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CMHpHOB B.H. HAP· P13-86-256 
IloTeH~HanbHblH BXOAHOH-BblXOAHOH perHCTp KJl-llK 

OnHCbJBaeTCff 3neKTpOHHb!H onoK KJl-11 K, pa3patS0TaHHblH 
B Jla6opaTOPHH ffAepHblX peaK~HH OIDIH, ffBnfftOIIU·U"tCff YHHBepcanbHblM 
BXOAHblM-BbIXOAHblM perHCTPOM AJiff ABYCTOpOHHero OOMeHa Me~y 
3KCnepHMeHTanbHblM OOOPYAOBaHHeM H 3BM qepes MarHCTpanb KAMAK. 
06MeH npOH3BOAHTCff 16-paspffAHblMH cnoBaMH qepe3 ABa pasbeMa: 
BXOAHOH H BbIXOAHOH. JlorHKa ooMeHa noTeH~HanbHaff H aCHHXpOHHaff. 
IlepeAaqa HH~OpMa~HH conpoBo~aeTCff ABYMff CHrHanaMH OOMeHa: 
"CnoBo roTOB011 H "CnoBO npHHffT011

• HHH~HaTopoM o6MeHa ffBnneTCff 
HCTOqHHK HH~OpMa~HH. 

Pa6oTa BblnonHeHa B Jla6opaTOPHH ffAepHblX peaK~HH omrn. 

Coo6weHHe 06!,e,tl)!HeHHoro HHCmryn Jl,[J.epHblX HCCneAOBaHHii. lly6Ha 1986 

IlepeBoA O.C.BHHorpaAOBOH 

Smirnov V.I. et al, Pl3-86-256 
KL-I IK Potential Input-Output Register 

The electronic unit KL-IIK designed at the JINR Labo
ratory of Nuclear Reactions is described. The unit is aver
salite input/output register for information interchange bet
ween experimental equipment and computer via a CAMAC bus. 
Interchange is performed by 16-bit words through two connec
tors: input and output ones. The interchange is accompanied 
by the signals: "Word ready" and "Word accepted". The source 
of information initiates the interchange. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 



IlpH pa.3pa6oTKe 3KcnepHMeHTaJILHLIX 3JieKTpoHHLIX ycTaHOBOK Ha oc
HoBe ai:mapaTypbI B CTaHAapTe KAMAK 60JILWoe BHHMaHHe 
YAeJIJieTcJI cpeAcTBaM CBJI3H Me~y 'KpeiiToM KAMAK H BHeWHHMH 
ycTpoiicTBaMH, a TaK'R:e Me~y KpeiiTaMH KAMAK. l13BecTHLI BXOAHLie 
H BLIXOAHLie. perncTpLI pa3JilfllHLix THnoB 11- 101. OAHaKo .wm opraHH-
3aQJm CBJI3H Me~y KpeiiToM KAMAK H BHeWHHM ycrpoiicmoM B na6o
paTOpHH J{AepHbIX peaKQHH OM.RM B 1983 r. 6LIJI pa3pa6oTaH 6JIOK 
Kfl-llK, nomxa, 06r.1ena QHcppoBoii HHcpopMaQHeii KoTOporo JIBJIJieTcJI 
acHHXpoHHOH, noTeHQHMLHOH H OAHOCTopoHHeii 1111• IlpoTOKOJI o6MeHa 
QHcppOBLiMH ,D;aHlll,IMH orpaHlftleH ABYMJI ynpaBJIJllOLQHMH IlOTeHQHaJiaMH: 
"Mncf>opMaQHOHHOe CJIOBO roTOBO" (CI') H "Mucf>'opMaQHOHHoe CJIOBO npH
HJITO" (CTI), TO ecTL JlBJIJieTCJl BapHaHTOM TaK Ha3LIBaeMoro pe)ICHMa 
HAND-SHAKE. 11HHQHaTOpoM o6MeHa BCerAa JIBJIJieTCJI nepeAaIOLQHH HH
cf>opMaQlfiO 6JIOK (MASTER). OH BLICTaBJIJieT IlOTeHQliaJI er TOJILKO 
nocne Toro, icaK AaHHLie roTOBLI K nepeAatJe. IloTpe6HTeJIL HHcpopMaQHH 
(SLAVE) JIBJIJieTCH naccHBHLIM ycrpoiicTBOM. B omeT Ha noJIBJieHHe 
m>TeHQHaJia Cr OH npHHHMaeT AaHHLie H BblCTaBJIJieT IlOTeHW,aJ! CTI •. 
IlepeAaTtJHK, IlOJIYtJHB B OTBeT noTeHQHaJI CTI, CHHMaeT IlOTeHQHaJI CI' H 
MO:>KeT CMeHHTL AaHHLie. BLICTaBHTL CJieAYIOLUHH noTeHQHaJI er OH MO:>KeT 
TOJILKo nocne CHJITHJI npneMHHKOM npeALIAYmero noTeHQHana en. 

