeTpU3yBaTH B Mexax Hampyr AUy i
AUitZ

n- 1 p-KaHaJbHUX

AUy, =+H+S,
AUy, =2H-S, (4)

ae AUgn=AUq, = = H, a AUj=S,, AUj,=-S, cknanosi,
II0 3YMOBJIEHI OKCHIHO- 3aXOIUIEHMM 3apsaoM Qy i1
3apsIoM MOBEPXHEBUX MacTok Q; BimmoimHO. OcTaHHI
BU3HAYAIOTHCS CIIBBIIHOIIEHHAMH dYepe3 Koe]ilieHTH
Can-Ilnammepa:



C.I1. HoBocsmuii

Taommms 1
Ne n/n [TapameTpu 3HaueHHs napaMeTpiB
1. [Tnoma poboyoro BikHa JpKepena 15 cm”
2. AxtuBHicTb mxepena AUTEJL-3 5,5 (0,15) rbk (Ki)
3. [ToTiK 30BHIIIHBOTO OL-BUIIPOMIHIOBaHHS >1.0 mBr
4. EHeprist BUXiTHOTO O.-BUIPOMiHIOBAHHS 4,5-5,0 MeB
3. ['ycTrHA OTOKY O-4aCTHHOK i3 JpKepena 510" ¢'em™
6. Jlo3a onpominenns (10'°-10" em?) 10> — 10° rad
7. IToBepxHeBa HEPIBHOMIPHICTH ONTPOMIHEHHS +10 %
8. 3arajgpbHa aKTHBHICTH OMTPOMiHIOBAaYa 3,5 Ki
9. Hiama3on  perymioBaHHA  Bigmaimi MK  o0’ektoM i 5-20 cm
OMPOMIHIOBAYEM
10. Temneparypa npu onpoMiHeHHI 20-150°C
11. KinpkicTh macTuH Ha TpuMaui (niamerp 100mMm) 10 .
S, =B,/a (5) [orepenHb0 yCTaHOBKY KaliOpyBaiM 3 JIOIIOMOTOIO
JMO3UMETPUYHHX  modiMepHMX  tomBok  [[JII1-4-2,
SP - BP /a (6) BCTaHOBJIIOIOYM 3QJICXKHICTh ONTHUYHOI UIILHOCTI Bij
I3 BupasiB  (4) BuUAHO, WO  IOHI3YKOYHM  iHTErpaJbHOIrO MOTOKY O-YACTHHOK 3aJaHuX JuKepen [2].

ONPOMIHEHHSAM MOJKHa B IIEBHHUX MEXaxX PpEryJoBaTH
(roctyBat) moporoBy Hanpyry. Koedinientn Can-
Ilnammepa B, i P, BU3HAYAIOTHCA CHIBBIIHOLICHHAM
PyXJIMBOCTEH HOCI{B [0 1 TiCTIST ONPOMIHEHHS CTPYKTYP:

Bn :uon/“n_l (7
Bp zuop/up_l (8)
1€ Won, Mop- PYXJTHBOCTI HOCI{B 3apsay A0 OMPOMiHEHHS,
a [, Uy — PYXJIMBOCTI HOCIIB 3apsily MiCJIs 10HI3aliHHOTO
OIIPOMIHEHHSI.
Toxi 3cyBM mNOpOroBOi Hampyru, sIKi 3yMOBJIEHI
OKCHJIHO 3aXOIUICHHM 3apsJoM 1 3apsaoM Ha MacTkax,
OyIyTh BU3HAYaTHCh HACTYITHUMH CITiBBIJHOILICHHSIMH:

AUg, =AU, =[B, (AU ) +

9

By (AU )1/By +B,) ®
AUy =B (AU gy ~ AU ) By +B,) (10)
AUitp = _Bp (AUthn _AUthp)/(Bn + Bp) (11)

ae a*=(Bu1+P,)/(AUpn-AUuyp), a*S,= ANig, a*S,=ANjg,.

IMepeBipka 3apsIoBOi MOIeNi KOMIUIEMEHTapHHX
MOH TtpaH3WCTOpiB  MPOBOMWIACH HAa  TECTOBUX
CTPYKTypax, C(OpMOBaHHX 3 BUKOPUCTaHHIM SIK
MOJIIKPEMHI€BOTO (HOMIMUIAHOIO), TaK 1 aJrOMiHIEBOTO
3aTBOPIB MPH TOBIIHMHI ITi3aTBOPHOIO [iCIEKTpUKA 25
M (IC c. 1564, ¢.564, c. KP1830 BE4S).

