
c 3ltlf.fl 
H-~ 

OS'bELlHHEHHblti 
HHCTHTYT 
fiLlEPHbJX 

HCCnELlOBAHHVI 

· , Lly15aa 

···--------~-

10 - 6486 

H.M.HHKHTIOK, E.B.'IepHbiX 

~BA ~BOH'IHMX ClJETqMKA 8 CTA~APTE CAMAC 

HA MHKPOCXEMAX TrJI, ~TJI . H TJI3C 

.1972 



. 

1HHA 

{oBa­
~ co­
l 
EKnJO-
IlleH B 

HMeiOT 
1191lHH9 

B 3 Ba-

hx-yqacT-

/ 
TeMaTH'le-

~---"' ··~"ft-, 

l 
l 
I 

/'"""'"'' 

10 - 6486 

H.M.HHKHTIOK, E.B.qepublx 

~BA ~BQ"qHUX cq~KA B CTA~PTE CAMAC 

HA MJ1KPOCXEMAX 'ITJI, ~JI " TJI3C 

HanpaBJieHo s HT:J 



06mee onHcaaHe 

ITpH onHcal!HH 6noKOB HcnonbayroTCH cTaaaapTHbie o6oaaaqel!HH H 

TepMHl!bi 1 npHl!HTbie B aoKyMeaTe III. 

BnoKH lCt{ .H 2Ctf npeaaaaaaqeJ!bl Ami cyMMHpOB8HHH BXOAHbiX UH<iJ­

pOBbiX HMnynbCOB1 a T8K)K9 AnH aanOMHH8l!HH H xpaHeHHH o6wero "lHCna 

nocTynHBWHX aa BXOA HMnynbcoB. C"ieT"lHKH nocTpoel!bi no cxeMe c nocne-

' AOB8T9nbHbiM nepeHOCOM. ITo KOM8HA9 C"lHTbiB8l!HH 6nOKH }Ct.{ H 2Ctf BbiA8-

roT xpal!HMoe "lHCno Ha WHHbi R I f- R24 H R I f- RI6 MarHc-rpanH KacceTbi. 

EMKOCTb C"l9T"lHK8 lCtf - 24 paapgaa; 6noK 2Ctf COA9p)KHT llB8 

ABOH"lHbiX cqeT"lHKa, eMKOCTb Ka)I{Aoro - 16 paapHllOB. CKopocTb cqeTa 

B gqeT"lHK8X C nocneAOB8T9nbHbiM nepeHOCOM onpeaenHeTCH M8KCHManbHO!J: 

qacToToil: pa6oTbi TpHrrepa nepBoro paapHllax1• CHraanbi aa nepellHeil: naaenH -

B CTaHaapTe N I M • BnoKH BbmonHeHbl Ha MHKpocxeMax THnOB TT n, 
nTn H Tnca. 

x/ B onHCbiBaeMbiX 6noKax HcnonbayeMbie TpHrrepbi o6ecneqHsaroT 
CKOpOCTb cqeTa C"l9T"lHK8 lCtf ~ 70 Mru H C"l9T"lHKOB B 6noKe 2Ct{ :::_ 

~ 20 Mru. 

3 



1. Orrncamm 6noKa IC'LJ 

J.J. lf>yHKUHOHanbHaH CXeMa. 

4>ynKuHoHanbliaH cxeMa 6noKa lC'LJ rrpellCTaBnena na pnc. I. B neBoii: 

qacTH pncynKa rroKaaana rrepellHHH rranenb, B rrpaBoii: - WHHbi Mai'HCTpa-

nn KacceTbi. 

B 6noKe ncrronbayiOTCH cnellyiOmne ljlyHKunn: F (O) , F (8) F(9} • 

F (1 O) , F (25) • 4>yHKUHII JlewnljlpnpyiOTcH )lewnljlpaTopoM ¢yHKunii:. 

B 6noKe ncrronbayiOTCH Tpn cy6aJlpaca: A (0} , A (1) , A (2} 

KOTOpbie !lewn:¢pnpyiOTCH )lewn¢paTopoM cy6aJlpecoB. 4>yHKUHH n cy6aJlpeca 

)lewn:¢pnpyiOTCH rronHoCTbiO, T.e. ncrronbayiOTCH cn:rnanbr na Bcex wnnax 

F 1 f- F 16 (5} A 1 f- A 8 (4) • N -HoMep cTaHunn B .KacceTe, rile 

pacrronaraeTCH 5noK. 

