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Ilpa paspaõorxe axcnepasrearam.nsrx 3neKTpOHHhIX YCTaHOBOK na OC

HOBe' armaparypsr B CTaHAapTe KAMAK õorrsuroe BHHMaHHe 

YAeJllIeTCR cpeACTBaM CBH3H Me)K.I:(Y 'KpeHTOM KAMAK H BHeUlHHMH 

YCTpOHCTBaMH, a TaK:>Ke Me)K.I:(Y KpeHTaMH KAMAK. lf3BeCTHhI sxonnsre 
H BhIXOAHhIe peracrpsi pa3J1H1IHhIX THnOB '/1--10< OAHaKO AJUl opraaa
3aUHH CBH3H Me)K.I:(Y KpeHTOM KAMAK H BHeIIIHHM YCTPOHCTBOM B JIa60

paropaa H)J.epHhIX peaxnaã OMHM B 1983 r. 6hm paspaõoraa 6JIOK 

KJI-11K, JlOrHKa, 06ivIeHa ~H(I>POBOH HH<popMauHeH xoroporo HBnHeTCH 

aCHHxpoHHOH, nOTeH~HanbHOHH OAHOCTopOHHeH /11/. Ilporoxon 06MeHa 

UH<PPOBhiMH ,D;aHHhIMH OrpaHH1IeH ABYivm ynpaanmontasra noreanaanaraa: 

"MH:<POpMal(HOHHOe CJlOBO r()TOBO" (Cl") H "l1H<pbpMauHoHHoe cnOBO npa

HRTO" (Cfl) , TO ecrs IIBJlHeTCH BapHaHTOM rax aaasrsaesroro pe)KHMa 

HAND-SHAKE. MH:HUHaTopoM 06MeHa acerna HBnHeTCH nepenaroutaã HH

<pé:>PMaum<> 6J10K (MASTER). OH BbICTaBnHeT nOTeH~HaJI cr TOJlbKO 

nocne Toro, KaK AaHHhIe rOTOBhI K nepenase. Ilorpeõarem, HH<popMal(HH 

(SLAVE) RBJlHeTCH naCCHBHhIM YCTPOHCTBOM. B orner na noaaneaae 

noreanaana cr OH npHHHMaeT AaHHhIe H BhICTaBnHeT nOTeHIlHaJI cn.. 
Ilepenarnax, nonysaa B OTBeT nOTeHUHan cn, CHHMaeT nOTeHl(Han cr H 

MO)KeT CMeHHTb AaHHhIe. BhICTaBHTb cneAYIO~HH nOTeH~HaJI cr OH MomeT 

TonbKO nocJle CWlTIDI npHeMHHKOM npeAhIAy~eronOTeHI"uiana cn. 
MTaK, OTCYTCTBHe nOTeHUHana cn OT nOTp~6HTenH HJIH CHHTHe ero 

nocne npHeMa OlJepeAHOro cnOBa KOCBeHHO .03HalJaeT rOTOBHOCTb nOTpe

6HTeJUI K CJleAYlOmeMY npHeMY, KaK 3TO npHHHTO npH 06MeHe HH<popMa

lUfeH Me~y npo~eccopOM SBM H BHeUlHHMH YCTpoHCTBaMH. CneAyeT 

OTMeTHTb, lffO nOTpe6HTeJIH HH<P0PManHH, nonYlJWOllUie UU<PpOBhIe .n;aH

HhIe nocpeACTBOM aCHHxpOIJHOH nOTeHl-UfanbHOH CBII3H OT nepeAaTlJHKOB 

3THX AaHHhIX, He Tpe6YIOT 06H3aTeÍlbHoro, HanHtlIDI npHeMHhIX 6yq>epHhIX 

perHCTpOB, TaK KaK l(H<PPOBhIe AaHHpIe' AOn)KHbI nOTeHlUfanbHO nO,lJJJ.ep

)KHBanCH AO HX HCnOJIb30BaHHR npHeMHHKOM, TO ecTb AO nOHBneHIDI 

CHrHana nOATBep)K,D;eHHR npHeMa HH<POpMauHH crt. 
B 6nOKe KJI-11 K OTCYTCTBYeT TaHMep O~aHIDl curHana nO,IUBepJK,lJ,e

HHJi npHeM8 Hk<i>ÓPMà.UUH. 31'0 BMecTe c HwmlJHeM HHnHK8.IU'lH COCTOHHHH 

ynpaanHlOI.UHx nOTeHIJ,Ha..'!OB Ha n'epeAHeH naHeJlH n03BonReT nerKO nOKa

JIH~OBaTb B03MO>KHhIe C60H annapaTyphI. 

