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rnacHeK K.-n. H AP· 

MHKponp04eCCOpHaR CHCTeMa AnR KanH6p08KH 
H KOHTpOnR 3KCnepHMeHTanbHOA annapaTyp~ 

ycTaH08KH PI1CK 

PI 0 - 12555 

0nHc~8aeTcR a8TOHOMHaR CHCTeMa 8 cTaHAapTe KAMAK AnR 
KanH6p08KH H KOHTpOnR YCTaH08KH PI1CK Ha 6a3e MHKponp04eccopa 
11HTEJl-8080. 0Ha COCTOHT H3 KapKaca I..IHKna, HeCKOnbK>1X KapKa­
C08 C06~THR H HHTennHreHTHOrO KapKaca. nocneAHHA 3aMeHReT 
~HHH-3BM H o6ecne~H8aeT 3KOHOMHOe peweHHe 3aAa~H CbeMa 
H npeA8apHTenbHOH o6pa60TKH HH$OpMa4HH. 

Pa6oTa 8~nonHeHa 8 Jla6opaTopHH RAePH~x npo6neM 011RI1. 

npenpHHT 05beOHHeHHOrO HHCTHTYTS HOepHblX HCCneOOBSHHA, ny5Ha 1979 

Glasneck C.-P. et al. PIO - 12555 

Microprocessor System for Calibration and 
Control of the Apparatus in RISK Experiments 

A stand-alone CAMAC system based on the Intel -8080 to 
provide calibration and control of the apparatus in the 
RISK experiments is described. It consists of the beam 
crate, few event crates and the intelligent crate. As the 
mini-computer ~r.d dedicated crate controller currently used 
in small CAMAC system, are being supersided by the intel­
ligent crate with "build-in" microprocessor, this system 
is a very low cost s~lution for data acquisition and 
processing. 

The investigation has been performed at the Laboratory 
of Nuclear Problem, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 
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1. BBE,l(EHHE 

CoapeMeHHbie 3neKTPOHHble 3KcnepuMeHTbl He MoryT npoao­

.IJ.HTbCJI 6e3 llOMO~B MallbiX BllB 60llbWHX 3BM. MHoroo6pa3He 

3a.IJ.a'l, pewaeMbiX C llOMO~biO 3BM B 3KCnepHMeHTe, MO)I(HO 

rpy6o KnaccuciJuuupoaaTb cne.IJ.YIOIUBM o6pa30M: 

1/ Kanu6pOBKa H KOHTpOllb ycTaHOBKH; 

2/ o6pa6oTKa nocTynaiO~HX .IJ.aHHbiX. 