4>yHKUHH F (0} ncrronbayeTCH llnH C'lHTbiBannH COJlepxmMoro cqeT­

'lHKa: ncrronbayH cy6a!lpec A (0) , C'IHTbiBaeM 8 cTapwnx paapHJlOB, 

aaTeM, ncrronbayH cy6aJlpec A (1) , C'lHTbrBaeM 16 MnaJlwnx paapHJlOB. 

Tipn HcrronbaoBannn: cy6aJlpeca A(2} C'IHTbrBaiOTCH Bee 24 paapHJla cqeT-

qn:Ka. C rroMowbiO ¢ynKunn F (8) MO*liO rrpoBepHTb COCTOHliHe TpHrrepa 

rreperronlieHHH. C IIOMOllibiO ¢yliKUHH F(JO} MO*liO c6pOCHTb TOnbKO 

Tpnrrep rreperronneHHH, ne M9liHH COCTOHHHH pa3pHJlOB C'l9T'IHKao 

C IIOMOwbro ljlynKUHil F (25) MO*liO Jl06aBnHTb elln:nnuy K COJlep*n:-

MOMY cqeT'lHKa sa OJlHH un:Kn CAMAC. 

0JlliOBpeMeHlihlfi c6poc (ycTanoBKa B "0") cqeT'lHKa n: Tpnrrepa 

neperronnenn:H MO*eT ocymecTBnHTbCH cneJlyiOwn:M cnoco6oM: 

a) KnonKoii:_na nepeJlnefi nanenn:; 

6) cnrnanoM"C6poc" na wn:ne "C" Marn:cTpann: KacceTbi. Tipoxo*Jle­

nn:e cn:rnana B 6noK MO*liO sanpeTn:Tb nepeKniO'laTeneMi 

B) Bnewnn:M cn:rnanoM, rroJlaBaeMbiM na paa'heM "C6pocn ( 'Bnewn. 

c6poc") na rrepeJlneii: nanenn. 

I') c IIOMOllibiO ¢YHKUHH F (9} 
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Tipn rrolla'le cnrnana' "'C6poc' B cqeT'lHKe ljlopMnpyeTcH nM 

llnHTenbHOCTbiD 6onbwe o6mero apeMeHH rrepenoca B c'leT'IHKe. 

Cnrnan .. OTaeT"' H~ lli!Hy Q 

KOM B 'cnellyiOmnx cny'laHx: 

MarncTpann KacceTbi Bbll 

1) rrpn C'lHTbiBaHHH c'leT'IHKa, T.e. N • F (0} • A (0) -+ Q = 

N • F(O} • A (1}-+ Q = "1 "; N • F(O} ·A (2} -+ Q = "1 ". 
?-

N • F {8), ecnn: Tpn:rrep rreperronHeHHH " 2) rrpn rroJla.'le 

Cnrnan '3arrpoc• na wnny , L BbiJlaeTcH rrpn:,oTcyTcTBHF 

" B "' cnrnana '3aHHTo". Cn:rnan 'TiycK" Ha wn:ne z B cqe~ 

rnqeH cnrnany 'C6poc ... 

1.2. KpaTKHa xapaKTepHCTHKH. 

BxoJl. 

-cKopoCTb cqeTa 

-BXOJlHOii: cnrnan 

-MaKCHManbnoe ·BpeMH napacTaHHH 
n crra)la BXOJllioro cn:rnana 

-oTpa*enn:e 

-MaKCHManbHbiii: Koa¢¢nun:enT 
aarronHeliHH BXOJllibiX HMrrynbCOB 

-MnHn:Manblibiii: aanycKaiOmnii: 
nMnynbc na yposne 50% 

-MHliHManbHblll BHeWlillii: 
nMrrynbc llnH c6poca B "0" 

CTpo6. 

