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© OfuewrneHHbm HHCTHryT R..nepHbIX accnen oaanaa .uy6u a . 1988 

1. onVlCAHVlE IlEnEI7I VI KOHCTPYKIlVlVl
 

MVlKPOBEPWVlHHoro ,D.ETEKTOPA
 

YH..,BepcaIlbHblH KaIlopHMeTpwlecKHH ACTeKTOp (YK,D.) 15YAeT RBIlRTbCR 6a30

BOH YCTaHoBKoH AIlR npoaeneuas 3KcnepHMeHTOB Ha KOMnneKce CTanKHBalOlllHXCR 

npOTOH-npOTOHHbIX nvxxoa C 3HeprHeH 3x3 T3B Ha vcxoparene YH K [Cepnyxoe) , 
YCTaHoBKa Aon>t<Ha 6blTb 3aAei1CTBoBaHa B 1995 r. MHKpoBepwHHHblH AeTeKTOp, ona

CblBaeMblH HH>t<e, pacnonoscea B u eHTpaIl bHoH 'laCTH YK,D. H npeAHa3Ha'leH AIlR npe

UH3HOHH0i1 peracrpauaa KOOPAHHaT BepWHH pacnana BTOPH'lHbIX KOpOTKO>t<HByJUlo1X 

'l3CTHU. ,D.IlR AeTeKTHpOBaHHR 'laCTHU c06HpaeTcR 3apRA (OKOIlO 25000 :meKTpOHOB 

HIlH AblpOK), 06pa3ylOU4HHcR B pesvnsrare HOHH3aUH.., B KpeMHHeBoi1 nnacrnae ron

lllHHOH OKOIlO 300 MKM. Flnacraua BblnOIlHeHa B BHAe nonocxoaoro A..,oAa, HcnOIlb

svioureroca B pe>t<HMe nonaoro YAaIleHHR HocHTeIleH. ,D.nR nony'lCHHR nvsurero KOOp

AHHaTHoro paapeureuaa npH pafiore nerexropa B MarH..,THOM none Ha nonocxv C06H' 

palOTCR AblpKH. BpeMR c60pa aapana - oxono 10 HC, 'ITO n03BonReT HCnOnbJOBaTb 

AeTeKTOp npa 60nbwHx CBeTHMOCTR X xonnaanepa. 

3neKTpoAbl, Ha korope re co fi apaer ca 3apRA, npeACTaBnRIOT C060H nonOCKH, 

pacnonosceaxere C war OM 2 0 MKM. Pa3AeneHHe aapaaa ..,3-3a AHQlQlY3HH HocHTeneH 

Ha COCeAHHe nonocxa n0 3BOllReT BOCCTaHOB..,Tb xoopnaaarv 'laCTHUbl C TO'lHOCTblO 

OKOIlO 3 MKM / 1 
,2 I. ,D.eTeKTop COCTOHT H3 r p ex U..,Il HHAP"' 'l ecKHX cnoea, oKpy>t<alO

lllHX MecTO CTonKHOBeHHR nvsxoe, All..,Ha cnoea 20 CM, AHaMeTp OT 8 AO 10 CM. IlH' 

n..,HAp"''lecKaR nOBepXHOCTb Ha6HpaeTCR H3 AeTeKTopHblX nIlaCT..,H WHp"'HOH 4,5 CM. 

C'l..,TbIBalOlllaR 311eKTpOHHKa pacnonaraerca C ABYX KOHUOB nIlaCT..,Hbl. MexaH"''leCKaR. 

KOHCTpyKUHR MOAynR, coaepacauiero aerexrops. .., 3neKTpoHHKy, npenvcwarpaaa

er M..,H..,M..,3au..,1O naccasaoro BeU4ecTBa Aep>t<aTeneH. H..,>t<e np..,BOA..,TCR xparxoe ona

caaae OCHOBHblX napaeaerpoe MHKponOIlOCKOBoro aerexropa .., C'lHTbIBalOllleH 

311eKTpOHHKH. 

