
• 

B.A.BaroB, M.R.Kopo6qeHKO, A.n.CHpoTHH 

BnOK ynPABnEHHH H KOHTPonH 
B CTAH~APTE KAMAK 
HA BA3E MHKPonpoUEccOPA K1801BMI 
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© 06'be~HH~bIi.i HHCTHTYTi"Jin~pHbIX HCCJIeAOBaHHH .uy6Há, 19f(í~, :, ,I 

BBE.llEHHE 

B HaCTORm;ee BpeMR B 06naCTH npOH3BO,nCTBa 60JIbUlHX mrrerpans
HblX CXeM (Bl1C) aaõmonaerca aaasarerrsasrâ nporpecc. .llOCTynHOCTb, 
ôorrsurae <PYHKUHOHanbHble B03MO:>KHOCTH BI1C OTKpblBaIDT urapoxae 
nepcnexraasr HX npHMeHeHHR B õnoxax KAMAK, BbITeCHRR cxeMbl cpezr
HeH CTeneHH aarerpauaa. Haaõonee nepcneKTHBHblM npencrasnaerca 
nyrs C03,naHHR B õrrorcax MHKponpoueccopHOH lllHHbl non ynpaaneaaevr 
MHKponpoueccopa (MfI) , aa KOTOpblH opaearaposaasr npasrenaesrsre 
Bl1C. Hanpasrep, YHHBepCaJIbHblH Mo,nynh ynpaBJIeHHH H 06pa60TKH 
B craanapre KAMAK aa OCHOBe MHKponpoueccopa/1 / K58011K80A HMeeT 
DCTpoeHHYIO MHKponpoueCCOPHYIO llIHHY C nonxmoseaasoaa Bl1C. Conpa
)KeHHe MarHCTpaJIH KAMAK C MHKponpoueCCOpHOH llIHHOH B 3TOM 6JIOKe 
ae HBnHeTCR normsrsr H 06eCneQHBaeT nocryn C MarHCTpaJIH KAMAK 
rorrsxo K 03Y MHKponpoueccopa. 

B aacromneã paõore npencraanea HHOH nonxon K C03,naHHIO MHKpO
npoueccopnoã WHHbl B' 6nOKe KAMAK, KOTOpblH OTnHQaeTCR nonaoâ 
"npoapasnocrsro" MHKponpoueCCOpHOH llIHHbl C MarHCTpaJIH KAMAK. 
3TO n03BonReT norryxars nocryn ae rorrsxo K 03Y, HO H KO acesr Bl1C, 
no,nKJIIOQeHHbIM K MHKponpoueccopHOH unrae. OCHOBHblM 3neMeHTOM 
npennaraestoro 6JIOKa ynpasrreaaa H KOHTponR (BYK) aa OCHOBe 
Mfl K1801BM1 RBJIReTCR COnpR:>KeHHe MarHCTpaJIH KAMAK C MHKpo- . 
npoueccopaoã WHHOH Q. 

1. COnPJDKEHHE MArHCTPAJIH KAMAK C I1Il1HoA Q 

Bsrõop MHKponpoueccopa rnna K1801BM1 oõycnoanea ero npo
rpaMMHOH COBMecTHMOCTblO C 6onbwHHcTB·OM 3BM l1U JIHcI>/2/, a TaK:>Ke 
<PYHKQHOHaJIbHhIMH B03MO:>KHOCTRMH BHC ,naHHOH cepHH/ 3 / . 

Bnox-cxesra COnpR:>KeHHH Ma
rHCTpaJIH KAMAK C WHHOH Q rrpen
craaneaa na pac, 1. EMKOCTb 03Y 
4K x 16 61fT npennonaraerca ,nOCTa
TOlfilOH ,nJIR 60nbwHHcTBa aanas yn- ! 
paaneaaa H KOHTponR CHCTeM aaro- I 

i
t 

PHc. 1. BJIOK-CXeMa COnpH>KeHlUI M&rHCT

paJIH KAMAK c rinmoH Q. 