~ 70 Mrui 

N IM (axo. 
THBneJi:ne 50 oM) 

oo ( coeJln:Henne 1 
MY TOKy} 

:!:.15% ( cppoliT HMII~ 

50% na qacToTe 71 

-0,6B 
-0,8 B 

.. 
6. liC~Ki 
5 liC9Ki 

Jlnn:TenbliOCTb nonK 

TiapaMeTpbi BXOJla 'C'l'po6" no BXOJlHbiM cn:rnanaM anano 

rrapaMeTpaM BXOJla "'Bxo}l." • Heo6XOJlHMOe rrepeKpbiTn:e BXOJlHOf 

n nMrrynbca cTpo6a > 6 nceK na ypoBne 50%. 
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ne.ua Ha pnc. 1. B neBoii 

~BOil - lliHHbl M8I'HCTpa-

F(O) , F (8) , F(9} , 

lpaTopoM cpyHKunfi. 

0) A(J) I A(2} 

:oB. <l>yHKUHM H cy6a.apeca 

nr.uanbi .ua Bce'x mn.uax 

~a.uunn B KacceTe, r.ae 

IHMSI .. CO,!lepxmMOI'O C'IeT-

3' CTapmnx paspH.!lOB, 

16 Mna.amnx paspSI.aoB. 

~SI Bee 24 paspSI.aa ctJeT­

'PHTh COCTOSIHMe Tpnrrepa 

~HO c6poCMTh TOnhKO 

>SI,!IOB C'IeT'IMKa. 

ISITh e.an.unuy K co.aep~n-

:tJeTtJMKa n Tpnrrepa 

.r cnoco6o.M: 

pann KacceTbi. ITpoxo~.ae-

lTeneM; 

l'beM "C6poc~' ( .. BHemn. 

ITpn no.aaqe cnr.uana'C6poc"B cqeTtJHKe cpopMupyeTcSI HMnynhc c6poca 

.annTenhHOCThiD 6onhme o6mero BpeMeHH nepe.uoca B ctJeTtJMKe. 

Cnr.uan .. OTBeT .. H~ IIHHY Q M8I'HCTpanH K8CCeTbi Bbi.!l8eTCSI 6no-

KOM B 'cne.ay10mnx cnytJaHx: 

1) npn ctJHTbiBaHHH ctJeT'IHKa, T.e. N • F (0) • A (O) -+ Q = '1' 

N • F(O} • A (1} -+ Q = "1 "; N • F(O} ·A (2} -+ Q = "1 ". 

2) npu no.aatJe N • F (8), ecnn Tpnrrep nepenonH~HMSI .. BsBe.ae.u'. 

Cnr.uan .. 3anpoc• .ua mHHY · L Bbr.aaeTcSI npn,oTcyTCTBMH Ha mtme 

" B " cnr.uana "3aHSITo". Cur.uan .. ITycK" Ha mu.ue z B ctJeTtJHKe a.uano­

I'H'IeH cnr.uany "C6poc ... 

1.2. KpaTKHe xapaKTepHCTMKH. 

Bxo.a. 

-cKOpOCTh CtJeTa 

-BXO,!lHOfi CHI'Han 

-M8KCHM8nhHOe BpeMSI .HapaCT8HHH 
H cna.aa BXO.!l.HOI'O CHI'.Hana 

-oTpa~e.uue: 

-MaKCHMBnhHbiii KoatfltPHuHeHT 
sanonHeHHSI BXO.!lHbiX HMnynhCOB 

-MHHHManhHbiii sanycxa10mHii 
HMnynhc .ua yp·o:B.ue 50% 

-MMHHM8nhHbiii BHeWHHii 
nMnynhc .anSI c6poca B •o• 

CTpo6. 

~ 70 Mru; 

N I M ( Bxo.a.uoe conpo.:.. 
THBne.HHe. 50 OM) 

~ (coe.!lHHe.HHe no noCTOHHHO­
MY TOKy) 

:!:.,15% (tflpoHT HMnynhC8 1 HCeK). 

50% .ua qacToTe 70 Mru; 

-0,6B 
-0,8 B 

.. 
6. HCeK; 
5 HCeK; 

,!lnHTenhHOCTh. DOnKH 100 HCeK; 

flapaMeTpbi BX0.!18 uCTpo6• no BXO.!lHbiM CHI'HanaM a.nanoi'M'IHbi 

napaMeTpaM BXO.!l8 11 BXOJl."' • Heo6XO.!lHMOe nepeKpbiTHe BXO.!lHOI'O HMnynhC8 

H HMnynhca cTpo6a > 6 HCeK Ha ypOBHe 50%. 
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Pnc. 1. 4>y.RKUHO.Ranb.Rasr cxeMa 6noKa 1ClJ. 