C%»yaKUHOH8JlbH8.R cxeMa 6J10Ka KJI-I1K npHBeAeHa Ha pHC.l. BJIOK 

KJl-IIK JIJ3JmeTCH napanne1IbHbIM lP-pa3pH,llHbIM BXO,IUlhIM-BhIXO,IUlhIM 

peruCTPOM. <1>yHKnHOHanbHO H KOHCTPYKTHB~O OH pas~eJIeH Ha ~Be qaCTH: 

1) BXOAHOH "perHcTp" (BxonHoH pa3õeM "BJIEC 16" THna MPH 32-1), 
KOTOpbIH npHHHMaeT OT BHeUlHero HCTOtnfHKa HH<POpMauHH nOTeHUHanb

• hVlhi1{'lH1WÜ KUCMyY , 

U~HW BC!: jel\t)BiiUII i 
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Pnc.L I1>YHKL\HOHanhHaJI CXeMa 

6noKa KJ1-11 K. 

noe Lô-paapanaoe CJIOBO H 

BhICTaBJIHeT sanpoc L na ne
penaxy aroro CJIOBa B xpeár
I<OHTpOJIJIep KAMAK qepe3 
MarHCTpaJIh KAMAK; 

2) BhIXO,nHOU peractp, ](0
TOphIU npHlUiMaeT qepe3 Ma
rHCTpaJIb KAMAK 16-pa3pR,n
noe CJIOBO H BhICTaBJIReT ero 
na BhIXO,nHOM paaser-re 
"BbIJIEC 16" (rnna MPH 
32-1) ,nJIR: aaeunrero rtorpe
6HTeJIR HHcPOpMa:I.J;HOHHhIX 

CJIOB. 
TIpHeM H nepenasa 16-pa3

pR,nHbIX CJIOB cortporroxcjtaer
CR ,nBYMR nepeztaaaerasnvnr 
no CBOHM JIHHHRM ynpasna
IOmHMH nOTeHI.J;HaJIaMH, ,neu-
CTBYlOmHM 3HaqeHHeM KOTO
pt.rx RBJIFIeTCR HH3Kl1U ypo

neas TTJI. 

BJlOI< KJI-I1K. conepxorr neurarpparop KOMan,n KAMAK; JIOrHKY 
KAMAK, nrcrnouaromyro HCTOqHHKH aarrpoca L M rparrepa MaCOK; JIOrl1KY 
B3aHMo,neucTBHH yrrpaanaroumx rrOTeHI.J;MaJIOB Cf'O H CTIO, c nOMOI.IJ;hlO 
KOTOphIX DPOH3BO,nI1TCR rtpnevr 6JlOI<OM 16-pa3pR,nHoro CJIOBa H3 naeiuue
-ro YCTpOUCTBa aa UIHHHbIe cPOpMHpOBaTeJIH (llI<D); JlOrl1KY B3aHMo,neu
.CTmm ynpaarrruourax nOTeHUMaJIOB CrI 11 CTIl, c noraoursro I(OTOPhIX 
ocymeCTBJIRe1:CH nepenaua 6JIOKOM 16-pa3pR,nHoro CJIOBa BO naeuraee 
YCTPOUCTBO qepe3 6YcPePHhIU perncrp (BP). Haneiccsr "0" H "1" He TOJIh
KO cooTBeTcTBYlOT cyõanpecy B icor-raanax KAMAK npn 06pameHHH K 
6JlOKY KJI-IIK, HO 11 HecYT MHeMOHHQeCKOe snaueaae: "0":= OUTPUT H 
"1" _~ INPUT nrra 3BM, ([TO HeCKOJIhKO ofirrer-aaer nporpar-rraapoaanae 

pa60ThI ÚJIOKa. 
<Da311pOBKa rrOHBneHHH 11 CHHTHR ynpaanaroumx rrOTeHUl1aJIOB cr 

H CIl rrpOH3Bonl1TCH na rpurr-epax-aamenxax rro KOMaH,naM KAMAK TaK, 
L[TO nORBJIeHne lIJlH CHHTl1e JI1060ro ynpannarotuero rrOTeHI.J;HaJIa na naeur
HHX paasexrax fJnoKa BO BpeMR ,a:eUCTBHR: KOMaHn NAF ne MeHReT CO
CTOHHHR 6JIüKU KJI-I1K li HCKJIlOqaeT c6011. Opl1 3TOM B03MQ)I<:eH pe:>KI1M, 
xorna csarsmaaae nJII1 aanncs B 3TOT 6JIOK ,naHHhIX MO:>KeT rrp0I13Bo,nI1Tb

"CR nYTeM HenpephIBHoro ["l'UepnpOBaHl1R TOJlhKO O,UHOU COOTBeTCTBYlOme(1 
{ 

2 

KOMaHlJ.bl- KAMAK. ECJIH oTKJJHR Q = 1, TO KOMaH,lJ,a NAF nsmonaena. 
B npomBHOM c.nyqae KOMaHny enenyer nOBTOpHTb. 

