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BBEAEH~E 

npOAOIl>KeHl.1e pa60T no ,nOBbIWeHI.1IO HaAe>KHQ.CTI.1 n011ynpoBoAHH KOBblX 
AeTeKTop'OB InnAI npl.1Be110 'K Heo6xOAI.1MOCTItt 3aMeHbl cnY>KI.1BWI.1X A011
rae rOAbl noaepxuocruo-fiap s epuax nepeXOAOB Ha APyrl1e, 6011eé Ha..; 
Ae>KH~e Tl.1n~ nepeXOAOB, K KOTOp~M MO>KHO 1.13rOTOBI.1Tb 311eKTpl.14eCKI.1e 
BBOA~ nYTeM CBapKl.1 o 

T a KI.1 e nepexonu A011>KHbl I.1MeT b ManylO r11y61.1HY 3 a11 er-a H1.1 R, 4To6bl 
CBeCTI.1 K MI.1HI.1MYMY nor epa 3Heprl.111- 3apR>KeHHO~ 4aCTI.14bl B "MepTBOM 
C110~I, HI.13KYIO TeMnepaTYPY ~OpMl.1pOBaHI.1R nepexOAa A11ff cox~aHeH~R 

napaMeTpOB I.1CXOAHOro KpeMHI.1R nOC11e'TepMoo6pa6oTKI.1 1.1 B~GOKI.1~ no
TeH4l.1a11bHbl~ ,6apbep, n03B011RIOIl\I.1~ n011Y41Hb Ma11ble TeMHOBble TOKI.1: 
1-1 aucoxoe npo61i1 auoe HanpR>KeHl.1e o'" }l{e11aTe11 bHO TaK>Ke, 4T06bl np~ 1.1'3
rOT-OB11eHI.1I.1 TaKI.1X nepeXOAOB He B03HlttKa11otHeo6xOAI.1MOCTI.1 I.1Cn011b30
aar s C110>KHOe 1.1111.1 aocor-ocroautee oõopyao aaaae , Ha 'Haw B3nlRA," Ta
Kl.1e nepexOA~ MO>KHO 1.13rOTOBI.1Tb nYTeM ~OpMl.1pOBaHI.1R CI.111l.141.1AOB Ha 
nOBepXHOCTI.1 KpeMHl.1eBO~ 3arOTOBKI.1o 

CI.111l.141.1Abl XopOWO 1.13y4eHbl 1.1 I.1Cn011b3YIOTCR B HaCTORll\ee. speMH npl.1 
1.13rOTOB11eHHI.1 I.1HTerpa11bHblX cxex VI C011He4HblX ar apeã /1,2/ . B paõ 

60Te /2/ nOKa3aHO, 4TO MI.1HVlMa11bHaR T011ll\VlHa HaHeceHHoro MeTa11pã 

orpaHVl41.1BaeTCR YC110BVlRM~ nepeKp~TVlR Bce~ nOBepXHOCTl.1o npVl T011
Il\I.1He n11eHKI.1 MeTa1111a 6011ee 150-200 A MO>KHO n011Y4HTb 100-np04eHT
Hoe nepexpurue nOBepXHOCTVI. Te-meparypa ~OpMVlpOBaHVlR CVl11Vl4V1AOB 
AIlfl pa311Vl4HblX MeTa11110B K011e611eTCR OT 200.,.400 0 c AIlR nnarauu , nan
11aAVI~, HVlKe11~ VI APo AO 550"'700 o C A11R ra~HVlH, TaHTa11a, TVlTaHa 
VI AP. 

Anfl c03AaHVlR nepexoaoe B KpeMHI.1V1 n-TVlna 06bl4HO Vlcno11b3YIOT CI.1
11l.1lJ,l-1Abl ·PtSi,. P~Si VI' Ni

2
SL BbICOT·à nor.eauaan s ao ro õap sepa Y nepe

XOAOB PtSi-Si npaKTI.14eCKVI TaKaR >Ke, KaK VI Y noaepxaocr ao-fiap s ep

Horo nepexona , Y nepexonoa Pd~i -Si VI Ni~i - Si OHa HVI>Ke. 
Ue11b HaCTOflll\e~ pa6oT~ - nOKa3aTb B03MO>KHOCTb Vl3rOTOB11eHVlR Ae

