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CaooeH!iKOB B.H., KoSI'!xo A.n., KHM 10 3eM. 

YcTpollcTeo anSI opraH!<38UHH pa5oThi 38M EC-1040 
aa naaaa c ~H3!fqecxoll annaparypoll 

10 - 11624 

OnecbteaeTCII ycTpol!cTeo ( K_OHTponnep), npennaanaqeanoe nn11 pa5oThi 3BM 

EC-1040 aa nuaaa c H3MepaTellhHo-perucTpHpYIOIUell annaparypoll, ehmonneH· 

aoA e cTaH.QapTe KAMAK • 
KoHTponnep COCTOHT H3 llBYX ljlyHKDHOHI!1IbHbiX MOll.ynel\: 
1. Monym. cTa.noapTnoro conpliJKeHHSI. 
2. Mocyn& ynpaeneHHSI eaemHIIM ycTpoi!cTsoM. 
Ha sx 5aae ocyruecTenl'!eTCSI B381!MOOeilcTeHe ceneKTOpaoroKanana 3BM'· 

EC-1040 noll ynpaeneH!!eM K8!181IbHOll nporpaMMbt c annapaTypoli B cTanaap
Te KAMAK , n03FI01Il'll0Wee opraHH30BI!Tb c5op aKcnepHMeHTan&noll aa¢op

M8Ul!B a eecTH o5pa5oTKY aa 3BM EC-1040. 

Pa5oTa e&~nonHeHa B naoopaTOpHH BbiCOKHX aaeprHli OIHU1. 

npenp!IBT 0ti1,e!li!BeHHOrO HHCTIITyT8 Sl.ll8pHblX HCCneaoeaHI!ll, fiy6!!8 1978 

Sadovnikov V.N., Kryachko A.P., Kim Yu Zem 10- 11624 

The Channel Controller of the ES-1040 Computer for 
On-Line·Experiments in High Energy Physics 

The channel controller of the ES-1040 computer for 
on-line experiments is described. This device consists 
of two parts: 1. The module for interfacing with the 
computer channel. 2. The module for coupling with the 
~ystem CAMAC Crate. 

The channel program determines the interaction 
algorithm between the computer and the channel controller 
and controls for data acquisition and processing. 

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

Preprint of the Joint lnsti tute for Nuclear Research. Dubna 1978 
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1. OEll(HE IIPHH~HITbl OPTAHH3A~HH 

,lJ;aHHOe 
HHTep<lJeilc 
KaHany N!!l 

YCTpOHCTBO /KOHTponnepj ITOAKmoqaeTC.H qepe3 
BBOAa·BbJBOAa/!/ K 6biCTpOMY ceneKTOpHOMy 
3BM EC-1040 H ocyll(eCTBn.HeT pa6oTy c 

H3MepHTenbHO·perHCTpHpyiOII(eH annapaTypoif, IT03BOn.H.H HC· 
nonh30BaTh EC-1040 An.H c6opa H o6pa6oTKH 3KcnepHMeH
TanbHblx AaHHbiX. 

Bc10 opraHH3an;HJO pa6oTbl c H3MepHTenhHO- perHcT
TPHPYIOID;eH annapaTypoil KOHTponnep npOBOAHT ITOA ynpaa
neHHeM nporpaMMbl, 3ano:>KeHHOH B onepaTHBHYIO ITaM.HTb 
KaHana. EcnH B03HHKaJOT CHTyan;HH, H3MeH.HIOII(He XOA pa6o
Tbi KOHTponnepa, TO 3Ta nporpaMMa An.H aHanH3a B03HHKaJO· 
ID;HX CHTyan;HH npeKpall(aeT pa6oTy KaHana /BbiiTOnHeHHe 
n;enoqKH ero KOMaHA/ H o6pall(aeTC.H K OCHOBHOH nporpaMMe, 
Jano:>KeHHOH B onepaTHBHYJO naM.HTb npon;eccopa 111 . 

