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Tonononm ,neTeKTopoB 

,ll.nH 113rOTOBJ10HHH IlOJIYIIPOBO,zunmOBllX MIB<pOTIOJIOCKOBllX .l\0T0KTOpoB 

CiHJlli 11CTIOJib30Balill TIJiaCTRlill Kp0M!illH ,D;liaMeTpOM 76 MM H TOJIIJUIHOit 

380 MKM, op11eHTa1Uieil [ 100] C y,neJiblillM conpOTHBJI0HH0M OKOJIO 

1 ,5 KOM,CM. OCi'lieMHaH KOHU8HTpa1UIH Ilpl1M0CH n-Tmia, H3MepeHHaH 

XOJIJIOBCRl1M MeTO,[\OM, COCTaBJIH0T OT 2, 5. 10
12 

CM-
9 

.no 3 ,0. 1 o'2 
CM-

9
• 

Ha Kaxmoil TIJiaCTRH0 CiHJIB. 113rOTOBJI0Hll no 4 ,l\0T0KTOpa: ,l\Ba 

pa3MepoM 48 x 13,5 MM H ,l\Ba TeCTOBUX pa3MepoM 48 x 2,5 MM. 
neT0KTopu npe.ncTaBJIHfilT coCioil MaTpHUll, COCTOHllll1e 113 ,D;liO)I.Hl,IX TIOJIOCOK 

,llJIRHOil 48 MM, Illl1pRHOil 10 MKM, paCTIOJIOlK0Hlill0 c maroM 25 MKM. Ha 

p11c.1 ,2 npe,ncTaBJI0lill (floTorpa~1111 ~parMeHTOB .nByx CTOpoH ,ll0T0KTOpa B 

MacmTaCie 1200 : 1 • C'lRTUBaHHe RH(flopMalU111 npomiXO,D;liT C Kaxmo-it 

BTOpoil TIOJIOCKR. TaKH0 TIOJIOCK11, Ha3J;lBaeMUe aKTHBHUMl1, Ha 

(floTorpa~ BUrJIH,l\HT CiOJiee CB0TJIUMl1. ,ll.nH ycTpaHeHHH BJlliRHHH TOKOB 

YT0'lKH ,l\0T0KTOpa Ha BXO.l\ YCRJIB.T0JIH C'l,0M c11rHaJIOB C TIOJIOCKH 

Ilp0113BO,D;liTCH 'l0p03 pa3,neJIB.T0Jlblill0 0MKOCTl1 . / 4/. EMKocrn BUTIOJIH0lill 

Henocpe,ncTB0HHO Ha ,ll0T0KTOpe nyTeM HaHeC0HHH CJIOH .l\BYOKl1Cl1 Kp0MHl1H 

TOJlllUiHOit 200 HM Ha 11MTIJiaHT11poBaHHyfil 30HY p-n nepexo.na C 

TIOCJI0,l\YJOOU™ HaH0C0HH0M Ha STY 30HY CJIOH aJllCMllll1H /5/. ART11Blill0 

TIOJIOCKl1 11M0filT Ha OCiORX KOHUax KOHTaKTlill0 TIJioma,nK11 pa3M0poM 

40x50 MKM. Ilnoma,l\Kl1 TI03BOJIHfilT no.ncoe,llRHHTbCH K YCl1JlliT0Jlfil, a TaKJKe 

HapanumaTb .IIJIRHY ,ll0T0KTOpa TIYT0M C00,l\RH0HHH COOTB0TCTBYfilmRX 

TIOJIOCOK Ha pa3HUX .neT0KTOplillX TIJiaCTRHax. RaxmaH. IlOJIOCKa 'l0p03 

RH,D;liBl1,llY8Jlblillit p0311CTOp, B Bl1,l\0 TIOJIOCKl1 113 TIOJIRKp0MlillH ,llJil1HOit 