llpH 3TOM o6e 3TH o6naCTB, eCTeCTBeHHO, nepenneTaiOTCll, TaK 

KaK .IJ.llJI KOHTpOllJI 3KCnepHMeHTallbHOH annapaTypbl 'laCTb .IJ.aHHbiX 

.IJ.Oll)I(Ha 6biTb o6pa6oTaHa. MHorue 3KcnepuMeHTanbHbie rpynnhl, 

O.IJ.HaKO, He pacnonaraiOT C06CTBeHHOH 3BM, a.IJ.3KBaTHOH .ll.llll 

peweHHll o6eHx 3THX 3a.IJ.a'l. 
I ll 

YcTaHOBKa PHCK cas3aHa c 3BM EC 1040 CH30 OHJIH, 

HO MO)I(eT peanbHO pa6oTaTb C HeR Ha llHHHH TOllbKO BO BpeMJI 

npoBe.IJ.eHHll 3KCnepHMeHTa H COBMeCTHO C .IJ.pyrHMH ll0llb30BaTe­

llliMH. B Ka'leCTBe BbiXO.IJ.a H3 TaKoro nono)l(eHHJI HanpawHaaeTCJI 

HCllOllb30BaHHe MHKpo-3BM.C llOMO~biO MHKpo-3BM,KOTopall caMa 

JIBllJieTCJI 'laCTbiO 3KCnepHMeHTallbHOH annapaTypbl, pa3pa6oTaH­

HOH a cTaH.IJ.apTe KAMAK, MO)I(HO oTKanu6poaaTb BCIO ycTaHOBKY 

H KOHTpOnHpOBaTb ee pa6oTy B XO.IJ.e 3KCllepHMeHTa, B TO BpeMll 

KaK 6onbWYIO 3BM MO)I(HO HCllOllb30BaTb .IJ.llll .IJ.eTallbHOH o6pa6oT­

KH .IJ.aHHbiX, KOTOpall npH He06XO.IJ.HMOCTH MO)I(eT npOBO.IJ.HTbCJI 

H nocne 3KcnepuMeHTa, ecnH HMeeTcll cooTaeTCTBYIO~ee npoMe­

)I(YTO'IHOe 3allOMHHaiO~ee yCTpOHCTBO .IJ.llll perHCTpHpyeMbiX .IJ.aHHbiX . 

B HaCTOJI~eii pa6oTe onHCbiaaeTcll peweHHe 3Toii 3a.IJ.a'IH 

C TO'IKH 3peHHJI annapaTyphl, MaTeMaTH'IeCKOe o6ecnetJeHHe MHKp0-

3BM 6y.IJ.eT paccMoTpeHo .IJ.eTanbHO a .IJ.pyroii cTaTbe. Cne.11.yeT 

3aMeTHTb, 'ITO B HeM HCllOllb3yeTCJI 60llbWOe 'IHCllO llO.IJ.llporpaMM 

o6~ero xapaKTepa, KOTOphle npe.IJ.CTaBnliiOT HHTepec He TOllbKO .IJ.llll 
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erreuuanbHOH yeTaHOBKR, TaK KaK uerronhJyeMhiH HaMR MRKpOrrpo­

ueeeop Tuna HHTen~ 8080 12 / rronyqun rnupoKoe paenpoeTpaHeHue. 

Eme O,li;Ha pa6oTa 6y)l;eT IIOeBliiUeHa OIIReaHRIO 3TOH 6u6nROTeKH 

rro,ll;nporpaMM. 

2. XAPAKTEPHCTHKH llOTOKA HHt:POPMAI{HH 

OT YCTAHOBKH 

YeTaHOBKa PHCK npe,ll;eTasnlleT eo6oii MarHRTHhiH erreKTpoMeTp 

e llliTRMeTpOSOH eTpRMepHOH KaMepoii S Ka'feeTSe UeHTpanhHOrO 

,ll;eTeKTopa, paJMeiUeHHhiH Ha KaHane sTopR'IHhlx 'faeTRU Ceprryxos­

eKoro yeKOpRTenll. C URKnOM 9 C 17 C- yeKopeHHe, 2 C- pa6oTa 

KaHanosl ycxopuTenb reHepupyeT so speMll pa6oThi KaHana I - 1 cl 
'faCTRUhl SbiCOKOH 3HeprRB, B3aRMO,ll;eHeTSRJI KOTOpbiX e MHilleHbiO 

BHYTPH CTpBMepHOH KaMephl lco6biTHlll perRCTpupyiOTCll yCTaHos­

KOH. BhiCOKOSOnbTHall CBCTeMa KaMe phi H ¢oToarrrrapa Typa II03-

sonliiOT perucTpuposaTb Ha rrneHKe oKono 5 co6./c. Hapll,li;Y e 3THM 

YCTaHOBKa MO)I(eT pa6oTaTb KaK 3neKTpOHHhiH CIIei<TpOMeTp e 

'faCTOTOH Ha6opa ,ll;aHHhiX HeCKOnbKO COT C06b1THH B eeKyH,ll;y. 