KoHTponnep norHqecKH qepe3 BHeWHHe nHHHH conp.H:>Ke
HH.H CB.H3aH C HCTQqHHKOM ynpaaneHH.H HP-40, KOTOpbiH 
HaxoAHTC.H B cHcTeMe KAMAK H ocyll(eCTBn.HeT nepeAaqy 
ynpaBn.HJOID;eH HH<lJOpMaD;HH HnH AaHHbiX C /B/H3MepHTenhHO· 
perHCTpHpyiOII(eH annapaTypbi, B KOHeqHQM HTOre, B /H3/ 
onepaTHBHYJO naM.HTb KaHana. 

B onepaTHBHOH naM.HTH KaHana HaXOAHTC.H onpeAeneHHbiH 
Ha6op KOMaHA a6oHeHTa, C ITOMOII(biO KOTOpbiX KOHTponnep 
opraHH3yeT pa6oTy qepe3 HP-40 c H3MepHTenLHo-perHcT
PHPYJOII(eH annapaTypoil. KoMaHAhi a6oHeHTa nocTynaJOT 
B BHAe BOCbMHpa3p.HAHOrO 6aifTa ITpH BbiiTOnHeHHH nocneAO· 
aaTenbHOCTH HaqanbHOH Bbl6opKH, BBOAHMOH KaHanoM. KoH
Tponnep AeWH<lJpHpyeT npHH.HTbiH OT KaHana 6aifT KOMaHAbl 
H 3aHOCHT KOA onepan;HH a6oHeHTa Ha COOTBeTCTByJOII(HH 

3 



pH3pH,IJ, perHeTpa KOMaH,IJ,, a ynpaBJIHIOIUYIO HHWOpMaiJ,HlO 
j,IJ,aHHLie/, B 3aBHeHMOeTH OT THna onepall,HH " Ha eOOTBeT· 
eTBYIOIUHe perHeTpbl HHWOpMaiJ,HH. 

Pa3JIHqHaH HHWOpMaiJ,HH /KOMaH,IJ,bl, eoeTOHHHJI, ,IJ,aHHbie/, 
a TaK:>Ke ynpaBJIHIOIUHe eHrHaJibl nepe,IJ,aiOTeH B 060HX Han
paBJieHHHX Me:>K,IJ,Y KOHTponnepOM H HeToqHHKOM ynpaBJieHHH 
HP- 40 noepe,IJ,eTBOM eeMH,IJ,eeJITH WYHKIJ,HOHanLHO pa3,IJ,eneH
HbiX BHeWHHX JIHHHH eonpJI:>KeHHJI. 

Bee JIHHHH HHWOpMaiJ,HH H eHrHaJIOB, H,IJ,YIUHe OT KOHTpon
nepa K HP-40, Ha3BaHbl WHHaMH IJ,eHTpa, a OT HP-40 
K KOHTpOJIJiepy • WHHaMH nepHcbepHH. 

2. COCTAB H HA3HAlJEHHE BHEHJHHX JIHHHH 
COIIP .JDKEHH.R 

Bee BHeWHHe JIHHHH eonpH:>KeHHH B o6IIJ,eM BH,IJ,e pa3,IJ,ene
Hbl Ha ,IJ,Ba THna: a/ WHHbl HHWOpMaiJ,HH H 6/ WHHbl ynpaBnJIIO" 
Ill,HX eHrHanOB. 

HJUHbl UHfPOpMatiUU 

0HH eoeTOHT H3 27 HHWOpMaiJ,HOHHbiX WHH IJ,eHTpa /IIIHH • I.J./ 
H 27 HHcbopMaiJ,HOHHbiX WHH nepucbepHH /WHH·IT/. 

KaK IIIHH- l.J,, TaK H IIIHH-IT eoeTOJIT H3 Tpex 6aHTOB, 
Ka:>K,IJ,biH H3 KOTOpbiX BKniOqaeT BOeeMb pa3pH,IJ,OB HHWOpMaiJ,HH 
H O,II,HH KOHTpOnbHbiH pa3pH,IJ, no qeTHOeTH, T.e. B 6aHTe, 
BKnJOqaJI H KOHTpOnLHLIH pa3pH,II,, ,IJ,OJI:>KHO 6b1Tb Beer,IJ,a 
HeqeTHoe queno e,IJ,HHHIJ,. 

