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B CTpy-KType HaHdOJiee pacrrpOCTpaH8HHIDC YCTpOHCTB COrrpm!t8HRH arr

rrapaTyp!i KAMAK c yinitl>murpoBaHHOH Mal'HCTpa.n:Dro ma UNI&US 3.!1.1 

PDP-n/I/ HJIH "odii~M IIIHHa" (ow) 3R1 cw/21 MOlKHo Bbl,ll;eJIHTI> HecKoJIDKo 

ocHOBHHX ~OHaJIDHHX y3JIOB (pRe, I). PaccMaTpHBaR paSJIKqHJie ~o

rrycTHMI:le KOMdHHaqHH STHX ysJIOB C yqeTOM HX KOHCTpy-KTHBH!iX OCOdeH

HOCT8H, MOlKHO B!idpaTb TaKOe ycTpOHCTBO C0rrpm!t8HRR, KOTOpoe IlpH MH

HHMa.JIDHiiX saTpaTax Ha p8aJIH3auHIO y,nOBJI8TBOPff8T KOHKpeTH!iM YCJIOBRHM 

padOTii SKCTiepHM8HTa.JIDHOH ycTaHOBKH Ha JIHHRH C 3BM: TpedyeMOMY d!iCT

po~eHCTBHIO CHCT8M!i cdopa ~aHH!iX, HeOdXO~HMOMY KOJIH~eCTBY HCITOJID3ye

MiiX B STOll CHCT8Me Kp8HTOB KAMAK, B03MOXHOCTRM OdCJIYKHBaHHff anrrapa

Typ!i B peaJIDHOM BpeMeHH H T.~. 

ilpaKTHKa TIOKa3HBaeT, ~TO 8CJIH B Ka~8CTB8 OCHOBH!iX rrapaM8TpOB 

OTITHMH3auH:I'l COCTaBa TIO~OdHHX Cpe~CTB COll~8HHff dpaTb H~emHOCTb 

HX padOT!i H SaTpaTH Ha peaJIH3auHIO, TO ~JIH HedOJIDWHX CHCT8M C 0~-

HHM-~BYMff KpeilTaMH KAMA.K HaHdoJiee u;eJiecoodpasHo rrpHMeHeHHe TaK Ha-

3HBaeMI:lx KOHTpOJIJiepOB KpeilTa THrra 1J , ~Oe :1'13 STHX ycTpOHCTB 

BKJiro~aeT B cedH yseJI HHTeptl>eHca MarHcTpaJIH OW ( YI), yseJI ynpaBJie-
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Y3) H yseJI HHTeptl>eilca MarHcTpaJIH KpeilTa MK (Y4). 

~ CHCT8M C KOJI~8CTBOM Kp8HTOB 3 H dOJiee Hap~y C B03MO~HiiM 

npHMeHeHHeM crreu;KOHTpOJIJiepoB THrra U u;eJiecoodpasHo ncrroJII>soBaTb 

~pailBep cTaH,IJ;apTHoil MarncTpaJin B8TBH KAMAl\, BKJI!Ql{arou¢1 B cedH ysJibl 

YI, Y2, Y3 n yseJI nHTeptl>eilca MarncTpaJIH BeTBH MI3 (Y5/3-6/. 
ITpn noM tl>YifKURH corJiacoBaHHR MarucTpa.neil rvrn H lvlK ocywecTBJIH

JOT I<OHTpoJIJiepbl Tnrra AI n A2. 

~ CllCTeM C I<OJI~8CTBOM !<p8HTOB 60Jiee 7 T~e B03MO~O rrpUMe

H8HH8 CTI8UKOHTpOJIJiepOB TJ.!Tia U HJIH H8CI<OJibi<HX CTI8IJ;HaJIH3llpOBaHH!iX 

~pailBepoB B8TBK* • O,n:HaKO C TO~Kll 3p8HHff arrrrapaTypHHX saTpaT ~JIH 

* HeKoTopoil cneUHif>HKoH OdJlOi.llaroT KOHTpoJIJiepH THTia U I534 , I534A 
tlJHp.ru BORER (illBefu.\apHR)r'f', r~e B ~OM MO~yJie KOHTpOJIJiepa MO
ryT dHTb o~HOBpeMeHHo ycTaHOBJieHH anpec BeTBH (oT I ~o 8) H ~
pee KpeilTa BHYTpH BeTBR (oT I ~o 7). 3To odecneqHBaeT Henocpe~
CTBeHHoe TIO~KJI!()l{9HHe K 3BM OT I ~0 56 Kp9HTOB. 
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O~illRX CHCT8M 00~88 3KOHOMHHM HBnff8TCH TpeTHH BapllaHT COrrpHX8HHH. 

On ocHoBaH na HCTI~3oBaHHH MY~TKnneKcopa MarHc~e~ MB, ~acTo 

BHTI~eMoro Ha Oa3e Kpe~Ta KAMAK,- TaR Ha3UBaeMOrO CHCTeMHoro Kpe~

Ta. ~ech, B OT~e OT nepBHX ~Byx BapHaHTOB, y3~ YI, Y2, Y3 

BMecTe c y3~0M HHTepWeiica MarHCTpanH CHCTeMHoro KpeiiTa MCK (Y6) He

ooxo~ B O~OM 3K36~.Hpe. KpoMe Toro, CHCT6MHHH KpeiiT ~a

eT B03MamHOCTh yrrpaBHeHHH annapaTYPOH MHOrOKpeHTHOH ycTaHOBKH He 

T~KO CO CTOpOiill Q!il, HO H OT ~pyrRX 3Bl\l ~ aBTOHOMHHX rrporpaMMHiiX 

HCTO~HHK0al5 • 8 • 9/. 
C BHe~peHHeM MHKponpoueccopoB B cTpyKTypy paccMaTpHBaeMHX 