11:TaK, OTCYTCTBHe noTeHQHaJia en OT__lIOTpe6HTeJIR HJIH CHJlTHe · ero 
nocne npneMa otJepeAHOro CJIOBa KOCBeHHO 03HatJaeir'oTOBHO~I>_ noTpe-
6HTeJIJI K cneAyromeMy npHeMy, KaK 3To npHHHTO npH o6Mene HH<poj)Ma
QHeii Me~y npoQeccopoM 3BM H BHeWHHMH ycTpoiiCTBaMH. CneAyeT 
OTMeTHTL, lJTO noTpe6HTeJJH HHcpopMILUHH, IlOJIYtJaIOLQHe · QHcppOBble AaH
Hbie nocpeACTBOM aCHHXpOHHOH noTeHQHaJILHOH CBJI3H OT nepe.n;aTtJHKOB 
3THX AaHHLIX, He Tpe6yIOT o6JI3aTeJILHoro HaJIHlJHJl npHeMHLIX 6ycf>epHLIX 
perHCTpOB, TaK KaK tiHcf>poBLie AaHHLie AOJI:>KHLI noTeHQH8JILHO no,n;,n;ep
:>KHBaTLC.fl' AO HX HCilOJIL30BaHHJl npHeMHHKOM, TO ecTL AO IlOJIBJieHHJI 
CHrHaJia IlOATBep~eHHJI npHeMa HHcpopMaQHH Cil. 
. B 6noxe Kfl-llK OTCYTCTBYeT TaiiMep o~aHHJI CHrHaJia noAmep~e
HHR npeeMa 'HilcpopMaQHH. 3To BMecre c HaJJHtJHeM HHAHKaQHH cocroJIHHH 
ynpaBJIRIOLQHX noTeHQHaJIOB-Ha nepeAHeH IlaHeJIH Il03B0JIJleT nerKo JIOKa-
JJH30BaTL B03MO:>KHLie c6on annapaTypL1. · · 

«l>YHKnHOHaJU,Hll.fl cxeMa 6noxa Kfl-llK npHBeAeHa Ha pHc.1. BnoK 
Kn-llK · .11em1eTCJ1 napaJIJiem.HLIM lp-pa3p.flA!ILIM BX0AHLIM-BLIXOAHLIM 
pemcTpoM. Cl>yHKQHoHaJU,Ho H KOHCTJ>YKTHB~o oHpa3AeJIE!H'HaJUJ!l .tJaCTH! 

1) exo.D;Hoii "perHcTp" (exo.ziHoii pa3'beM "BflEC 16" THna MPH 32-1), 
KOTOpbIH npHHHMaeT OT BHewuero HCTOlJHHKa HHcpOJ>MaQHH noTeHQHaJIL-

h.tllii1t>1;,l1Jli KIICM}'l 

UlliH!iil'. HCtJiAOBiUHI 
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Pnc.1. <l>yHKLUIOHanhllfill cxeMa 
6noKa KJl-llK. 

Hoe 16-pa3pHAHOe CJIOBO H 
BhICTaBJIHeT 3anpoc L Ha ne
pe,naqy noro cnoBa B KpeiiT
KOHTponnep KAMAK t1epe3 
MarucTpaJih KAMAK; 

2) BhIXOAHOH peructp, KO· 
TOphIH npHHHMaeT qepe3 Ma
rucTpaJib KAMAK 16-pa3pHA· 
noe CJIOBO H BhICTaBJIHeT ero 
Ha BhIXOAHOM pa31>eMe 
"BhUIEC 16" (THIIa MPH 
32-1) AJIH Bnerrrnero , noTpe-
6HTeJIH HHcpopMaQHOHHhIX 
CJIOB. 

. IlpueM u nepe,nat1a 16~pa3-
pHAHhrx CJIOB conpOBO)K,D;aeT
CH ABYMH nepe;:i;aBaeMhIMH 
no CBOHM JIHHHHM ynpaBJIH
IOI.UHMH noTeuuuanaMu, ;:i;ei'r-
CTBYIOI.UHM 3HatJenueM KOTO
pbIX HBJIHeTCH HH3KHH ypo
BeHh TTJI. 