Pnc. 2. 06nmil: BHll 6noKa 1ClJ. 

6 

f 
t:' 

\i~ 
I~~ 

· .. ) ~ . 
~~ 
~~~ 
I 

! 
l 

r 

1.3. 06nmil: BHll. 

06mnil: BHll 6noKa noKa3a.R .Ra pnc. 2. Ha nepeA.Reil: naHenn·6noKa 

pacnono»<eHbi: 

-naMDbi H.RllHK8UHH o6pawe.RHSI KO.RTponnepa K 6noKy ( "Bbt6op"), Hynsr 

cqeTqHKa ('0'), cocTosr.RHsr nepaoro paapsrlla ("1P'), .Rannqnsr nepenonHe~ 

HHSI (' L '). 

-Paa'heM - BXOllHOil: ("Bx,. "'), 'CTpo6', 'BHeWHHil: c6poc', "BbiXOll' - llnsr 

nocnelloBaTenbHoro coeAHHe.Rnsr cqeTqnKoB. 

-TiepeKmoqaTenn ynpaaneHnsr BXDllOM "CTpo6",_ Bbillaqeil: cnrHanoa C , L 

Ha MarncTpanb KacceTbi. 

-KHonKa Bbipa6oTKH CHrHana 'C' •. 

2. OnncaHne 6noKa 2ClJ 

2.1. 4>y.RKUHOH8nbH8H CXeMa~ 

4>yHKUHOHanb.Rasr cxeMa 6noKa 2ClJ npellcTaaneHa Ha pnc. 3. B neaoil: 

qacTH pHcyHKa noKaaaHa nepell.Rsrsr naHenb, B npaa"oil: - WHHbi MarHcTpann 

KacceTbi. 

F {9) 

B 6noKe ncnoni,ayroTcsr cneAyromn~ clJyHKUHH · CAMAC: F (O) , F (B), 

F(JO) ; • ·4>yH~unn clJopMHPYIQTcsr AewilclJpaTopoM clJyHKunil:. 

CqeTqnKy 1 cooTBeTcTayeT cy6aApec A (0) , cqeiqnKy 2 - cy6aApe1 

AO) • Cy6aApeca ~opMHpyiOTcsr_AewHclJpaTopoM cy6aApecoa. 

4>yHKUHH H cy6aApeca lleWHclJpHpyiOTCH nonHOCTbro,, ".r~e •. HCDOnbayroTCH 

cHr.Ranbi .Ra acex wnHax F 1 ~-> F16(5) H AI i- AB (4) ' • 

N -HoMep cTaHUHH _B.KacceTe, B KoTopoil: pacnonaraeTcsr 6noK. 

TipH BbiDOnHeHHH clJyHKUHH HY»<Hbiil: cqerqHK B 6noKe Bbi6HpaeTCSl C 

DOMOllibiO COOTBeTCTByromero cy6aApeca. 4>yHKUHSl. F {0) HCDDnb3yeTCSl 

llnH cqHTbiBaHHSl COllep»<HMOro cqeTqHKa. · 

C DOMOllibiO clJyHKnHH F (B) MO»<HO. DpOBepHTb COCTOSIHHe TpHrrepa 

nepenonHeHHsr cqeTqnKa. 
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PHc.. 3. <l>yHKUHOHanbHaSI cxeMa 6noKa 2C1J. 

PHc. 4. 06mHii: BHJl 6noKa 2C1J. 
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. C noMombro ¢YHKUHH F{lO) MO)KHO c6pocHTb TonbKo Tpm:·rep nepe-

nonHeHHSI0 He MeHSISI COCTO.IIHHSI pa3p.11JlOB cqeTqHKa. 

0JlHOBpeMeHHhlH c6poc (yCT8HOBK8 B '0'} cqeTqHKOB H HX TpHrrepoB. 

nepenonHeHHH MO)KeT ocymecTBnHTbCSI cneayromHMH cnoco6aMn: 

a) KHOnKoii: Ha nepeaHeii: naHenn; 

6} cnrHanoM 'c6poc' no nmHe 'C" MarncTpann KacceTbi. llpoxo)I{Jle-

HHe cnraana B 6noK MO)KHO 3anpeTHTb nepeKnroqaTeneM; 

B} c noMombro ¢yHKunn F (9) 

llpn noaaqe cnrHana "C6poc"' B cqeTqnKe ¢opMnpyeTcSI nMnynbc 