2. ,D.ETEKTOPbl 

KaK y>t<e OTMe'laIlOCb, nonocxoasui nerexrop RBIlReTCR AHOAHOH MaTpHueH, 

Ha KOTOpylO nOAaeTCR 06paTHoe HanpR>t<eHHe AIlR nepexoaa B pe>t<..,M nonaoro 06eA' 

HeH..,R . MaTpHua ..,MeeT pa3Mepbl 46x100 MM. ,D.llR H3rOTOBneHHR MaTp..,Ubl ..,cnonb

averca BbICOKO'lHCTbIH (paBHOMepHO pacnpeaeneausre no 06beMy npHMeCH 101 4 /CM3 ) 

6e3A..,CIlOKaUHOHHbIH n-KpeMHHH C conporasneaaev oxono 4000 OM'CM, asipeaaa

HblH C opHeHTaUHel1 < 111 >/3 ,4/. nOClle H3rOTOBneHHR HennOCKOCTHOCTb MaTpHUbl 

He npeasuuaer 15 MKM. ,D.HoAHble nOIlOCKH HMelOT W"'pHHy 5 MKM, OTKnOHeHHe 
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OT n p AM OH nl1HL-l \l1 He n p ea s uua er 1 MKM. n Oll0 CK L-l p acn o n ar aior ca C U1arO M 2 0 M K M , 

C onuoro K OH14a Ka>K.QaA nortocxa coe.Q\I1HAeTCA xepea conporasneaae OKOll0 3 M O M 

c 3a 3e M llRIO llleHCA paMKOH WL-l PL-l HOH 200-300 M KM. DAHa AeTeKTopHaR nnacraa a co

Aep>K\I1T 2304 .Q \I10AHbl e nOll0CKL-l. Pa60'laA nnouians AeTeKTOpHoH nllaCT\I1Hbl.QOll>KHa 

COCTaBll ATb He MeHee 98% ee 06LUeH nnouiana , 
C'I\I1TbIBaH\I1e L-lHlPOpMa14L-lL-l npO\l1CXOAL-lT C Ka>K.QOH TpeTbeH nOll0CK\I1, TO ecrs 

C warOM 6 0 MKM. nplil 3TOM eMKOCTHaA Me>K.QynOllocKOBaA CBA3b n03BOllAeT B cy

LUecTBeHHoH creneau L-l36e>KaTb norepa npocrpaacraeaaoro paspeureaaa, CBR3aHHoiil 

C YMeHbWeHL-leM 'I\I1Clla C'lI1TbIBaeMbIX nOllOCOK. llYBcTBliITellbHble .Q\I10.QHble nOll0CKI1 

nOAcoe.Q\I1HAIOTCR K Cne14\11allbHO pa3pa60TaHHoH M\I1KpOCXeMe YCI111\11TelleH alllOMI1H\I1e

BblM\I1 npOBOnO'lKaM\I1 .QliIaMeTpoM 20-25 MKM C nOMoLUblO vnsrpaaevxoeoa M\I1KPO

CBapKI1, nna xero Ha .Q\I10AHOH MaTp\l114e \11 MI1KpocxeMe YCI111\11TelleH 113rOTaBll\11BalOTCR 

COOTBeTCTBYlOlU\I1e all1OM\I1HI1311poBaHHbie n 110 LUa.Q KL-l. Flonocxoaste A L-lO.QbI C03.QaIOTCA 

MeToAoM \I1M nllaHT\I1pOBaH\I1A. TOllLUI1Ha \I1MnllaHTl1pOBaHHOH 30Hbl COCTaBllAeT 5-7 MKM. 

llT06bl \I136e>KaTb 3lPlPeKTa KaHalll1pOBaHI1A. 0pl1eHTa14\11A ny'lKa Bb16L-lpaeTCA paBHoH 
0