Itn~tã~HltâH~R KHCTltrfT I 
M?_:l~."'K Hcr'\:'ilOB3HII '. 
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MaTH3aUHH epH3HtIeCKOrO 3KCnepHMeHTa. MHKpOnpOueCCOpmlH uiaaa
 
Q paõoraer non yrrpaanenaesr nH60 MIT, nH60 epOpMHpOBaTeJlH, KOTOphII1
 
asrpaõarsraaer CHrHaJIhI ynpaaneaaa no KOMaH.n;aM MarHCTpanH KAMAK,
 
CBH3aHHhIM c 06paI.I.J;eHHeM K IIlHHe Q. ):(elIlHeppaTOp KOMaH.n; peanasyer
 
cJle.n;ylOI.I.J;YIO CHCTeMY KOMaHA:
 
FOAO - tITeHHe peracrpa 2, Q= 1;
 
F8AO - npoaeprca sanpoca OT peracrpa 1, Q= LI;
 
F8A1 - nponepxa sanpoca OT peracrpa 2, Q= L2;
 
F8A2 - rrponepxa 3aHHTOCTH lIlHHhI Q, Q = BSY;
 
F16AO - sanacs .n;aHHhIX B peracrp 1, nYCK UHKJla "BhIBO.n;"
 

IllHHhI Q, Q= 1; 
F16A1 -'3anHch anpeca B perncrp 1, nycx UHKJIa "Bson" 

lIlHHhI Q, Q= 1; 
F16A2 - sanacs .n;aHHhIX B peracrp 1 6e3 06p~eHHH K 

maae Q, Q= 1; 
F24AO - sanper pa60ThI MIT, nepeaon ero B OTKJIlOtIeHHOe 

OT IIlHHhI Q COCTOHHHe, Q= O; 
F26AO - aanycrc BhlnOJlHeHIDI nporpaMMhI c aztpeca 03Y, 

3allHCaHHOrO B perncrpe 1, Q= O; 
z - 06I.I.J;HH c6poc ncex YCTpOI1CTB na urane Q. 

Peracrpsr 1 H 2 CJlYiKaT ztna apesreaaoro XpaHeHHH HHepopMaUHH 
npa 06Meae .n;aHHhIMH MeiK,lJ;Y MarHCTpaJIhlO KAMAK H lIlHHOI1 Q. 06a 
peracrpa c lIlHHhI Q HMelOT anpec 1777168 , peracrp 1 ztna tITeHHH, a 
peracrp 2 rtna 3anHCH. 3TOT anpec HCnOJlb3yeT Mil ztna aasansaoro nYCKa 
nporpaxrsrsr, rrpHtIeM MJla.n;lIlHI1 6aHT aocnpaaasraerca paBHhIM ayrno. 

Ilpa 3aHeCeHHH .n;aHHhIX B peracrp 1 nsrpaõarsraaerca sanpoc LI, 
KOTOphII1 cõpacsrsaerca TOJlhKO nocne tITeHHH peracrpa c lIlHHhI Q. ITpH 
3aHeCeHHH .n;aHHhIX B peracrp 2 TaK iKe asrpaõart.maerca sanpoc L2, 
KOTOphII1 õyner cõponrea nocne tITeHHH perncrpa c MarHCTpanH KAMAK. 
3anpochI LI, L2 .n;OCTYnHhI .n;JlH npoaepxa c MarHCTpaJIH KAMAK no 
cooTBeTcTBYIOI.I.J;HM KOMaH.n;aM, a C lIlHHhI Q - no azrpecy 1600008 .n;nH 
tITeHHH. 3TO 06eCnetIHBaeT CHHxpOHH3aI..J;HIO 06MeHa HHepopMaUHel1 MeiK,lJ;Y 
MarHCTpaJIhlO KAMAK H lllHHOI1 Q B npouecce BhInOJlHeHHH MHKponpo
ueccopoxr KaK0I1-JlH60 .nporpaMMhI. 

PerHCTp 1 coztepxcrr 16 paspanoa H n03BOJlReT anpecoaarsca K 
JlI060MY YCTpOI1CTBY na uraae Q. ,ILnH tITeHIDI He06xo.n;HMO BhlnOJlHHTh 
cJle.n;ylOI.I.J;YIO nOCJle.n;OBaTeJlhHOCTh KOMaH.n;: 
F16A1 - sanacs anpeca B perncrp 1; nYCK UHKJIa "BBO.n;" lIlHHhI Q; 

npOtIHTaHHhIe ztanasre 3aHOCHTCa B peracrp 2; 
FOAO - tITeHHe peracrpa 2. 