Papianiiiny o06po0Oky TectoBux crpykryp 3 K-MOH
TpaH3UcTOpaMu TpoBoawiIN Ha ycraHosui AOUC-17b 3
BUKOPHUCTAHHIM 1OHI3aliHHUX PATIOHYKIIHUX JKEepes
a-onpominenns Pu”® (AMIIEJI-3, AUIIEJI-4) i Co”
(AUTIIEJI-5). VYcranoBka o-ompomineHas AOWMC-17b
BUKOHaHa Ha 0a3i BaKyyMHOi YCTAQHOBKM HaIlMJICHHS

YBH-75P2 i wmictuth B co00i ONpPOMiHIOBaY 3 O-
JUKEepeJIOM, KaMepy ONPOMIHIOBAHHS 3 BIKHOM JUIs
BI3yaJIbHOTO  CIIOCTEPEXKEHHS  IpOLECy,  CUCTEMY
BaKyyMHOI BIJIKQUKH, TpUMad KPEMHI€BUX IUIACTHH i3
TecToBUMH  cTpykrypamu  K-MOH  TtpaH3ucropis,
cUcTeMy OOepTaHHsS 1 HarpiBaHHSA IUIACTHH, IIyJBT
VOPaBIiHHA 3 PpamgiOgO3UMETPUYHUM TPUIAIOM 3

JATYUKOM JETEeKTYBaHHS O- 1 Yy-BHUIIPOMIiHIOBaHHS.
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Ekcrutyarartiitai XapaKTEePUCTHKHI pamiamiitHoi
ycranoBku AOWC-17b nogani B Tabmui 1.

KpemHi€eBi mmacTUHN 3 TECTOBUMH CTpyKTypamu K-
MOH TpaH3UCTOPIB ONPOMIHIOBAINCH HA YCTAaHOBII
AOHUC-17b 3 eHepriero o-9acTHHOK 5-5,5 MeB. [Insa
OTPHUMAaHHS HEOOXITHHX €ICKTPO(]I3MUHMX [MapaMeTpiB
IYCTHHA O-MOTOKY ckiagana 5-107 cm?/Bc npu 3mini
mosu 1,2:10" mo 1,410 cem™? (1 krad mo 1 Mrad).
Bucoka piBHOMIpPHICTh 1 CTaOINIBHICTH O-OTIPOMIHEHHS
JocsTanach 3a paXyHOK TepMocTalimizamii o-mkepena i
oOepTaHHs MiAKIAAKOTpUMada. MU JOCIIIMIN BIUTHB OL-
ONMPOMIHEHHST HAa TMPOIEC HAKOMUYCHHS 3apsay B
nig3atBopHoMy nienektpuky K-MOH tpan3ucropiB Ta
XapaKTepUCTUKH p-N-TIEpexoMdiB 1 Ha Iid OCHOBI
PO3pOOIIIN TEXHOJIOTIT FOCTYBaHHS: TOPOTOBUX HAIPYT
H-MOH i K-MOH crpykryp BIC (cepiit KP580, KP132,

KP1830, KPI1816) Ta koedillieHTa MiJCHICHHS
UT,p B

1.5

1.0

0.5

10"
1
N, em”

-0.5

Ur,

Puc.2. 3anexHicTh MOPOroBoi HAPYTry N i p-KaHAJIBHUX
TPaH3UCTOPIB 10 oi-onpominenns (1) i micas Hporo (2).
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Puc. 3. 3anexnicts 3mMinu noporosoi Hanpyru AUy, (if cknamosux AUy, AUy, AUp=AU,y,) Bix 103U O
onpominenHst D juist K-MOH tpan3ucrtopiB: 1- 3 antomMiHi€BUM 3aTBOPOM; 2- 3 MOJIKPEMHIEBUM 3aTBOPOM 1
MOJIKPEMHIEBUMH €KpaHaMH; 3-3 HITPUAN30BaHUM I113aTBOPHUM Ai€IEKTPUKOM Ta TOJIIUIHUM 3aTBOPOM.

6inonsipHux crpyktyp (K140, KP1021) [1,2].

Busnauenns koeodinientis Can-Ilmammepa B, i B,
MPOBOJIMIIOCH HA OCHOBI 3MIiHH PYXJIMBOCTEH €JIEKTPOHIB
1 IIPOK 10 1 MICIIs 10HI3aIIHHOTO OMPOMIHEHHS TECTOBUX
CTPYKTYyp. BHMiproBaHHS pPYyXJIMBOCTEH HOCI{B 3apsay
€JNEeKTPOHIB 1 IipOK 3IIMCHIOBABCS METOIOM CTPYyMY
Xomnna [4].