cpe~CTB COTI~eHHH TIOHB~aCh Te~eHUHH K OCBOOo~eHZID 3BM OT pyTHH

HiiX BWIHC~Te~HHX 3~a~ COOpa ~aHHHX C OQooeKTa. llepBble pa3pa00TKH 

TIO~OOHoro THTia Bb!TIO~Ch B B~e ~OOaBO~HHX Y3~0B ~ MO~~eii K 

cymeCTBOBaBillHM paHee HHTepWeHCaM H HMe~ B CBOeM COCTaBe MHKpOTipO

ueccopHOe apH~eT~8CKOe ~OrH~eCKOe ycTpORCTBO, MHKpOnpOrpaMMHYID 

rraMHTh H 3aTIOMHH~ee ycTpo~CTBO ~ HaKo~eHHH ~aHHHX (Ha pRe. I 

M.IIJIY, l.m3Y, E03Y Y3~a Y8)/IO/. 

B ,n:~HeHrueM 3Ta Te~eHUHH TipRBe~ K C03,ll;aHHIO CIIeURanH3HpOBaH

HiiX OyWepHHX MHKpo-3BM, CIIOCOOHHX BbliiMHHTh 3~a~R KaK cdopa, T.aK 

R npe,n:BapRT~Ho~ o6pa6oTKH ,n:aHHHX. XapaKTepHb!M rrpRMepoM TaKoii pa3-

padOTKH HBnff8TCH 

CTpanH Ut!I&US 

R~I~M Mcifii/. 

MHKpo-3BM, C O~OH CTOpoHb!, TIO,JtKJIII~eMWI K Marll

CHCT8Mbl VJX II/780 R, C ,n:pyroii CTOpOHbl, yrrpaBnff-

lie~ Pa3pa60TKH ROHTpOMepa 

B ,n:aHHOH padoTe ~aeTCH KpaTKoe OTIRCaHHe pa3padOTaHHOro H npRMe

HHeMOrO B EaoopaTopHH Bb!COKRX 3HeprRii OMHM c 1980 r. o~noro H3 Ba

PHaHTOB KOHTpOMepa THTia V . 
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Bo BBe~eHHH 0~0 TIOKa3aHO, ~TO KOHTpOMep THIIa V - HaHOMee 

yHHBepc~noe cpe~cTBo corrpaxeHHH annapaTypbl KAMAK c MarHCT~IO 

THTia O!il, TaR KaK OH HBnff6TCH O~HOBpeMeHHO H CaMOCTMT~HblM BHeillHHM 

ycTpo~cTBOM 3BM, H nenocpe~cTBeHHblM HHTe~iicoM MK. B Tao~e I 

TipHBe~eHbl OCHOBHble arrrrapaTYPHble xapaKTepHCTHKH HeKOTOpHX KOHTpOM8-

pOB 31Jd PDP-II, cepHHHO Bb!IIYCKaeMHX c cepe~HHbl 70-x ro~oB, H rro3,ll;

nee IIOOBHBillRXCH KOHTpOMepoB 3BM CM. 

AHanH3Hpyii ~aHHble oo H3BeCTHHX pa3paooTKax ycTpoiicTB ,n:aHHoro • 

THIIa, MamHO c,n:e~Th HeKOTOpble Bb!BO.ll:bl 00 RX OC008HHOCTHX: 

I) ~OR H3 MO~~eH KOHTpOJIJiepOB CTieUHanH3HpOBaH B 3aBHCHMOC

TR OT ero Ha3Ha~eHHH R OO~aCTR npHMeHeHHH; 

2) ne cymecTByeT ynHBepc~noro MO~Jiff, 3aHHMaKIJ1ero MRirnM~

noe TpeOyeMOe K~eCTBO CTaHUHH B KpeiiTe (2) H O,n:HOBpeMeHHO COBM8-

maromero B03MOXHOCTH rrporpaMMHoro H aBTOHoMHoro peXHMoB rrepe.n:a~H 

,n:aHHblX, npe,n:BapHTe~noii OJWepH3auHH R oopaooTKH ,n:aHHHX, pa3BHToii 

CTpyKTYPbl OOCJIY)KHBaHHH 3aTipOCOB rrpep!lBaHM OT BHYTp8HHHX H BH8lllHHX 

HCTO~HRKOB; 

3) pacillHpeHHe B03MamHOCTeH da30BOrO KOHTpOJIJI8pa, 3WiHMaiOlli8rO 

KOHTpO~HYJO H COC8.1l:HIOIO HOpMaJlhHYJO CTWfUHIO Kp8HTa, ,n:oCTHra8TCH, KaK 

np~O, npHMeHeHHeM .ll:OIIOJiffHT8~HiiX Mo,n:y~eH - MO,n:y~eH yrrpaa~eHHH 

npHMb!M .ll:OCTYilOM K orrepaTHBHOMY 3aTIOMRHaK1116MY ycTpOllCTBY 3Ill, MO~~eH 

.ll:OIIMHHT8~Hb!X HCTO~HHKOB yrrpaBH8HHH TIO rrpOTOKO~ CTWi,n:apTa 

6500ei5 •7 •lZ,I3/, MC~~eii dJ'lllepHOii llaMHTH/5/ ll T.,n:. 

B HeKoTopax pa3pa6oTKax 6~o~no-Mo,n:y~noii cTaHoBHTCH n cTpyKTY

pa Oa30BOrO KOHTpOMepa. llpH 3TOM C03,n:aeTCH H8KHH yHHBepc~hHblH MO

,n:y~h ynpaBHeHHH HHTepWeHCOM MK, K KOTOpOMY rro,n:~~aeTCH ~epe3 BHYT

peHHHH pa3'b9M ~ BHeillHHH Kade~ HHTepWeiic U.NUHJS ~ O!il/
9 • I 4/. 

