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[HEPCIIEKTHUBHBIE MATEPUAJIBI 1J1X1 HU3KOOMHBIX
TOJICTOINUVIEHOYHbIX PESUCTHMBHbBIX SJIEMEHTOB

Paspabomannas na ocnose Ag/Ru/Pd cuc-
mema nacm u co0epiIcarue 8 dMotl cucme-
me 35—45% cmexnoceazku obecneuusa-
om HeobXooumvle Xapakxmepucmuxku pe-
3UCMOPO8 U PACUUPSIONM 803MOHNCHOCU
MOACMONJIEHOYHOU MEXHOJI02UU.

Hecmotpst Ha OypHOE pa3BUTHE HOTYTIPOBOIHUKOBON
MUKPOIJICKTPOHNUKH TOJICTOIUICHOYHAS TEXHOJIOT U ITPO-
JOJDKAeT yAep>KUBATh CBOW TPAJUIIMOHHBIE TIO3UINY Ha
PBIHKE pa3pabOTKU M IPOM3BOACTBA PaIHOICKTPOHHOMI
ammaparypsl. B mocnename roasl HaMeTHIIach TEHICHITHS
TMPUMCHCHU TOJICTOIUIEHOYHOM TEXHOJIOTMH B HOBBIX 00-
JJaCTAX TEXHHUKHU (CCHCOpLI, JJIOMHHCECHCHTHBIC ITIaHCIIN,
HarpeBaTeIy Pa3IMyHOro TUMA U T. 11.). Takoe mosjoxe-
HIE OOBSCHSICTCS YHIUKATGHBIM COYETaHHEM SKOHOMUIC-
CKHUX M TEXHIYECKHUX XapaKTEPUCTUK TEXHOJIOTHIECKOTO
mporecca: IpH J0CTaTOUHO HU3KOH CTOMMOCTH IPOU3-
BOJICTBA JIOCTUT'AIOTCS BBICOKHE KAY€CTBEHHBIC XapaKTe-
PUCTUKH (CTaOWIBHOCTB, yAEIbHAS MOIITHOCTS, JUANa30H
HOMHUHAJIOB U T. 11.) [1, 2].

HoBgle cxeMoTexHHYECKUe peleH s almapaTyphl o-
TpeOOBAIH PELLICHUS 3a/1a9H CO3aHNS] BBICOKOCTAOMIBHBIX
HI3KOOMHBIX TIEPEMEHHBIX PE3UCTOPOB, TIPH STOM OCHOB-
HOe TpeOOBaHUE K PE3UCTHBHOMY CJIOF0 — BBICOKAs yc-
TOMYMBOCTH K HUCTUPAHUTIO U TTIAAKOCTb IIOBEPXHOCTHU.

CyIecTBYIOIIHE B CTPAaHE PE3UCTUBHbBIE MATEPHAIIBI
Ha OCHOBE COCAWHECHUH PyTEHHS UMEIOT yAEIbHOE CO-
npotusienue 5 Om/0u Beimie. [ToBepxHOCTE pe3ucTopa
IIEpPOXOBATast, YTO IPUBOIUT K HEPABHOMEPHOCTH MOKa-
3aHUH pe3ucTopa B Ipolecce NOACTPOUKH U K H3MEHE-
HUIO COTIPOTHBIICHNUS PE3UCTOpa B IIPOIIEcCce IKCILTyaTa-
ITHH, TTOCKOJIBKY TTPH IIepEeMENISHIH TOKOCHEMOB (MeTaJI-
JUYECKHX IIETOK 13 criaBa Ni/Ag) 1Mo Takoi moBepxHO-
CTU HaOMIOaeTCs BTUPAHUE) MaTeprasia KOHTAKTa B IIPU-
MIOBEPXHOCTHBIN CIION.

