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na•mlillyHuar 4., CeMeHOB 8.11., CeMeHOB B.H. 10 - 11501 
BnoKH c uu<j>poeoli Hlllli~Kaunei! AnSI py'IHoro na6opa ABIIIIbiX 

npHBOAHTCSI OniiCBI!He ABYX 6nOKOB B CTBHAapTe KAMAK, npeAHB"Ha
'leHIIbiX AnSI PY'IIIOro na6opa un<jlopMauuu B nonyaBTOMaruqecKoii ClfcTeMe 
o6pa60TKH KaMepl!blX <!>oTorpa<jlllli l!a 6aae ycTBIIOBOK nYOC-KAMAK, 
KOTopbie pa6oTaJOT 11a nnHHif c 3BM. BnoKH coAeplKaT aanoMnHaJOIUlle 
perncTpbi xpal!el!HSI AallHbiX npu na6ope ux c noMoiUbJO KnaenaTyphi, 
npoeKUHOIII!bie Ta6no AnSI npneMa coo6me11uli ua 3BM, C'leT'IHKH npoMelKy
TO'IHbiX onepauuli, ycTpoiicrea uu<jlpoeoii HIIAHKBUHH u aeyKoBoi!· curnanuaa

UHH. 

Paapa60TKa 6noKOB ocywecTeneHa B lla6oparopnu Bbl'IHcnuTenbnoii 
TeXI!HKH H 8BTOMBTH3BUHH 011 fll1. 

npenpHHT 0~5beAHHeHHOro HHCTHTyTa SUlepHblX HCCI!ellOBBHHil, .lly6Ha 1978 

Dechinpuntsag Ch., Semenov V.I., Semenov V.N. I 0 - 11501 
Units to Handle Data with Digital Indication 

Two CAMAC units to handle digital indication for a semi
automatic system of the measurement of chamber pictures on the 
PUOS-C.M'!AC devices which operate on-line with the computer 
are described. The units contain: memory buffers, display devices, 
command counters, digital indication and audiosignal. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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)l.Hcnneii:Hwe 6noKH Ha6opa KOHCTaHT npe,l:lHa3Ha"'eHw 
,l:ln.ll pa60TW B TaKHX nonyaBTOMaTH"'eCKHX CHCTeMaX C 

y"'aCTHeM onepaTopa, KaK llYOC-KAMAK, pa6oTa10ma.11 Ha 
nHHHH C li3CM -4 11 ( npOCMOTpOBO·H3MepHTenbHWe CTOnW 

,l:ln.ll o6pa6oTKH KaMepHwx CHHMKOB
12

•
31 ON-LINE • HnH 

,l:ln.ll ynpasneHH.II 6nOKOM HaHeCeHH.II cny)Ke6HOH HH410pMaiJ;HH 

Ha nneHKY npH 41oTorpa41HpOBaHHH 06'beMa TpeKOBWX Ka
Mep/4,5,6/, )l.Hcnneii:HWH 6noK Ha6opa KOHCTaHT MO)KeT 6WTb 

Hcnonb30BaH B Ka"'eCTBe nynbTa ynpasneHH.II MHKponpou;ec

copoM, pa6oTaiOmHM B COCTaBe HHTenneKTyanbHOrO KOHT· 
ponnepa KAMAK 17 •81 . HMeJOTC.II ,l:lBe MO.IlBciiHKaUHH TaKHX 

6nOKOB, KOTOpWe pa3nH"'aiOTC.II Me)K,I:ly co6oii: TeN, "'TO 
B O,l:lHOM cny"'ae KnaBHa Typa H 3neMeHTW HH,I:lHKaiJ;HH pacno
naraJOTC.II Ha nHu;esoii naHenH 6noKa KAMAK 6-KpaTHOii 

