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Bo MHOrHX OOJIaCTBX 3KCnepHMeHTaJIbHOH <pH3HKH (<pH3HKa HeHTpo

HO~, OnTHttecKaH CneKTpOCKOnHR H T.n.) Heo6xOAHMO OpraHH30BaTb 

ynopRAolleHHOe m~KOnneHHe AaHHblX, nocTynaroLQHX C 60JIbillOH ttaCTO

TOll H 60JIblllHMH MaCCHBaMH Ha BXOA H3MepHTeJIbHOH CHCTeMbI. <l>HlH

tteCKaH YCTaHOBKa <PHKCHPYeT C06bITHR, onHCblBaeMble OAHHM HJIH Iie

CKOJIbKHMH napaMeTpaMH. YCJIOBHR COpTHpOBKH 3KcnepHMeHTaJIbHbiX 

AaHHblX MorYT 6blTb PaJJIHttHblMH B 3aBHCHMOCTH OT KOJIHtteCTBa napa

MeTpoB, HHTeHCHBHOCTH HCTOttHHKa ttaCTHQ, HCCJIeAyeMblx 06palQOB H T,A. 

B 60JIblllHHCTBe <PHlHtteCKHx HCCJIeAOBaHHH YCJIOBHR perHcTpaQHH, oT6opa 

C06bITHH H HX HaKOnJIeHHR AOBOJIbHO CJIOiKHhl H, KaK npaBHJIO, MoryT 

HlMeHRTbCR BO BpeMR npoBeAeHHR H3MepeHHH. B 3THX CJIyttaRx QeJIeCO

06pa3HO HCnOJIb30BaTb rH6KHe YHHBepCaJIbHbIe cHcTeMbI, HMeroLQHe MO

AYJIbHYro CTpyKTypy. 

fibIJIa nOCTaBJIeHa 3a;:J,atta C03AaTb TaKyro cHcTeMY AJIR KOppeJIH

QHOHHbIX H3MepeHHH H HCCJIeAOBaHHH C nOJIHpH30BaHHhlMH HeHTpoHaMH, 

npoBoAHMblX B Jla60paTOpHH HeHTpOHHOH <PHlHKH OI1HI1. CHcTeMa 

AOJIiKHa YAOBJIeTBOpRTb cJIeAyroLQHM YCJIOBHRM: 

- HMeTb He60JIbillOe MepTBoe BpeMR; 

- 06eCne'lHTb HaKOnJIeHHe HH<popMaQI-UI 0 C06bITHRX, xapaKTepH

3YIOLQHXCR HeCKOJIbKHMH napaMeTpaMH; 

MOAYJIH CHCTeMbI AOJIiKHbl 06JIaAaTb TaKHM Ha60pOM xapaKTe

PHCTHK, 'IT06bl C nOMOLQbro MHHHMaJIbHorO KOJIH'IecTBa MOAYJIeH pelllaJI

Cf{ HaH60JIee IllHpOKHH Kpyr 3a;:J,att; 

- CHCTeMa AOJIiKHa 6bITb nocTpoeHa 6e3 npHBH3KH K OnpeAeJIeHHO

My THny 3BM; 

o6eCnettHBaTb HaKOnneHHe AaHHblX HenOCpeACTBeHHO C Y'IaCTHeM 

3BM HJIH B aBTOHOMHOM peiKHMe; 

CHCTeMa AOJIiKHa 6blTb OTKpbITOrO nma, T.e. n03BOJIRTb AaJIbHeH

Illee paCIllHpeHHe. 

MOAYJIH CHCTeMbI 6blJIH pa3pa6oTaHbI B CTaHAapTe KAMAK, KOTOPblH 

nOJIy'lHJI HaH60JIblllee pacnpoCTpaHeHHe B aBTOMaTH3HpOBaHHbiX CHCTe

MaX AJIR <pH3HttecKHX HCCJIeAOBaHHH. HaKonneH 60JIbillOH npaKTHlieCKHH 

OnblT B HCnOJIblOBaHHH ero MeXaHHtteCKoro KOHCTpYKTHBa, pa3pa60T

Ke 3JIeKTpoHHbIX MOAYJIeH, 06eCne'leHHH HX AHarHocTHKH H COlAaHHH 

nporpaMMHoro o6ecne'leHHH. llPH paJpa60TKe CHCTeMbI Heo6xOAHMO 

6blJIO npeOAOJIeTb HeAOCTaTKH CTaHAapTa KAMAK, TaKHe, KaK MaJIOe 

6bICTpOAeHCTBHe; HeBOlMOiKHOCTb npRMOH annapaTHOH nepeAattH AaHHblX 

MeiKAY CTaHQHRMH; CJIOiKHOCTb COBMeCTHOH pa60TbI HeCKOJIbKllX MOAY

JIeH; HCnOJIb30BaHHe BceMH npOQeccaMH OAHOH MarHCTpaJIH - MarHCTpa

JIH Kpefua (MK). 
ItlVll\l<:"t,.'';:l 
uc;..aws 

6M~,. 11.,'., .. 
--....~I,.. .... "'''''''''1-......... ~,~ '_,",_,",."" ~._ ... 