B J<a)l(,li;OM C06biTBB CO,ll;ep)I(BTCJI BH¢OpMaURll OT ,ll;eTeKTOpOS 

'faCTRU l'lepeHKOBCKRX R CUHHTBnnliUROHHhiX C'feT'IBI<OB, IlpOIIOp­

UHOHanhHhiX I<aMepl, noKaJaHHhiX exeMaTR'feCKR Ha puc. 1. KpoMe 

Puc.l. CmpuMepHaR KaMepa u i:JemeKmopbl. 
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TOrO, )lnll Ka)l(,li;OrO eo6biTHll ,li;OJDKHhl perHeTpHpOSaTbell rrapaMeT­

phl SbieOKOSOnhTHOH eueTeMhl IJa,ll;ep)I(Ka, ,ll;nHTenhHOeTb H aMrrnu­

Ty,ll;a SbleOKOSOnbTHOrO HMIIynheal, a TaK)I(e ,ll;aHHble ¢oTOrpa¢u­

qeeKOH H raJOSOH eHeTeM. KonH'feeTSO HH¢opMaUHH Ha O,li;HO 

eo6biTHe eoeTaSnlleT OKOnO 100 rneeTHa,li;UaTH6HTOShiX enos. 0Kono 

30 TaKHX enos IIpHXO,li;HTell Ha HH¢0pMaUHIO, H,ll;eHTH¢HURPYIOIUYIO 

Ka)l(,ll;hiH HMIIynhe yeKOpHTenll I'IHeno 'faeTHU S IIY'IKe, HOMep 

3KerrepHMeHTa, aeTpOHOMH'feeKOe speMJI R T .)1;.1. 
3a,ll;a'feH OIIHeblsaeMOH J,ll;eeh eueTeMbl liSnllnaeb OpraHH3aUHll 

IIOTOKa RH¢opMaUHH H o6pa60TKa, He06XO,li;HMall ,ll;nll Kanu6pOSKH 

H KOHTpOnll. 