WHpHHW, a B ,l:lpyroM - 3TH 3neMeHTW ycTaHOBneHW Ha BW• 

HOCHOM nynbTe, flO,I:lKnJO"'eHHOM K 6noKy 3-KpaTHOH WHpHHW 

nocpe,l:lCTBOM Ka6en.ll H pa3'beMOB. 
B COCTaB 6noKa BXO,I:l.IIT "'eTWpe nnaTW: ,l:lBe OCHOBHWX 

H ,l:lBe scnoMoraTenbHWX. O.IlHa H3 ocHOBHWX nnaT I puc. 1/ 
CO,I:lep)KHT TpH nonHopa3p.ll,l:lHWX perHCTpa xpaHeHH.II HHcilop

MaiJ;HH H O,l:lHH "'eTwpexpa3p.ll,l:lHWH perHCTp ,l:ln.ll nepe,l:la"'H 
B 3BM KOMaH,I:lhl onepaTopa. 24-pa3p.ll,l:lHWe perHCTpW MOryT 

npHHHM&Tb HHciiOpM&u;HIO OT UHcilpOBOH KnaBHaTypW HnH no 
WHH&M W OT KOHTponnepa. Co,l:lep)KHMOe perHCTpa OT06pa)Ka• 

eTC.II /BWCBe"'HBaeTC.II/ C flOMOmbiO 3neMeHTOB UH41POBOH 
HH,I:lHK&u;HH Ha CBeTO,I:lHO,I:lHWX M&TpHIJ;aX 7-cerMeHTHOrO KO• 

,l:la. Ha nHu;esoii naHenH 6noKa HanpoTHB K&*,l:loro H3 Tpex 
perHCTpOB HH,I:lHK&IJ;HH ycTaHOBneHW ,l:lOflOnHHTenbHWe Kna· 
BHWH ,l:ln.ll BKnJO"'eHH.II Tpe6yeMOrO KaHana npH py"'HOM Ha·, 

6ope cny*e6Hoii HHcllopMau;HH, a TaK*e .Iln.ll oTKnJO"'eHB.II 
HH,I:lHK&u;HH. Py"'HOii Ha6op ocymecTsn.lleTC.II nocne,l:loBaTenb-
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Puc. 1. Jlozu'lecKaJI cxeMa rura•br rpopMupoeaHUJI u xpa
HeHUJI UHrpopMaijUU. 

HWM HalK&THeM xnaBHDI PY'IHOi xnasHaTypw. C~sHroswi 
perHCTP o6ecne'IHBaeT nocne~osaTenLHoe 3&HeceHHe HH
ciK>pM&IUIH WeCTbiO waraMH B BW6paHHWB perHCTp, H&'IHH&JI 
co cTapWRx pa3pJI~os. IlpH 3anHCH nocne~Hero :wna~wero 
pa3pJI~a perHCTpa yCT&H&BnHBaeTCJI B COCTOJIHHe "1" TpHr
rep LAM. 

C'IHTWBaHHe HHWOPM&IUIH ocYIQeCTBnJieTcJI o~oi cj_)yHx
IUiei F {0), HO c pa3nH'IHWMH cy6a~pe ca:wH. C 1 - ro no 
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3-ii perHCTpLI HMeiOT cy6a.u.peca COOTBeTCTBeHHO A(O) , 
A(l) H A(2). 3anHCL HHfllOpMaiJ;HH OT KOHTponnepa B perHCT· 
pLI npoH3BO.U.HTCJI O.U.HHM cnoBOM KAMAK c noMOLULIO 
fllyHKUHH F (16) no cooTBeTCTBYIOLUHM cy6a.u.pecaM. 

B 'leTLipexpa3pJI)l.HLiii perac'rp KOMaH.U.LI onepaTopa 
HHfllopMaiJ;HJI 3anHCLIBaeTCJI TOnLKO C nOMOIIJ;LIO KnaBHa· 
TypLI, O,ll,HHM HalKaTHeM IJ;HfllpoBOH KnaBHWH C O,ll,HOBpeMeH
HOH ycTaHoBKoii Tparrepa LAM B cocTOJIHHe "1" ; C'IHTLI
BaHHe HHfllopMan;HH ocyLUeCTBnJieTcJI fllyHK:u;Heii F(O), A(3). 