Iloaanenae HU3Koro ypoBIDI ynpaBJIHK)IuerO norenmrana ero (Cr();1 ) 
na BXO,IUlOM pa3õeMe OT naennsero ycrpoãcraa tJepe3 ManiCTpanh KAMAK 
BbICTaBHHeT C<pa3HpOBaHHhm c KOMaH}.J,OH NAF sarrpoc L , ecnu .rparr'ep 
MaCRU TpMO ycTaHOBJIeH B "0"~ Tlocne sroro ,UaHHbIe, npMCYTcTaylO!1..U1e 
na nxone ~ Moryr 6blTh CtJllTaHbI nepea MarHCTpanh KAMAK no KOMaH~aM 
NA(O)F(O,2}, xoropsre, B CBOIO osepezrs, no crpoõy 82 YüTaHaBJIHBaIOT 
B "1" TpHrrep CHHTIDI sanpoca L II BhICTaBneHHH nOTeHI(HaJla cno (TpLO) . 

<,	 Bueuraee YCTpOHCTBO B orner na nOHBneHHe HH3Koro ypoana nOTeHIJ,Harm 
cno (CnO = 1) cHHMaeT nOTeHlUfaJI Cf'O, qTO npIlBO,IUlT K côpaci.rnanmo 
M IIOTeHIU-fanhHOMY ynepJKHBaHHIO B HyJIe TpMrrepa TpLO H, COOTBeTCTBeH
HO, CHHTHIO rroreanaana Cll0. 

BTOpOH HCTOlJHUK aanpoca TpLI BMecTe co CBORM rparrepom MaCKU 
TpM1 06CJIYJKUBaeT BbIXO}.J,HOH pa3õeM. 3anpoc L ncerna npacyrcrnyer. 
ecna 'rpnrr'ep MaCKH TpMl YCTaHOBJIeH B "0" M OTCYTCTBYIOT ynpaanaio
I.U,He norenunansr, TO ecrs CrI = o M CTIl = O. 31'0 03HUlIaeT, lITO nnem
nee YCTpOH-CTBO rOTOBO K npHeMY ,IlaHHbIX. 

no KOMaHne 3aIlHCH NA(1)F(16) ,UaHHhle xepea ManlCTpanb KAMAK 
3anHChIBaIDTCH B 6y<pePHhIH perncrp "6JIOKa KJI-I1K H nOHBJIFlIOTCR na 
BhlXOAHOM paasesre. .Bo BpeMH .n.eHCTBIDJ KOMaH.Qhl 3anHCW no/êTp06y 
82 ycranaarraeaerca B "1" TpMI'I'ep cnarua sarrpoca L 11 BhJCTaBJIeHMR 
norenuaana crI (TpLl ). Bnemaee YCTPOHCTBO, nonyuan norenuaan 
Cf'L, npHHHMaeT nanasre 11 3aTeM BbICTaBJlHeT nOTeHUl1aJl Cl'Il . Iloaanenae 
norenuaana CIlI na BHeIlIHeM passewre 6110K<:I "PHB01U-IT 1< côpaci.raa
HHIO B "0" Tpurrepa TpLl, fITO BhI3bJBaeT cml~He 1l0TeHU,Hana Cf'L. Bneur
nee YCTpoiíCTBO MO:>KeT' 3aAep)I<HBaTh CHRTl1e noremnrana CITl B OTDeT 
aa CHHTHe nOTeHWIaJIa Cf'L, ecna ORO ne rOTOBO K IIp.HeMY nocnenyrouiero 
C~OBa. 3To npe.u.YCMOTpeHO, nanpavrep, npa nepenase MaCCHBOB .uaHHbJX 
B aarrowranaroutee ycrpOÜCTBO, nocne 3arrOJlHeHHH KOTOpOI'O nOTeHUHaJI 
CilI ne CHHMaeTCH ]1,0 nOJlHOrO C4HThlBaIUUI .uaHHhIX H3 naMFlTM. Ilpa 
3TOM OTCYTCTBYeT sanpoc L OT BhlXO,IlHOíO paasewta 6JlOKa KJ1-11I( B 
xonrponnepe KAMAK' It3-3a HerOTOBHOCTI1 npHeMHHKa HHcfJ0pMaUMH 
H Me ocyniecranaerca npe}f(,ll;eBpeMeHHhli-í aanpoc na npept.manae 3BM. 