TeKTopOB c nepexoAoM CVl11Vl4V1A-KpeMHH~, xapaKTepVlcTVlK~ KOTOp~X He 
yCTyna11Vl 6bl xapaKTepl.1CTVlKaM nOBepxHocTHo-6apbepH~x AeTeKTopoB o 

l13rOTOBnEH~E nEPEXOAOB Pd Si - Si
2 

TaK KaK BenVl4~Ha nOTeH4V1a11bHoro 6apbepa (~B}PJ2Si-si Mano 
OTnVl4aeTCR OT Be11Vl4~Hbl (~B}PtSi- Si. YAo6Hee Ha4V1HaTb pa60TY 
c na1111aAVleM, TaK KaK 'OH 11Sr4e Han~nR~TtR ~ BaKy~Me. T~xHo11orVlR 
Vl3rOTOB11eHM~ AeTeKTopod' ~ nepexoAaM~?d8~-lli ~Ha11or~~Ha TeXHO

110rVlVl H3rOT0811eHI.1~ nOBe~~,- ~~o 6ap,'~~I'«~O~OB; OT11Vl4V1e 
Ib~Cahd~UH~~ RHCTIfYi 

a ~nfl'trd\lnJl'rt tI!'!"!!l~ antilU.©C 051teAHHeHHblH HHCTHn'T JmeRH~~C'1U'!n.~i~mf;'"1 86 
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aaKn~4aeTCR B TOM, 4TO nepeA Han~neHHeM nannaAHH 06paae4 o6pa
6aTblBaeTCR pa36aBneHHOH BOAOH nnaBHKOBOH -t<HcnOTOH /30: 1/ AnR 
YAaneHHR· OK~cna, o6pa30BaBwerocH npH TpaBneHHH. nocne OTM~BKH 

H CYWKH Ha pa604Y~ nOBepXHOCTb KpeMHHeBOH aarOTOBKH B BaKyYMe 
/10-6 MM pToCTo/ uanunae r ca nannaAHH. TOn14HHa HanblneHHoro cnoa 
200-250 Â. topMHpyeTcR Pd2W nYTeM OTmHra· 06pa34a c Han~neHH~M 
Pd B BaKYYMe HnH HHepTHoH aTMoc~epe npH TeMnepaType 300+4000C 

B Te4eHHe ~5f20 MHH o 

AnR HccneAoBaHHR CBOHCTB H CTPYKTYPbl nneuox CHnHLlHAa OHH Ha
rOTaBn~Ban~Cb pa3nH4HOH TOn~HH~~ OT 0,02 AO 0,27 MKM. Hcnonb
3yeMblH l<peMHH'H n-rr ana HMen YAellbHoe conporaanexae OT 0,2 AO 
15 ~OM.CM. 

f 
HtCnEAOBAH~E nnEHOK c~n~~~AA ~AnnAAH~ 

AnR onpeAeneHHR KpHcTann~4ecKoH peweTKH Pd2 Si Hcnonb30BanCR 
peHTreHoBcK~H AH~paKToMeTp n~6nHHCKoro YHHBepCHTeTa. ~nR 3THX 
H3MepeHH~ ~bln npHrOTOBneH 06pa3e4 c TonCTOH /0,27 MKM/ nneHKOW 
nannaAHRo H3 pHCo 16 BHAHO, 4TO npH OT~Hre B Te4eHHe 30 MWH npH 
t = 400 0t BCR nneHKa nannaAHR He ycneBaeT npopearHpOBaTb, ne
pe~TH B Pd 3TOT pe3ynbTaT;HaXQAHTCR B xopoweM cornaCHH c B~-
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PHc.1. AH~paKTorpaMMa nneHKH nannagHH, HanbmeHHOH 
Ha nOBepXHOCTb KpeMHHH: a - AO oTXHra, 6 - nocne 
OT~Hra npH t = 400°C B TeqeHHe 30 MHH. 
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PHe.2. CneKTp oõpaTHoro pacceHHHH npa oõrryqeHHH 
nnenxa a'-qaCTlfu,aMH c 3HepI'HeH 2,5 IhB nOA vr'nox 1350. 

BOAaMH, CAeJ1aHHblMH B paõore /3/. Ha pHC.1 nOKa3aHO' HanpaBneH~e 
KpHcTannorpa~H4ecKHx oceH B KpHCTannax Pd AO /a/ H nocne OT~H-
ra /6/. ' 

Ton~HHa'lo1 4HCTOTa nneHOK CHnH[{HA-a onpeAenRnaCb MeTOAOM. 06paT
Horo pacceRHHH a-4aCTH4, a Ta~e no peHTreHo~n~opecueHTHoMY H3
nY4eHH~, HaBeAeHHOMY 06nY4eHHeM HccneAyeM~x n~eHOK a-4aCTHLlaM~. 