Ha BTopoii, ocHOBHoii, nnaTe I puc. 2/ pacnonaraeTCJI 
npBeMHLIH perBCTp CBrHanoB /KoMaH.u./ OT 3BM onepaTo
py B )l.Ba nocne,ll,OBaTenLHLIX )l.BOB'IHO·,Il,eCJITB'IHLIX C'leT'fH· 
Ka c :u;afllpouoii BH.U.HKa:u;aeii. C'leT'IBKB npe.u.Ha3Ha'leHLI.U.nJI 

no.u.c'leTa KoMaH.u. ana onepa:u;aii, BLinonHJieMLIX onepaTo

poM. 

Pa3pJI.U.LI c 1-ro no 20-B: npaeMHoro peracTpa oTue.u.e
HLI )l.nJI ynpaBneHHJI TpeMJI npoeKIJ;HOHHLIMB Ta6no, ycTaHOB· 
neHHLIMB BHYTPB 6noKa H npoe:u;apyiOLUBMB B306palKeHBe 
B BB.U.e :u;afllp BnB TeKcTOB Ha 3KpaH na:u;euoii naHenH 6noKa. 
KalK)l.Oe Ta6no MOlKeT BLICBeTHTL Ha 3KpaHe no ,ll,eCJITL 
coo6LUeHBii nnroc Te lKe coo6LUeHBJI Ha 3eneHoM flloHe, 'ITO 
$aKTB'IeCKB y.u.uaauaeT jyuenB'IHBaeT .u.o 20/ KonaqecTBO 
coo6LUeHHii OT KalK.u.oro Ta6no. MelK.U.Y TpHrrepaMB npHeM
Horo perHCTpa B naMnaMB HaKanBBaHBJI npoeKIJ;BOHHLIX Ta6-
no ycTaHOBneHLI )l.eWHfllpaTOpLI B ycBnBTenB BH)l.BKaiJ;BB Ha 
TpaH3BCTOpax. 

21-ii B 22-ii pa3pJI.U.LI npHeMHoro peracTpa ynpaunJiroT 
pa60TOH CXeMLI 3BYKOBOH CHrHanH3aiJ;HH, BKniO'IaiOLUeii B Ce-
6JI lK,Il,YLUHii H aBTOKone6aTenLHLiii MynLTHBH6paTopLI. EcnH 
ycTaHaBnHBaeTCJI 21-ii pa3pJI)l. B COCTOJIHHe "1", BLI,Il,aeTCJI 
KOpOTKHH 3BYKOBOH CHrHan OT MHHHaTIOpHOrO )l.HHaMH'Iec
KOrO rpoMKorouopaTenJI, noMeLUeHHoro BHYTPL 6noKoB. 
22-ii pa3pJI,Il, BKnro'laeT npO,Il,OnlKHTenLHLIH 3BYKOBOH CHrHan, 
KOTOpLiii MOlKHO c6pOCHTL cne:u;HanLHOH KHOnKOH HnH KOMaH
.u.oii OT 3BM. 

llpaKTHKa HCnonL30BaHHJI nonyaBTOMaTH'IeCKHX CHCTeM 
noKa3LIBaeT, 'ITO fllHKCHpOBa TL npOXO)K)l.eHHe KOMaH)l.LI one
paTopa B 3BM KOpOTKHM 3BYKOBLIM CHrHanoM, a OWH6Ky 
onepaTOpa HnH c6oii B CHCTeMe npO,Il,OnlKHTenLHLIM - Y.U.06-
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. HO, TaK KaK npB 3TOM BHBMaHBe onepaTopa He OTBneKaeT
C11 oT o63opHoro 3KpaHa. 