OKOll0 7 OTHOCL-lTellbHO KpL-lCTallll0rpalPL-l'lecKoH OCL-l. C1>eM CI1rHall0B C nOllOCOK 

Ha BXOAbl YCI111I1TelleH np01il3BOA\I1TCA xepea pasnenarensaere eM KOCTI1, «oropsie 

AOll>KHbl BblAep>KI1BaTb patiosee HanpR>KeHL-le nerexropa 11 6blTb MHoro 6011bwe eM

KOCTL-l nonocxa. Taxae eMKOCTI1 BblnOllHRIOTCR nyTeM HaHeCeHL-lA Ha L-lMnllaHT\I1pOBaH

HylO 30Hy TOHKoro Cll0A .QBYOKI1CL-l KpeMHL-lR C nOClleAYIOLUI1M HaHeceHl1eM Ha 3TY 30

Hy Cll0A all10MI1HI1R15 I. 

KOHCTPYK14L-lR aerexropa BblrllRAI1T ClleAYIOLUL-lM 06pa30M: 1 MKM anIOMI1HL-lA, 

0 ,2 MKM ABYOKL-lCI1 KpeMHL-lR , 30Ha p+ \I1 M n llaHTa 1411 11 ( 6 0 p ) , Me>K.Qy nOll0CKaML-l 

ABYOKL-lCb KpeMHL-lA TOllLUL-lHOiil OKOll0 2 MKM; 06paTHaR CTo pOHa - 1 MKM alllOMI1

HI1A, n+ L-lMnllaHTa14L-lA (MbIWbRK). lt1MnllaHTa14I1R B 30Hy nOll0CKL-l np0I13BOAL-lTCR 

uenocpencr eeaao 'Iepe3 TOHKL-lH clloiil ABYOKI1CI1 KpeMHL-lR. B AallbHeiilweM npl1 113 

rOTOBlleHI1L-l MaTpL-l14bl He L-lCnOllb3YIOTCR npoueccu C O'leHb Bb lCOKoiil TeMnepaTypoiil, 

TaK KaK 3TO np\l1BOA\I1T K AL-llPlPy3l1\11 L-lMnllaHTl1pOBaHHoiil 30Hbl . nOCTORHHaR COCTaB

llAIOLUaR TeMHOBoro TOKa OT nOll0CK\I1, KaK npasano. He AOll>KHa npeesnuars 1 HA. 

Ha MaTpL-lUY nocne L-l3rOTOBlleH\I1R AOll>KHO 6blTb HaHeceHo 3alU\l1THOe noxpsrrae 
[creicno, 3nOKCL-lA \11 r.n.) • Flpoaepxa AI10AHbiX nOllOCOK no TeM Ho Bo M y TOKy B pe>KL-l

Me nonsoro 06eAHeHL-lA np0L-l3BOAL-lTCR C nOMOLUblO 3BM, B xasecrae rOAHblX pac

CMaTpL-lBaIOTCR MaTpL-l14bl C 'IL-lC1l0M pa60TalOLUI1X nOll0COK He MeHee 99%. 06LUile KO 

1111'leCTBO AeTeKTOpHblX nnacraa - 150. 

3. 3nEKTPOHlt1KA CYlt1TbIBAHlt1A lt1Hc1>OPMAUlt1lt1 

KaK y>Ke orwesanocs, pasneneaae sapana Ha HeCKOllbKO nonOCOK 11 Han\l1'1L-le 

Me>KAynollocKOBoiil eM KocTHoiil CBA3\11 n03BonAeT YMeHbWI1Tb 'lI1Cll0 C'II1TbIBaeMbIX 

KaHallOB npaKTI1'lecKI1 6e3 norepu TO'lHOCTI1 npl160pa. KOHe'lHO, npl1 3TOM YXYAwaeT

CA nevxrpexosoe paspeuieaae nerexropa, OIJ,HaKO OHO OCTaeTCA euie AOCTaTO'lHO 

BbICOKI1M . 3TOT MeTOA rpeever \I13MepeHI1A BenL-l'lL-lHbl sapana, cofiapaeworo ornens