CKOpOCTõ nepenasa H npaesra J1Hq,opMauHU He J1I1MUTHpyeTCí1, 'ITO 
xapaxrepno JU].fI YCTpoiíCTIl c aCHHxpOHHç>H CBR3hlO. B 6nOKe KJI-11K 
npenycraorpena B03MO:JKHOCTh paõorsr c rrepezraraaxore H npMeMHHKOM 
MaKCI1MaJII>HOrO 6blcrpO}.J,eÜCTBIDJ. Bnox nonzcea HOpMaJILHO $YHI<UHOHH
poaars npa HenOCpe):lCTBeHHOM 3aMhlKaHI1H MeJKUY C060H nOTeHI.J;HaJlOB 
CrI 11 Cí'l l , a Ta10Ke npa 3aMbIKaHHU xepea HHBepTop nOTeHUHanOB cro 
U cno. ,uJUI aroro BO BXO;J.HOM paaser-re HMeeTCR: BbIXO,ll HHBeprnpoBaH

11 aoro norenunana cno. Bce 3TO cymecraenno oônernaer aBToHOMHYIO 
rrpoaepxy li HacTpOHKY aroro õnoxa. Hamorae HHBepTHpoBaHHoro nOTeH
UHélJIa cno oõnernaer HCnOJIh30BaHHe õnoxa Kll-Ll K nna CBí13Hc ycrpoã
CTBaMH, HMelOI.lUIMH HeCTaHJJ.ap-rHbIH rrporoxon o6MeHa. 

Bpeseeaasie COOTHomeHWI noaaneaaa li CHR:TWI ynpannmourax nOTeH

3 
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PHc.2. Bpesremrsre COOTHorneHHR ynpaanrnoutax nOTeH

QHanOB cr H cn ônorca KJI-llK. 

J..Ui,aJIOB cr 11 CI1 6nOKa KJI-11K npa cxarsraaaaa IIHcPopl\iaIJ;1I11 KpeHT
KOHTpOnnepOM 113 aaeniaero YCTpOHCTBa qepe3 J(JI-11K ~ MarllCTpanb 
KAMAK, a- TaK)Ke sarraca HHcPopMaIJ;1I11 sepea MarllCTpanb KAMAK B 
6y<pePHhIH peracrp 6nOKa KJI-11K nna nocrrezryromeã ~epeAaqll BO aaem
nee YCTPOHCTBO npaneneasr na pac.ã. 

CI1MCOK A.D:PECY.EMblX KOMAH,n, 
BblI10JIHHEMblX BJIOKOM KJI-11K 

KOMaHAhl, oõcnyzcaaaromae BXOAHOH paasevr "BJIEC 16": 

KOMaHAa KAMAK Ycnoane nna	 OTKnllK Pe3ynhTaT 
OTKnIlKa, Q = 1	 asrnorme

HHH KO
Ma.H,D;hl 
KAMAK 

NA(O)F(O,2) - ecna cro = 111 CI10 =. 0, TO Q = 1 CI10 = 1 
NA(O)F(8) - ecrra cro ==·111 CI10 = 0, TO Q = 1 
NA(O)F(10) Q=l npa CrO==1 

CI10 =1 
NA(O)F(24) Q==l TpMO = 1 
NA(O)F(26) Q=l TpMO == ° 
3arrpoc L = 1, ecna cro == 1, CI10 = 0.11 TpMO .. =, O. ' 

KOMaH,ZJ;hI, oõcnyacasaronrae BhlXOAHOH paat.esr "BblJIEC 16": 

KOMaHAa KAMAK ; Ycrroaae AnH	 . OTKnllK Pesynsrar 
OTKm1Ka, Q =: 1	 asmorrae

HHH 
KOMaH,n;hl 
KAMAK 

NA(1)F(16) - ecrra Cf' I = 1 H CrI1 = O, TO Q = 1 Cr1= 1: 
NA(1)F(8) - ecna CrI == O li CrII = 0, TO Q = 1 

NÁ'(1)F(24)	 Q =·1 TpMl == 1 
NA(1)F(26)	 Q =·1 TpM1='0 

3arrpoc L = 1, ecrra Cl"L = 0, CI11 == ° 11 TpM1 = O. Bce 'aApeey'eMhle 
KOMaHAhl KAMAK corrpOBO:>K,I:(afÓTCH caraanoxr X = 1. Heanpecyesraa 
KOMaHAa: Z ycranaanaaaer rparr-epsr MaCOK B "1". 

~ 
'HEKOTOPblE I1PMMEPbÍ MCI10JIb30BAHMH BJIOKA KJI-11Kj.~\

{~ 
I 

i B paõore /121 rrOKa3~0 acnonssoaaaae 6nOKa KJI-11K MH yrrpasrre
HHH maronsnaa naararenasra .lllJl-5, xoropsre cnY)K8.T Ma nepexrenie
HID:! MIIllleHH B Macc-crreKTpOMeTpllqeCKOH YCTaHOBKe JIMJlMA-M. I1po
rpasoaaoe yrrpaaneaae aenocpencraeaao 06MOTKaMII maronoro zmara
rena (Ill.Il) qepe3 ycamrrerra MOrn;HOCTII, pacnorroacenasre BHe xpeára 
KAMAK, rr03BonIDIO OTKa3aTbCH OT pa3pa60TKII cnenaanaaapoaaanoro 
6nOKa ynpaaneaaa IlIU, aanparaep 6nOKa, onacanaoro B 113!. I1pOI'paM
MOH onpenenaerca rrormca rrOAKJIlOqeHHH 06MOTOK IlIJl 1I'3aAaeTCH BpeMH 
HaXO)KAeHHH 06MOTOK non TOKOM, 3aBIICHrn;ee OT TeXHllqeCKIIX' napa
MeTpoB IIIJl 11 He06xOAIIMoro pe)KIIMa lIX pa60Thl~' 