BnoK KJI-llK, co,nep,KHT · ;:i;errrucppaTOp KOMaIIA KAMAK; noruKy 
KAMAK, BKJIIOtJaromyro ucTotJHHKH 3anpoca L u Tpnrrepa MacoK; noruKy 
B3aHMO,D;ettCTBHH ynpaBJIHIOI.UHX IlOTeHUHllJlOB. CrO H CITO, C nOMOI.llhlO 
KOTOpbIX flp0H3BOAHTCH npneM 6JIOKOM 16-pa3pHAHOrO CJIOBa H3 BHerrrne
ro ycTpoiicTBa. na IIIHHHhie cpopMHpOBaTeJIH (Ill<I>); noruKy B3aHMOAeii
.CTBHH ynpaBJIHIOI.UHX IlOTeHUHaJIOB Crl H Cill, C IlOMOI.UhIO KOTOpbIX 
ocymecTBJIHeTcH nepe,natJa 6JIOKOM 16-pa3pH,nHoro cnoBa BO Bnerrruee 
ycTpoiicTBo qepe3 6ycpepnhrii perucrp (BP). llu;:i;eKchr "O" H "1" He TOJih· 
Ko cooTBeTCTBYIOT cy6a,npecy B KOMattAax KAMAK npu o6pameuuu K 
6noKy KJI-llK, HO u uecyT MHeMonut1ecKoe 3HatJenue: "O" = OUTPUT u 
"l" .~ INPUT ,nmI 3B1\1, l!TO HecKOJihKO o6nertJaeT nporpaMMHpoBanue 

pa6oThI 6noKa. 
<l>a3UpOBKa IlOHBJieHHH H CHJITIIB ynpaBJIJIIOI.UHX IlOTeHUHaJIOB Cr 

n en npou3ao1111TcH ua Tpurrepax-3amenKax no KOMattAaM KAMAK TaK, 
l!TO flOHBJieHUe IJJIH CHHTUe JII06oro ynpaBJIHIOI.Uero IlOTeHI.UJaJia Ha Btteur-·· 
HHX pa31,eMaX fiJioKa BO apeMH 'neiicTBHH KOMaHA NAF He MemrnT co
CTOHHHH 6noKa KJI-1 lK u UCKJIIOtiaeT c6ou. Ilpu 3TOM B03MO,KeH pe,KHM, · 
Karna CtJHThIBUHHe UJIH 3UmICb B 3TOT 6JIOK AaHHhIX MO)KeT npoH3BOAHTh~ 
CH ~yTeM nenpephmHoro n•uepupoaarnrn TOJih.KO OAHOH COOTBeTCTByrome11 . 
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KOMalJAbl, KAMAK. Ecnn orKJIHK Q = 1, TO KOMaIIAll NAF BhmonueHa. 
B npOTHBHOM cnyqae KOMaIJAY cne.nyer noBTOpHTh. 

IloHBJieHHe moKoro ypouIDI ynpaunm01uero noreuunana cro (CTO= 1) 
ua BXOJUIOM pa.31,eMe OT BHemuero ycrpoiicnm tJepe3 Marncrpanh KAMAK 
BhlcraB.IDieT cq>a30p0BaJnlhIH c KOMarIAoii NAF 3aopoc L , ecnu rpnri:ep 
MaCKH TpMO yCTimounen B "O". Iloci:te :rroro ,nattHhle, npHcyTCTJ3YIOUUte 
ua BXOAe, MOryT 6b1Th C'Ill1'3HLI 11epe3 MaI'HCTpaJih KAMAK no KOMUHAaM 
NA(O)F(O,2), KOTopLie, B cuoro ot1epe,nh, no crpo6y S2 yCTaHa.BJIHBaIOT 
u "l" rpnrrep CHaTHH 3anpoca L H BL1craunemm noremu1ana CIJO (TpLO) . 

' Buemuee ycrpoiiCTBo B onier Ha nmmneune HH3Koro ypoBIDI n0Temu1ana 
CIJO (CIJO = 1) CHHMaeT norenunan cro, IJT0 npHBOAHT K c6pachIBaHHIO 
H noreHUHaJII,HOMY y,nep)KHBaHHIO B eyne rpurrepa TpLO u, coornercruen
Ho, CIDITHIO nOTeHUHana CilQ. 

BTopoii HCTOl!HHK 3anpoca TpLJ BMecre CO CB0HM TpttrrepoM MaCKH 
TpMl o6CJJy)KHBaer BhIXO.nHoii pa3'LeM. 3anpoc L Bcenla npucyrcTByer. 
ecJIH Tpnrrep MacKH TpMl yci:auoBJieu u "O" u 0TcyTcreyror ynpaanHro
IUHe noTeHUHaJihI, TO ecTb Crl = 0 H Cill = 0. 3ro 03Hal!aeT, IJT0 BHClll
uee ycrpoiiCTBoroTOBO K npneMy AaIIHhIX. 