3. OPFAHH3Al{H.R OEMEHA HHt:POPMAI{HH 

CueTeMa C'heMa ,ll;aHHbiX ycTaHOBKH PHCK cxeMaTH'fecKH npe,ll;­

cTasneHa Ha puc. 2 . 0Ha cocTOHT H3 KapKaca perucTpauuu ,ll;aHHhlx 

06 RMnynhCe YCKOpHTenll IKapKaC URKnal, N I<api<aCOB C06hiTHll 

H HHTeJinHreHTHOrO KapKaca. KapKaC URKna CO,ll;ep)I(HT S 'IHCne 

,ll;pyrHX 6nOKR, ,ll;aiOIURe ,ll;a TY, BpeMJI R 'IHCnO 'faCTHU S COOTBeT­

CTBYIQIUeM RMIIYJihCe YCKOpHTen.ll. B KapKacax C06hiTB.II HaXO,li;JITCll, 

B OCHOBHOM, C'feT'IBKB B BXO,li;Hble perRCTpbl. KapKaCbl C06biTHJI 

06'be)J.BHeHbl B IIOCne,li;OBaTenbHYJO MHOrOKapi<aCHYIO CBCTeMy. lie­

pe,ll;a'fa HH¢opMaUBB BHBUBBpyeTCJI CTapTOBbiM CBrHanOM OT ycTa­

HOBKB B npOHCXO,li;BT Tal< )l(e, I<aK 3TO OIIBCaHO B pa6oTe / 3/ . KOHTpon­

nep I<a)l(,li;Oro B3 KapKacos co6biTB.II coe,li;BHeH co cne,ll;yiOIUBM 
/ 4 / 

KapxacoM qepe3 perucTp KP 007 • Ilocne npuxo)J.a CTapTosoro 

curuana I<OHTponnep nepsoro xapKaca co6hiTB.II 'IBTaeT cnoso 

,ll;aHHbiX B3 nepsoit 3aHJITOit CTaBUBB lcoOTBeTCTBYJOIUBH MO,ll;ynh 

OTBe'faeT Bbi)J.a'leii "Q ''I. BMecTe co cnosoM )J.aHBhiX I<OHTpoJIJiep 

nepe,ll;aeT curuan "Bb130B", I<OTOphlii B perucTpe KP 007 BToporo 

xapxaca co6biTB.II Bblpa6aTbiBaeT curuan L. KouTponnep BToporo 

I<api<aCa 'IBTaeT no 3TOMY CBrHaJiy CO)J.ep)I(BMOe perBCTpa, B pe-

3YJIJ.TaTe 'lero nepe)J.aeTCJI CBrHaJI "KO)J. npBHJIT" I<OHTpOJIJiepy 

oepaoro xapxaca. Ilocne Toro I<ai< 3ai<OH'IeHo 'ITeuue scex ,ll;aH­

awx oT oep11oro xapiCaca, ero I<OHTponnep nepe,ll;aeT curuan "Koueu 

W&CC8B&". 3TOT CBrHaJI BW3WBaeT o6pa30BaHBe L - CBrHaJia OT 

ICP 007, 'ITeawe nocne I<OToporo He coopoBo:.c:,ll;aeTcJI"Q". B cJie,ll; 
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Puc.2. CxeMa cucmeMbl e cmaHoap11le KAMAK. 

3a 3THM KOHTponnep aToporo KapKaca Ha'IHHaeT 'IHTaTb aHanoruq­

HbiM o6pa30M HHiiJopMaUHIO OT OCTallbHbiX 6nOKOB. IlapannenbHO Kap­

KaCaM C06biTHJI K HHTennureHTHOMy KapKacy IIO,D;KlliO'IeH KapKaC 

UHKna. qTeHHe ,naHHbiX OT 3TOrO KapKaca rrpOH3BO,D;HTCJI IlOCne 

Ka)l(.noro HMrryn&ca ycKopuTenJI. 

4. HHTEJIJIHTEHTHMil KAPKAC 

HHTennHreHTHbiB KapKaC H CBJI3aHHble C HHM qepe3 MO,nynH 

KAMAK BHewHBe ycTpoilcTaa I puc. 3/ BblrronHJIIOT a cucTeMe 3a­

,na'IB MHHB-3BM C rrepBiiJepBBHbiM o6opy,nOBaHHeM B BHTepliJeBCOM 
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Puc.3. HHmeiiiiUZeHIIIHbli1 KapKac u nepu¢epui1Hble ycmpoucmea. 

KAMAK. YrrpaaneHHe KapKacoM ocyll.leCTBnJieT MHKAM 15l .aaTo­

HOMHbiB KOHTponnep KapKaca c MHKporrponeccopoM HHTen-8080. 

3ToT KOHTponnep Herrocpe.ncTBeHHO CBJI3aH c .nucrrneeM unu TeneTaii­

noM. l:lepe3 MarHcTpan& KAMAK MO)I(HO rro.nKniD'IHTb Mo.nynH rra­

MJITH B3 CBCTeMbl, B COCTaB KOTOpOB BXO,D;JIT 6nOKB I1I13Y eMKOCTbiO 

8 K
16 1

s 32 K 6ai1m B 6noKB 4 KH 16 K 6ai1m 03Y . .[(nJI noii nenu 

MarucTpan& scrron&JyeTCJI a KaqecTae MarucTpanu rrponeccopa. 

KpoMe 1,5 K 6ai1111 IIII3Y MOHHTOpHoii rrporpaMMbJ a KOHTponnepe 

MHKAM, B 4 K 6ai1111 IIII3Y Jarpy)l(eHa o6111aJ1 6u6nHOTeKa . Ilpor­

paMMbl yrrpaaneHHJI 3KcrrepuMeHTOM Haxo.n;JITCJI a 8 K 6ai1m IIII3Y. 

28 K 6ai1111 rraMJITB rrpoHJBOn&Horo .nocTyrra ucrron&JYIOTCJI .nnJI 

xpaHeHHJI CBCTeMHbiX rrapaMeTpOB, IIpOMe)l(yTO'IHOrO JaiiOMHHaHBJI 

,naHHbiX, KOTOpble rrepe,naiOTCJI TOllbKO rrocne HMIIYllbCa YCKOpHTenJI, 

H ,D;llJI HaKorrneHHJI rHCTOrpaMM . .[(nJI Bbi.D;a'IH rHCTOrpaMM H napa­

MeTpOB C06biTHJI HCIIOllbJyeTCJI M03aH'IHaJI IIe'laTL Oaro 11 ;{) HllH 

DZM 180. B HaCTOJill.lee RpeMJI ,llJilf npoMe)l(yTO'IHoro xpaHeHIIJI 

,naHHbiX IIpHMeHJieTCJI nep<!JoJJeHTa . 
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MHKAM opraHHJyeT rrpHeM .naHHLIX H3 1<ap1<aca l(HI<na H 1<ap1<a­