1 



OAHHM H3 nyTeH npeOnOJleHIDI yKa3!lHHhIX HenOCTaTKOB MO)KeT 6blTh 

nOCTpOeHHe CHCTeMhI C HecKOJlhKHMH UlHHaMH. TIPH 3TOM MO)KHO 

nOJlY'lHTh CJlenYlOIll,He npeHMYm:ecTBa: 
- npH nOCTpOeHHH CneUHaJIhHhIX UlHH HCnOJlh30BaTh 60Jlee 

npOCTble CXeMHhle peUleHHfl; 

- JlerKO OpraHH30BaTh napaJIJleJlhHbIe npOueCChI; 

- 06ecne'IHTh 6hICTpylO CBH3h Me)K)1,Y MOnYJlHMH. 

Ehma pa3pa60TaH8 CHCTeMa C nOnOJlHHTeJlpHOH BHeUlHeH UlHHOH 

(Bill), C IIOMOl.Ul>lO KOTOPOH MO)KHO 060iiTH HenOCTanCH MK. 

HCnOJlh30BaH..e MK H Bill naJIO B03MO)KHOCTh CO:;lnaBaTh CHCTeMbl, 06Jla

p.aIOIll,He 60JlhUlOH 3<p<pe :KTHBHOCThlO. 

JlJlH ynpaBJleHHH MonYJlHMH (3a)1.aHHe pe)KaMOB pa60TbI, pa3JlHlI 

HbIX YCJlOBHH) HCnOJlh3YeTCH MarHCTpaJIh KpeiiTa. BBon 3KcnepHMeHTaJIh

HbIX naHHhIX H CBH3h Me)K)1,Y MonYJlHMH Ocym:eCTBJlHeTCH qepe3 BIll, 

pa:31,eMhI KOTOPOH P83Mem:atoTCH Ha pepei1.HHX naHeJlHX MonYJleH, a BblBOn 

n8.HHhIX B03MO)l(eH KaK qepe3 MarHCTpaJIh KpeiiTa, TaK H qepro BIll. EJlOK

cxeMa, OTp8)l(aIOm;aH nepenaqy naHHhlX H B03MO)l(HOCTH ynpaBJleHHH 

)1.JlH e)1,HHHlfHOrO MOAYJlH, nOKa3aHa Ha pHC.1. 

PaCCMOTpHM OpraHH3a:umo H pa60TY BHeUlHeH UlHHhl. BIll opraHH

30BaHa C nOMOl.Ul>lO 40-KOHTaKTHhIX p83'heMOB H nnOCKoro (JleHTOlllioro) 

Ka6eJlH, tfI'0 n03BOJlHeT 6ro 3aTpYi1.HeHHH BKJllOqaTh B COCTaB CHCTeMhl 

HOBhIe MonYJlH. MOAYJlH MorYT HMeTh Bxon H BbIXOA BIll, tfI'0 n03BOJlH

eT C03naBaTh OTpe3KH BHeUlHeH UlHHhI, pa60TaIOIUHe He3aBHCHMO. :::lTo 

AaeT B03MO)l(HOCTb npH npoBeAeHHH 06pa60TKH C06bITHH HeCKOJlbKHMH 

nocnenOBaTeJlLHO coeAHHeHHhIMH MOnYJlHMH COKpaTHTh BpeMH nOJlY

qeHIDI OKOHqaTeJlLHOrO pe3YJlLTaTa. nepeAaqa AaHHbIX Ha BHeUlHeH UlHHe 

npOHCXOnHT B aCHHXpOHHOM pe)KHMe. JlaHHbIe nepenaIOTCH 24-pa3PHA

HhIMH KOAaMH. HMelOTCH ABe JlHHHH nJlH ynpaBJleHHH nepenaqeH naHHbIX 

H UleCTh proepBHhIX JlHHHH, npe.nH83HaqeHHbIX AlIH HH,lJ.HBHnYaJIbHOrO 

HCnOJlL30BaHHH. BpeMeHHaH nHarpaMMa pa60TbI BHeUlHeH UlHHhI H306pa

)l(eHa Ha pHc.2. 
JlaHHhle H CHrHaJI ''rOTOB'' BbIpa6aThIBaIOTCH MOAYJleM, KOTOPhIH 