Tlpaxrep OpraHlI3aIJ;fIfI Me)KKpeHTHOH CBH311 'Me)KAy itBYMH SBM 
c novroutsro 6n:OKOB KJI-11K 11 AeHcTBIIH CTopoH-yqaCTHIIKoB b6MeHa 
rrpencraarren aa pIlC.S. MIIKpO-SBM MAKAMAK / 14 1 ,B HII3KOcPOHOBOH 
na60paTopIIII JIHP OHHM, acnonsayexraa AnH noactca csepxrrcsensrx 
3neMeHTOB B npaponnsrx 06pa3IJ;ax, npoaasonar aaxormeaae 11 aaanas 

AaHHhIX, nocrynaroutax 113 AeTeKTOpa 
HeHTpOHOB qepe3 BXOAHOH peracrp 
KJI-11K. M3-3a OTCYTCTBIIH B orrepa
IJ;1I0HHOli CIICTeMe nporpaMM "PeAaK
TOP" 11 "Accesrõrrep" rrpOIJ;eCC nonro
TOBKII 3arpY30llHÚX MqAyneli ocy
meCTBJlHeTCH na l\1I1Kpo-3 BM 
MERA.-60-S0 c acrronsaoaaaaevr 

KFefr 2~ I ~I II I .. ··..·~-'. Kpocc-acceM6nepa. 06MeH AaHHblMII 
\, MEA'460-m Me)KAY SBM rrpOll3BOAIITbCH c no
~~ MiVfl fP,1H~ MHKPO-38M 
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PHc.3. OpraHH3aQHR MeiKKpeHTHOH CBR3Hl-I, c nOMO~blO 6nOKOB KJI-llK H .n;e{icTBHH 

CTopoH-yqacTHHKOB o6MeHà. 
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MOI.I.J;blO Me:>KKpeHTHOH CBR3H Qepe3 BXOJUlhIe M BbIXOJJ.HhIe peracrpsr 
6JIOKOB KJl-11K :/15.16/. 

Hnorna npn nepenavax HH4>opMaUHH BHeIIIHHM YCTPOHCTBaM rpeêyer
CH rrOCne,IJ;OBa1'eJIbHaJI nepenasa O,lJ.HOH H TOR :>Ke HH.pOpMaUMH necxons
KHM BHeIllHHM norpeõarenar-t, B qaCTHOCTH, xorna He06xo,lJ.HM KOHTpOnL 

.aa riepe,rúmaeMbIMH ,lJ.aHHbIMI1 01' 3l;3M xepes MaI'HCTpaJIb KAMAK 11 «IJop

MHp;UOI.I.J;I1:e npoxrezcyromn.re 6JIOKH BO aaeumee YCTPORCTBO. 3JIeKTpOH

m-re 6JIOKH C aCHHXpOHHOH rrOTeHI.J;HaJIbHOH CBH3blO rr03BOJUUOT JIerKO 

OCYI.I.J;eCTBHTb nOCJle,lJ;OBaTenbHYIO nepenasy. Tpeõyerca JIHWb COOTBeTCT

BYlOI.I.J;aH KOMMY1'aI.fmI ynpaanmonrax rroTêHIUIaJIOB, KOTOpaH MO:>KeT 6blTb 

C,lJ.eJIaHa B 6JIOKe-pa3BeTBI1TeJIe, CO,lJ;~p:>KaI.I.J;eM, nanpasrep, ~eThlpe paas
er-ra C pacnapanneneaaoã llIHHOH ,IJ;aHHhIX, a JUlHHM ynpaBJlHIOIIJ;HX nOTeH

UHaJlOB COe,lJ;HHeHbl, KaK rrOKa3aHO na pI1C.4. Flpa 3TOM CJIOBO .u.àHHbIX, 

nocrynarontee 01' 3BM xepea KOHTpOJIJIep H BhIXO.uHOií' perncrp, MO:>KeT 

nepenaaarsca, nanpar-rep, CHa4aJIa 06paTHO B 3BM 4epe3 BXO,ZUlOH perncrp 
,IJ;JIH rtponeprcn KOH1'pOJlJIepa KAMAK~ KaK rom.xo 31'0 CJIOBO 6Y,IJ;eT npa
mITO 3BM, rrORBHTCH rrOTeHQHaJI CIl, KOTOphli1, B CBOlO osepens, RBMeT