HJUHbl ynpa8AJIIOI/4UX CUZHQ/108 

0HH eoeToJIT H3 8 WHH ynpaBnJIIOIIJ,HX eurHanoB ueHTpa I 
/IIIYC • I.J./ H 8 WHH ynpaBnJIIOIIJ,HX eHrHanOB nepucbepHH 
/IIIYC-IT/. 

IIIYC-U. 3a,IJ,aiOT no,IJ, nporpaMMHbiM ynpaBneHHeM onpe,IJ,e
neHHYIO BpeMeHHYIO noene,IJ,OBaTenLHOeTb eHrHanoB, oey
IIJ,eeTBnJIIOIIJ,HX Henoepe,IJ,eTBeHHO nH60 npH HanHqHH HHWOP" 
MaiJ,HH Ha IIIHH- U. cl>YHKIJ,HH ynpaBneHHJI H3MepHTeJILHO- pe-

4 

rHeTpHpyiOIIJ,eH annapaTypoH, B OTBeT Ha KOTOpble yeTpoifeT· 
BO HP -40 Bblpa6aTLIBaeT eooTBeTeTBYIOIUYIO noene,IJ,oBa
TeJILHOeTL Ha IIIYC-IT Henoepe,IJ,eTBeHHO nu6o npu Hanuquu 
HHcbopMaiJ,HH Ha IIIHH-IT. 

MaKeHMaJILHO B03MO:>KHoe KonuqeeTBo a6oHeHTOB, Ko
Topoe MO:>KHO nO,IJ,KniOqHTb K KOHTponnepy, eoeTaBJIJieT 24. 

3a Ka:>K,IJ,biM a6oHeHTOM 3aKpenneH O,IJ,HH H TOnbKO O,IJ,HH 
H3 24 pa3pH,IJ,OB IIIHH- I.J,. 

ITepHO,IJ,, B TeqeHHe KOTOporo ynpaBJIJIIOIIJ,aJI HHWOpMaiJ,HJI 
I ,IJ,aHHLie/ JIBnJieTeJI ,IJ,OeToBepHoH Ha IIIHH- U. /IIIHH-IT/, 
onpe,IJ,enHeTeJI HanHqHeM eOOTBeTeTBYIOIUero ynpaBnJIIOIIJ,ero 
eurHana Ha IIIYC-U. /IIIYC- IT/. 

3.IIOCJIE~OBATEJibHOCTbCHFHAJIOBBHEHJHEFO 
COIIP.R)l(EHH.R 

KoHTponnnep, BblnonHJIJI no,IJ, ynpaBneHHeM nporpaMMLI 
KaHana onpe,IJ,eneHHbiH Ha6op KOMaH,IJ, a6oHeHTa, opraHH3yeT 
pa6oTy e HP- 40 noepe,IJ,eTBOM O,IJ,HOH HnH HeeKonLKHX 
KOM6HHaiJ,HH HH:>Ke yKa3aHHbiX noene,IJ,OBaTenbHOeTeH eHrHa· 
nOB: 
- noene,IJ,OBaTenLHOeTL eHrHanoB no HHHIJ,HaTHBe HP-40; 
- noene,IJ,OBaTenbHOeTb eHrHanoB no HHHIJ,HaTHBe KOHTpon-
nepa /KaHana/; 
• KOMaH,IJ,HaH noene,IJ,OBaTenbHOeTb eHrHanoB; 
- noene,IJ,OBaTenbHOeTb eHrHanoB BBO,IJ,a ynpaBnJIIOIUeH HH· 
cbopMaiJ,HH; 
- noene,IJ,OBa TenbHOeTb eHrHanoB BbiBO,IJ,a ynpaBnJIIOIIJ,eH HH • 
WOpMaiJ,HH; 
- noene,IJ,oBaTenLHOeTL eHrHanoB rpynnoBoro BBO,IJ,a ,IJ,aHHblx; 
- noene,IJ,oBaTenLHOeTL eurHanoB rpynnoBoro BbiBO,IJ,a ,IJ,aH-
HbiX. 