c6poca annTenbHOCTbiO 6onbrue o6mero BpeMeHn nepeHoca B cqeTqnKe. 

CnrHan "OTB~T" Ha runay 

qHKoM B cneayromnx cnyqa.11x: 

Q MarncTpann KacceTbi BhiJlaeTcSI cqeT-

1) npH CqHTbiB8HHH cqeTqHKa, Toeo 

N·F(O)·A(O}, 'N·F(O)·A(l) ~Q = "L'' 
I 

2} npn npoBepKe cocToHHHSI Tpnrrepa nepenonHeHnH, T.e. 

N • F(B) ·A (0), N • F(B) ·A (1) ... Q = "I'; ecnR Tpnrrep.nepenonHe-

HHSI "B3Be)leH" • 

llpn nocneaosaTenbHOM coeanaeHHH cqeTqHKOB cnrHan nepenonHeHRSI 

nepsoro cqeTqHKa He BhiJlaeTcH. 

CHrHan '3anpoc" Ha lliHHy L BhiJlaeTcSI npn oTcyTc'l'BHH Ha lliHHe B 

CHrHana 0 3anpeT' • 

CHrHan "ITycK" Ha. lliHHe Z B 6noKe aHanorHqeH cHrHany "C6poc". 

2.2. KpaTKHe xapaKTepHCTHKH. 

Bxoa 

-CKOpOCTb cqeTa > 20 Mru; 

-sxoaHoii: cHrHan N 1M ( BXOJlHoe conpoTHsneaHe 50 oM}; 

-MaKCHManbHoe BpeMSI aapacTaHHSI 11 cnaaa sxoaHoro curaana oo 

(coeauaeaue no nocTOSIHHoMy ToKy}; 
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l -OTpa:lKeHHe :!:_ 15% ( rppOHT HMnyllbCa J HCeK); 

-MaKCHMallbHbifl: KOa<f>$HUHeHT sanonHeHHSI B~OAHbiX HMnyllbCOB -40% 
Ha 11acToTe 20 Mru; 

-MHHHMallbHbit!: sanycKaiOIIlHt!: HMnyllbC 

Ba ypoBHe 50% 
-0,6B 

-O,BB 
15 HCeK 

10 HCeK; 

CTpo6. 

flapaMeTpbi BXO)la CTpo6 no BXOJlHbiM CHI'HanaM aHaliOI'H'IHbl napaMeT-

paM BXO)la 'Bxoll' • 

Heo6XOJlHMOe nepeKpbiTHe BXOJlHOI'O HMnyllbCa H HMllYllbCa' CTpo6a 

~ 10 aceK aa ypoBHe 50%. 

2.3 0 6 Ul H H: B H llo 

06mHH: BHll 6noKa noKasaH aa pHc. 4. Ha nepeJlHeH: naHenH pacnono-

:lKeH~:>x: 

-pas'beMbi BXOllHbie nepBoro H BTopor-o C'leT'IHKOB, pas'beM o6mero 

BXO)la "CTpo6" • 

-nepeKliiO'IaTeliH nocneJlOBaTellbHOI'O COeJlHHeHHSI C'leT'IHKOB1 ynpaBne­

HHSI BXOJlOM "CTpo6• K CHI'HaliOM C • ( "BHyTp. c6poc") • 

-KHOnKa Bb!pa60TKH C. 

B saKnro'leHHe aBTOpbi C'IHTaiOT CBOHM JlOnroM no6naroJlapHTb 

11.<1>. KonnaKoBa H rr.K. MaHbSIKOBa sa noMOIIlb, a TaK:lKe B.C. EBTHCOBa, 

pa3pa60TSBlllei'O MOHTS:lKHbie CXeMbl 6noKOB H BbinOliHHBlllero HX MOHTa:lK. 

nHTepaTypa 

I. Euratom Report, EUR 4100e, March 1969. 
2. Microsca1er, Type 003, CERN-NP CAMAC Note 16~00, 

Feb. 1970. · 

3. Minisca1er1 Type 002, CERN-NP CAMAC Note 11-00, 
Feb. 1969. 

PyKonHcb nocTynHna B H3JlaTen~:>cKHH: OTJlen 

2 liiOHSI 1972 I'OJla. 
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