HbIML-l C'lL-lTbIBaeMbIML-l nOll0CKaMI1. AllA L-lCnOllb30BaHL-lA npL-l60pa npa fionsurax CBe
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TL-lMOCTAX xonnaanepa Heo6xOA\I1MO 3aKOH'I L-l Tb C1> eM sapan a C nOll0CK\I1 aa BpeMI 

He 6011ee 20 HC. Ao npaxoaa vnpaenmouiero caruana, CBL-lAeTellbCTBYIOLUero 0 Heo 6 xc 

AL-lMOCTL-l aaperactpapoaers AaHHoe C06 b1T\I1e, BCR L-lH cPop Ma14I1R 0 K a>KAOM 2 G-HaHc 

ceKyH.QHoM L-lHTepBalle AOll>KHa 6blTb coxpaaea a B Te'leHL-le BpeMeHL-l AO 2 MKC. 

Aaanoroaue CA B L-l r OBb le peracrpu Ha OCHOBe n p\l160pOB C aapanoaoa CBR3b~ 
/ 6 / 

(n3C). OnL-lCaHHble B llL-lTepaType , npencraena-orca BeCbMa npL-lBlleKaTellbHblMI 

11 Bbl6paHbi HaML-l B xasecrae AL-lHaMI1'1ecKoiil aaanorosoa naMATL-l. Hy>KHO OTMeT\I1H 

'ITO L-lMeIOTCA npL-lMepbl CL-lCTeM, OCHOBaHHblX TaK>Ke \11 Ha APyrL-lX a ap a an r ax aaanoro 

Boiil naMRTL-l / 7 I. 

EMKOCTb AeTeKTL-lpYIOLUeiil nOll0CKL-l npl1MepHO B 100 paa 6011bwe, 'IeM eMKOCTI 

A'leI1KL-l n3C, n03ToM Y Heo6xOAI1M L-lH>KeKTOp (vcanarans] A llA roro, 'IT06bl nepe 

nars 3apAA C nOnOCK\I1 B nepavic A'leiilKy n3C. n3C Ha pn-nepexoaax co BCTpOeHHbl1\ 
/ 8 1 

npn-TpaH3L-lCTOpOM B nepBoiil A'leiilKe BblrllAAAT BeCbMa 311eraHTHo, HO, nO-BL-lAI1MO 

MY, He 06eCne'lL-lBaIOT AOCTaTO'lHO 6blCTPbliil nepeaoc aapana C AeTeKTL-lpYIOLUeiil nonce 

KL-l B n3C. 

3 .1. YCI111L-lTellb 

YCL-lllL-lTellb C nonocoa OK Oll0 100 Mru 11 wyMaMI1, He npeablWalOLU\I1ML-l B open 

HeM 700 311eKTpoHoB AllA HYlleBo H BXOAH OH eM K OCTL-l , AOll>KeH 6blTb L-l 3 rOTOBlle~ 
no cxewe YCL-l lleHI1A TOK a C K 03lPlP \I1UL-leHTOM YCL-lll eHL-lA OKOll0 300 11 nOTpe611eHL-lelli 

/ 9 
He 6011ee 1 MBT Ha K aH a11 , 1 0, 1 1 / . KMO n -TeXHOll0rL-lA C WL-lp L-l Hoiil llL-lHL-l iil 3 MKIV 

I1 2 / 
npeACTaBllReTCA npL-leMlleMOiil , OAHaKO >KeCT K \I1 e Tpe60BaH I1A Ha 6blcTpoAeiilcTBL-lE 

npL-l60pa L-l nOTpe611AeMYIO MO LUHOCTb M o ryT 06ycnoBI1Tb \I1Cn Ollb30 Ba H\I1 e OAHO 

MI1KPOHHOiil TeXH01l0r \l1 L-l . Y C\I111 L-lTe1lb, nO-B\I1A\I1 M OMY, AOll>KeH 6blTb BblnOllHeH aa 6\11 

rtonapasrx r paaaacropax A1lA 06eCne'leHI1A He0 6xOA\I1MOrO 6blcTpoAeiilcTBI1A. 