H3 Tad~ I c~e~eT, ~TO BXO.ll:HlJllle B COCTaB Ro~eRCOB 3BM CM 

ROHTpOMepbl I06A,B (IIOJlOH, IIHP/I5/ ~ rro,n;odnoro HM :mna od~~aroT 
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PRe. I. CTpYK~ ycTpoiicTB co~eHKff annapaTYPH KAMAK c MarRcT

p~ro TRTia "06!11aff lliHHa". Clll - cor~COBaTe~ illHH, KA - KOHT

po~ep TRTia AI ~ A2, KMCK - KOHTp~ep MarRCT~ cRcTeM

Horo KpeitTa, HOill - HHTeP.Peitc MarHCT~ "o6!11M mHHa", 

-,-.;:,-

II - nporpaMMH!iH pBEHM, II6 - nporpaMMHo--6Jio~ pEllltHM, 
A - aBTOHOMHHH pEllltHM. 

Ta~a I. OcHoBHHe annapaTypHHe xapaxTepHCTHKH KOHTp~epoB 
3B~ PDP -II H CM (~ - HaT ~aHHHX) 
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~OM HS~OCTaTKOB, K KOTOpHM cne~yeT OTHSCTH: 

a) orp~eHHe B03MamHOCTH pacmzpeHHH o&beMa no~KnroqaeMoR annapaTy

PH KAMAK BC~e~cTBHe Rcno~soBaHRH T.H. npmMoit ~pecauHR perHCT-
• ~ pOB KpSHTa, KOr~a KO~ HOMepa KpeHTa, CTaHURH H cy6~peca (CNrA) 

nepe~aeTCH B KOHTpO~ep Henocpe~CTBSHHO C ~peCHHX lliHH MarHCTpa

~ 3EM; 3TO BH~aeT HCn0~30BaTb ~~ ~pecauRR BCSX perRCTpOB 

B npe~e~ax o~oro KpeiiTa 384 ~peca, B TO BpeMH KaK per~eHTR

pyeMaa ~peCHaff 30Ha ycTpOHCTB n~30BaTS~, 3amHmaSMaa CRCTSM

HHMR cpe~CTBaMR 3BM, RMeeT pasMep IK ~eCOB c~ IK npR Rcno~-

30BaHHR soHH cBo6o~Ho pacnpe~e~eMHX ~pecoB); 

6) H9B03MamHOCTb o6pa60TKR ~oro R3 3aTipOCOB npepHBaHRff OT MO~

~eH KpSHTa no ~RB~~HHM nporpaMMaM R3-3a He~OCTaToqHoro KO

~eCTBa reHepzpyeMHX B KOHTpO~epe BSKTOpOB npepHBaHHH; 

B) no~oe OTCYTCTBR9 cpe~CTB, o6ecneqRBaDmax CKOpOCTHOH paEHM ~Byx

CTOpOHH9H nepe~aqR ~aHHHX Me~y MO~~ KAMAK H onepaTRBHHM 3a

noMHHammRM ycTpOHCTBOM 3BM. 

Ue~ro onHCHBaSMOH paspa60TKR 6~0 CO~aHHe MO~Y~ Ha 6ase ~0-
~m"tTTTUl:TV 'ti"I""\._.TTr"\t.fOUmr\'0 nAnomn"ti"I""\Tlf'\ TTT\1"'\U'F")'Or\TTn.,'Of'l '0 'tJ'I"\ITI('\T'\f'\._.f TTOTYOl_TO TT'Ot:l 
--oJ---· ----·----------- ----------- --r------,...,----, - -----r--·- ---r--- ...... --

H9~0CTaTKa H3 qli[C~ nepeqHc~eHHHX ycTpaHeHH n~OCTbiD H qaCTli[qHO pe

lliSHa npo6~eMa yCKOpeHHOH nepe~aqli[ MaCCHBOB ~aHHHX. 

TaKRM o6pasoM, cos~aHHHii BapHaHT KOHTp~epa o6ecneqHBaeT; ~o

no~HTe~Hoe no~KnroqeHHe K 3BM CM-3 ~ CM-4 ~oro pasYMHoro KOHH

qecTBa ynpa~eMHX OT O~Oit 3BM KpeiiTOB; 6HCTpyro o6pa60TKY rrpepHBa

HRff OT ~oro H3 CRI'HMOB !.AM MarHCTp~ KAMAK ~ o~oro BHemHero 

HCToqHHKa sanpoca; ycKopeHHyro nepe~aqy ~aHHHX B nporpaMMHo-6J:roqHoM 

(liE) pel!tHMe cKaHHpoBaHRH ~pecoB KAMAK • 

B ~T9paTYP9 HHOr~a BCTpeqaroTCH YTBe~eHRH, ~TO npffMaH ~peca

URfi no KO~aM CJ\lA B KOHTp~epax, aHMOrli[qHHX ltOHTp~epy cpHpMH 

POLON, o6ecneqli[BaST 60Hee BHCOKOe 6HCTp0~9HCTBRe no CpaBHSHHID C ~

pecauHeH qepes BHYTpeHHHii perHCTp NAF /I6/. O~aKo aTo YTBepai'.I{e

HHe COOTB9TCTBY8T ~encTBHT~HOCTH ~ OTqaCTH. 
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B CaMOM ~e~e, B pexHMe 0~0~ one~ ~TeHHff-3anHCH B KOHT

p~epax o6oHX THITOB ~ nepe~a~ o~oro ~oBa ~aHHHX Heo6xo~HMO 

HCnOJI1>30BaT:O 2 KOM~Ii SBM THITa MOV' (no I KOM~e Ha 3aHeCeHHe 

Ko~oB F H NAr cooTBeTCTBeHHo). KoHTp~ep c IIpiiMo:lt ~ec8I.Uie:lt 

n03Banff9T y6paT:O 3Ty KO~y H3 UHKHOB nepe~a~ C~OB ~aHHliX TOJil>KO 

B TaKOM BapHaHTe pa60T!i, KOr~a nOBTOps!XlTCR O~HHO~Hlie onep8I.UIH C o6-

pameHHeM K pa3HHM ~pecaM Kpeha no o~oii H To:lt JKe !J>~ f. o~a
Ko TaKOH peJKHM o6pameHEH 06!i~O peannsyeTCR npH rpyrrrrOBOM CKaHHpO