Ilo KoMarme 3anttcn NA(l)F(l6} AllUHhie t1epes Marncrpam, KAMAK 
3anttChIBaIOTCJI B 6ycpepHhlii perncTp ·6JioKa KJI-llK H nonanHIOTCJI Ha 
BhlXOJ,UIOM pa31,eMe. .Bo BpeMH ,neiiCTBHH KOMaHAhl 3anucn no-"c:rpo6y 
S2 ycrammmmaerca B "1" rpnrrep cHJinm sanpoca L u BhicraaneHttH 
noTeHunana cr1 (TpLl). Bneumee ycTpoikmo, nonyt1uo norenuuan 
Crl, IlpHHHMaeT AaIIHhle H 3aTeM BhlCTaBJIJleT IlOTeHilHaJI CflJ. IlmrnneHtte 
n0Temu1ana Cill Ha BHenmeM pa:i1,eMe 6noKa npHB0AHT K c6pacLIBa
muo B "0" Tpurrepa TpLl, IJTO Bbl3hIBaeT CWJ~e noreuuuana cr1. BHelll
uee ycrpoiiCTBo MO)KeT 3a,nep,rarnaTL CHHTHe noreHuuana CIII u orneT 
Ha CIUITHe noTeHUHaJia cr1, ecJIH OHO He r0TOBO K npueMy nocneAYIOlllero 
CJI0Ba. 3ro npe.u.ycMoTpeuo, HanpttMep, npn nepe,naqe MaccuaoB ,namn.1x 
a 3anoMHHaromee ycrpoiicrao, noCJie 3anonuenIDI xoroporo noreHunan 
Cill ue CHHMaeTCJJ AO IlOJIHoro Cl!HThIBaHHJi AaHHhlX H3 naMJITH. Ilpu 
3TOM oTCJTCTByer 3aopoc L oT BhIXOAHoro pa31,eMa 6noKa KJI-llK B 

KOHTpoJIJiepe KAMAK H3-3a HerOTOBHOCTH nptteMHHKa mupopMaQHH 
H He ocymeCTBJIHeTCH npe)KJleBpeMeHHhlH 3anpoc Ha npep1,rnaHtte 3BM. 

CKopoCTb nepe,natJH H npneMa HHq>OpMaQHH He JIHMttmpyeTCH, IJTO 
xapaKTepuo AJIJI ycrpoiicm c acnHXpOHHoii CBH3LIO. B 6JioKe KJI-llK 
npeAyCMorpena B03MO'lKHOCTh ·pa60Thl c· nepe,naTl!HKOM ·H nptteMHHKOM 
MaKCHMaJibHoro · 6bicrpoAeiiCTBIDI. BnoK ,noJI,KeH HOpMaJihHO cpyHKUHOHH
poBaTh nptt uenocpe,nCTBeHHOM 3aMhIKaIIHH Me:JKAY co6oii IlOTeHUHaJIOB 
cr1 tt Cill, a TilJOKe npu 3aMblKaHUH qepe3 HHBeprop noTem.uranoB cro 
H cno • .llnH :noro BO BXOJ.UIOM paneMe HMeeTCH BhlXOA HHBepTHpOBaH
Horo IlOTeHUHaJia CilQ. Bee 3TO cymeCTBeHHO o6nertiaeT. aBTOHOMHJIO 
npoBepKy u HaCTpoiiKY :rroro 6noKa. Hannl!He HHeeprnpoBaHHoro noTen
unana cno o6nerqaer ucnoJih30BaHHe 6noKa KJI-llK MH CBH3H C ycrpoii
CTBaMH, HMeIOIUHMH HecTaHJJ,apTHhlll npOTOKOJI o6Metta. 

BpeMeHHbre COOTHOllleHHH noHBJieHIDI H CHIITIIJI ynpaBJIHIOIUHX norett-
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Pn:c.2. BpeMeHH&Ie cooTHowemm ynpasmnoLUHX. noTeH
UHanon er n err 6noKa KJI- llK. 

lUIDJIOB er H en 6JIOKa KJI-llK npH Ctrn:TblBaHHH HHq:>OpMal.\HH KpeiiT
KOHTpOJIJiepoM H3 eHewHero ycTpoifcTBa qepe3 Kll-llK H MarHCTpaJih 
KAMAK, a- TaK:>Ke 3anHcH HH<popMan;HH qepe3 MarucTpaJib KAMAK B 
6yq:>epHbIH perHCTp 6noKa Kll-llK ,zm:11 nocne,n;yromeif nepe,n;aqH BO BHew
Hee ycTpOHCTBO npHBe.n;eHhI Ha pHc.2. 

enHeOK A,[{PEeYEMbIX. KOMAR,[(, 
BbITIOllHHEMbIX BllOKOM Kll-llK 

KoMaH,n;hI, o6cnY:>KifBaro~e exo,n;Hoif pa31,eM "BllEe 16": 

KoMaH,n;a KAMAK 

NA(O)F(O,2) 
NA(O)F(8) 
NA(O)F(lO) 

NA(O)F(24) 
NA(O)F(26) 