Cxeraa YCI111I1TellA BblrllAAL-lT clleAYIOLUL-lM 06pa30M. TOKoabliil npeavcanareru 

I1MeeT AL-llPlPepeHUL-la1lbHbliil BXOA C \I1MneAaHCOM OKOll0 50 OM 11 06paTHoiil CBA3bIC 

AllA cTa6\111l113aUI1I1 napaeaerpoa npa L-l3MeHeHL-lL-l TeMnepaTypbl 11 YllY'lWeHI1A panaa 

14110HHOiil cTa61111bHOCTI1. K03lPlPI1UI1eHT YC\I111eHI1A 3TOiil crvnesa paaea ~ 10. 3aTeIV 

cnenver lPOPML-lPYIOLUI1ii1 YCI11l\l1Tellb C nOCToAHHOiil BpeMeHI1 OK01l0 10 HC 11 A l1lPlPepeH' 

14l1allbHblM BXOAHblM KaCKaAOM, 'ITO Heo6xOA\I1MO AllA xopourea cTa61111bHOCT\I1 no no. 

CTOAHHOMy TOKy. HaKOHeu, cneaver BblxOAHoiil vcanurens. A\I1HaML-l'lecKL-lH .Ql1ana30H 

YC\I111L-lTellA cocraanaer OKOll0 40 AD. nl1HeiilHocTb YC\I111I1TenA B 3TOM AI1ana30He He xy 

>Ke 1%. 

npl1 paspatiorxe cxeMbl AOll>KHbl 6blTb np\l1HATbl cneuaansasre Mepbl, 06ecne'lI1' 

"	 BalOLUL-le MaKc\I1MallbHYIO nOMeX03aLUI1LUeHHOCTb «aaarroe, TaK KaK nerexrop 6YAeT 

pafiorare n0611L-l30CTL-l OT MOLUHblX BbICOKO'laCTOTHb:X paA\I10TeXHI1'1eCKI1X vcrpoacrs. 

Flepexpecraere HaBOAKL-l C xaaana Ha xaaan He AOll>KHbl npeasuuan, 1%. AnA YMeHb' 

WeHI1A nepexpecrusrx HaBOAOK Heo6xOAI1MO otiecnevars, 'lT06bl I1MneAaHC Me>KA\I 

C'l\l1TbIBaeMbIM\I1 nonocxawa 6blll CY.LUecTBeHHo 6011bwe, 'IeM BXOAHOH I1MneAaHC YCI1' 

narena, He06xOAI1MO npeavcuorpen, B03MO>KHOCTb noaasa Ha BXOAbl acex YCl1nl1' 

Telleiil KanI16pOBO'lHbIX C\I1rHall0B nepeMeHHoiil aMnll\11TYAbl B pa60'leM .Ql1ana30He YCI1' 
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m1Tene~ . B OAH O~ N1 \1l KpOCXeMe Heo6xOA\IlMO pa3M eCT\IlTb 256 KaHanOB YC \IlmHen e~ 

C npOCT paHCTBeHHblM w ar OM B cpeAHeM 6 0 MKM. OAHy nerexropuv-o nnacr aav 06

cn Y>K\IlBalOT r pa YC\Iln\llTenbHblX M\IlKpOCxeMbl. A n A npOBepKI1 pafiorocnocofiaocru 
M\IlKpOCXeM YC l1 n l1Ten e~ aa 6 a30 Bo~ Kp eMHl1eBoi1 wa ~6e AOn>KHa 6blTb 113rOTOBn e