[lepoxoBaToCTh MOBEPXHOCTH pe3UCTOpa 00yCIIOBIIE-
Ha CHIDKCHHEM KOJIMUECTBA CTEKII000PA3yIOIIEero HamoJl-
naurens 10 18—20%. Yeennuenne CTeKIOHATIOTHUTES 10
30—40% obecrnieunBaeT HEOOXOAUMBII BUJI TIOBEPXHOCTH,
HO YBEITIMYMBACT CONPOTHUBIICHHE JIO0 JAECSITKOB KHIIOOM.
Takum 006pa3oM, IMHCTBEHHBIM ITyTEM PEIIICHHs podITe-
MBI SIBJIIETCS TIOMCK (DYHKITMOHAJIBHOTO MaTepuaa, ooec-
MIEYMBAIOIIETO TPpeOyeMOoe COIPOTHUBIICHUE TIPH JOCTATOY-
HO BBICOKOM COZEPXAHHU CTEKI0(]a3bL.

Ha nepBom 3Tane pa3paOOTKi HU3KOOMHBIX THACT €
XOPOIIMMH OBEPXHOCTHBIMH CBOMCTBAMH OBIITa HCCITE-

JI0BaHa cucTeMa nact Ha ocHoBe Ag/Pd ¢ conepkannem
cBsi3kH 710 40%, HO OHa B CBSA3H C BBICOKHM COJIEpXKa-
HUeM nayanus B nacte (1o 20%) He monydnia aaib-
HEHNIIETO pa3BUTH U3-3a 3HAUNTEIBHON CTONMOCTH.

Ha cnenytrommem stane uccieoBanach CUCTeMa MacT
Ha ocHOBe Ag/Ru. PazpaGoTanHble MacTbl C HOMHHAJIOM
10—50 Om/0 BBHUIY HECTAOMIBHOCTH PE3UCTOPOB U
BBICOKOTO TonoxuTenbHoro TKC Taxoke He MOMydriIH
JTaJbHEHIIETrO Pa3BUTHS.

Haubosee nepcnekTHBHOM 1151 TOMyYeHust TpeOyeMo-
TO pe3ylIbTaTa IpeICTaBIsIeTC sl CHCTEMA TacT, pa3pado-
taHHas Ha ocHOBe Ag/Ru/Pd. ComepskaHue CTEKI0CBS3-
KU B 3TOU cucteme cocrasisier 35—45 mac.%. Oiny-
HBbIC ITIOBEPXHOCTHBIC CBOMCTBA U TEXHOJIOTHYCCKUE Xa-
PAaKTECPUCTUKHU IACT O6CCH€‘II/IBaIOT HX 3HAYUTCIIbHBIC ITPEC-
HUMYIIIECTBA IT0 CPABHEHHIO C CYIICCTBYIONIMMHI PE3NC-
THUBHBIMH MaTepHaTaMH.

OO0pa3upl A1 UccaeloBaHUS U3TOTaBIMBAINCH U3
MacCT, MPECTABIISIOMUX COO0M CYyCIIEH3UI0 MEIKOIHUC-
TIEPCHBIX TIOPOIIKOB cepedpa, auIausl, yTSHUS 1 CTEK-
nodasbl B OpraHMyeckoM cBszyromieM. [lactel HaHOCH-
JIM METOZIOM TpadapeTHOH IeyaTy Ha KepaMHIeCKoe Oc-
HoBaHue (momnoxku u3z 96% Al,0;). Jlns nevaru uc-
MIOJIB30BAIICS TpadapeT U3 CETKH 13 HePKaBEIOIIEH cTa-
11 ¢ paszmepowm staeiiku 40 MxkM. ['eomerpus TecToBOrO
pe3ucropa — JuiuHa 18 MM, mupuHa 3 MM.

[Tocte HaHECEHMS OTIICUATKH IIPEIBAPUTETHHO IO~
CyLIMBAaJIY IIPU KOMHATHOU TEMIIEpaType B TEUEHUE 5S—
10 mun, a 3atem B Teuenne 10—15 mun npu 120°C, n
BXKUTAJIM Ha BO3yXe MpH mukoBoi remneparype 800°C
B TeueHue 10 muH. TonmmHa noacymieHHoro ciost 20—
24 MKM.