Y CJIOBHe ,!J;JIH 
OTKJIHKa, Q = 1 

-ecnH ero = 1 H eno=o, 
- ecnH ero = 1 if eno = o, 

OTKJIHK 

TO Q =1 
TO Q =1 
.Q=l 

Q=l 
Q=l 

Pe3yJibTaT 
BbIIlOJIHe
HHH KO
MaH,!J;bI 
KAMAK 
eno =1 

npHePO=l 
eno =1 
TpMO =1 
TpMO =0 

3anpocL=l,ecnHePO = 1,eTIO = 0.HTpMO•=· 0., 

KoMaH,n;hI, o6cny:>KHBaromHe BhIXO,n;HoH pa31,eM "BblllEe 16": 

KoMaH,n;a KAMAK •·YcnoaHe ,n;n11 
OTKJIHKa , Q = 1 

NA(l)F(16) 
NA(l)F(8) 

4 

- ecnH cr1 = 1 H en1 = o, 
- eCJIH cr1 = 0 H Cill = 0, 

OTKJIHK · Pe3yJihTaT 
BbIIlOJIHe
HHH 
KOMaH,!J;bI 
KAMAK 

TOQ=l 
TO Q = 1 

cr1= 1: 

' 

:i 

1;1 

f 
l 
l 

NA(l)F(24) 
NA(l)F(26) 

Q=·l 
Q =1 

TpMl= 1 
TpMl=·0 

3anpoc L == 1, ecnH er1 = 0, en1 = 0 H TpMl = 0. Bee -a,n;pecyeMhie 
KOMaH,!J;bI KAMAK conpoBo:>K,I:1;aroTc11 cHrHanoM X = 1. Hea,n;pecyeMaH 
KOMaH,n;li: Z 'ycTaHaBJIHBaeT TpHrrepb{ MaCOK B "l ". 

HEKOTOPblE TIPHMEPbl HeTIOllb3OBAHHH BllOKA Kll-llK 

.~) 

l&l i j '' 
V 
I B pa6oTe 1121 noKa3aHO HCilOJib30BaHHe 6noKa Kll-llK ,!J;nH ynpaane

HHH warOBbIMH ,!J;BHraTeJIHMH . III,D;-5, KOTOpbie CJIY:>KaT ,lUIH nepeMeme
HHJI .MHWeH:ii a Macc-c:rieKTpoMeTpHqecKoif ycTaHOBKe nH.D;HA-M. Ilpo
rpaMMHoe ynpaaneHHe Henocpe,n;cTaeHHo o6MoTKaMH waroaoro ,n;BHra
TeJIH .. (IIl,D;) qepe3 ycHJIHTeJIH MO~OCTH, pacnono:>KeHHbie BHe 1<:peiiTa 
KAMAK, no3BOJIHJio OTKa3aTbCH OT pa3pa60TKH cnel.\HaJIH3HpoeaHHoro 
6noKa ynpaaneHHH III,D;, HanpHMep 6noKa, onHCaHHoro B 113~ IlporpaM
MOH onpe,n;eJIHeTCH JIOrHKa no,n;KJiroqeHHH o6MOTOK III,D; H ·3a,n;aeTC.fl epeMH 
HaXo:>K,I:l;eHHH o6MOTOK no,n; TOKOM, 3aJ3HCRmee OT TeXHlflleCKHX' napa-
MeTpOB IIl,D; H Heo6xo.n;HMOro pe:>KHMa HX pa60Tbl~ . . . 

IlpHMep opraHH3aIJ;HH Me:>KKpeifTHoif CBH3H Me:>K,I:l;y · iiayM.a 3BM 
c noMombro 6.IToKoa KJI-llK H · ,n;eifCTaHH cTopoH-yqacTHHKoa o6MeHa 
npe,n;cTaanea Ha pHc.3. MHKpo-~BM MAKAMAI<1141 .a· HH3Koq:>oHoeoif 
na6opaTopHH nHP OHHH, HcnoJih3yeMaH ,n;n11 noHcKa caepxT.srncen1,1x 

:: . 3JieMeHTOB B npHpO,!J;HbIX 06pa3uax, npOH3B0,!J;HT HaKonJieHHe H aHaJIH3 
l ,!J;aHHbIX, noczynaromHx H3 ,n;eTeKTOpa 

HeifTpoHoa qepe3 axo,n;Hoif perHcTp 
Kll-llK. l13-3a OTCYTCTBHH a onepa

! 
J 141KP0-3!!M ~ Nfffl IFl1HKoWJlll)t1. Ml1KP0-38M l' ' MAKAMAK Kh11K C!iRJl1 Kh-11K MERA 60-30 

Km1r2' ._ __ _,__ ...... __ _,l....J 

I I • 

' •' ~ '/ i.i' ( I " 
) 

r 

.! 