IIpoBeneHi MOCHTIKEHHS MOKAa3ajll OPUTIHAIBHICTh
nanoi 3apsmoBoi mozaeni A K-MOH Tpan3ucTopiB npu
iX o-ONpOMiHEHHI IS FOCTYBaHHS 1X HOPOTOBHX HAIpPyT
[1, 2]. Jana mMozesp BKaszajga Ha MOXJINBE (OPMYBaHHS
p-KaHaTBHUX 3  IHOYKOBaHMM  KaHaimom  MJIH
TPaH3UCTOPIB 3 HYJIBOBOIO 1 HaBiTh JIOJATHOIO
MOPOrOBOI0 HANPYrow (puc. 2) i g03Boiwia GopMyBaTH
Hu3bKonoporosi (< 0,5 B) K-MOH BIC.

Pospobiiena 3apsimoBa Mopenb KOMILIEMEHTapHUX
MOH TpansucropiB mpu ix pagiamidHii 06pooui
IOHI3YIOUMM O-OTIPOMIHCHHSIM BKa3ye Ha Te, IO
OCHOBHUMH 3apsZiaMd B TiJ3aTBOPHOMY Ii€JIEKTPUKY
TIPH X OTIPOMiHEHHI € OKCHIHO 3aXOIUICHHUH 3apsia Qo i
3apsiz HoBepXHeBHX cTaHiB Q. ToMy 3MiHIOIOUYM 03U O
OTIPOMiHEHHSI MOJKHA TIPEH3IHHO PETYIIOBATH MOPOTOBi
Hanpyru K-MOH Ttpamsuctopie BIC 1 mpoBomuTh
enekTpodizuuHe JiarHOCTyBaHHS HafiiHOCTI
chopmoBanux crpykryp BIC [6], Ha 1o BKa3ywoTh
rpadiku puc. 3.

Takum  4YMHOM, i3

BUXOOYN IMPOBEACHUX
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JTOCTIJIKCHb MOKHA BCTAHOBHTH ISl PAialliiHO CTIHKUX
K-MOH ctpyxtyp BIC nomyctumuii 3cyB MOpOroBOi
HAmpyrd Ul N- 1 pP-KaHAIBHUX TPaH3UCTOPIB LIS
CKJIAJIOBOi, 3YMOBIICOi 3MIHOKO 3apsiy IOBEPXHEBUX
craniB AUjup< 0,3 B, Ta 118 CKJIaJ0BOi OKCHAHO
3axorieHoro 3apany Ha mactkax AUg,, < 0,1 B npu
J1031 a-orpoMiHeHHss D= 5-10° rad.

[lincymoByroun  BHKIIAZCHE
HACTYITHI BUCHOBKH:

Ha ocHOBi maHoi pamiamiifHOI 3apsmoBOi Mozeri
kommiemMeHnTapaux MOH Tpan3ucTopiB cyOMiKpOHHOI
texHotorii BIC po3po0OiieHa HU3Ka METOAMK EIEeKTPO-

MOXHA  3pOOHUTH

(hi3MYHOTO  JIarHOCTYBaHHS  HAMIHHOCTI  €JIEMEHTIB
ctpyktyp BIC TecToBOro KOHTPOJIO TEXHOJOTIYHOTO
CAIlIPy [6]:

K-MOH TPaH3HCTOPIB 3 ATIOMIHIEBUM,
MOJIIKPEMHIEBUM 1  TONIOUAHAM  3aTBOpAMH  JUIS
NpOTHO3yBaHHA  papmianiiinoi  crifikocti  K-MOH
ctpyktyp BIC mno 3cyBy iX mOporoBux Hampyr
AUth:AUthn‘AUthp~

2. n-MOH TpaH3ucTOpiB AN MPOTHO3YBAaHHS

HaxiHOCTI OimonsipHuX BIC mo TepMomonbsoBOMy 3CyBY
HaTpyTH mI0cKuX 30H AUgp.

3. HamiBnposimaukoBux MOH- 1 TOHKOILTIBKOBHX
KOH/ICHCATOPIB AK NWHAMIYHUX EJIEMEHTIB ITaM’SITi IUIs
MPOTHO3YBAHHS HAAIHHOCTI CTPYKTYp OMEpamiiHuX Mif-
cumoBauiB, RC-digpTpiB Ta cxeM mam’sTi 10 3MiHi



C.I1. HoBocsmuii

Harpyru apyroi rapmMoHiku AU,;. [5]

BimnoBimHo maHiii Momeni po3poOiieHa pamialiiftHo
criiika TexHojoris ¢opmyBanus K-MOH crpykryp 3 C.II. Hoéocaonuit — Kanouoam mMeXHIYHUX HAYK,
BUKOPUCTaHHIM JIETOBAHHUX IOJIKPEMHIEBHX EKpaHiB Ta npogecop.
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The Radiation Charging Model of C-MOS Transistors of
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The described model enables to evaluate radiation resistance C-MOS structures of VLSI during their o-
irradiation by assessing of the threshold voltages shift.
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