AOIDKeH nepenaTh HH<pOPM8UHlO, a CHrHaJI "3aHHT" - MOAYJleM-npHeM

HHKOM. YCTaHOBJleHHe CHrHaJIa "3aHHT" Ha UlHHe 03HaqaeT, qTO 
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Puc.l PHc.2 

MOAYJlb-npHeMHHK BhtnOJlHHeT KaKYlO-TO BHYTpeHHlOlO OnepaUHl<l H He 

MO)KeT npHHHMaTL HHcPopMauHlO. UHKJl nepena'lH AaHHbIX Bcerna HHHQHH

PyeTcH nepenaIOIll,HM MonyJIeM. TIoCJle npOBepKH OTCYTCTBHH Ha BIll 

CHrHaJIa "3aHHT" OH YCTaHaBJlHBaeT B MOMeHT T1 CHrHaJI ''rOTOB'' H 

cPHKcHPyeT npaBHJILHble AaHHble Ha BHeUlHeH UlHHe. TIpHHHMalOlUHH 

MOnYJlh, nOJlyqaB CHrHaJI ''rOTOB'', 3anHCbIBaeT HX B CBOH BHYTpeHHHH 

... perHcTp H YCTaHal3JlHBaeT B MOMeHT T2 CarHaJI "3aHHT". TIepeAalOmHH 

MOnYJlb, nOJIY'lHB 3TOT CHrHC\.II, CHHMaeT CHrUaJI ''rOTOB'' /T3/ H Hal.UlHaeT 

OpraHH3aUHlO C!Ie)J;ylOlUero UHKJIa nepenaqH, HO He MO)l(eT YCTaH()BHTb .. HOBbIH CHrHaJI ''rOTOB'' /T4/ paHbUle, qeM npHHHMaIOlUHH MOnYJIL CHHMeT 

CHrHaJI "3aHHT". B MOMeHT T5, nOCJIe CHHTHf! C BIll CHrHaJla "3aHHT", liTO 

03Ha'laeT rOTOBHoCTb MOAYJIH-npHeMHHKa K HOBOMY QHKJIY, 

nepenaIOlUHH MOAYJIb YCTaJHlBJIHBaeT HOBbIH CHrHaJI ''rOTOB'' H cPHK

cHpyeT Ha JIHHHf!X BIll nepeAaBaeMble n8HHble. l1epenaIOlUHH MOAYnb, 

YCTaHaBJIHBaH CHrHaJI ''rOTOB'', BKJIlO'laeT 13HYTpeHHlOlO cxeMY, onpeAe

JlHlOlUYlO HHTepBa.Jl BpeMeHH, B Te'leHHe KOT'oporo AOJI)l(E1H npOHTH QHKn 

nepena'lH. ECJIH 3a 3TOT BpeMeHHOH uHTepBaJI npHeMHLIH MOAYJlb He 

oCB060AHnCH, B CTaTYCHOM perUCTpe rnaBHoro nepenaJOlUero MOAynR 

6YAeT YCTaHOBneH CneUHaJIbHhlH pa3pRA (TIME OUT), KOTOPLIH Bblpa

6aThIBaeT CHrHaJI L AnH MK. :::lTO naeT B03MO)KHOCTb OQenUTL npaBunb

HOCTb pa60Thl CHCTeMbI. MHHUMaJIbHOe BpeMH UUKJIa nepe.u.a'lu naHHbIX no 

BHeUlHeH UlUHe 200 HC, T.e. MaKCHMaJIbHaH CKOpOCTh nepena'lu - 15 M6aiiT/c. 

JlJlH cpaBHeHUH npuBeneM MaKCHManhHbJe CKOPOCTU nepena'lU .u.aHHbIX 

HeKOTopbIX Hau60nee pacnpOCTpaHeHHblX CTaHAapTHblX UlUH, KOTophle 

npeAH83Ha'leHbl B OCHOBHOM AlIff HaKonneHHH I-fHcP0pMaQHu: 