''I' 

UHOHHOH CHCTeMe nporpaMM "Pe,n;aK-
TOp" H "AcceM6nep" npouecc no,n;ro
TOBKH 3arpy30qffbIX M(?,!J;yJieH ocy-
mecTBJIHeTC.fl Ha ¥HKpo-3BM 
MERA-60-30 c HCilOJib30BaHHeM 
1<:pocc~acceM6Jiepa. O6MeH ,n;aHHhIMH 
Me:>K,I:l;y. 3BM npoH3BO,!J;HTbCH c no-

Pnc.3. OpraHH3llUH11 MelKKpeHTHoii CB113H 
c noM0II.lhIO 6noKon KJI-llK H i:i;eii;CTBH11 
CT0poH·yqaCTHHK0B o6MeHa. . 
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MOIUhlO Me:lKKpeiirnoii CBH3H qepe3 BXO)nibie H BhIXO)nihle perHCTphl 
6JJOKOB KJI-llK '115

• 161• 
HHorria npu nepe.o.aqax umpopMruum BHemHHM yCTpoiiCTBaM Tpe6ye-r

CH nocne.o.oaaTeJJbHaH nepe.o.aqa O)nIOH H TOH ,Ke HHq>OpMruum HecKOJJb
KHM BHelllHHM noTpe6uTeJJHM, a IJacnl'.oCTH, Kor.o.a Heo6xo,nHM KOHTpOJJb 

.3a nepe,naaaeMbIMH ,ll;aHHbIMH OT 3BM qepe3 MarHCTpaJJb KAMAK H cpop
MHp~mife npoMe:leyTOIJHhie 6noKH ao aHemHee ycTpoiiCTBo. 3neKTpoH
Hhie 6JJOKH C aCHHxpOHHOH IlOTeHUHaJJhHOH CBH3bl0 Il03BOJJHIOT nerKo 
ocymeCTBHTh nocne.noaaTenhHYIO nepe.naqy. Tpe6ye-rc.fl JJHlllL coome-rcr
ayromaH KOMMYTalfun: ynpaamiIOHUIX IlOTeHUHaJJOB, KOTOpaH MO,KeT 6bITL 
C,D,eJJaHa B MOKe-pa3BeTBHTene, CO,D,ep:lKall{eM, HanpHMep, 9eTbipe pa:n.
eMa C pacnapanJieJieHHOH lllHHOH ,ll;aHHbIX, _a JJHHHH ynpaallHIOll(HX IlOTeH
UHaJJOB coe.o.mieHbl, KaK IlOKa3aHO Ha puc.4. npu 3TOM CJJOBO ,naHHbIX, 
IlOCTYilaIOll(ee OT 3BM 1Jepe3 KOHTponJJep H BbIXO,ll;HOM perHCTp, MOJKeT 
nepe.o.aaaTLC.fl, HanpuMep, cHaqana o6paTHO a 3BM qepe3 axoJnioii perHCTp 
AJJH npoaepKH KOHTponnepa KAMAK KaK ToJJLKO 3TO cnoao 6y,ne-r ripu
HHTO 3BM, IlOHBHTCH IlOTeHl(HaJJ Cn, KOTOpbIH, B CBOIO oqepe,nL, .flBJJHeT
CH IlOTeHUHaJJOM rOTOBHOCTH er AJJ.fl cne.nyromero BHelllHero yCTpOHCTBa, 
HanpttMep nepcpopaTopa 1171, npoaepmomero CB.fl3L Mf2!CAY perHCTpoM 
H BHelllHHM ycTpOHCTBOM.· nocne nepcpopal(HH cnoaa IlOHBHBlllHHC.fl OT 
:noro · ycTpoiicTaa noTeHUHaJl . en nocTynae-r Ha axon roToanoCTH TpeTL
ero BHemttero. ycTpoil:cTaa, HanpttMep rpaq>onocrpoHTen.fl. M, naKoueu; 
nocne npmrnnm cnoaa rpacponocTponTeneM noHenHe-rcH noTeHQuan en, 
KOTOpbIH CHHMaeT noTeHl(HaJJ er a BbIXOAHOM perHCTpe 6noKa KJl-llK. 
nocne nocne.noaaTeJihHoro CH.flTH.fl ecex ynpaaJJHIOlQHX noTeH.QHanoa 
npoHCXO,D,HT CMeHa CJIOBa ,D,aHHhIX. npuae,D,eHHhlH npHMep ,D,eMOHCTpHpyeT 
B03MO:lKHOCTb JIOKaJUi3al(HH c6oee nptt nepe,naqax .D.aHHblX OT 3BM K 
BHelllHHM ycTpOHCTBaM. B cnyqae Heo6XO,D,HMOCTH IJHCJIO IlOAKJIIOqaeMbIX 
BHelllHIIX ycTpoiiCTB K 6noKy-pa3BeTBHTeirro MO:lKeT 6bITh yMeHLilieHO ape-
3YJibTaTe 3aKopaqHBaHIUI JIUHHH yniJaBJIHIOil(HX IlOTeHUHaJJOB er H Cn 

KPEHT 
KAMAK 
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Kll-111( IOfl"POAIIEP 

K J!I_M 

~---------------------, I PAJBETB~TEAb I 

K 3BM K 0~ K lllll4l(Jl()-
TOPY CJl'OITIAIO 

B COOTBeTCTBYJOll(eM pa311" 
eMe. 