4. BH~bl 3ABEPHJEHH.R BbiiiOJIHEHH.R KOMAH~ 

KoHTponnep, BblnoJIHHH onpe,IJ,eneHHYIO noene,IJ,oBaTenL
HOeTL IJ,enoqKH KOMaH,IJ,, 3a,IJ,aHHYIO nporpaMMOH KaHana, 
MO:>KeT onpe,IJ,enHTb ene,IJ,yiOIIJ,He BH,IJ,bl HX 3aBepweHHH: 
• no HHHIJ,HaTHBe KaHana; 
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- no HHHIJ,HaTHBe KOHTponnepa; 
- no HHHIJ,HaTHBe MP-40. 

Ilo HHHIJ,HaTHBe KaHana - B enyqae aBapHHHOH eHTyaiJ,HH, 
KOr,rt;a B KaHane B03HHKaeT nporpaMMHaH HnH ,rt;pyrHe HeToq
HHKH OWH60K, nH60 B enyqae HOpManbHOH eHTyaiJ,HH, KOr,rt;a 
eoeTOHHHe e'leT'IHKa 6aHTOB B KaHane, 3a,rt;aHHOe nporpaM
Moii, 6y,rt;eT HyneBbiM. 

Ilo HHHIJ,HaTHBe KOHTponnepa - B enyqae aaapHHHOH 
eHTyaiJ,HH, KOr,rt;a B03HHKaeT OWH6Ka npH Ha'lanbHOH Bbi6op
Ke /3anpemeHHaH KOMaH,rt;a HnH e6oii: no 'leTHOeTH npH 
npHeMe ee KOHTponnepoM/, nH60 BpeMeHHOH eHTyaiJ,HH, 
KOr,rt;a npH BblnOnHeHHH KOMaH,D;bl eOOTBeTeTB}'IOIIJ,ee BpeMH, 
OTBe,rt;eHHOe nporpaMMOH Ha pa6oTy, KOH'IHnOeb. 

Ilo HHHIJ,Ha THBe MP- 40 - B enyqae aaapHiiHoii eHTyaiJ,HH, 
KOr ,rt;a lfp- 40 npH npHeMe HHcPOPMaiJ,HH OT KOHTponnepa 
3acPHKeHpOBano e6oii: no 'leTHOeTH HnH ,rt;pyrHe BHyTpeHHHe 
OWH6KH, 0 'leM ,rt;eTanbHO eoo6IIJ,aeTeH B 6aii:Te eoeTOHHHH 
npH eOOTBeTeTBYIDD.leM ynpaBnHIOIIJ,eM eHrHane nepHcPepHH, 
nH6o B enyqae HOpManbHOH eHTyaiJ,HH, Kor,rt;a MP- 40 3aKoH
'IHnO nepe,rt;aqy MaeeHBa ,rt;aHHbiX no Tpe60BaHH10 H3MepH
TenbHO- perHeTpHpyiOmeii annapa TYPLI. 

5. TEXHHlJECKAJI H KOMAH,ll,HAJI CTPYKTYPA 
KOHTPOJIJIEPA 

~aHHbiH KOHTponnep BblnOnHeH B eTaH,rt;apTHOM Kpeii:Te 
KAMAK H eoeTOHT H3 ,rt;Byx cPYHKIJ,HOHanLHbiX MO,rt;yneii 

121
: 

- MO,rt;ynb eTaH,rt;apTHOrO eonpg)l(eHHH; 
- MO,rt;ynb ynpaBneHHH BHeWHHM yeTpOHeTBOM. 

Mo,rt;ynL eTaH,rt;apTHoro eonpg)l(eHHH BKniO'IaeT ene,rt;yro
IIJ,He 6nOKH: 
- 6noK HHcPOpMaiJ,HH a60HeHTa-KaHana; 
- 6noK ynpaanHIOIIJ,HX eHrHanoa a6oHeHTa- KaHana; 
- 6nOK KOMaH,rt;; 
- 6noK apeMeHH. 