I[J'ISI HU3TrOTOBJICHUS KOHTAKTHBIX ITOIAaJJOK HUCIIOJIb-
30BaJIach MMPOBOAHUKOBAs cepeOpo-NanIagueBas macTa
Mapku 4320, npeaBapuTteasHO BoxkkeHHas ipu 850°C.
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Ha pucyHnke npencrasieHa TeMIiepaTypHO-BPEMEH-
Has ,HI/IaI'paMMa BXXUT'aHUSA pe3I/ICTI/IBH]>IX I1acCT. HO BHCIII-
HCMy BI/II[y I1aCThI ITOCJIC BXKUT'aHUA HpeﬂCTaBﬂﬂIOT CO-
00 ONecCTSIIUi TIIAAKU CIIOH YepHOTO IBeTa Oe3 paKo-
BHH U TPEIIVH.

Tabmnuma 1
Ceoﬁcm@a pa3pa6omaHHbzx HU3KOOMHBIX pe3UCmueHbvlx
JlemMerHmoe6

Tabmuua 3
Ceoticmea HUBKOOMHbBIX Pe3UCMUBHBIX DNEMEHMO8 U3 NACH
¢upmvl «Du Ponty

Mapxka nactet

m
apavietp 4301 | 4305 | 4310

Vaensroe conporusienue (+ 20%),

Ow/0 1 5 10

Mapxka nactsl
Tapaserp 4662 4663 4664
YnemsHoe conpotueierne (+ 20%0),
onesos comp F209 o5 | 25 | 10
TKC, 107 1/°C (+25°C —+125°C)|  +100 +100 +100
Bsi3koCTh acThI (BUCKO3UMETP 120—220| 120—220| 120—220
Bpykdunsna, mpu 25°C)

TKC, 10°° 1/°C (+25°C—+125°C) | +200 | +150 | +100

KonTaxTs! n3 miatnHO-cepeOpsiHO rmacTs! Mapku 9770 dupmbr
"Du Pont"

YcaoBHAS BSI3KOCTh, MM 20 — 24|20 — 24|20 — 24

CBo¥iCTBa IOy 4E€HHBIX PE3UCTUBHBIX JIEMEHTOB IIPHU-
BeJieHB! B Ta01. 1. [[71st momy4yeHust mpoMeKyTOYHBIX Be-
JIMYUH yAeTbHOTo conpoTuieHus nmacta 4305 (5 Om/A)
MOJKET CMEIMBATHCS C MACTaMH COCEJHUX HOMMHAJIOB
4301 u 4310. M3-3a pa3nu4HOro XMMHYECKOTO COCTaBa
nactsl Mapok 4301, 4305 u 4310 He cMemMBaroTCA C Ia-
cramu cepur 5000 u 5300 TY V 14314765.002—2000.

[Ipn HEOOXOMUMO CTH TUICHOYHBIE PE3UCTOPHI MOTYT
3amumarbest nactoi Mapku 0011 Ha OCHOBE MHOTOKOM-
MMOHEHTHOTO JIETKOILIABKOTO CTeKIa. MI3MeHeHune ynens-
HOT'O COMPOTUBIICHUS MTOCIIE BYKUTAHHS 3aIIUTHOTO CJIOSI
cocraBisier 1—3%.

Tabmuma 2
Xapakmepucmwcu nomenyuomempos C uCnoib306aHuem
Pa3paboOmanubix nacm

Mapxka nacTbl
4301|4305| 4310

ITapameTps! KOHTpOIIA

H3MeHeHne KOHTaKTHOTO COIIPOTUBJICHUA

mocie 100 ckonbxennit,% (kontaktel w3 na- | 0,8 | 0,6 | 0,4
TYHHOU IPOBOJIOKH)

CTabUIIbHOCT TIPH TIOTPYKEHUH B pacIliaB-

nennblii npumnoit [ICp B Teuenue 5 ¢ npu 20( 10| 15

220°C

B Tada. 2 npeacraBieHbl XapaKTEpUCTUKY IIOTEHLIU-
OMETPOB C HCIOJIb30BaHNEM pa3paboTaHHBIX MACT. AHa-
JIOTHYHBIE MATEPUANIBI BBITyCKaroTCs (hrpmamu «Du Pont»
(CIHIA) [3] u «Dama-macte» (Poccus) [4]. Ux xapakTe-
pYCTUKY TIpUBEACHHI B Taba. 3, 4.