cos co6LJTHR qepe3 .nsa perHCTpa KP 007. 3aTeM HHci>opMal(HR 

,!lCI<O,!lHpyeTCR, H Ha ,!lHCilllCH HnH IlC'IaTb BM,!laiDTCR 3Ha'ICHHR rra­

paMeTpOB C06MTHR HnH l(HI<na /3a,!laHHMX 3apaHee COOTBCTCTByro­

ll(CH I<OMaH,!lOH/. TipHeM ,!laHHbiX H yrrpasneHHC l<apl<aCaMH IlpOHCXO­

,!lHT B COOTBCTCTBHH C I<OMaH,!laMH, BbJ,!laHHMMH 'lepe3 ,!lHCilllCH, 

C IlOMOII.(biD I<OTOpMX, B '-!aCTHOCTH, MO)f(HO 3a,!laTb: 

- 'IHCllO IlpHHHMaCMbiX MaCCHBOB ,!laHHblX OT l<apl<aCOB C06LJ· 

THJI; 

- 'IHCllO IlpHHHMaC MbiX MaCCHBOB ,!laHHbiX OT l<apl<aCa l(HI<na; 

- o6HyneHHe I Z - KOM a H.na KAMAK/. 

3aHCCCHHC HH$O pMaUH H H3 C06bJTHR B rHCTOrpaMMbl H OilTH· 

ManLHoe rrpe.ncTasneH He c o6biTHR H rHcTorpaMM Ha .nHcrrnee HnH 

IlC'IaTH opraHH3YC TC R C n o MOII.(biD HC'ICpilbJBaroll(ero Ha6opa I<OMaH,!l. 

•••2 
OU!P12 

110al1•15 

nl'W1D 

IU•O 
tiiP12 
IWIIIIA­

LOih520 
BIOH1600 

llriP•4 
tBC 
t8•200 
llffll 
,_ 200 SUIIa 1.148 li+05 DI.Uio 574 

520 0 
524 1 X 
528 2 u 
5)2 1 X 
5)6 1 X 
540 2 u 
544 4 uxx 
548 5UUX 
552 5 = 
556 8 uxxuxx 
560 10 1111111111 ' 

564 14 II II II II II II II 
568 22 II II II II II 1! II II II II II 
572 24 II II II II II II II II II II II II 

576 28 IIIII! II Jll II II II !ill Ill! II I 
580 26 lllii!IIIIJ!IIIillllllllll 

584 21 llliiii!IIJIIIIIIJIII 

588 16 IIIIIIJII!illlll 

592 7 uuux 
596 2 u 
600 1 X 

• 
Puc.4. llocAec)oea•eAbHOc•r. KOMaHc) c)A.II noc•poeHU.II zuc•ozpaM-
Mbl U CaMa zuc•ozpaMMa /aMnAu•yc)a 6biCOK060Ab.HOZO UMnyAt.Ca/. 
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Ha puc. 4 rrol<aJaHa THilH'IHaR nocne.noaa TenLHOCTb I<OMaH.n .nn.11 

IlOCTpOCHHJI rHCTOrpaMMbl H CaMa rHCTOrpaMMa /aMilJIHTY,!la Bbl­

COI<OBOllbTHOrO HMilYllbCa, CHJITaR BO BpeMJI Hana,!li<H/. 

HaCTOJIII.(aB CHCTeMa, COCTOJIII.(aB H3 O,!lHOrO 1<ap1<aca l(HI<na 

H Tpex l<apl<aCOB C06b1THJI, Il03BOnJieT IlpHHHMaTb H o6pa6aTblBaTb 

.no 200 co6blTHH 3a l(HI<n. 