Mo,rt;ynL ynpaaneHHH BHeWHHM yeTpoiieTBOM BKniO'IaeT: 
- 6nOK HHcPOpMaiJ,HH IJ,eHTpa; 
- 6noK HHcPOpMaiJ,HH H ynpaBnHIOIIJ,HX eHrHanoB IJ,eHTpa; 
- 6noK HHcPOpMaiJ,HH nepHcPepHH; 
- 6noK HHcPOpMaiJ,HH H ynpaBnH10Ill,HX eHrHanOB nepHcPepHH. 
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Beg pa6oTa KOHTponnepa e MP -40 oeymeeTBnHeTeg 
no,rt; ynpaaneHHeM nporpaMMbi KaHana, KOTopag BKniO'IaeT 
onpe,rt;eneHHbiH Ha6op KoMaH,rt; a6oHeHTa. 

KoMaH,rt;bl a6oHeHTa, peanH30BaHHble B KOHTponnepe, 
MO)I(HO 06'be,rt;HHHTb B ene,rt;yiOIIJ,He rpynnbl: 
- yTO'IHeHHe eoeTOHHHH; 
- yeTaHOBKa ynpaBnHIDIIJ,HX eHrHanoB IJ,eHTpa; 

yeTaHOBKa HHcPOpMall,HH IJ,eHTpa; 
- yeTaHOBKa HHcPOpMaiJ,HH nepH«l>epHH; 
- yeTaHOBKa BpeMeHH; 
- npoBepO'IHbie KOMaH,rt;bl; 
- KOMaH,rt;bi rpynnoaoro o6MeHa ,rt;aHHbiMH. 

3AKJIIO lJEHHE 

OnHebiBaeMLIH KOHTponnep pa3pa6oTaH H peanH30BaH 
eOTpy,rt;HHKaMH OT,rt;ena HOBbiX Hay'IHbiX pa3pa60TOK Jla6opa
TOpHH BbieoKHX 3HeprHii OM.HM B MapTe 1977 ro,rt;a. 06IIJ,Hii 
06'beM 3neKTpOHHKH eoeTaBnHeT 500 HHTerpanbHbiX exeM. 
B Mae- HID He 1977 ro,rt;a 6blna npoae,rt;eHa Hana,rt;Ka KOH
Tponnepa /aBTOHOMHaH/ H KOMnneKeHaH e H3MepHTenbHO
perHeTpHpyiOIIJ,eH annapaTypoii Ha 3BM EC-1040 Cepny
xoaeKoro HayqHo- 3KenepHMeHTanLHoro oT,rt;ena OM.HM. TeM 
eaMbiM 6blna no,rt;rOTOBneHa eBH3b ,rt;nH 3KenepHMeHTa lilfC- 2, 
KOTOpbiH npoBO,D;HTeH Ha yeKOpHTene lf<I>B3. 

Co3,rt;aHHe KOHTponnepa ,rt;nH opraHH3aiJ,HH pa6oTLI 3BM 
EC- 1040 Ha nHHHH e H3MepHTenbHO- perHeTpHpyromeii an
napaTypoii: e npHMeHeHHeM no,rt;KniO'IeHHH HeeKOnbKHX a6o
HeHTOB ,rt;aeT 6onbWHe B03MO)I(HOeTH no o6eene'leHHIO 3Kene
PHMeHTOB epe,rt;eTBaMH Bbi'IHenHTenbHOH TeXHHKH. 

C Henonb30BaHHeM B nporpaMMe KaHana TaKHX epe,rt;eTB 
KOHTponnepa, KaK eqHTbiBaHHe 6aHTOB eoeTOHHHH OT lfP -40 
H nepe,rt;a'la nporpaMMHO- ynpaBnHeMbiX eHrHanoa, noHBnHeT
eg B03MO)I(HOeTb aBTOMaTH'IeeKoro TeKyiiJ,ero KOHTpOnH 
HenpaBHOeTH pa60Tbl 3KenepHMeHTanbHOH annapaTypbl no 
6onbWOMY KOnHqeeTBy TeeTOBbiX napaMeTpOB HnH e06biTHH. 