):(JlH 3anHCH He06xo.n;HMO nsmonaars cne.n;YIOI.I.J;He KOMaH.n;hI: 
F16A2 - sanacs B peracrp 1 6e3 06p~eHHH K uraae Q; 
F16Ao - sanacs .n;aHHhIX B peracrp 1, nYCK UHKna "BhIBO.n;" lIlHHhI Q 

C 3THMH .n;aHHhIMH no anpecy, 3anHCaHHoMY npensmynteá 
KOMaH.n;OI1 B perncrp 1. 

. 2 

TaKHM 06Pa30M, conpaaceaae MarHcTpanH KAMAK c lIlHHOH Q 
n03BOJIHeT norryuars nocryn K nlO60MY anpecyesrosry 3J1eMeHTY aa umae 
Q, ynpaanars MHKponpoueccopoM BO BpeMH BhInOJlHeHHH nporpaMMhI 
ynpaaneaaa H KOHTponH. I 

~ 2. BflOK YllPABflEHliH li KOHTPOflH 

Bo MHorHX H3MepHTeJIhHhIX MO.n;YJlHX flH<I>/4/ cYI.I.J;eCTByeT aeoõxon;:1 
AHMOCTh KOHTpOJlH aa HHTeHCHBHOCThlO c-rera pa3J1HtIHhIX nerexropoa.

~,	 ,lJ;0 HaCTOHI.I.J;erO BpeMeHH 3Ta sanasa peuranacs CneUHaJIhHhIMH CtIeTtIHKa
MH B CTaH.n;apTe'KAMAK/ 5 / . liC~OJlh30BaHHe BliC rnna K580Bli53 B õno
rce yrrpaaneaaa H KOHTpOJlH n03BOJlHeT KOHTponHpOBaTh 9 KaHaJIOB 
csera B 3a.n;aHHhIX npenenax. Ha pHC. 2 npencraanena õnox-cxesra BYK. 
qacTo sanasa ynpaaneaaa H KOHT
pOJlH ae Tpe6YlOT CJlOiKHOI1 CHCTe-
MhI npepsrsaaaã, H ouens ynoõ
HO acnonsaoaars .n;JIH 3THX ne
JIel1 annaparasre npepsrsanaa 
MHKponpOn;eccopa K1801BM1: no 
aexropaxr 1008_(lPQ2) H 2708 ~ 
(lPQ3). B EYK HCnOJIh3yeTcH 

11 armaparnoe npepsmanae no BeK j
TOPy 1008 OT "crapron peaxropa", 

I 
:i xoropsre crryxcar KOHTpOJlhHhIMH
 

TOtIKaMH nrra H3MepeHHH HHTeH

ÇHBHOCTH CtIeTa B 9 KaHanax
 
csera.	 PHc. 2. Bnox-cxesra õnoxa yrrpaaneana 

I

Ha pHC. 3 npencraaneaa H KOHTponH.
 

CTPYKTypHaH CXeMa aJIrOpHTMa
 
rrporpar-tr-na KOHTpOJlH. Ilo "crap
'TY peaxropa" nporpasoaa npOBO

.n;HT BhI60PKY 9 CtIeTtIHKOB 'H HX
 
nOBTopHhIH nYCK c O. KaiK,lJ;hII1
 
CtIeTllHK HMeeT 16 paspanoa H
 
peracrp ynpaanenaa. Ilocne aaa

naaa .n;aHHhIX nporpaxoaa 3aHOCHT
 
B peracrp 2 COOTBeTCTBYIOI.I.J;He
 
paspansr:
 
D - CtIeT no .n;aHHOMY xaaany
 

" 

Haxo.n;HTCH B 3a.D;aHHhIX npene
I ' :~. rrax; 

1 - CtIeT no .n;aHHOMY rcaaany 
I asnuen H3 nonycrar-roro naa

r' nasona. 

I 
~ Ha BhI60PKY HHcPOpMauHH PHc. 3. CTPYKTYPHaR: cxesra aJIrOpHTMa 

H3 9 CtIeTtIHKOBaarpaueno 180 MKC, npor-pasrsrsr KOHTponH. • 
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BKJIlO'IWI 12 MKC Ha annapaTHyIO o6pa60TKY npepbIBaHHR. BYK MO)KeT 
6bITb HCnOJIb30BaH KaK 6JIOK wHpoKoro npHMeHeHHR B Pa3JIH'IHbIX H3Me
pHTeJIbHbIX MO.nYJIJIX JIH<l>. 