Cpe,nH1111 nna Ta 6noKa 11Bn11eTC11 acnoMora TenLHOH. Kpo
Me Toro, 'ITO Ha Hell 3aKpenneHw npoeKUBOHHoe Ta6no 
B ABHaMH'leCKBH rpOMKOrOBOpBTenb, OHa co,nep*HT CXeMy 
,nuHaMu'leCKoro ynpaaneHH11 uuf}lpoaoil HHAHKauueil. 3Ta 
cxeMa I puc. 3/ co,nep*BT nocT011HHO pa6oTaJOLQHe reHepa
TOp B KOnb:QeBOH CABHrOBbiH perHCTp, KOTOpble ynpaBn11lOT 
pa60TOH BeHTBneH, no,nKnJO'leHHbiX K BbiXO,naM perHCTpOB 
xpaHeHB11 HHf}IOpMaUBB. 24 BeHTHn11, HMeiOLQHe BbiXOA C OT
KpbiTbiM KOnneKTOpOM, pa3,neneHbl Ha 6 rpynn, no 4 UITYKH 
B Ka*AOH. IlpB'IeM BbiXOAbl OAHOHMeHHbiX BeHTHneil Ka*,IlOH 
rpynnbl 06'be,nHHeHbl no H.JUI CBOBMH KOJIJieKTOpaMH H qepe 3 
CXeMy raUieHH11 nOAKnJO'leHbl Ha BXOA ,neKO,nepa, ynpaBJIJIJO
LQero pa60TOH UBf}lpOBOH HHAHKaUBH Ha CBeTOABOAHbiX Ma TpH
uax 7- cerMeHTHoro Tuna. 

B cxeMe npuMeH11eTC11 cneuuarrLHbiH reHepaTop 

B MYJibTBnJieKCOp AJI11 Toro, 'IT06bl B Ka*AbiH MOMeHT 
BpeMeHB BO BKnJO'leHHOM COCT011HHH HaXOAHJIC11 TOJlbKO OAHH 
UBf}lpOBOH HHAHKaTOp. 3TO n03BOJI11eT HCnOJib30BaTb OAHH 
,neKo,nep Ha rpynny HHABKaTopoB. TaKa11 cxeMa, HecMOTpx 

Ha HeKOTOpylO B36biTO'IHOCTb, 11BJIHeTCH 3KOHOMH'IHeH npx
Moil cxeMw BHABKauuu B N pa3, r.ne N - '!Berro HHAHKa
TopoB B rpynne. qaCTOTa reHepaTopa Bbi6HpaeTCH HCXOAH 
B3 yCJIOBB11 f r '2::. 25 Ttl, r,ne 25 Ttl - MBHBMaJibHaH 'laCTO
Ta MepuaHBH H3o6pa*eHHH, npu KOTopoil qerroaeqecKHH 
rna3 MepuaHBH He 3aMeqaeT /T .e. HHTerpupyeT/. MaKcu
MaJILHa11 'laCTOTa OrpaHH'leHa JIBUib 'laCTOTHOH xapaKTepH
CTBKOH BHABKaTopa. 

qeTBepTa11 nnaTa, TaK*e acnoMoraTenLHax, HeceT Ha 
ce6e BCe 3JieMeHTbl HHAHKaUHH. 0Ha KpenHTCH Ha JIH:QeBylO 
naHeJib 6rroKa C BHyTpeHHeH ero CTOpOHbl. B npHMOyrOJib
HOe OKHO. JIB:QeBOH naHeJIB BnpeCCOBaH 3KpaH AJIH npoeK
UHOHHbiX Ta6rro. H3 uaeTHoro oprcTeKrra. 