- CAMAC: 3 M6aHT/c/l/ ; 
- IEEE-488: 1 M6aiiT/c /2/ ; 
- MULTIBUS II - MULTICHANNEL I/O BUS: 8 M6aHT/c/3/ ; 
- FASTBUS: 32 M6aiiT/c /4/ . 
Pa3pa60TaHHble MOAynH MorYT 06eCne'lHTb C03naHUe CUCTeMbl AnR 

peUleHUH UlHpOKoro Kpyra 3ana'l, 6naronapR pa3nH'lHbIM cnoc06aM coeAH

HeHHR. B pa3nH'lHbIX KOHcPHrYP8UHHx CHCTeMbI OHH MorYT coeAUHHTb

CH nocneAOBaTenbHO HJIH napaJIJIenbHO. MO)l(HO HeCKonbKO MOAyneH 

BKJIlO'lHTb nocnenOBaTenbHO, Hcnonh3Yff pa3'heMbl Ha nepenHHX naHenffX, 

T.e. BbIXOA npenhlnYlUero MOAYJIR 


COeAHHHeTCff co BXOnOM nOCJIeAYlO


lUero. Ho B Jl1060M MOAyne MO)l(HO 


nepeHTH OT nepeAa'lH naHHblX no 


BHeUlHeH UlHHe K nepena'le 'lepe3 


MarHCTpaJIb KpeHTa. Ha pHc.3 nOKa

3aHO TaKoe coeAHHeHHe MOAyneH, rne 


3KcnepHMeHTaJIbHbie )J;aHHble OT nep


Boro KO BTOPOMY, H 3aTeM K TpeTbe


MY MO)J;YnHM nocTynaIOT no Bill, a 


H3 TpeTberO MO.nyJIj{ nOCTYnaIOT Ha 


MarHCTpaJIh KpeiiTa KAMAK. PHc.3 


3' 2 

http:HHTepBa.Jl
http:CHrHC\.II


npH napaJIJIeJIhHOM BKTIlOlleHHH nepe,lJ,aJOll(HX MO,lJ,YJIeH MO)l(eT 6bITh 

HeCKOJIhKO, a npHHHMaJOll(HH MO,lJ,YJIb TOJIbKO O,lJ,HH. npH 3TOM nporpaMM' 

HO O,lJ,HH MO,lJ,YJIb ,lJ,eJIaeTCH rJIaBHbIM, a OCTaJIbHble BcnOMOraTeJIhHbIMH. 

nepe,lJ,aqy ,lJ,aHHbIX MO)l(eT HHHIJ:HHpoBaTb TOJIbKO rJIaBHbIH MO,lJ,YJIb, a Bcno· 

MOraTeJIhHble MO,lJ,YJIH naCCHBHO nepe,lJ,aJOT CBOH ,lJ,aHHble. 

B 3a.BHCHMOCTH OT npOBO,lJ,HMbIX H3MepeHHH 3KcnepHMeHTaJIhHble 

,lJ,aHHbIe, IlOCTYIIHBume B3TH MO,lJ,YJIH npH BbIXO,lJ,e Ha MK HJIH BIll, MorYT 

pacnpe,lJ,ellHThcH. JIH60 no pa3pH.[(aM, JIH60 BO BpeMeHH. BpeMeHHaH .[(Ha· 

rpaMMa pa60ThI BHellIHeH llIHHbI npH pacnpe.[(eJIeHHH no pa3pH,lJ,aM, T .e. 

KOr,lJ,a 24 JIHHHH .[(aHHbIX pacnpe,lJ,eJIeHhI Me)l(.[(Y nepe,lJ,aIOll(HMH MO,lJ,Y

JIHMH COrJIaCHO Tpe60BaHHHM 3KcnepHMeHTa, COOTaeTcTByeT ,lJ,HarpaMMe 

Ha pHc.2. rpynna 3THX JIHHHH BbI.[(eJIHeTCH TOJIbKO O,lJ,HOMY nepe,lJ,aJOll(eMY 

MO,lJ,YJIIO, a HX KOJIHqeCTBO B rpynne onpe,lJ,eJIHeTOH MaKCHMaJIbHOH Be

JIHqHHOH napaMeTpa, KOTOPhIH 06CJIY)I(HBaeT 3TOT MO.[(YJIb. npHMep no

CTpoeHHH TaKOH CHCTeMbI nOKa3aH Ha PHC.4. 3.[(eCh MO.[(YJIH 1, 2, 3 - nepe

.[(aJOll(He, MO,lJ,YJIb 4 - npHHHMaIOll(HH. rJIaBHbIM M(~,lJ,YJIeM HB,l"IHeTCH MO

.[(YJIb 1. OH HHHU;HHpyeT nepe.[(aqy ,lJ,aHHbIX no BHeulHeH llIHHe H nOCJIe 

aHaJIH3a JIHHHH "3aHHT" BhlCTaBJIHeT CHrHaJI 'TOTOB". BcnOMOraTeJIbHble 

MO,lJ,YJIH B 3TOT MOMeHT qmKCHpYIOT Ha JIHHHHX BIll npaBHJIbHbIe ,lJ,aHHble. 