160 MKM 11 conpoT11BJI0HH0M 600 KOM, C00,l\RH0H8 C oCime:li IDl1H01l 113 

a.11IGM11H11H Illl1pRHOil 50 MKM. ARTl1BH8H OCiJiaCTb .l\0T0KTOpa OKpyJKeHa 

oxpaHHoil paMKoit IllRpRHOil 60 MKM.OxpaHHa.H paMRa,TaR ~e Kalt 11 TIOJIOCKH, 

BUTIOJIH0H8 B BR,l\0 p-n nepexo,na. ,ll.nH 113M0p0HHH TOKOB YT01.JKl1 Ha Bcex· 

.l\110.InlliX TIOJIOCKaX 11M0filTCH KOHTaKTlill0 rwoma,nK11 pa3M0poM 

45 X 30 MKM • Ha TIOBepXHOCTb .neTeKTOpa co CTOpolill ,l\110.l\HUX TIOJIOCOK 

HaHeCeHo 3allll1TH00 IlOKpUTRe B Bl1,lle Til1pOJIRTH'l0CKOro OK11CJia. 
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PRC. 1. ~parM9HT ,l),9T9KTOpa co CTOpoHU cMememrn aKTUBHUX ITOJIOCOK. 

·;, 

"'1 

Puc. 2. (liparMeHT ,l),9T9KTOpa co CTOpoHU CMemeHHH naCCUBHUX ITOJIOCOK. 

2 

TeXHOJIOl'RH naroTOBJI9lillH 

TipH C03,l),8HHU ,l),8T9KTOpOB ruiacnmu ITO,l),B8praJJl1Cb oCipaCiOTK9 
M9TO,l),OM ITRaHapHO:ll. ITOJIYilpOBO,ll,HHKOBO:ll. T9XHOJJOPillf, HCITOJJh3Y9MO:ll. npn 
IlpoH3BO,l),CTB9 HHTerpaJJhHUX MHKpOCX9M H ,ll,pYPHX H3,l),9JJH:ll. 
MHKp08JJ9KTpOHHKH. 

B npouecce H3POTOBJl9HHH MHKpocTpHITOBUX ,l),9T9KTOpOB CiUJIH 
npoBe,ll,eHU CJJ9,ll,Yl0l!U'l9 orrepal{llf: · · 

1 • 0Cipa60TK8 ITR8CTHH B cepHonepeKHCHOM 11 rrep8K11CH08.1M1atIHOM 
paCTBOpax. 0KHCJl0HH9 npn TeMITepaType 1000 °C BO BJl8JKHOM KHCJJOpo,ll,e 
(pnc.3-1 ). 

2. )lByXKpaTHoe HaHeceHHe qJOTOp93HCTa Ha JIH1{0BYIO CTOpOHy. 

CTpaBJll!BaHHe OKHCJ!a Kp9MHHH C oCipaTHO:ll. CTOpoHU B Ciy(f)epHOM 
TpaBnTeJJe ( pacTBop HF n NH,F B H

2
0 ),pnc.3-2. 

3. CHHTHe qJOTope3HCTa B CM9CH Kapo (H2S0, H HZO). JiernpoBaHHe 
oCipaTHO:ll. CTOpOHU q.ocq.opoM. Hn3KOT9Mil9paTypHU:ll. OTlKHr (pnc.3-3). 

4. ~TOJIHTorpaqnrn N1 ",ll,HO,l),11" (pnc.3-4). Ha pnc.3-4 n Bcex 
IlOCJl0,ll,YlOllU'IX ITOK838HU ,l),B8_BH,l),8 ceqeHHH - rrorrepeK (CJ19Ba) H B,l),OJ!h 

ITOJIOCKH (cnpaBa). 
5. TpaBJl9HH9 OKHCJl8 KpeMHHH B Ciy(f)epHOM TpaBHT&Jle. CHHTH9 

qJOTOp93HCTa. J.1MII.naHT8!.{HH HOHOB Ciopa c' 8Heprne:ll. 25 K8B (pnc.3-5). 
6. ◊KHCJl9HH9 npn TeMITepaType 1000 °C B rrapax COJIHHOfi K11CJIOTU 

H KHCJJOpO,ll,9 (pnc.3-6). 
7. ~TOJIHTOrpa(fMH N2 "KOHT8KTU ,l),JIH ITOJJHKpeMHH&Boro 

pe3HCTOpa". TpaBJJ0HH9 OKHCJ!a. CHHTHe qJ()TOp83HCTa B CM8CH Kapo 

(pnc.3-7). 
8. OcBemeHHe ( KOpOTKOe Tp8BJl9HH9 OKHCJ!a S102 rrepe,ll, 

oca~eHHeM rroJJHKpeMHHH. Oca~eHHe rroJJHKpeMHHeBo:ll. ITJl9HKH. 