«l»aKTB'leCKB ,naHHbiH 6JIOK COCTOBT H3 ABYX He3aBHCHMbiX 
6rroKoB. Ocuoauoil npe,nnocwnKOH .nrrx ux o6'be,nuueuux xa
JI11nacL o6LQax UIBpoKa11 rruueaax naHerrL, no3BOJIHJOIUa11 pac
norro*HTb Ha HeH Bee 3JieMeHTbl BHAHKaUBB. IlpB pa3,nene
HBB 6nOKOB noTpe6oBaJIOCb 6bl BMeTb OABH 6JIOK 6-KpaTHOH 

8 

Puc. 4. BHeUIHUU suo 6AoKa. 

DIHPBHW, a ,npyroil - 4-KpaTHOH. B cnyqae, Kor,na npoeKIUioH
uwe T&6JIO DOAKnJO'laiOTC11 K 6JIOKY 'lepe3 BHeiDHHB p&3'beM 
u pacnonaraJOTC11 B none 3peHH11 onepaTopa, MOliCBO B3.Tb 
,nBa 6JIOKa 4-Kp&THOH IDHPHHW. 

3neKTpuqecKue xapaKTepucTHKB 6noKa HJiHK 6-KpaT
Hoi UIHpHHW: DOTpe6JI11eMwe TOKB OT HCTOq&HKOB DBT&HB• 
uanp1l>KeuueM +5 B cocT&BJI11JOT 3 A, uanp1l>Keuuew 24 B -
0,2 A. Buemuu:ii BRA 6noKa noKa3aH ua puc. 4. 

9 
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06a 6JIOKa BWUOJIHeHW Ha HHTerpanLHWX MHKpOCXe:MaX 
cepHH 155. B Ka~ecTBe K~~eswx TpaH3HCTopos B ~ensx 
ynpaBJieHHJI OfiTH~eCKHMH Jl~eii:Ka:MH HCUOJIL30BaHW TpaH· 
3HCTOPW KT315. 

tl>yHKIIUU KAMAK 
011.11 nAam~>a ct~emt~uKo6, npu6eOeHHou Ha puc. 2 

NA(O)F(O) 

NA(l )F(9)82 
NA(l)F(16)81 

- C~HTWBaHHe UOKa3aHHB C~eT~HKOB /I 
H II/, 

- ycTaHOBKa B "0" c~eT~HKa I, 
- npHpa~eHHe noKa3aHBi c~eT~BKa I aa 

e.D;BHB~y, 

NA{!W( 9 )82 - ycTaHOBKa B "0" c~eT~BKa I I, 
NA(2)F(16)S1 - npBpa~eHBe noKa3aHBi c~eT~BKa I I aa 

NA(O)F(16)S1 

NA(O)F(9)S2 

e.D;BH~y, 

- 3aUBCL B perBCTp, 
- ycTaHOBKa B "0" perBCTpa; 

011.11 n~~a•w pezuc•po6, npu6eOeHHOU Ha puc. 1 

NA(O)F(O) - ~TeBBe co.D;ep>KB:Moro perBcTpa I Kaaa-
na, 

NA(l)F(O) - ~TeBBe co.D;ep>KB:Moro perBcTpa III Ka-
aana, 

NA(2)F(O) - ~TeBBe co.D;ep>KB:Moro perBcTpa I I Ka-
aana, 

NA(3)F(O) - ~TeBBe co.D;ep>KB:Moro 4-pa3pB.D;Horo pe-
rBCTpa KO:MaH.D;, 

NA(O)F(16)S1 - 3afiBCL ,D;aHHWX B perBCTp I KaHana, 

NA(l)F(16)S1 - 3anBcL AaHHWX B perBcTp I I KaHana, 

NA(2)F(16)S1 - 3anBCL .D;aHHWX B perBCTP I I I KaHana. 

B 3a~~eHBe asTopw swpa>KaJOT 6naro.D;apaocTL 
JI.A.flyCTOBaJIOBOB 3a UOMO~L B pa3pa60TKe ne~aTHWX CXe:M 
B MOHTa>Ke 6JIOKa. 
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