BaHHH ~ecoB KpeHTa no aMOPHTMY KAMAK ASH. C~e~OBaTM:DHO, HC

n0Jil>3J'H HHKpeMeHTHpOBaHHe ~eCHOlf ~aCTH perHCTpa .NAf no ~OrHKe 

~f1, MOEHO 06ecne~HT:O CKOpOCT:O nep~a~H ~aHHHX He MeH:omyiD, ~eM B 

KOHTp~epe C npHMoA ~peC8I.UieA, T.K. B 3TOM peXHMe TaKJKe He06XO~H

MO nporpaMMHpoBaT:o TO~Ko u~ nepe~a~H ~aHHHX 6es nepesanHcH 

NAF H3 sm. Eo~ee Toro, ecm npH CKaHHpOBaHHH OT KaKHX-m6o ~

pecoB He nOCTynaeT OTBeTa Gi =I, KOHTpo~ep C ~eCH!iM perHCTpOM 

YMe saTpa~aeT MeH:owee BpeMR Ha nepe~a~ MaccHBa ~aHHliX B/Hs SBM, 

nOCKO~Ky npH Q = 0 H3 KOHTpo~epa He llOCWiaeTCR Ha QIII CHrHM CXM 

( SSYN) .It T::JJ{()~ TTt.fl(ll KAMAl<' uo """""'"'"-~""~~~ ·~··--·· --------------- ----r---........... -._.6..., ..... ~..., ... va., J..J.UU..Lv.tUJ.V~ ~u-

M~ MOV*. 

l1TaK, B U8~0M CpaBHeHHe no 6!iCTpO~eHCTBHJO KOHTpo~epa THIIa I06 

H KOHTP~epa c HHKpeMeHTHpyeMHM B peJKHMe ITE perHcTpoM KAr oKa

suBaeTcR TaKJKe He B nOJil>sy nepBoro. 

B Ka~8CTB8 npOTOTHIIa paspa60TaHHOrO BapHaHTa KOHTp~epa 6WI 

B!i6paH MO~~ 1M: OII !J>HpMH ORTEC (CIIIA)/I?/, onTHM~HO COOTB9TCTBYJO-

~ YC~OBHRM pa60T!i B CHCTeMaX pe~HOrO BpeMeHH, He Tpe6YJOmHX 

MaKC~Horo 6HcTpo~eAcTBM KaHMOB nepe~a~H ~aHHliX. KoHiq>eTHO 003_ 

~aHHHA KOHTpO~ep npe~asHa~eH rrrra HCIT0~30B~una B ....,u. Q<U.n CHCTeMax c6opa 

* BpeMJI BHnOJIReH.HJt KOM~ !i()V B 81Jv1 3aBHCHT OT THITa ~peC8I.UIH 
H COCTaBJIR.eT Be~HHy no~a (3+4) MKC. 
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~aHHliX Ha 3~8KTpo!lJH3H~8CKHX yCTaHOBKaX Aa60paTOpHH BHCOKHX 3HeprHH 

OIDTI1. IIIH!lJp MO~JIR no cneUH!J>HK8I.UIH ArofiB/ - KOM-606. 

Arrnanazypa KOHTP~ena 

CTpyKTypHaH cxeMa KOHTpo~epa KOM-606 npHBe~eHa Ha pHc. 2. 

AKTHBH38I.UIR npH6opa B UH~e MarHCTpann OIII npoH3BO~HTCR npH co

BII~eHHH I8-pas~oro Ko~a ~peca, Haxo~meroCR Ha wHHax OIIIAOO + 

+ OIIIAI7 (AOO + AI7), c ~liM H3 4-x KO~OB ~pecHora nnnR KOHTpo~e

pa. Bu6op rpaHHUH ~pecHora nnnR npoHsBo~HTCR ycTaHOBKoif B onpe~e

~eHHoe no~oJKeHHe MHKpOTYM6~epoB TI + T8, pacn~~eHHHx Ha n~aTe Mo

~yJIR. B 3aBHCHMOCTH OT sHa~eHM CHrH~ Ha WHHe OIIIYOI (CI) B I.Um.ne 

npOH3BO~HTCR m6o ~T8HH8 ~aHHliX H3 KOHTpo~epa ( ll,HKJI n A TI) ' ~H60 

3aiiHC:O (ll,HKJI DATO). 

Hanp~eRHe nepe~a~ ~aHHliX npH HX '!TeHHH .113 perHCTpOB (Pr) 

Mo~yJIR Ha WHHH OliUIOO + OliUII5 .~tm np.11 3aTI.ItC.It ~aHHHx c yKa3aHHHX WHH 

B perHCTpH MO~YJIR noKa3aHO Ha pHC. 2. CTpyKTypa perHCTpOB MO~YJIR 

TIPHB8lleHa B Ta6~. 2. 