CR nOTeHUHaJIOM rOTOBHOCTI1 Cf' ,lJ;JIR cnenyroutero aaemnero YCTpORCTBa, 

nanpar-rep neprpoparopa /17!, rrpOB~pHJOI.I.J;ero CBR3h M~Y peracrposr 
H BHeIllHHM YCTPOHCTBOM. nOCJIe rreprpopauaa CJIOBa nORBHBlllHHCH 01' 

31'01'0 yC'rpOHC1'Ba rr01'eHUHaJl CIl nocrynaer na BXO)J. rOTOBHOCTH 'rpers
ero nueumero YCTpOHCTBa, nanpnr-rep rparponocrpotrrerra. 11, narconeu, 
nOCJIe npHHHTHH CJIOBa rpaeporrOCTpOHTeJIeMrrOHBJIReTCfI rrOTeHIJ.I1.aJl cn, 
KOTOpbIH CHHMaeT n01'eHQHaJI cr B BhIXOJJ.HOM perncrpe 6JlOKa Kn-l1K. 

Tlocne rrOCJTe,IJ;OBaTeJlbHOrO CHfITHH ncex ynpaBJlHIOI.I.J;HX nOTeHUHanOB 

npoacxoznrr CMeHa CJIOBa ]J;aHHbIX. TIpHBe,lJ.eHHbIH npasrep )J.eMOHcTpMpyeT 

B03MO)KHOCTb JIOKaJ1H3an;HH c60eB npn nepenasax .uaHHbIX 01' 3BM K 

BHelllHMM YCTpoHCTBaM. B CJIY4ae He06xo.uI1MOCTH tmCJlo rrO}J,I(JIlOtIaeMhIX 

BHelllHHX YCTpoiíCTB K 6JIOKy-pa3BeTBHTeino MO:>KeT 6blTb YMeHbLÍleHo B pe
3YJIbTaTe 3aKOpaLJHBaHHH JI.HHHH ynpaarnuontax rrOTeHUHaJIOB cr H cn 

B COOTBeTCTBYI0I.I.J;eM paas
ewie. 

K!H1K ~POA~p BJlOK KJI-I1K n03BO

KPE~l1: JIHeT rro)J.KJI104aTb xrcpeâry 
KAMAK 

KAMAK naeumae YCTPOH

crua, 11MelOIl(He. napan
nensnsrã mrrepdieác nma 
I1PIlP. B 3TOM cnyxae o 

rOTOBHOCTM nneunrero YCT

PHC.4. fIpHMep opranaaauau 
nocneAoBaTenbHoH nepeAaQH 
naHHLIX HecKOJ1bKHM BHelllHHM 

nOTpe6HTeJUIM. 
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K 3BM K nE~ K rPl4lOO0
TQPY CflJOKTEt\I() 
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PHc.5. Cxevra pacrraüicn icaôena CBfI' 
PA3bEMlW-tJO 

3M UPp·IOO c 6JIOKOM KJ1·11K. 
1 I 

, lU 
2 ~K L--.....-9---O~ 

3 PPR::1 li 
4 ~ I--.-I--~~ I 5 Pffi7 

I 6 PPD6
 
"
 "7 PP05 ·1---.......--1
 

pOMCTBa K 04epe.uHOMY npaer-ry
6 Ff'D4 

CBH,IJ;eTeJTbCTByeT HaJI114He BbICO9 FP03 

't
10 FflD2 1(01'0 ypOBHH nOTeHU;HaJIa CIl. 
111 Ff'01 Hanpar-iep, npa rrO,lJ.I(JI104eHlIH12TPPOO

j, nocnenoaarem.ao-nesararourero13 

14 INIT YCTpOH:CTBa D-100 /18/ 1( rcpeá
(' 15 PPoYD7! TY KAMAK c nor-roursto 6JIOKa 

15 PPWD6 

17 FPMJ5 KJI·11K npOH3BOÁHTCH nonaxa
·1 16 PPND4 noreauaana cr na BbIXO,IJ; D-1DO, 

19 PPoYD3 
\1 

CTpo·6HPYIOI.I.J;HH HH<P0pMaL~HIO 
20 FflY>{)2
 

'21 PPND1
 (SC), a cn na BbIXOJJ; nonraepsc
22 PFWOO ,lJ.eHHfI npaer-ta HH<popMaU;11H (AC) 
23 PPVlC2 H ,IJ;aIjHbIX no uumar-r DO ';"D7 . 
24 PP\\{;1 

TIporpar-rr-roã 06eCrre4H:BaIOTCH25 FP,\{;O 

ace ycnoaaa pa60TbI 0-100. 