EnoK KJI-llK no3eo
nHeT IlO,D,KJIIOqaTL K KpeiiTy 
KAMAK BHemuue yCTpoii
crna, HMeroll(He napan
nenhHhIH HHTepcpeiic THna 
MPnP. B 3ToM -cnyqae o 
roTOBHOCTH BHemttero YCT-

Puc.4. IlpHMep opraHH33llHH 
nocnenosaTenLHOH nepenaqH 
naHHLIX HecKOilLKHM BHeUIHHM 
IlOTpefiHTen.HM. 
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PAJbEMI.A'-tlO "MEC ~tJbEM~-~~ic,s" 
I 

Puc.5. CxeMa pacnattKH Ka6enn CBH· 

3H UPP· 100 c 6no1<0M KJI· llK. 

poHCTBa K oqepe,D,HOMY npueMy 
CBH,D,eTeJihCTByeT HMlIIJHe BhlCO
Koro ypOBHH IlOTeHQHaJJa Cn. 

HanpuMep, npu IlO,D,KJIIOIJeHHlI 
nocne.o.osaTenhHo-neqaTaromero 
ycTpoil:cTBa D-100 1181 K Kpeil:
TY KAMAK c noMOll(hIO 6noKa 
KJI-llK npon3ao.tiuTcH no.o.aqa 
IlOTeHUHana Cr Ha BhlXO,D, D-100, 
cTpo6upyromnii m1cpopMauuro 
(SC), a en Ha BhIXO.D. IlO,D,TBep:lK
,D,eHHH npneMa m1cpopMauun (AC) 
H .o.aHHhIX no muHaM DO -:- D7. 
nporpaMMoii o6ecnequaaroTcH 
ace ycnoenH pa6oThI D-100. 

0.D.HIIM H3 B03MO:lKHhIX npH
MeHeHIIH 6noKa KJI-llK HBnHeT
cn no.o.Kmoqettue K 3BM qepe3 
KpeiiT KAMAK attemHnx ycT
po11cTe c uecTatt.D.apTHhIM npo
ToKonaM o6MeHa. npuMepoM 

nanneTcn 6noK UPP-l00119<cnyJKamuii .o.nR nporpaMMHpoaamm pa3-
JIHIJHhIX penporpaMMHpyeMhIX IlOCTOHHHhIX 3anoMUHaromHx ycTpOHCTB 
(Pnff~Y) .Ha pHc.5 npHBe.o.etta cxeMa pacna11:Kn Ka6enn CBfl3H 6noKoB 
UPP-100 II KJl-llK. Pa3pH,D,hI 1-8 a Bhixo.u.uoM pemcTpe "BhlJIEC 16" 
6noKa KJI-llK cnyJKaT .o.nR nepe.o.aqH .o.rurnhIX a UPP-100. Pa3pH.D. 14 ycTa
HaBJIHBaeT UPP~100 B HalJaJJbHOe COCTOHHHe. YcTaHOBKa HlI3KOro· ypoBIIH 
a pa3pH,D,ax PPWCO, PPWCl II P_PWC2 coo6maeT nporpaMMaTOpy, IJTO 
no lllmie ,D,!lHHbIX 6y.o.yT nepe.u.aaaThCH COOTBeTCTBeHHO nporpaMMHpye
Mble .D.aHHhie, CTapmHe Pa3PH.D.hI a.o.peca nporpaMMHpyeMoii HIJeiiKH B 
Pnn3Y II pe:lKHM nporpaMMttpoaaHHH mm Mna.o.mHe 8 .pa3p.H.noB a.o.peca 
HqeiiKH a PTTn3Y. Pa3pH,D,hI PPRCO u PPRCl o6ycnoenneruoT coorneTCT
BeHHo IJTeHHe cTaTycttoro perttcTpa nporpaMMaTopa HJIH IJTeHHe co.o.ep:lKH
Moro HIJettKlI Pnn3Y no pauee ycTaHOBJieHHOMY a.o.pecy. · nattHhie lI3 
nporpaMMaTopa nocTynaroT eo exo.o.uoii perucTp "BJIEC· 16" 6noKa 
KJI-11 K. Pa3pH.U.hl 1-8 CJIYJKaT MR CIJlIThIBaHH.fl ,D,aHHblX lI perHCTpa COCTO
HHHH nporpaMMaTopa. Pa3pn.o. PP ACK cnyJKHT no.o.Taep,K,D,eHHeM, qTo 
nporpaMMaTOp npHHHJI curuanb1 PPRCO i-i PPRCl. nporpaMMa o6cny
JKttaauHH nporpaMMaTopa q>OpMHpyeT ifeo6XO,D,HMYIO IlOCJie,D,OBaTeJibHOCTb 

KOMau.o. ynpaaneHnH H o6ecnequaaeT nporpaMMHpqaaHue ua UPP-100 
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nepenporpaMMHpyeMbIX Il3Y. Ilo.n;po6aoe OilHCaHHe npoTOKOna pa60Tbl. 
UPP-100 npHBe.n;eao a /19/. 