CRHXpoyse~ KOHTp~epa, B COCTaB KOTOporo BXO~HT yiipaBJIR8Milli 

reHepaTop TaKTOBliX HMny~coB, nupa6aTUBaeT BHYTP8HHHe CHrH~ 3aHe

ceHM H cTpo6HpOBaHM HH!J>opMau.HH ( Cl1I + Cl14) , cmrxpoCHrHM Olll CXM 

( SSYN) .11 CHrHMH U.HKm I\A!AAK (B, Si, 52 ) . Pa6oTa CHHXpoys~a c5~o

K.IfPY8TCR CHrHMOM B2 (OWH6Ka B KOMa~e), ec~ npOH3·BO~HTCJI nporpaMM

HM nonuTKa B ~e DATI BHII~T:o ROM~ 3aTI.ItCH KAiilAK 

~(I6)+F(23) WIH B ~eD,A.TO- KOMaH,ny '!TeHHJI F (0)+F(7). 

0CHOBHllM y~OM KOHTpo~epa RBJIReTCR 16-pa3pH~HHH per.ltCTp, B 

KOTopuif sanHcUBaeTcR rw~ Ko~u I\A!AAK ( NAF') • l!acu perRcTpa coc

TaBJIRJOT TpHrrep 3~aHM peJKHMa CKaHHpOBaHM ~peca (TP Iffi) .It Tpllr-

rep ynp~eHM COCTOHHH8M illlllill lNHJBJT MarHCTp~ KpeiiTa (TP I). 
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PHc. 2. CTIJYKTYPHM cxeMa IWHTpOJlllepa KOM-606. ThiP - 6yg)ep M.Jia,n;lllliX 

pa3Pff~OB, ECP - o~ep CTapwHX pa3~oB, PCP - perHCTp CTap

IIIHX pa3~0B, BYO - ycTaHOBRa B cocTOOHHe "0", BYI - ycTa

HOBKa B COCTOmm:e "I", Yiffi - Y3eJI ynpaBJJ:eHHSI 6Jrol!Hoit 

nepe~a'!eit. 

~p8CHaSI 'laCTb perHCTpa BliiiarrH8Ha B B~e YCTaHOBO'll:!Oro C'!8T'!HRa(YC~). 

B pe~e cRa.HHpOBaHRSI a,n;peca HHKpeMeHTHpOBaHHe co~e~oro 

ycq H ynpaaneHHe BUpa60TROH CHrHaHa Oill CXM OC~eCTBUHDTCSI B COOT

B8TCTBHH C JIOrHKOH pa6om y3Jla Yiffi, CJI8~1I(ero 3a COCTOSIHH9M illHHU 

Q MarHCTpaJni Rpeba. 

CRaHHpOBaHHe 3aBepmaeTCSI: 

a) IIpR cpa6aTUBaHRH CX8MH CpaBHSHRSI (CC) T8Ky!I(ero a,n;peca H C0~8PEH
MOrO perRCTpa ROH8'll:!Oro a,n;peca (PKA); 

6) rrpH rrpeBUIIIeHRR 3a,n;aBaeMoro arrnapaTHHM o6paaoM truCJia CJie~yro!I(HX 

~pyr aa ~pyroM u;RKJioB KAMAK c eyJieBUM cHrHaJIOM Q. ( BO R368.1KaHHe 

rrpepuBaHRSI 3HJ no BpeMeHR OJ!Ul,!laHRSI CHrHana Oill CXM) ; 

B) IIpH ~OCTID!t8HID1 24-R CTaHIJ;ID! RpefiTa. 
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Ta~ 2. CTpyxTypa peracTpoB ROHT~epa 

TMO A !lPECA PEfiiiCTPOB 
~ 164'**¢ 7&4'MM2 164!U14 154~*6 

19) 12 14 16 
4TEHio1E coileiJ)KII1Moro M11Ail~~ CTAJ)Wio1X MilA a~ 
(DATI) perMCTPA Po'~PA 0 pASPAAOfl Po' SPA 

KOMAH~I, AAHHbiX .QAH~ K.SAnpocob 
CTAn ll.\.l~tKili<AMAI<) KQ,QA 

09l 02 04 06 
3A0111Cb 1 1112-!.~.~rHCTP MnAilw~o~x CTAPWHX KSHI4Hcro KOMAHdbt 

SA3PRaol!l ~ASPAilofl A peCA (DATO) "Ait·r=~n- AHHbiX AHHbl)( CKAHiolpcbAHIIISI KAMAK(66 Hb1X {y_IIIKIII<AMAK) 
I I 

~,~ I~ O¢ 12 02 I4 04 16 06 
At5 I ~~·~~er~ Rt6 Wf6 L24 Lfl 

.014 'I:M I PI,?I<HM ns Rt5 Wl5 L23 LIS 

.a 13 IL F115 R14 Wl4 L22 L14 

.012 Q F8 Rt3 Wf3 L2f Lf3 

!Ill X F4 R12 W12 L2¢ - Lf2 

.QI~ :n;r F2 RH Wff Lf9 Lfl 

.Qql9 ~: Fl At¢ Wt¢ L18 Lf¢ 

!1~8 Nt6 Nf6 R9 W9 Lt1 LQ NIIIC 

llql1 N8 N8 RB W8 A24 W24 L8 N8K 

.Qql6 N4 N4 R1 W1 R23 wn L 1 N4tc 

,aq,s N2 N2 R6 W6 A11 W22 L& Nh 

.a~ N1 Nl AS ws R2f W2f L5 Nt 11 

llq,3 A8 A8 R4 W4 A2¢ W2f L4 A~ 

aq,z A4 A4 R3 W3 Rf9 Wf9 L3 A~ 

.Qqlf A2 A2 R2 W2 Rt& W18 L2 A 2M 

.Q¢ql At AI R 1 'w'f Rl1 Wt1 Lf AIM 

,lJ.Jiii COKpa!I(8HRSI Bp8M8HH BWIOJIH6HKSI onepau;Rit, He CBSI3aHHUX C ne

pe~a'!eit ~aHHUX, RO~U yrrpaBJISI!OII(IDC RO~ K.AMAK nepe~aiOTCSI B 6yg)ep 

N~ ll:.1IR B ~eiiiRil>paTop BHYTP8HHHX ROM~ (.iUII BK) 'lepea MyJibTHIIJieR

cop (Mil) 693 rrpe~BapRT8JlbHOH 3aimCH RX B perRCTp ROM~. 