I O,IJ;HHM 113 B03MO'iI<HbIX npa

I! MeHem1l1 6JIOKa KJI-11K HBnHeT

CH nozncmoucnae K 3BM Qepe3 

repetir KAMAK BHeIllH11X YCT

pOHCTB C HeCTaH,IJ;apTHbIM npo
TOKonaM 06MeHa. IlpHMepoM 

HBJIHeTCH 6JIOK Upp-100/19/,CJIY'iI<aI.I.J;lIH ,IJ;JIH nporpaMIVIHpOBaHHH pas
JIHlIHblX penporpaMMHpyeMbIx nOCTOHHHbIX 3arrOM11HalOI.I.J;I1X YCTpOi:f:CTB 

(pn03Y) .Ha pac.õ npaaenena cxer-ra pacrraârca Ka6eJIH CBfI3H 6JTOKOB 

UPP-1ÓO 11 KJl-11K. Pa3pH,IJ;bl 1-8 B BhIXO,IJ;HOM peracrpe "BbIJlEC 16" 

6JIOI(a KJI-11 K CJIY:>KaT ,IJ;JIH nepezia-ns .uaHHbIX B UPP-100. Pa3pH,lJ. 14 YCTa

HaBJI11BaeT UPP-100 B uasansnoe COCTOHI-IHe. YCTaHoBKa HH3Koro' ypOBHH 

B paspanax PPWCO, PPWC1 H PPWC2 cooõuiaer rrpor-par-txraropy, 41'0 
~ rro urane ,IJ;aHHbIX 6Y,IJ;YT rrepenasarsca COOTBeTCTBeHHO nporpaxoaapye
i MbIe nannsre, crapume paspansr anpeca .npor-pararaapyeraoà f:l4eHKH B 
\ 

pnIl3Y H pe:>KHM rrpor-par-n-mpoaanan HJI11 MJIa,lJ.UHIe 8 pa3pH,IJ;OB anpeca 
R4eHK11 B PIlIl3Y. Pa3pH,IJ;bI PPRCO II PPRC1 06YCJIOBJIlIBaWT CooTBeTCT

BeHHO 4TeHHe CTaTYCHoro perncrpa rrpor-pasoaaropa HJIH 4TeHHe CO,IJ;ep)KH:.]1, 
Moro H4eHKlI PTIIl3Y no paaee YCTaHOaneHHOMY a,lJ.pecy.· .IlaHHbIe 113 

,01 " rtpor'parvrxta'ropa nocrynaror BO BXO)J.HoH perucrp "BJIEC 16" 6JIOKa 

KJI-11K. Pa3pfI,IJ;hI 1-8 CJIY'iI(aT )J.JIA: C4lI1'hIBaHHJt ,IJ;aHHblX 11 perucrpa COCTO

HHHH nporpavnaaropa. Pa3pA:,lJ. PPACK CJIYlImT rrO,IJ;TBep)l(,IJ;eHHeM, 41'0R nporpar-rwrarop rrpHHHJI C11rHaJlhI PPRCO H PPRCl. Ilporpararaa 06cJIY

~ :>KHBaHHH nporpar-n-raropa t:P0pMHpyeT ileo6xo,IJ;HMYlO rrOCJIe.uOBaTeJIbHOCTb 

KoMaH,IJ; ynpaBJIeHHH H oõecnesaaaer nporpar-traapoeaaae aa UPP-100I' 
7 

\ . 



nepenporpaMMHpyeMLlx ll3Y. llo,n;po6HOe OnHCaHHe npoTOKOJIa pa60TLI 
UPP-I00 npHBe,n;eHO B 119/. 

STOT npHMep nOKa3LIBaeT, 'ITO pa3JIH'lHLle BapHaHTLI 06cJIY'fGIBaHWl 
o60py,n;OBaHWl 'UlCTO CBOAHTCfl, Bo-nepBLlx. K qTeHHIO "COCTOflHHfl He
CKOJIbKHX TOqeK" yCTpOHCTBa, BO·BTOPLtX, K YCTaHOBJIeHHIO HeKOTOporo 
Ha60pa "ynpaamuoIUHX nOTeHuHaJIOB" H. B-TPeTbHX. K 3a,n;aHHIO Heo6xo. .. 
AHMLIX BpeMeHHLIX COOTHOWeHHH: Mex<,tJ;y CHI"HaJIaMH. Bce 3TO o6ecIIe~Ba
eTCfl COOTBeTCTBytOmeH IIporpaMMOH pa60ThI C BXOAHLIM-BLIXO,n;HLIM pe lrHCTpoM K'JI-llK. 

t 
mlTEPATYPA 

1. 	 BaI F. et al. CERN-NP, CAMAC Note 41-00, Geneva, 1972. 
2. 	 Horvath P. et al. B KH.: X MelilC,ll;yeapo,llHbIH CHMD03HyM DO a.o;epHoH ::meKTpoHHKe. 


OMH, .!l13-11182, .!ly6Ha, 1978, c.356. 