5. 3AKJI10l!EHHE 

C IlOMOII.(biD MHI<pOilpOI.(eCCOpa liHTen- 8080 C03,!laHa aBTOHOM­

Has cHcTeMa B cTaH.napTe KAMAK .nn.11 KanH6poBI<H H I<OHTpon.ll 

ycTaHOBI<H PHCK . 0Ha cocTOHT H3 1<ap1<aca l(BI<na, Hecl<onLI<BX 

1<ap1<acoa co6MTHB B BHTe.TJnHreHTHoro xapxaca . Tiocne.nHHH JaMe­

HBeT MBHB- 3BM B, 6y.ny'IB scTpoeH s KAMAK, o6ecne'IBBaeT o'leHL 

3KOHOMHOe peweHBe 3a,!la'IB C~eMa H rrpe.nsapHTellbHOH o6pa60TKH 

HH$OpMal(HB. Bee 'laCTB CBCTeMM /perHCTpM, C'leT'IBKH, MHKpo-

3BM, BHTep$eHCHMe MO,!lynB, nepB$epBHHble ycTpOHCTBa/ MoryT 

6MTb 3aMeHeHbl B Te'leHHe HeCKOllbKHX MHHYT, 6naro.nap.11 'leMy 

,!lOCTHraeTCB BMCOKaB CTapTOBaJI rOTOBHOCTb CBCTeMM. B03MQ)f(­

HOCTb KOilHPOBaHHJI CHCTeMM TaK)f(e He60llbWHMH rpyrrrraMH 

BBnJieTCJI CHllbHMM apryMeHTOM ,!lllJI TaKOrO peweHHJI, OC06eHHO 

ecnH pe'lb H,!leT 0 DO'ITH CTOilpOI.(eHTHOM HCDOllb30BaHHH. 

BMWeOilHCaHHaJI CHCTeMa MO)f(eT H 6y,!leT paCWHp.IIThCJI BO MHO­

rHX HarrpasneHHJIX. KonB'IeCTBO xapxacoa xax l(Hxna, Tax H co6M­

THB IlpaKTH'IeCKH HeorpaHH'IeHO. flpH ysenB'IeHBB 06~eMa HH$OpMa­

l(BH rrpe,!lilO'ITHTenLHee paCWHpJITb CHCTeMy B CTOpOHy rrapannenH3-

Ma. 

"Bbi'IHCllBTenhHMe MOll(HOCTH" B CHCTeMe cne.nyeT ysenH'IBBaTb 

rryTeM rro.nxnro'leHHJI .nononHHTenLHMX MHxpo- 3 B M. B 3TOM cny­

'lae $H3HKH, pa6oTaiDII.(Be C pa3HbiMH rpynnaMH ,!leTeKTOpOB, MOryT 

O,!lHOBpeMeHHO H He MeWaJI ,!lpyr ,!lpyry, o6pa6aTMBaTb CBOH ,!laH­

HMe. 

HaxoHel(, .nn.11 rrpoMe)f(yTO'IHoro xpaHeHBJI .naHHMX ,!lOJI)f(Ha Hc­

rronLJosaTLCJI MarHBTHaJI neHTa. 

B Jaxnro'leHBe aBTOpM BMpa)f(aroT 6naro.napHOCTb K . llaHBycy 

/H<I>B3 AH r,n;P/, B.H.TieTpyXBHY B A.H.CBHaesy 3a IlOCTOJIH­

Hyro no.n.nep)f(KY B BHTepec x pa6oTe, H.H.JICypaanesy, B.T .CB.nopo­

sy, A.A.CTaxBHY B H.H.tJypBHY 3a xoHcynLTal(HH rro rrpHMeHeHBro 
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ua<lJpoBbiX 6noxoa B cTaH.D.apTe KAMAK, A .Kawaapa.ZJ.H - 3a Tex­

HH'Iecxyro DOMOJUb . 
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