3aKpenneHHe JIHHHH ,lJ,aHHbIX 3a KOHKPeTHhIM MO,lJ,YJIeM npOH3BO.[(HTCH 

npocToH YCTaHOBKOH nepeMblqeK. 

PYlc.4 PHc.5 

Ha pHc.5 npe.[(CTaBJIeHa KOHqmrypau;HH CHCTeMhI, COCTOHll(eH H3 

,lJ,BYX nO,lJ,CHCTeM H HCnOJIh3YIOll(eH pacnpe.[(eJIeHHe no pa3pH.[(aM. nepBaH 

nO,lJ,CHCTeMa COCTOHT H3 MO.[(YJIeH 1, 2, 3, r.[(e 1 - rJIaBHhlH MO.[(YJIh, 2 • 

BcnoMOraTeJIhHbIH, 3 - MO.[(YJIh·npHeMHHK. BTOPaH CO,lJ,ep)l(HT MO,lJ,YJIH 

4 H 5, r.[(e 4 - MO.[(YJIh-npHeMHHK, a 5 . MO,lJ,YJIb-nepe.[(aTqHK. nepe,lJ,aqa 

.[(aHHbIX BHYTPH nO.[(CHCTeM npoHcxo.[(HT no BHellIHeH uume, .[(aHHbIe OT 

06eHx nO,lJ,CHCTeM nocTynaJOT Ha MarHCTpaJIh KAMAK. npH 3TOM MO

.[(YJIb 3 HBJIHeTCH rJIaBHbIM, a 4 - BcnOMOraTeJIhHbIM. 

B03MO)l(eH ell(e O,lJ,HH pe)l(HM pa60TbI CHCTeMbI - pacnpe,lJ,eJIeHHe 

BO BpeMeHH. KaK npaBHJIO, ::lTO He06xo,lJ,HMO, KOr,lJ,a perHcTpHpyeMbIe 

napaMeTpbI Tpe6YlOT ,lJ,0 24 Pa3PH,lJ,OB. Tor.[(a 3HaqeHHH napaMeTpoB ne

pe,lJ,aIOTCH no MK HJIH BIll pa:3,lJ,eJIhHO BO BpeMeHH. BpeMeHHaH ,lJ,HarpaMMa, 
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OIIHCbIBaIOll(aH TaKoH pe)l(HM, npHBe

,lJ,eHa Ha pHc.6. npHHHMalOll(HH MO
-' ,lJ,YJIh B OTJIHqHe OT npe,lJ,bI.[(Yll(erO 

pe)l(HMa BhIpa6aTbIBaeT ,lJ,JIH Ka)!( ,_I dj 1« 
,lJ,oro nepe,lJ,aJOll(ero 'MO,lJ,ymI HH.[(H ""pM'''' '-Lr 
BH,lJ,yaJIbHbIH CHrHaJI "BopoTa", no

"'""" CbIJIaeMbIH no pe3epBHbIM JIllHH:HM. 
lCpnU.nepe,lJ,aqa ,lJ,aHHMX qepe3 Mar»CT


PaJIh KpeHm KAMAK npOXO,lJ,HT
1 
~ 

nO,lJ,06HO nepe,lJ,aqe lIepe3 BIll, 


HO no.[( ynpaBJIeHHeM CHI'Ha,TIOB 


MK. nepe.[(alOll(HH MO,lJ,YJIb ycm- PYlc.6 

HaBJUmaeT Ha MK CHrHaJI L, KOTOPbIH 

HBJIffeTCH 3anpOCOM Ha nepe,lJ,aqy HH<p0pMaU;HH B 3BM. nepe,lJ,aqa ,lJ,aHHbIX 

B 3BM npOHCXO.[(HT KaK no OT,lJ,eJIbHbIM <;JIOBaM (24 pa3pH,lJ,a). TaK H 

MaCCHBaMI1. nepe,lJ,a1Ia HH<p0pMau;liH qepe3 MarHCTpaJIh Kp~~HTa HHHIJ:HHPYeT

Cf{ rJIaBHbIM MO,lJ,YJIeM, npH 3TOM no JIHHHH P3 rJIaBHbIH MO,lJ,YJIh nOCbl

JIaeT CHrHaJI, Tpe6YlOll(HH OT BcnOMOraTeJIhHbIX MO,lJ,YJIeH 3a<pHKcHpoBaTh 

TeKYll(ee 3HalleHHe napaMeTpa H nO,lJ,rOTOBHTb BbI,lJ,aqy ero Ha MK. Kor,lJ,a 

rJIaBHbIH MO,lJ,YJIh nOJIyqaeT KOMaH,lJ,Y qTeHHR, OH nOChIJIaeT ee BcnOMO

raTeJIbHhlM no JIHHHH P4, T.e. C nOMOll(blO O,lJ,HOH KOMaH,lJ,bI npOHCXO,lJ,HT 

qTeHHe ,lJ,aHHbIX OT Bcex nepe,lJ,aJOll(HX MO,lJ,YJIeH. 