Bee nporpaMMHoe o6eeneqeHHe no e6opy H o6pa6oTKe 
3KenepHMeHTanLHoii HHcPOPMaiJ,HH Ha 3BM EC-1040 npo
BOAHTeH eoTpy,rt;HHKaMH Jla6opaTOpHH Bbi'IHenHTen~7H Tex
HHKH H aBTOMaTH3aiJ,HH ,rt;nH 3KenepHMeHTa lilfC-2 3 • 
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B 3aKmoqeHue OTMeTHM, qTo npu pa6oTe 3BM EC-1040 
Ha nHHHH C H3MepHTenLHO- perHCTpupyiOI.QeH annapa Typoii 
/KOHKpeTHO C liHC- 2/ KaHan npu B3aHMO,IJ;eHCTBHH C KOH
TponnepoM XOT 11 H o6ecnequsaeT 6onLWYIO CKOpOCTL npue
Ma 3KcnepuMeHTanLHLIX .IJ;aHHLIX j 1 ,25 M6aum/ cj, HO cpe.IJ;HBB 
34xl>eKTHBHOCTL HX c6opa 3a pafioquii D;HKn YCKOpHTenB, 
KOTOPLIH COCTaBn!leT 750-1000 MC, nonyqaeTC!I He,IJ;OCTa
TOqHo BLICOKOH - 507 70 C06LITHH, T .e. Ha O,IJ;HO C06LITHe 
3aTpaquaaeTC11 15 MC. 3To o6'LBCHBeTcB TeM, qTo cneu;uclJu
Ka pa60TLI C liHC- 2 BLI3LIBaeT He06XO,IJ;HMOCTL 3anOMHHa
HH!I KOnHqecTBa npHH!ITLIX 6aHTOB, ,IJ;n!l qero nporpaMMa 
KaHana npeKpai.QaeT ero pa6oTy H YXO,IJ;HT Ha OCHOBHYIO 
nporpaMMY a npou;eccop c nocne,IJ;yiOI.QHM Ba3spaToM Ha 
nporpaMMY KaHana ,IJ;n!l npo.IJ;oJDKeHHB pa6oTLI c ~Kcne

puMeHTanLHoii annapaTypoii. Ka)K,IJ;LIH TaKoii yxo.IJ; cocTaBnB
eT a cpe.IJ;HeM no speMeHH 2 Me. liHC- 2 nepe,IJ;aeT ,IJ;aHHLie 
B qeTLipe MaCCHBa, T .e. npOHCXO,IJ;HT qeTLipe BLIXO,IJ;a B 
npou;eccop. KpoMe 3Toro, npoBO.IJ;BTCB HeKoTopLie aHanH3LI 
c BLIXO.IJ;OM Ha npou;eccop. B pe3ynLTaTe o6I.Qee cyMMapHoe 
BpeM!I Ha YXO,IJ;LI MO)KeT COCTaBmiTL 10 712 MC. 

B HaCTO!II.Qee BpeM!I B OT,IJ;ene HOBLIX HayqHLIX pa3pa60TOK 
Jla6opaTOpHH BLICOKHX 3HeprHH pa3pa60TaH H H3rOTaBnHBa
eTC11 HOBLIH BapHaHT MHKponporpaMMHOrO KOHTponnepa,Ko
TOpLIH n03BOnHT nporpaMMe KaHana opraHH30BaTL BCIO pa6o
TY c JII06oii H3MepuTenLuo-perucTpupyroi.Qeii annapaTypoii 
ua YPOBHe Kauan-KOHTPOJIJ1ep/3a pa6oquii u;uKn ycKopuTenB/, 
T.e. 6e3 BLIXO,IJ;a Ha OCHOBHYIO nporpaMMY npou;eccopa. 
KpoMe TOro, B MHKponporpaMMHOM KOHTponnepe 3anO)KeHLI 
B03MO)KHOCTH, cnoco6CTBYIOI.QHe nOBLIWeHHIO 34xt>eKTHBHOCTH 
c6opa 3KcnepuMeHTanLHLIX .IJ;aHHLIX. B pe3ynLTaTe 34xt>eKTHB
HOCTL c6opa ,IJ;OJDKHa nOBLICHTLC!I B -10 pa3, T.e. 3a pa6o
quii D;HKn YCKOpHTeJI!I ,IJ;n!l liHC- 2 OHa COCTaBHT - 500 
C06LITHH HnH 1 ,5+ 2 MC Ha C06LITHe. 
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