0CHOBHUMR HCTO'IHRKaMR 3aiipOCOB IIpOrpaMMHOrO rrpepUBaHRSI, BUpa-

6aTUBa8MHX B ROHTpOJIJiepe, SIBJISIIOTCSI MO~JIR KAMAK, reH8p>!p~8 CHr

HaJIU L . CY!IleCTByeT Ta.Kllte B03MOlltHOCTb BU3BaTb rrpepUBaHRe no cRrHa

JIY aaBepmeHRff pa6oTu B pe~e cRa.HHpoBaHHSI a,n;peca RJIR no BHemHeMy 
9 



CHI'HaJIY. \liopMH:pOBa.HHe JIOrHtieCKOrO 11Jlli rrepe'IHCJI9HHIDC CHI'HaJIOB (J;L ) 

rrpH HaJIH'IHH rrpe~apHT9J!bHOrO paapemeHRa l:L BHyTpeHHen KOM~OH 

rrpHBO~HT K IIOI!BJI9Hm0 aarrpoca Olll 3II (BR) Ha JII060M H3 4-X ~OCTYIIHIDC 

ypoBHe:il rrpepuBaHER. Bu6op ypoBH.H rrpepb!Ba.HER rrpoHaBo~HTCJI ycTa.HoBKo:il 

B orrpe~eJieHHoe rrOJio~eHHe rrepeMbl'leK ITI + ITI2 Ha IIJiaTe MO~Jia. 

Teicylllee cocTOfiHHe HCTO'IHHKOB aarrpocoB rrpepb!Ba.HER WHKCHpyeTCJI 

B 24-paa~HOM perHCTpe, HHWopM~ C BIDCO~OB KOTOporo IIOCTyrraeT 

Ha BXO~ rrpHopHTeTHoro illHWpaTopa (lllll) ~ WOIJMHPOBa.HER ~BOH'!Horo KO

~a Mn~ UffTH paap~OB B9KTOpa rrpepb!BaHKH. ll03~0HHHH KO~ aarrpo

COB M~9T T~e C'IHTb!BaTl>CJl Ha illHHbl ~a.HHIDC MarHCTpaJIH Olll, 'ITO CO

~aeT ~orroJIHHTSJ!bHble y,no<5CTBa rrporpaMMHo:il o<5pa<50TKH rrpepb!BaHRff. 

3Ha'l9HH9 CTapwHX pa3~0B B9KTOpa rrpepb!Ba.HRff OIIp9~9Jlff9TCJl IIO

JI~9HH9M Tpex rrepeMbl'leK ITI3 + ITI5 Ha IIJiaTe KOHTpoJIJiepa. llpHMeHHe

MHH crroco<5 WOpMH:pOBa.HER BeKTopoB rrpepb!Ba.HER rroaBoJiaeT ocymecTEJIRTl> 

<5biCTp]ID o<5pa<50TKY ITO ~HB~aJil>HblM rrporpaMMaM o<5CJIYXHBa.HRff BC9X 

aarrpocoB rrpepb!Ba.HER B rrpe~e;rax 8-KpenTHoii cHcTeMbl ( cM. Ta<5JI. 3). 

TadJIHna 3. Ko~ BeKTopoB rrpepb!BaHRR 

E Bo3pAC'TAHIIIe nPIIIOP1111'eTA 

HOMQp 6A3A Bet<ToPA u L2 ~<pam A n1s n14 n13 L22 L23 

4 + + + 17¢ 164 44 4~ 

2 + + - 31~ 364 244 24~ 

3 + - + 51¢ 564 444 44~ 

4 + - - 11~ 164 644 64~ 

5 - + + 111~ 1164 1~44 11114¢ 

6 - + - 131(/l 1364 1244 124¢ 

7 - - + 151(/l 1564 1444 144¢ 

8 - - - 111¢ 1164 1644 164~ 

B KOHTpOJIJiepe HCITOJ!b3]IDTCJI CJie~e BHYTp9HHH9 KOM~bl yrrpaB-

JI6HRff: 10 

l 

'J 
\} 

F (26)•N(ze).A(8)- reHep~ Z. c aKTHBHamumit I; 

F(26)•.t<l(28)•A(g)_ reHeparr;ER C; 

F(26)•tf(30)·A(9)- aKTHBH3~ I; 

F (2"\)•N'(3())•A(9)- c<5poc I; 

1='(26)• ~(30}A(10)- paapemeHRe aarrpoca rrpepb!Ba.HER; 

~(24)•Jil (30}A(t0)_ aarrpeT aarrpoca rrpepbllifl.HM. 

KoHCTpYKTHBHO KOHTpoJIJiep $pMJieH B B:r.me MO~YJia KAMAK ~Boi1Hoi1 

mH:pHHbl. Ha ero rrepe~e:il rra.HeJIH pacrrOJI~eHu: ~Ba 86-KOHTaKTHIDC pa3'be

Ma ~ ITO~'l9HRR MarHCTpaJil>HIDC Ka<59JI9H CO CTOpOHbl 3BM H CO CTOpo

Hbl COrJiaCOBaTeJia Oili COOTB9TCTB9HHOj KHOITKa C<5poca CX9~lli B HCXO~HOe 

COCTOHHH9j cpe~CTBa H~HKarr;HH CHrHaJia 3arrpoca rrpepUBaHHa, BbiOOpa 

KOHTpOJIJiepa B ~HKJI9 Qlll, HOpMaJ!bHOrO BKJIIO'l9HIDI ITHTa.HIUi. 