Ha r ecr oaaa crpvxrvpa, n03B onAIOLUaA Kan l16pOBaTb Ha CBA311 C 3 B M KaHanbl Y C~1 

n l1T ene~ ,110 OKOH'IaTenbHoi1 pa3pe3KI1 wai16bi. Pasfip oc K03cPcPI1L\I1eHTOB YCl1neHl1A 

pa3n l1'1HblX KaHanOB, KaK npasano He AO&l>KeH np easuuars 5%. B Ka'lecTBe rOAHblX 

paCCMaTp\llBalOTCA MI1KpOCXeMbl C '1I1CnOM pa60TalOLUI1x KaHanOB He MeHee 99% . 

06LUee KOnl1'1eCTBO MI1KpOCXeM YCl1nl1Tene~ - oxono 450. 

3.2. Per acrp auanoroaoa naMATI1 

Aua noroaaa naMATb Ha 100 KaHanOB AnA Ka>KAO~ pa60'le~ nnOCKOCTI1AeTeKTO

pa 113rOTaBn l10aeTCA Ha OCHOBe np l160pOB C 3a pA AO BO~ CBA3blO. n 3C Ha np-nepexo

aax, nO-BlolAI1MOMY, np e.o. nO'lTI1TenbHbl lol3-3a nY'l we~ paAl1aL\I1 0HHO ~ cTa6I1nbHOCTI1/Il / . 

n l1Hl1lol naMATI1 pa3MeLUalOTCA Ha OTAenbHOM xpactanne 11 COeA\IlH AIOTCA C YC\IlnI1TenA

MI1 M I1KpOCBa p KO~, aHanOrl1 '1 HO TOMy, KaK ner exropa sre nnaCTI1Hbl COeA\IlHAIOTCA 

C YClol nI1TenAMI1. )f{enaTenbHO, '1T06 bl BpeMA nepeuoca aapsna C A'Ie~K I1 Ha A'Iei1KY 

He npeasuuano 2 0 HC. 3 TO BpeMA onpeaenaer 6blcTpoAei1cTBl1e np\ll60 pa. Flepexpecr
Hble HaBOAKI1 C xaaana Ha xaaan B nl1HI1AX n3C He AOn>KHbl npeaerurars 1%. 

60n bwlolHcTBO C0 6b lTl1 ~ He np eacraenaer cP113lol'l eCKOr O I1HTepeca lol B 3TOM cnv

sae lolHcPopMaL\\IlA ~a asi x one nl1HI1~ n3C He \Ilcnonb3y eTCA. YnpaBnAIOl1U'lH caraan nep

eoro ypOB HA. CB\IlAeTenbCTBYIO LUlol ~ 0 B03 MO >K HO~ He06xOA\IlMOCTI1 aaperncrpapo aars 

AaHHoe C06blT\Ile, OCTaHaBnl1BaeT TaKTOBylO xacr orv nep euoca \IlHq,opMa L\\Il11 Ha n\llHI1

AX n 3 C . CI1CTeMa. TaKI1M 06pa30M, nep eBOAI1TCA B pe>Klol M O>K\IlAaHI1A AanbHei1we ro 

peuieaaa 0 He06xOA\IlMOCTI1 peracrpauau C06bIT \IlA, KOTOpb lH anar ca oxono 10 MKC. 

np\llMepHO B 99% cnvsaee 3TO peui eaae (ynpaBnAIOLU\IlH caruan eroporo vpoaaa ) 

ABnAeTCA OTplolL\aTenbHblM. 11 BHOBb BKnlO'IaeTCA TaKTOBaA '1aCTOTa nepeaoca \IlHq,OP

MaL\I1\1l. B cnvsae nonoaorrenssoro peWeH\IlA Ha'l\llHaeTCA l\\IlK n C'IlolTbIBaH\IlA none3HO~ 