06nY4eH~e a-~aCTHLlaMH C 3HeprHeH 2,5.M3B npOBOAHnOCb Ha 3neKT
pOCTaTH4eCKOM YCKOpHTene nHt O~R~. 

~a pHc.2 npHBeAeH cneKTp, nonY4eHH~H np~ 06nY4eHHH nneHOK 

...... 
Pd &P45l 

t 

Si 6 Pd2Sl 

a-4aCTHLlaMH nOA yrnoM 1350• 
• 

nneHKa Pd2 Si HMeeT Ton~HHY 

cneKTp TaKme nOATBep~AaeT, 

MeceH. 

06pa60TKa cneKTpa nOKa3~BaeT, 4TO 
o 

330 A, OAHopOAHa o PeHTreHoBcKHH 
4TO nneHKa He cOAep~HT 3aMeTHblX riPH

3nEKTPH4ECKHE CBO~CTBA nEPEXO.QOB CHm'1LV'1A nAnnAAHH-KPEHHH~ 

n-THnA • 

,(lnR onpeAeneHHR B~COTbI nOTeH4HanbHoro 6apbepa Hcnonb30BanCR 
MeToA BonbT-aMnepH~x /V- A/ H BonbT-~apaAHblX IV-C/ xapaxre
PHCTHK /11. Ha pHC.3, 4 npHBeAe'1b1 /V - A/- ~ /V - C/-xapaKTep.J.1
CTHK~ OAHoro H3 nepeXOAOB. 

npaKTH4ecKH ace H3rOTOBneHHble nepexonu HMenH TaKHe me xapax
TepHCTKK~, KaK Y AHOAOB lUOTTKH: B~COTa nOTeHllHaJ1bHOrO 6apbepa 

3 



PHc.3. TIpHMaH BeTBb /V ~ A/-xa
,.Q

I PHc.6. 3HepreTHQeCKHH cneKTp(MKA) paKTepHCTHKH AeTeKTOpa 8 
CJ a-QaCTH~ 238pu, CHHTWH c rtOMO~bro 
02DOOia "c!Pd2Si-Si/-nepeXoAoM IAHaMeTp :r: 

;f 

p;e''Í'eKTopa .. c {Pd2Si-Si)-nepexo,qOM8 nepexoAa ~ = 0,8' CM/. I!l 
::s:: 23B I ~ = O,-8 CM/ • 6 
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PHc.4 o /V - C/-xapaKTepHcTHKa" ~ i- l ~ 
AeTeK~opa c /Pd2Si-Si!-nepexo- , lliB) 

" .......,.".,~..
.n;OM I ~ = 0,8, CM! • 100 200 ~O 
3225 5217 ;~Ifj ~365 

HOMep KaHaJIa 

tPB = 0,73.;.0,77 3B 1-1 K03<1><1>I-1~HeHT I-1AeaIlbHOCTl1 1,03-:-1,-54. nOA -KO , 3A K:fllO4EHJ11 E 
':3$<1>lo1!.iJJleHTOM I-1AeaJ1 bHOE:TI-1 I-1MeeTCR B BI-1AY OTHOWeHl-1e Y13MepeHH0I1 ... 
nIlOT,HOCTI-1 TOKa, nporejcaourer-o 4epe3 necexon, l< pac4eTHoi1 /npI-1HI-1" 

npeAJ1ar,aeMbli1 cnocoõ ,noIlY'"leHHR nepexonoa Y Kp,eMHlI1eBblX ~eTeK-
MaeM, 4TO 3TO nepexoaa WOTTKI-1/. o 

TOpOB noaeonaer t-13rOTOBI-1Tb Aei'éÍ<Topbl' C xapaKTep~'CTI-1KaMI-1, 6J1H3KJ.1
Onsrr noxasan , 4TO npl-1 TOIl~I-1He nJ1eHKI-1 2: 350 A c xopoureüPd 2Si MI-1 xapaKTepYlCTI-1KaM noeepxuocr ao-õape ensux AeTeKTopOB, HO C '6oIlee 

:.'BoOnpm13Bo,{\I-1MOCTblO nOIlY4aeTCR nonuoe nepekpurae pa604ei1 .noaepx
Bbl<'OKO~ HaAe>KHOCT-btO., Ilepexoa Pd 2Si-Si MeXatiJ.1.4eCKI-1 npoveu , K HeMY 

HOCTH" AeTeKTopa. J113roToBIleHHble -ol1blTHble oõpaauu AeTeKTopOB c TOIl
MO~HO npl-1Bapl-1Tb 3IleKTpI-14ecK~i1 BBOA. .