Mo~J!b KOM-606 BbliiOJIHeH Ha ME:Kpocxei.mx cepiDi K559, 1\589, 1G55, 

K53I. lloTpe<5JieHHe TOKa c WHHbl +6 B - 2,3 A. 

ITporpaMMbl o<5c~HBa.HIDI 

:0 !\.Ci'it~<..:'l'.tJt:l uupa3~a rrporpaMMHIDC cpe~CTB Herrocpe.n:cTB9HHoro yrrpan

JI9HIDI arrrrapaTYPOH KOHTpOJIJiepa <5b!JI C03~a.H KOMITJI9KT T9CTOBbiX ITO.[liTpor

paMM, ITpR IIOMO~ KOTOpiDC peKOMe~yeTCR IIpOH3BO~HT1> HaCTpOMKY Y3JIOB 

MQAyJia. B K~OH H3 ITO~rrporpaMM, Bbl3b!Ba9MIDC B ~HaJIDrOBOM pe~e H3 

ocHOBHo:il rrporpaMMu KOM-606, ocymecTEJIReTCR ~HtiecKoe BurroJIHeHHe 

Ollp9.[l9JI9HHOH IIOCJI9~0BaT9J!bHOCTH one~. 

llporpaMMbl HaiiHCaHbl Ha ~U1KpoaCC9M<5Jiepe C HCITOJ!b30BaHH9M MaKpO

ITpHKa30B, OIIp9.[l9JI9HHblX B paMKax orrep~OHHOH CHCT9Mbl peaJil>HOrO Bpe

M9HH RI'-II. 

~ ITpOB9~9HJ4il T9CTOB B Kp9HT9 Tpe<5y9TCJI YCTa.HOBKa ~a Bprro

MOraTeJ!bHIDC MO~YJI9H KAMAK. Rx COCTaB, a T~e OITHCaHH9 JIOrHKH pa<5o

Tbl T9CTOBIDC ITO~rrporpaMM ITpHB9.[l9Hbl B KOMM9HTapHRX K ITpOrpaMMe 

KOM-606 (rrpuollteHRe I). TeKcTbl ocHOBHIDC rro~rrporpaMM rrpHBe~eHbl B 

rrpwr~eHWIX 2 + 7. 
ll 



C ue~ro OU8HKH CKOpOCTHHX xapaKT8pRCTHK RHT8~8~Ca Oana RSMe

peHa ~~T8~HOCTb rrporpaMMHOrO ~a BHIT0~8HRff orrep~ B OCHOBHHX 

T8CTax, KOTOpaR COCTaBKRa: 

~ ~T8HRff 24-pas~HHX C~OB - 24 MKC; 

~ 'lT6HIDI I6-pas~HHX MOB - I3, 6 MKC; 

~ SarrRCR 24-pas~HHX C~OB - 25 MKC; 

~ SarrRCR I6-pas~HHX MOB- I4,4 MKC; 

~Jill YTIPaBJIIIIOinillC KOMaH,I:{ KAMAK - I 2 , 7 MKC. 

llpRBe~eHHHe pesy~TaTH rro~eHH B rrpouecce pa6oTH Ha 3BM CM-3. 
B s~eHRe aBTop BHp~aeT rrpRsHaTe~HOCTb B.A.CMRpHoBy R 

B.E.illyTOBY sa rr~esHHe KOHCY~TauRR, a TaKme B.C.EBTRCOBY sa BHCO

KOe Ka~8CTBO MOHT~X paOOT ITO OITHTHHM OOpaSUaM OOOp~OBaHRff. 

llpMoJKeHRe I 

;TEST-DRIVER OF THE KOM-606 (CAMAC INTERFACE) 
;THE PROGRAM NAME: KOM606 
;REQUIRES CAMAC MODULES: 
;ST.1-232(POLON), ST.2-CAM.2-12(KFKI) 
,.JJ:. i2, i:1-DiiA51~\.u~ OJ..Nrt) 

;ST.5,8,14,22-LAM SOURCE MODULES 
;ST.6-INM591R, ST.7-INM591W(LHEP JINR) 
;IT IS POSSIBLE TO CALL NEXT SOUBROUTINES 
;IN DIALOG MODE: 
;T1R24-READS FROM SWITCHES, 24 BITS 
;T2R16-READS FROM SWITCHES, 16 BITS 
;T3W24-WRITES SWITCH CODE ONCE RED FROM SWITCHES 

INTO CAM.2-12, 24 BITS 
;T4W16-THE SAME AS T3W24, BUT 16 BITS 
;T5WRC-WRITES, READS & COMPARES BINARY CODES 

IN COUNTER MODE 
;T6NOND-NON DATA TRANSFER CYCLE F(25)A(O) 

INTO ST.) 
;T7INTR-ENABLES INTERRUPTS & WAITS: 

WHEN LAM OCCURS CLEARS LAM SOURCE, 
INDICATES LAM PROFILE & WAITS AGAIN 

;T8SCAN-READS A BLOCK OF REGISTERS IN SCAN MODE 
BY F(O), PRINTS THE CONTENTS OF REGISTERS; 
START ADDRESS N(1)A(O), END ADDRESS N(20)A(O) 

12 

INHCMR: 
SWCMR: 
BUFR16: 
BUFR24: 
T1R24: 

R24: 

INHCMR: 
SWCMR: 
BUFR16: 
T2R16: 

R16: 

INHCMR: 
SWCMR: 
BUFR16: 
BUFR24: 
OURCMR: 

llpMOJK8HR8 2 

.TITLE T1R24 

.GLOBL T1R24 

.WORD 30751 ;REMOVE INH FNA, F(24)N(30)A(9) 

.WORD 20 ;READ FNA, F(O)N(1)A(O) 