K HaCTOHll(eMY BpeMeHH ,lJ,JIH nOCTpoeHHH CHCTeM oT60pa H HaKOnJIe

HHH JKCnepHMeHTaJIhHOH HH<p0pMaU;HH pa3pa60TaHhI TpH THna MO,lJ,YJIeH: 

BXO,lJ,HOii perHcTp; aHaJIH3aTOp C BHelIlHeH naMHTblO; 6bICTPaH 6y<pePHaH 

naMHTb (FIFO) . 

MO,lJ,YJIh BXO,lJ,HOrO perHCTpa npe,l],Ha3HalleH ,lJ,JIH npHeMa 3KcnepH

MeHTaJIbHOH HH<p0pMaU;HH HJIH ,lJ,M HCnOJIh30BaHHH B KaqeCTBe 6y<pep

Horo YCTpoHcTBa. Ha BXO,lJ, MO,lJ,YJIH HH<pOPMau:HH nocTynaeT B BH,lJ,e ce

pHH HMnyJIhCOB (OT ,lJ,eTeKTOpOB, ,lJ,aTqHKOB nOJIO)l(eHHH H T .n.) HJIH 

napaJIJIeJIhHOrO Ko;::ta (KO.[( HOMepa ,lJ,eTeKTOpa, KO,lJ, BpeMeHHoro HHTep

BaJIa H Ln.) . 

BXO,lJ,HOH perHCTp HMeeT TpH pe)l(HMa pa60ThI: ,lJ,BOHqHbIH CqeTqHK, 

.[(ByxCqeTqHKOBhIH, napaJIJIeJIbHbIH perHCTp. 

I 

B pe)l(HMe ",lJ,BOHqHblH ClleTqHK" MO,lJ,YJIb perHcTpHpyeT KOJIHqecTBO 

HMnYJIhCOB, nocTynaIOll(HX Ha ero BXO,lJ,. CqeTqHK HMeeT 12 pa3pH,lJ,OB. 

MO)I(HO CKOMMYTHpoBaTb .[(Ba MO,lJ,YJIH H nOJIyqHTh CqeTqHK eMKOCThlO 

24 pa3pH,lJ,a. MaKCHMaJIbHaf{ qaCTOTa BXO,lJ,HhIX CHrHaJIOB 20 Mru;. npoxo)l( 

.[(eHHe CHrHaJIOB Ha BXO,lJ, CqeTqHKa MO)l(HO 3anpeTHTh HJIH pa3pelllHTh 

BHYTpeHHHM HJIH BHelllHHM CHrHaJIaMH. CqeTqHKH MO)I(HO 06HYJIHTh CHrHa

JIaMH OT MK HJIH BIll. no BHelllHeMY CHrHaJIY MO)I(HO 3a<pHKCHpOBaTh 

co.[(ep)l(aHHe ClleTqHKa B BhIXO,lJ,HOM 6Y<Pepe MO,lJ,ymI H OpraHH30BaTh 

UHKJI nepe.[(atJH ,lJ,aHHbIX. 

BTOPOH pe)l(HM HCnOJIh3yeTcH ,lJ,JIH perHCTpaLUiH C06bITHH 3a onpe,lJ,e

JIeHHbIH HHTepBaJI BpeMeHH. PerHCTpau:HR npOH3BO,lJ,HTCH B O,lJ,HOM H3 

,lJ,BYX 12-pa3pH,lJ,HbIX CqeTqHKOB. Kor,lJ,a B O,lJ,HOM CqeTqHKe H,lJ,eT perHCTpa

5 



U;HH, HH<pOPMaQHH 0 C06bITHHX, HaKOIDIeHHaH 3a npe,D.l,IAyru;HH BpeMeH

HOH HHTepBaJI, MO)l(eT 6bITb nepeAaHa lIepe3 MK HnH. BIll. 3aTeM ClIeTlIHK 

06HynHeTCR H npH nocTYIDIeHHH CHrHaJIa 0 HallaJIe HOBoro BpeMeHHoro 
HHTepBaJIa HallHHaeT perHCTpaU;HIQ BXOAHbIX HMnynbcoB. BTopoH ClIeT'IHK 

nepeAaeT HaKOIDIeHHbIe AaHHbIe npHHHMaroru;eMy MOAynro. 
B pe)l(HMe perHcTpaU;HH napaJInenbHOro KOAa ( ~12 pa3pHAoB) 