3AKJIlOQEHHE 

BJIOK ynpaBJIeHHR H KOHTPOJIR B CTaH.napTe KAMAK Ha OCHOBe 
MHKponpoueccopa K1801BM1 peaJIH3yeT HOBbIn no.nxo.n K C03.naHHlO 
MHKponpoueccopHbIX WHH B 6JIOKaX KAMAK. llOJIHaR "npo3pa'IHOCTb" 
WHHbI Q MarHCTpaJIH KAMAK HMeeT HeocnopHMbIe npeHMymeCTBa: 

B03paCTaeT B03MO)KHOCTb TecTHpoBaHHR cl>YHKUHOHaJIbHbIX 3JIeMeH
TOB, BHC MHKponpoueccopHoro 6JIOKa; 
npH 'IaCTH'IHOM BbIxo.ne H3 CTpoR 3JIeMeHTOB 6JIOKa MO)KHO COXPaHHTb 
ero pa6oTocnoco6HOCTb nYTeM CMeHbI nporpaMMbI B 03Y; 
npH BbIxo.ne H3 CTPOR Mll MO)KHO nepe.naTb ynpaBJIeHHe 3JIeMeHTaMH 
6JIOKa 3BM, K KOTopon no.nKJIIO'IeH KAMAK. 

TaKHM 06Pa30M, cymecTBeHHo nOBbIWaeTCR Ha,ne)KHOCTb MHKponpo
ueccopHbIX 6JIOKOB B CTaH.napTe KAMAK. CxeMa COnpR)KeHHR MarHcTpa
JIH KAMAK C wHHon Q, pa3pa6oTaHHWI .nJIR BYK, MO)KeT 6bITb npHMe
HeHa )];JIR C03.naHHR ueJIoro pR.na MHKponpoueccopHbIX 6JIOKOB B CTaH
.napTe KAMAK )];JIR aBTOMaTH3auHH cl>H3H'IeCKOrO 3KcnepHMeHTa. BJIOK 
ynpaBJIeHHR H KOHTPOJIR BbIDOJIHeH B CTaHUHH KAMAK 1 M, co.nep)KHT 
40 HHTerpaJIbHbIX cxeM. 
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BnoK ynpasneHHR H KOHTponJl B crau.napTe !CAMAK 

Ha we MHKPOnpoUecCOpa K1801BM1 


• BJIOK ynpaBJleHHR H KOHTponJl B CT8H,tlapre KAMAK Ha ~e MHKpo
npoueccopa K1801BM1 npe.JlHa3HaqeH .tUIJI KOH1pOJIJI 3a qaCTOTOH cqen( 

no .neBJITH BXO.nIlM. Pa3pa60TaH HOBbIii no,nxo.n K C03.namno MHKponpo
UecCOpHbIX WHH B MOK8.X !CAMAK, n03BOJIJDOII.J;HH o6ecne'lHTb .nOCTYD 
c MarHCTpanH KAMAK KO BceM 3JIeMeHTaM MHKpOOPOUeccOPHOH WH
UbI. 31'0 npHBO)];HT K nOBLIweHIUO Ha.ne)KHOCTH, OMerqaeT TecTHpoB8HHe 
H HaCTponKy Mon. CxeMa conpJl)KeHHII MarHCTpanH KAMAK H WHHbI Q' 
MO)KeT 6h1Tb npHMeHeHa .tUIJI C03.naHHII UeJIoro pR.na MHKponpoueccopHLIX 
6JIOKOB B crau.napTe KAMAK .tUIJI 8BTOMaTH3~ cl>H3mecKoro 3KcnepH
MeHTa. 

Pa60Ta BLIDOJIHeHa B lla60paTopHH HeiiTpoHHoH cl>H3HKH OMHH. 

Coo6WeJIIIe O61.e.tumelUloro IUIcnnyra JIJlepKhlX HCCne.llOBaHHii. ,ny6Ha 1986 

llepeao.n O.C.BHHorpa.noBoH 

Vagov V.A., Korobchenko M.L., Sirotin A.P. 	 13-86-742 

CAMAC Control and Monitoring Block 

CAMAC control and monitoring block on the base of Kl801BM1 
microprocessor is intended for monitoring the count frequency over nine ., inputs. A new approach to creation of microprocessor buses in CAMAC 
blocks is developed. It permits to provide an approach from CAMAC line 
to all elements of the microprocesser bus. It increases the reliability, fa
cilitates block testing and adjust ment. Circuit of conjunction of CAMAC
bus and Q-bus could be employed for creating CAMAC microprocessor 
block line in order to automatize physical experiments. 

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