Pa3paboTanHast cucTeMa HU3KOOMHBIX I1AaCT Halula
HEOKUJAAHHOE IPUMEHEHUE IIPU U3TOTOBJIEHUY TOJICTO-
IUICHOYHBIX HArpEBATENbHbIX JIEMEHTOB /1711 KOIIMPOBaJIb-
HOU TEXHUKU U JIa3€pHBIX IPUHTEPOB. M3roTOBIEHHbIE

Tabmuma 4
Csoiicmea HUBKOOMHbBIX Pe3UCIMUBHBIX INEMEHMO8 U3 NACH
Gdupmel «Onma-nacmoly

Mapxka nactsl
ITapamerp
TICTIPy-0,5 | IICITPy-10

VnensHoe conporusienue (+ 20%), 035075 70-13.0
OM/D ) ’ ’ ’
TKC, 107° 1/°C (+25°C — +125°C)|  +350 +150
Bs3kocTh macTsl (BHCKO3UMETP

Bpykdunsaa, npu 25°C) 20—25 20—25

KonTakTs! u3 cepedpo-nauiaaneBoi u cepedpo-IIaTHHOBON
nactbl cepun [111

Ha aJTFOMOOKCHIHOM KepaMUKe HarpeBaTelbHbIC 3JIeMEH-
ThI HE YCTYIAIOT 110 XapaKTepUCTUKAM ILIHUPOKO IIpHUMe-
HSI€MbIM TOHKOIUIEHOUHBIM, HO OKa3bIBatOTCS 3HAYUTEIIb-
HO JIOJITOBEYHEH, a TIaBHOE, SKOHOMUYECKH Oosee BbI-
TOJTHBI.

E1ie omHIM priMeHEHHEM SBIISICTCS UCTIOIb30BaHUE
PE3UCTHBHBIX MACT MPH U3TOTOBJICHUH 3JIEMEHTOB Tep-
MOTIEYaTAaOIIUX FOJIOBOK.
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Manaraiorest TeopeTHuecKre OCHOBBI TeJEBUACHHS U aHAMU3UPYIOTCS (pU3UUECKHE TPOIECChl B BAXK-
HeHIINX y3/1aX TeJeBU3HOHHON annapaTtypbl — (POTO3/1EKTPUUECKHUX U ONTO3IEKTPUUECKUX NPeoOdpaso-
BaTe 51X, MOAy/asix TB mpuemunkoB n ap. PaccmartpuBaioTcsi ocHOBHbIe coBpeMeHHble TB cucteMmbr:
IBETHOTO TeJIeBHCHHU, CTyTHHKOBOro TB Bemanus, kabenbHoro TB, cTepeoTeneBiIeHNS, TeTeBH3HOH-
HOTro KOHTpoJIsi U u3Mepenns. Oco6oe BHUMaHUe yaeaseTcs npodaemam uudposoro TB Bemianus, Tex-
HOJIOTHH MHTEPAKTHBHOTO TeJCBH/CHHS, Tepelaul TeJeBU3UOHHBIX TPOrpaMm 1o cetin MHTepHeT n — B
MepCreKTHBe — HHTerpaliy BCeX TeNCKOMMYHHKAIIMOHHBIX CIyKO B €AMHYIO CHCTEMY.

JI151 CTY/IeHTOB BY30B, 00yualoliuxesi no HanpasiaeHno «TeJeKOMMYHHKAILMU» W CMELMaJbHOCTH
«PannocBssb, panvoBellaHde W TeJeBHIeHHe». YUeOHUK OYyIeT TaK:Ke MOJe3eH JJs HHXKEHEpPOB,
\pa60Ta}OHlI/IX B 00/1aCTH TeJeBU3UOHHOH TeXHUKH.
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