Hcnonb3YeTCR pa3'beM. Ha nepeAHeii. naHenH MOAynH. KOA 3anHCbIBaeT
CR B MOAynb npH nOMoru;H KOMaHAbI KAMAK, CneU;HaJIbHoro CHrHaJIa 

3anHCH HnH CHrHaJIa 3anHCH, KOTOPblH BbIpa6aTbIBaeTcR npH o6MeHe CHrHa· 

naMH H3 BHewHeH WHHe. 
BblxoAHble AaHHble ")THX Mo):);yneH, nocTynaroru;He Ha BHeWHlOlO 

WHHY, MoryT 6bITb CKOMMYTHPOBaHbl B 3aBHCHMOCTH OT napaMeTpoB, 

xapaKTepH3yroru;HX C06h1THe. npHMe

pbl paCnpeAeneHHfl pa3pnAOB B 24-pa3" 

PRAHOM CnOBe nOKa3a1ibl Ha pHc.7. 

MOAynb a1iaJIH3aTOpa BCerAa Haxo.. 

AHTCR B KOHu;e CHCTeMbl H HMeeT B CBO·· 

eM COCTaBe HHTep<peHC AnH nOAKnro'le

HHR 6nOKOB BHeWHeH naMRTH. AHaJIH' 

3aTOp BbInOnHReT ABe OCHOBHble <PYHK' 

U;HH: npHHHMaeT H aHaJIH3HpyeT HH<p0P

MaU;Hro OT MOAyneH H 3anHCbIBaeT ee B 

6nOKH BHeWHeH naMRTH; o6ecnellHBaPHc.7 
eT 3BM ,o;OCTyn K 3anHCaHHOH BO BHelll-

HeH naMRTH HH<P0PMaQHH. 
nporpaMMHblM nyTeM MO)I(HO 3a.u.asaTb cneAyroru;He ycnOBHR: 

pa3Mepbl Hcnonb3yeMoro nonH no 6nOKaM 4K cnOB; 

HallaJIbHblH a.u.pec naMRTH AnR H3MepeHHR; 

-	 pa3pewaTb npoBepKy nepenonHeHHR a.u.peca; 

- pa3pewaTb npoBepKy nepenonHeHHR no pa3pR,o;aM; 

onpe,o;enRTb Hcnonb3yeMYro AnHHY cnOBa 12/24 pa3pMa; 
OpraHH30BaTb 06MeH ,o;aHHbIMH Me)l(,!l;y BHewHeH naMRTbro H 3BM 

OT,o;enbHbIMH cnOBaMH HnH MaCCHBaMH. 
Pe)I(HMbl pa60Tbi aHaJIH3aTOpa cne,o;yroru;He: 1) nocneAOBaTenbHoe 

3aHeceHHe BO BHewHroro naMRTb KO,o;OB, xapaKTepH3yroru;HX C06bITHR; 2) Ha· 
KOIDIeHHe ,o;aHHbIX no a.u.pecy, COOTBeTCTByroru;eMY KO,o;y C06bITHR (+1 HnH 
-1, +N HnH -N); 3) TeCT. 

B nepBoM pe)l(HMe nonylleHHble KO,o;bI C06blTHH 3anHcblBaroTCR B 
naMRTb nocne,o;OBaTenbHO ,o;pyr 3a ,o;pyroM. Ka)l(,!l;oe C06blTHe 3aHHMaeT 

B naMRTH O,ll;Hy HnH 60nee RlIeeK (B 3asHCHMOCTH OT KonHlIeCTBa napa

MeTPOB). COPTHpoBKa HH<pOPMaQHH B 3TOM cny'lae B03naraeTCR Ha 3BM. 
KaK npasHno, 3TOT pe)I(HM Hcnonb3YeTCR, Kor,o;a ,o;nHHa Ko,o;a, xapaK

TepH3yroru;ero C06bITHe, 60nbwe, lIeM a.u.pecHoe npOCTpaHCTBO BHewHeH 
naMRTH. 