MMrlJ18HT8UHH HOHOB Ciopa (pnc.3-8). 
9. ~TOJIHTOr~a(fMH N3 "p03HCTOp". JKR,ll,Koe xHMHqecKoe TpaBJl&HHe 

ITOJJHKp0MHHH. CHHTH0 qJ()TOp93HCT8 B CM0CH Kapo (pnc.3-9). 
10. 0KHCJl8HH9 npn TeMIIepaType 1000 °CB 8TMOC(f)epe KHCJJOpO,ll,8 H 

rrapoB HCl. ~TOJIHTorpa(fMH N4 "KOHT8KTU". TpaBJJ9HH0 OKUCJl8 Kp0MHHH. 
CHHTH9 qJOTOp03llCT8 B CM9CH Kapo (pnc.3-10), 

11 • OcBemeHHe rrepe,ll, HarruJJeHHeM 
~TOJIHTorpa(fMH N5 "M0T8JIJIH38!.{HH". 
H

9
PO,, HNO,., CH

3
COOH B H20). CHHTU& 

(pnc.3-Il). 

aJJIOMIDrn:H. HarruJJeHHe aJJIOMHHllH. 
TpaBJl&HHe 8JIIOMIDrn:H (pacTBOp 

qJ()TOp03HCT8 B MOH09T8HOJl8MHH9 

12. Oca~eHHe rrnpoJIHTnqecKoro oKncJJa B KaqecTBe rraccUBnpyxmero 
ITOKpUTHH (p11c. 3-12). ~TOJIHTOrpa(fMH N6 "rraccUBal{HH". TpaBJl9HH9 
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PRc. 3. rrocJie,nOB8T8JlhHOCTh' T8XHOJIOrHqecKHX onepaumi:. 

TI8CCHBarurn. CHHTH8 if,oTOp83HCT8 

8JIIOMIDlliH npH TSMIIepaType 300 °0 
aproHa. 

B MOH03T8HOJI8MHH8. 

B T848HH8 15 MHH 

Pe3YJlbT8Tl,l.R3Mepemnl 

BhllKHP8HH8 

B 8TMOC{f;epe 

Jl.nH onpe,neJISHHH pa6oqero H8IlpHlK8HHH, npH KOTOpOM H8CTYTI88T 

TIOJIH08 o6e,ntteHHe, ObIJIH npose,neHhl H3M8p8HHH 8MKOCTH 

oOp8THOCM8lll8HHhlX p-n nepexo.noB B 38BHCHMOCTH OT H8IlpHlK8HHH, 

IlpHJIOlK81lliOPO • K ,neTSKTopy. .L(JIH nposa.nemrn 3THX H3Mepemtlt 

HCTIOJ!h30B8JICH npHOop E7-12. Ha pHc.4 TIOK838H8 38BHCHMOCTh 

CYMM8pHott 8MKOCTH BC8X 512 TIOJIOCOK ,neTSKTOpa OT IlpHJIOlK91lliOro 

HanpHlK8HHH. 1f3 pHCYHKa BH.nHO, qTo noJIHoe 060.ntteHHe p-n nepexo.na 
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PRc. 4. 

PRc. 5. 
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(KpymoqKaMH IlO!(a3aHhl 3HaqeHHH TOKOB ,nJIH naCCHBHhlX 

TIOJIOCOK). 
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PRc. 6. BOJihT-8MTI8pH8H xapaKT8 -

100 200 300 400 500 pHCTHKa ,nJIH o,nttott THTIH~oa TIOJIOCKH. 
U(B) 
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H8CTynaeT npH 380 BORbT8X. IlpeACT8BR8HH8H 38BHCHMOCTb ITOATB8plK,1{88T 

TOT (fiaKT, 'ITO YA8RhH08 corrpoTHBR8HH8 M8T6pH8R8 A6T8KTOpa 

COCT8BJIH6T 1,5 K0M,CM. 