~Y1HOi1 CIlORPd 2Si OKOIlO 350 Â B 60IlbWI-1HCTBe, CJ1Y4aeB I-1MeIl~'o6paT H-a OKI-1CI-1 KpeMHI-1R Si02 CI-1IlI-1~I-1Abl He o6pa3YIOTcR, n03ToMY nepexo
Hble TOKI-1 MeHbwe 1 MKA npltl HanpfÍ)f(eHj;j1-1 100 ;B"J Y HeKOrOpblX-' oõp aauoa 

Abl Pd 2Si-Si ne r xo <1>0PMI-1PYtOTCR Ha.,Kp,eMHI-1Y1 COKI-1CJleHHoi1 nosepx
o6paTH~e TOKYI np"'ÕIll-1maIlI-1Cb K TOKaM XOPOWI-1X nOBepxHocTHo-6apbep I-IO'CT blO, B KOTOPOi1 acxpuru "oxxa", 

j : . .;~ • tHblX AeTeKTopOB /pl-1c.5/ o 3He'preTI-14eCKOEi peapeureaae fClKI-1X AeTeKTO
pOB OKOIlO 20 K3B'AJ1R a-4aCTI-1i.\ C 3Heprl-1ei1 5,5 M3B /pl-1c.6/o 

1 
(t1KA) 

1,0 

O;i 

ABTOPbl C OC06blM YAoBIleTBOpeHl-1eM 'Bblpa~atOT õnaroneoaocr e 
OCeTJ.1HC1<OMy".ç,~M. 1-1 ero COTPYAHI-1K~M 3a oxaaaa-roe coneüc r aae 

1-1 nOMO~b B o6Ily~eHI-1.yt oônaauos a":'4aCTJ.1,-,aMI-1 Ha enescr oocraruvecxo« 
YCKOpI-1TeJ1e nH$ OWRH. ... 
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BpbiDOBCKa H,H ~p. 13-86-154 
KpeMHHeBwe ~eTeKTopw n~epHhlX H3nyqeHHH 
C rrepeXO~aMH CHnH4H~-KpeMHHH 

lloKa3aHo, qTo C 4enbW ITOBb~eHHfl H~e~HOCTH ~eTeKTOpOB H~ep
Hb~ H3nyqeHH~ MO~HO HCITOnb30BaTb rrepexo~ CHnH4~-KpeMHHH, Ton
~Ha 

11
BXO~Hb~ OKOH11

, TOKH yTe~H H 3HepreTHqeCKOe pagperueHHe 
~eTeKTOpOB-C rrepexo~OM CHnH4~ rra~~HH-KpeMHHH 6nH3KH K rrapa
MeTpaM aHanorHqHb~ rrosepxHoCTHo-6apbepHb~ ~eTCKTopoB, CocTaB CH 
nH4H~OB H HX TO~Ha orrp~enHnHCb H3 crreKTPOB o6paTHOro paccea
HHH, rronyqeHHb~ rrpH o6nyqeHHH CHnH4H~OB a-qaCTH4aMH C 3HeprHeH. 
2,5 M3B rro~ yrnoM 135° Ha 3neKTpocTaTHqecKoM ycKopHTene nH~ 
OIDIH. 

Pa6oTa BbiiTOnHeHa B Jla6opaTopHH a~epHb~ rrpo6neM OIDlH, 

Coo6meHHe Ofu.eJlHHeHHOfO HHCTHTyra llllepHblX HCCne,[{OB3HHH. Jly6Ha 1986 

llepeBOA O,C,BHHorp~OBOH 

Brylowska I. e.t al. 
Nuclear Radiation Silicon Detectors with 
Silicide-Silicon Junctions 

13-86-154 

It is shown that in order to increase the reliability of 
nuclear rediation detectors ailicide-silicon junctions could be 
used. The thickness of "input windows", leakag~ current and 
energy resolution of detectors with palladium silicide-silicon 
function are similar to the. parameters of analogous surface
barrier detectors. Silicide composition and their thickness are 
determined ]Jy back-scattering spectra obtained at irradiating. 
silicides with a-particles with 2.5 MeV energy at 135° angle 
using the LNP electrostatic accelerator. 

The inve~tigation has been perf~rmed at the Laboratory 
of Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