Bo BTOPOM pe)I(HMe ( + 1 HnH -1) KO,o; C06blTHH paseH a.u.pecy naMR

TH. Co,o;ep)I(HMOe a.o;peCOBaHHOH R'IeHKH YBenHlIHBaeTCR HnH YMeHbwaeTCR 
Ha e,!l;HHHUY. B 3TOM pe)l(HMe npH BbInOnHeHHH ycnOBHR +N HnH -N HH

<popMau;HR ,o;nR 6noKa aHaJIH3aTOpa COCTOHT H3 ,o;ByX 'IaCTeH. nepBaH 

'IaCTb .. a.u.pec BHelllHeH naMRTH,' BTOpaH .. lIHcno 3aperHcTpHpOBaHHbIX 

C06bITHH - N. Co,o;ep)l(HMOe BbI6paHHOH RlIeHKH naMRTH YBenH'IlmaeTCR 

HnH YMeHbwaeTCR Ha lIHCnO N. Ka)l(,!l;oe C06bITHe 3aHHMaeT TonbKO OAHY 

RlIeHKY naMHTH. l1H<pOPMaQHR H3 naMRTH MO)l(eT 6blTb BblBe,o;eHa B BH,!l;e 

cneKTpOB Ha 3KPaH .ll,HCIDIeR. 
Pe)l(HM "TecT" cnY)l(HT ,o;n.fJ annapaTHou npoBepKH npaBHnbHOCTIi 

pa60TbI Mo,o;ynR lU{al1H3aTOpa H nOnKnro'leHHOU K HeMY BJiel,l.lHeH naMR,TH, 

Monynb 6blCTPOH npoMe)l(YTo'IHoH naMHTJ-I (FIFO - nepBbIH Bow.en, 

nepBblM Bblwen) cnY)I(HT MR YMeHbWeHHR KonHlIecTBa Jie~~aperHCTpHpo" 

BaHHblX C06bITHH. MOAynb HMeeT naMRTb eMJ<;OCTbro 256 X 24 pa3pH;.D;a. 

He06xo,o;HMO HCnonl>30BaTb nOT Monynb, ecnH MaKCHMaJIbHaH CKOPOCTf, 

nocTyIDIeHHR C06blTHH BbIwe, lIeM CKOpOCTb fIX 06pa60TKH; CaMbIM Men· 
neHHblM lIneHOM CHCTeMbl. B npOMe)l(YTO'IHOU naMRTH onepau;H;R 3anH;CH 

HMeeT 60nee BblCOKldi npHOpHTeT, lIeM onepau;H;R lITeHHH. 
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Mo,!J;yJI&HaR: cncTeMa ,!l;JIH naKormenHH cneKTpoMeTpHtlecKOH 
nn<PopMaiUfH. 06mee onncauue 

Pl0-86-574 

Pa3pa6oTaHa MO,!J;YJibHaR: CHCTeMa ,!l;JIH o6cJiy)I(HBaHHH MHOrOMepHhiX 
3KCnepHMeHTOB B o6nacTH ueifrpoHHOH $H3HKH. CncTeMa peanH3oBana 
B CTaH,!l;apTe KAMAK c ,!l;onoJIHHTeJI&HOH BHewueii IllHHOH, 'ITO 3Ha'IHTe.JI&Ho 
noBhiCHJIO B03MOiKHOCTH cTau,!l;apTa KAMAK. Pa3pa6oTan ua6op MO,!l;y
neii: npoMe:llcyTO'IHaR: naMHTb, MHOrOKaHaJibHhiH aHaJIH3aTOp H BXO,!l;HOH 
MO,!l;YJib. C llOMOlUI>IO 3THX MO,!l;yJieH KOMllOHYIOTCH CHCTeMhi HaKorme
HHH HHQ>opMaQHH ,!l;JIH npOBe,!l;eHHH MHOrOMepHhiX H3MepeHHH pa3JIH'IHOrO 
Tuna. 

Pa6oTa BhinOJIHena B na6opaTOpHH HeHTpOHHOH Q>H3HKH 011HI1. 

Coo6meHHe OfueniDfeHHoro HHCTHTYTa snepH&Ix HccnenoBaHHii. lly6Ha 1986 

TiepeBo,!J;O.C.BHHorpa,!l;OBOH 

Boja J. et al. 

Modular System for Spectrometrical Data Acquisition. 
General Description 

Pl0-86-574 

Modular system for multi-dimensional measurement in the field 
of nuclear physics has been developed. It has been realised on the base of 
CAMAC standard using a new developed auxiliary. Data Acquisition Bus 
which considerably increased the CAMAC standard efficiency. A set of 
modules has been developed: Input Module, FIFO and Multi-Channel Ana
lyser. With the help of these modules some Data Acquisition Systems for 
different Multi-Dimensional experiments were configured. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR 
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