3. 	~x83e~. s .t,tp. B KH.: IX MelICAyeapo.o;HblH CHMD03HYM no a.o;epHoH 3neKTpo


HHKe. OHRH, .!l13-11182, .!ly6Ha, 1978, c.379. 

4. 	 Zaharov V. B KS.: IX MelltAyeapo.o;HblH CHMD03HyM DO ap;epHoH 3neKTpOHHKe. 


OMH, .!l13-11182, . .!ly6sa, 1978, c.362. 

5. 	 CHHaeB A.H. H .o;p. B KS.: X International Symposium on Nuclear Electronics. 


ZfK-433, Dreaden, GDR, 1981, v.2, D.25, p.273. 

6. 	EC 354 Technical Specification, DLCED, Daresbury, 1975. 
7. 	Bxo,llHoi perHCTp THna: 350. HHCTPYKQHJI no 3KcnnYSTIlUHH 179-10 4lHPMbl 


nOnOH, nHP. 

8. 	Nuclear Eriterpiaes, CAMAC Catalogue, Bulletin No 108, Beenham. 
9. 	 Reading, England, 1977. ' 

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

ZfK-433, GDR, 1981, vo1.2, D25, p.288. 
12. 	Sor.o;aHOB .!l. .!l. K .o;p. OWlH, 13-83-841 • .!ly6Ha, 1983. 
13. 	SaCKnll,ll;3e c.r., WKYPHHOB A.n. f1T3, 1986, N!!I, c.63. 
14. MACAMAC Controller. 	Type 1521, MACAMAC Memory Extension. Tape 1522. 

Hardware Delc:ription, Borer, Switzerland. 
15. 	3ebanoB W.C. K.o;p. OWlH, PI3·84-454, .!ly6sa, 1984. 
16. 	3ebanoB W.C. K JJ:p. B KS.: ABToMaTK3IlUH.II Kccne.o;OBIIHHi B R.o;epsoH 4lK3KKe 

H CMemtblX 06naCT.IIx IMSTepKanbl III BcecolO3Koro ceMHHapa/. "MeQHsepe6a", 

T6KJ1HCK, 1984, c.81. 


17. 	CMKpSOB B.H. OMH, PI3-86-257, .!ly6sa, 1986. 
18. 	M038Jl1lH0-neQaTaJOwee YCTpoiCTBO D-I00 IEC-7189, CM-6325/, 38B0.o;a ''Mepa

SnoHe", IlHP, HHCTpYKQK.Iino 3KcnnyaTaQ;KH 66 IE 0001-012. 
19. 	Universal PROM Programmer Reference Manuel, Intel Document, Number 98-133. 

" 
~ 

CMHPHOB B.H. H ,n;p. PI 3-86-256 
nOTeHnHaJIbHNH BXOAHOH-BMXdAHoA perHCTp Kfl-IIK 

OnHCWSaeTCH 9JIeKTpOHHNH 6JIOl( Kfl-IIK, paspa60TaHHYH 
B JIa60paTopHH HAepHWX peaK~ OIDIH, KBJIH~CK YHHBepCaJIbHbIM 
BXOAHYM-HWXOAHbIM perHcTpoM AJIK ABYCTopOHHero 06MeHa Mez,n;y 
gKCnepHMeHT8JIbHbIM o6oPYAoBaHHeM H 3BM qepes MarHCTpanb KAMAK. 
O~MeH npoHsBo,lJ;HTCH 16-paSPHAHHMH cnOBaMH qepes ABa pas~eMa: 
BxoAHoA H BMXOAHOH. norHKa o6MeHa nOTeHUH8JIbHaB H aCHHxpOHHaK. 
nepeAaqa HHtoPMauHH conpOBoz,n;aeTCH ABYMH CHrHaJIaMH 06NeHa: 
flCnOBO rOT.OBO" ~ IlCnOBO npHHJlTolf HHHIl,HaTOpOM 06MeHa HBJIHeTCH• 

HCTOqHHK HHWoPM8UHH. 

Pa60Ta BWIOJISeHa B JIa6opaTopHH HAepHblX; peaKUHii: OHHH. 

Coo&QemIe Ot'i1.etUlHeHHOI"O ltHcTH'l}'Tll JlAepHhIX HCCJle~OBaHHi. JlyfiHa 1986 

nepeBO~ O.C.BHHorp~oBoft 

Smirnov V. 1. et al. PI 3-86-256 
KL-IIK Potential Input-Output Register 

The electronic unit KL-IIK designed at the JINR Labo
ratory of Nuclear Reactions is described. The unit is a ver
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 
,.~. I of Nuclear Reactiontl, JINR. 	 . 

PyKOIIHCb IIOCTyIIHJIa B H3,lJ;aTeJILCKHH: OT,n;en 

22 aIIpeJIfl1986 ro,n;a. o 


CoaummiI:atioll of the Joint Institute for Nuclear Research. Dubna 1986 
8 

http:ABToMaTK3IlUH.II