Ha pHC.5 rrp8ACT8BR8llli 3H8'l8HHH TOKOB YT8'IKH Ha OTA&RbllliX 

ITOROCK8X 0,lO'IOro H3 A&T&KTOpOB npH HanpH~&HHH 400 BORbT (KpY~O'IK8MH 

ITOK838llli 3H8'l6HHH TOKOB ARR Il8CCHBHHX ITOROCOK). HaHdORee B&poHTHOe 

3H8'l6HH8 TOK8 YT&'IKH COCT8BJIH8T 5-7 HA. TaKaH Be~a TOKOB 

YT&'IKH A&T&KTOpOB HBRH&TCH YAOBR&TBOpHT&RbHO:lt, T.K. liX lliYMOBO:lt 

B~8A B &TOM CRY'l86 He np8Bill!l88T B~8A8 peaRbllliX BXOAHHX 

ycH~T&R&:lt &R&KTpOHHO-p&rHCTpHpYIOnt&ro TpaKT8. 0,lO'laKO OKORO 2 % 

ITOROCOK HM&IDT TOKH dORblli& 100 HA. CTp&RO'IK8MH o6osttaqeHH AHO,[\bl c 

TOKOM YT&'IKH dORblli0 1 MKA. 
BoRbT-8Mil6pH8H xapaKT&pHCTHK8 ARH 0,lO'IO:lt 

ITOK838H8 Ha pHc.6. 
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AcTaxoB B,H, HAP• Pl3-90-7 
HccneAOBaHHe xapaKTepHCTHK MHKpononocKOBbJX 
AeTeKTOpOB Anfl BepmHHHOI'O AeTeKTOpa 'YK.ll 

PaspafloTaHa H Hsro-rosneea nepsan om1THan napTHR MHKpo
nonocKOBbJX AeTeKTOpOB AnR BepmHHHOI'O AeTeKTOpa ycTaHOBKH 
YK.ll,(YHK). Hanpn~eHHe, npH KOTopoM HacTynaeT noneoe 
ofleAHe11He, onpeAeneHHOe HS C(V)-xapaKTepHCTHK, COCTaB
nncT 380 B, 3TO cornacyc•rcn c pactfeTHblM SHatfCHHeM npH 
pc:iHCTHUIIOC'l'H ucxonuoro Mn'l'CPHOJ1a 1 , 5 KOM · CM H nim Ton-
1qu11c ACTCKTOpa 380 MKM t TecTODl,IC HCn1,1•ra11m1 ITOKO9OJ1H, tfTO 
nom1 I'OAHblX ITOJlOCOK B ACTeKTopax COCTQBJineT OT 80% AO 
99%, HaHflOJlCC BepOSJTHOe 9HOtfellHC TOKa YTCtfKII Ann IlOJlOCKH 
cocTannneT 5-7 11A, 

PafloTa BblITOnHeHa B naflopaTOPHH BblCOKHX 3Heprtti\ omm. 

OpenpHHT 06uwmemroro HHCntTyTa RAOPHl>IX HCcneAOBIHHA, ,[(yl5Ha 1990 

Astakhov V,I, et al, 
Investigation of the Characteristics 
of Microstrip Detectors for the Vertex 
Detector of the UCD 

Pl3-90-7 

The first experimental series of microstrip detectors 
for the microvertex detector of the UCD setup at UNK has 
been developed and produced, The full depletion voltage, 
determined by C-V-characteristics, is 380 V. This is in 
agreement with the calculated value for a 1,5 kO•cm re
sistivity of the silicon wafers and a thickness of 
380 µm, The test shows that the yield of good diodes is 
between 80 and 99 per cent, The most probable leakage 
current is from 5 to 7 nA/strip. 

The investigation has been performed at the Laboratory 
of High Energies, JINR, 

Preprint of the Joint Institute for Nuclear Research. Dubna 1990 