I1Hq,0pMaL\\IlI1. LilHQx>pMal\lolA 113 nocneaaax A'IeeK scex 256 napann en sastx n\llHHH n 3 C 

nepeHOC\IlTCA B aaanoroaua CABl1rOBblH peracrp, 113rOTOBneHHblH TaK>Ke Ha 6a3e n3C, 

lol3 Hero 3aTeM nocnenoeareneao C'IHTbIBaeTCA no Ka6enbHOH nHHHH C TaKTOM 20 HC 

\Il KOHBepTl1pyeTcA C nOMOLUblO caepxfisrcrpsrx 3un, pacnonO>KeHHblX B o6LUeH CI1CTe

Me C'IHTbIBaHlolA YKA. Fl pa C'IHTbIBaHI1I1 Tpl1 MI1KpocxeMbl 06'beAHHAIOTCA B OAHy ue
nosxv. apeMA C'IHTbIBaHI1A C HlolX COCTaBnAeT oxono 15 MKC. nonHbl~ umcn C'I\IlTbIBa

HI1A BKnlO'IaeT B ce6A C'I\IlTbIBaHl1e nocnenaax 10 A'IeeK napannensasrx mtHI1H n3C 

11 33HI1MaeT oxono 0 ,15 MC. npH MaKcHManbHoH CBeTl1MOCTH Konnai1Aepa \Il '1HCne 

aanvcxos nepaoro ypOBHA oxono 104 lc BpeMA 6nOKHpOBKI1 npH60pa AnA 0CYLUeCT

BneHI1A C'II1TbIBaHI1A COCTaBI1T He 60nee 10% OT none3Horo BpeMeHH. 

AnA npoBepKI1 pa60Tocnoc06HoCT\Il MI1KpocxeM alianoroBoH naMATH Ha 6a3D
BOH KpeMHl1eBO~ waH6e AOn>KHa 6blTb HJrOTOBneHa TeCTOBaA cTpyKTypa, nOJBOnAIO

LUaA KanH6poBaTb Ha CBA311 C 3BM KaHanbl napannenbHblX n\llHHH n3C H nocneAOBa

TenbHo~ nl1HHI1 r13C C'I\IlTbIBaHI1A ,110 OKOH'IaTenbHo~ pa3pe3KH waH6bl . LilCKa>KeHHe 
aMnnl1TYAbl Cl1ntana npl1 npOXO>KAeHH\Il ero '1epe3 n\llHHIO aHanoroBo~ naMATI1 
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He AOn >KHO npes suu ar s 1%. B x axecree r OAHblX paCCMaTpliIBalOTCA MI1KpOCXeMbl aa a

nor oaosi naMATI1 , y KOTOpblX pa60Tocnoc0 6HblMI1 o xaaanacs He MeHee 99% KaHanOB. 

06LUee KOnl1'1eCTBO MI1KpOCXeM aaanoroao a naMA T\Il - OKono 4 50 . 

4 . AA nb H E~W E E PA3B LilT Lil EnpOE KTA 

B XOAe oCYLUecTBneHI1A HaCTOALUero npoexra npencrasnaerca BecbMa »eenarens

HblM I1ccneAoBaTb B03MO>KHOCTb pa3MeLUeHI1A aerexropustx nnaCTI1H, YCl1nl1Te ne~ 

11 auanoroeoa naMA TI1 C 3n eKTpOH\IlKOH C'II1TbIBaHI1A Ha OAHOM KpI1CTan ne13, 14 I . Xa

paKTepl1CTI1KI1 npl160pOB AOn >KHbl COOTBeTCTBOBaTb napawer paw, np\llBeAeHHblM Bbl

we. B TaKOM MOHOnl1THOM aapaau re AnA AeTeKTOpa Heo6xOAI1MO, nO-BI1AI1MOMy, I1C' 

nonsaoaar s BbICOKOOMHb l~ KpeMHI1~ C opl1eHTalll1e~ < 100 >. B Ka'leCTBe nepsoro 

npl16nl1 >KeHI1A K 3TOMy sapaaurv BHa'lane Heo6xOAI1MO onpofioaars 06'beAI1HeHI1E 