.BLKW 1 ;DATA FROM R1-R16 

.BLKW ;DATA FROM R17-R24 
MOV INHCMR,@#164000;INTERNAL CAMAC CYCLE 
MOV SWCMR,@#164000;LOAD CMR WITH READ FNA 
MOV it164002, RO 
MOV *164004,R1 
MOV @RO,BUFR16;CAMAC CYCLE 
MOV @R1,BUFR24;READ R17-R24 
BR R24 
RTS R5 

.END 

llpMOJKeHRe 3 

.TITLE T2R16 
f"'T nTlT '",.....,....,. r 

• .,.._...,.....,_ .£.'-..1.1. IV 

.WORD 30751 ;REMOVE INH FNA, F(24).(30)A(9) 

.WORD 20 ;READ FNA, F(O)N(1)A(O) 

.BLKW 1 ;DATA FROM R1-R16 
MOV INHCMR,@#164000;INTERNAL CAMAC CYCLE 
MOV SWCMR,@I164000;LOAD CMR WITH READ FNA 
MOV ttl6400 2, RO 
MOV @RO,BUFR16;CAMAC CYCLE 
BR R16 
RTS R5 

.END 

.TITLE T3W24 

.GLOBL T3W24 

.WORD 30751 

.WORD 20 

.BLKW 1 

.BLKW 1 

.WORD 20040 

llpMOJK8HR8 4 

;REMOVE INH FNA, F(24)N(30)A(9) 
;READ FNA, F(O)N(1)A(O) 
;DATA FROM R1-R16 
;DATA FROM R17-R24 
;WRITE FNA, F(16)N(2)A(O) 

13 



INT1: 

INT2: 

INT3: 

INT4: 

MOV @R2, BHIGH 
MOV @R3,BLOW 
SWAB BHIGH 
MOV CLCMR1,@RO;CAMAC CYCLE 
RTI 
MOV @R2,BHIGH 
MOV @R3,BLOW 
SWAB BHIGH 
MOV CLCMR2,@RO;CAMAC CYCLE 
RTI 
MOV @R2, BHIGH 
MOV @R3,BLOIV 
SIVAB BHIGH 
MOV CLCMR3,@RO;CAMAC 
RTI 
MOV @R2,BHIGH 
MOV @R3,BLOW 
SWAB BHIGH 
MOV CLCMR4,@RO;CAMAC 
RTI 

.END 

CYCLE 

CYCLE 

IIpWIOlK9Hil9 7 (llp0,ll;OJDK9ID19) 
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E~HMos n . r . 10-83-760 
4-aApecH~H CKaHHPY~HH KOHTponnep AflR opraHH3a~HH CHCTeM c6opa AaHH~X 
Ha nHHHH c 38M CM-3, CM-4 /annapaTypa H nporpaMM~ o6cny~HBaHHR/ 

AHanH3HpyeTcR CTPYKTypa HaH6onee pacnpocTpaHeHH~x YCTPOHCTB conpR~eHHR 
annapaTyp~ KAMAK c yHH~H~HposaHHOH MarHcTpan•o UNIBUS 38M PDP-11 HnH 
"o6ulaR WHHa" 38M CM . Ha ocHosaHHH ony6nHKOBaHH~x AaHH~x cpaBHHBaOTCR 
napaMeTpw HaH6onee yHH&epcanbHWX ycTpoHcTB conpH*eHHR AaHHoro THna -
KOHTponnepOB THna U. noKa3aHo, 4TO BXOAR~He B COcTaB CTaHAaPTH~X H~OpMa
~HOHHO-B~4HCnHTenbH~X KOMnneKCOB CM 38M KOHTponnep~ o6naAaOT PRAOM HeAOCTaT
KOB, OnHcaH MOAYnb KOHTponnepa THna KOM-606, ~enbo pa3pa6oTKH KOToporo 6~no 
YCTpaHeHHe 3THX HeAOCTaTKOB. 6naroAapR ManOMY KOnH4eCTBY aApeCOB /4/, 
Hcnonb3yeM~x Ha MarHcTpanH "o6ulaR WHHa", KOHTponnep KOM-606 He orpaHH4HBaeT 
B03MO~HOcTeH pacwHpeHHR o6~eMa nOAKn04aeMOH K 38M annapaTyp~ KAMAK, AaeT 
6onbWHe 903MO~HOCTH o6pa60TKH 3anpOCOB npep~BaHHR /oT 23 HCT04HHKOB/, 
a TaK~e oGnaAaeT cpeACTBaMH ycKopeHHOH nepeAa4H MaccHeoe AaHHwx B pe~HMe 
nporpaMMHoro ynpasneHHR. npHBeAeH~ onHcaHHR annapaTyp~ H nporpaMM o6cny~Hsa
HHR MOAYnR KOM-606, B~nonHeHH~X Ha R3~Ke >~aKpoacceM6nep. 

Pa6oTa B~nonHeHa B na6opaTOPHH B~COKHX 3HeprHH OH~H. 

Efimov L. G. 
The 4-Addressed CAMAC Crate Controller wi th an Automatic Scan 
for Organization of Data Acquisition Systems On-Line with the 
Computers (The Hardware and the Program Driver) 

1983 

10-83-760 
Facll ; t y 
SM-3, SM-4 

The comparison of parameters of the most popular interfaces between 

-

a PDP-11 or SM Computer Bus and the CAMAC Crate Dataway is given . The 
KOM-606 CAMAC crate controller designed for organization of data acquisi
tion systems on-line with the SM-3 or SM-4 computer is described. In dis
tinction from CAMAC crate controller of standard SM computing systems 
the KOM-606 does not limit the enlargement of a CAMAC equipment connected 
to the computer and gives more possibilities of interrupt source handling. 
Besides, it allows one to use a high-speed data transfer under program con
trol . The hardware and the program driver of the KOM-606 are considered. 

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