:3TOT npHMep noKa3bIBaeT' lITO pa3nH1IHbie ,aapHaHTbl o6Cn)T)KHBaHIDI 
o6opy.n;oBaHIDI lJaCTO CBO,D;HTCH, Bo-nepBbIX, K lJTeHHIO "coCTOHHIDI He
CKOnbKHX TOlieK" ycTpOHCTBa, B0-BTOpbIX, K ycTaHOBneHHIO HeKOTOporo 
aa6opa "ynpaamIJOIIUiX noTem:.uianoa" H, B-TpeTbHX, K 3a,n;amno aeo6xo
AHMbIX BpeMeHHblX COOTHOilleHHH Me)K,l];y CHrmuiaMH. Bee 3TO 06ecne1IHBa
eTCH coomeTCTByro~eH nporpaMMOH pa6oTbl c BXO,n;HbIM-BblXO,D;HbIM pe
rHCTpOM Kll-llK. 

mrrEPATYPA 

1. Bal F. et al. CERN-NP, CAMAC Note 41·00, Geneva, 1972. 
2. Horvath P. et al. B KH,: X Me)l()J;yuapOAHbIH CHMno3nyM no .llAepuoii: 3JieKTp0HHKe. 

OHRH, ,IU3·11182, .Ily6ua, 1978, c.366. 
3. ~xa3e Cl>. H ,np. B KH,: IX MelK,nyuapo,nu1,1ii: CHMD03HYM no .11,nepuoii: 3JieKTpo

HHKe. OHRH, A13·11182, Ay6ua, 1978, c.379. 
4. Zaharov V. B KH.: IX Me)l()J;yuapo,nu1,1ii: cHMno3nyM no .11,nepuoii: :meKTpOHHKe. 

OHRH, A13·11182,, Ay6ua, 1978, c.362. 
6. CHHaee A.H. H ,np. B KH.: X International Symposium on Nuclear Electronics. 

ZfK-433, Dresden, GDR, 1981, v.2, D.26, p.273. 
6. EC 364 Technical Specification, DLCED, Daresbury, 1976. 
7. Bxo.nuoii: pel"HCTP THDa: 360. HHCTPYKUH.ll no 3KCDJiyaTaUHH 179-10 (j>HpMbi 

IlOJlOH, IlHP. . 
8. Nuclear Enterpises, CAMAC Catalogue, Bulletin No 108, Beenham. 
9. Reading, England, 1977. 

10. Borer Electronic AG, CAMAC Catalogue, 61275/B, Solothurn, Switzerland, 1978. 
11. qeJIHoKoe Jl.n. B KH.: X International Symposium on Nuclear Electronics. 

ZfK-433, GDR, 1981, vol.2, D25, p.288. 
12. Bor.nauoe A,A. H ,np. OHRH, 13-83-841,Ay6ua, 1983. · 
13. BacHJI&,n3e c.r., illKypHHOB A.n. f1T3, 1986, l'f!l, c.63. 
14. M,ACAMAC Controller. Type 1621, MACAMAC Memory Extension. Tape 1622. 

Hardware Deacription, Borer, Switzerland, · \_, 
16. 3eii:Hanoe m;c, H ,np. OHRH, P13-84-464, Ay6ua, 1984. 
16. 3eii:Hanoe m.c. H .np. B KH.: AeToMaTH3&UHII HCCJie,noBaHHH e .11.nepHOH (j>H3HKe 

H CMe)l(ffblX o6naCTIIX /MaTepHaJibl III BcecOJ03HOl"O ceMHHapa/. "MeUHHepe6a", 
T6HJIHCH, 1984,· c.81. 

17. CMHpHOB B.H. OHRH, P13·86-267, Ay6ua, 1986. 
18. Mo31lif11Ho-neqaTaJOUlee yCTpoii:cmo D-100 /EC-7189, CM-6326/, 3aeo.na ''Mepa-

Bnoue", nHP, HHCTpYKUH.llno 3KCDJiyaT&UHH 66 IE 0001-012. . 
19. Universal PROM Programmer Ref~rence 'Manuel, Intel Document, Number 98-133. 

8 

PyKonHCI, IlOCTynHna B H3,D;aTen&CJ9iH OT,D;en 
22 anpenn: 1986 ro.n;a. 

,.,1 

1 

j ,, 
:1 

1 