YCl1nl1Tene~ 11 aaanorosos naMATI1 C 3neKTpOHI1KOH C'II1TbIBaHI1A B OAHy MI1KpocxeMy. 

npl1 3TOM MoryT 6b lTb npl1HATbl BO BHI1MaH\Ile 11Ae\ll, 113nO>KeHHble B p a60Te/ll / . Pa3 

pa60TKI1 MOHOnl1THOrO aapa aar a Ha'lHyTcA nocne nepBblX peavnsraroa, nony'leHHblJ< 

B eapaaure C pa3AenbHblMI1 3ne MeHTaMI1. 

B AaHHo~ 3aMeTKe Onl1CaH OAHOKOOPAI1HaTHbl ~ aapaaar nerexropa, npa 3TOM 

aa '1YBCTBI1TenbHble nOnOCK\Il c0611palOTcA AblpKI1. TaKO~ aapaaar OAHOK(l0PA\IlHaT 

HblX nerexropoa ABnAeTCA 60nee npeAnO'lTI1Ten bHblM AnA pa60Tbi B MarHI1THblX no 

nAX, TaK KaK finaronapa CYLUecTBeHHo MeH bwe ~ xonnoackoa nOABI1>KHOCT\Il AblPOK 

no cpaB HeHl110 C 3neKTpOHaMI1 06ecne'lI1BaeTCA 60nee asrcoxoe KOOpA\IlHaTHOe pas

peuieu ae. C TO'lK lol 3peH\IlA 3a.o.a'l, nOCTaBneHHblX B 3KCnepl1MeHTe YKA, B MI1KpOBep 

W\llHHOM nerexrope »eenarensao per acr pa poear s \Il BTOpy lO KOOPAI1HaTY '1aCT\Illlbl. 

B 3TOM cn vxae " OM\Il'lecKaA" (n+) -CTopOHa n erexropa TaK>Ke BblnOnHAeTCA B B\IlAE 

nonoco«, a AnA ynY'lweH\IlA \Il30nAL\I111 Me>KAY Ka>KAbiMlol AOyMA (n+) -nonOCKaMV 

BBOA\IlTCA 6nOKI1pYlOLUaA nonocxa (P+) 115 '. Pa3pa60TKaM raxoro runa nerexropcs 

AOn>KHO npeaurecreoears vcneuraoe lolCnblTaH\Ile 06P$l31.10B OCHOBHoro eapaaara 

5. 3TAnbi PA3PA60TOK 

Pa3pa60TKa lol 113rOTOBneHlole M\IlKpOnOnocKoBoro aerexropa pa36\1lTbi Ha He 

CKonbKO 3TanOB. nocne \Il3rOTOBneHlolA nepBblX 06pa3L\OB 11 \IlX TeCTOBO~ npoeepxi 

6YAeT esmonaeaa cfopxa nonaoro MOAynA \Il3 crnensasrx 3neMeHTOB (AeTeKTOp 

YC\IlnHTenb, aaanoroeaa naMATb). 3aTelVl 6YAYT npOBeAeHbl 1-1CnbITaH\IlA MOAynei 

Ha ny'lKe vcxoparena. no pe3ynbTaTaM \IlCnbITaH\IlH Ha ny'lKe 6YAeT npoaeaexa KOp 

peKTl1pOBKa KOHCTPYKll\ll11 . H3Aenl1 ~ . Lil3roToBneHI1e Mano~ cepl1lol \Il npOBepKa CKOr: 

peKT\IlpOBaHHblX \Il3Aen\llH ABnAeTCA cneAYIOLUI1M 3TanOM. nocne BCecTOPOHH\IlX \IlCnbl 

TaH\IlH \Il3Aenl1H Ha ny'lKe yCKopl1TenA 6YAeT npO\ll3BeAeH 3anycK 06pa31.10B B Cep\llK 

,~
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