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MHoroKpeRTH~e c~cTeM~ KAMAK Ha n~H~~ c 3BM w~poKo ~cnonb3y
~TCR B RAepH0-$~3~4eCK~X 3KCnep~MeHTaX. np~ He6onbWOM 4~Cne 
KpeRTOB /3-4/ KOHTponnepbl nOAKn~4a~TCR HenocpeACTBeHHO K KaHany 
BBOAa-s~BOAa 3BM ~, cneAOBaTenbHO, AOnmH~ 6~Tb npeAHa3Ha4eH~ AnR 
pa6oT~ TonbKO c AaHH~M T~noM 3BM. Ysen~4eH~e 4~cna KpeRTos s 
TaK~X cny4aRX BCTpe4aeT onpeAeneHH~e TPYAHOCT~. nnR 3BM, ~Me~

~~X paA~anbHY~ opraH~3a4~~ BBOAa-s~BOAa, 3TO CBR3aHO C orpaH~-
4eHH~M 4~CnOM KaHanos BBOAa-s~BOAa. nnR 3BM C Mar~c~panbHOR 
CTpyKTypoR orpaH~4eH~e Ha KOn~4eCTBO nOAKn~4aeM~X KpeRTOB CBR-
3aHO C Harpy304HOR cnoco6HOCTb~ ~ AOnycT~MOR An~HO~ o6~eR W~Hbl 

3BM, a AnR KOHTponnepos c npRMoR aApeca4~eR per~cTpos KAMAK or
paH~4eH~e MOmeT TaKme B03H~KaTb ~ B CBR3~ C HeXBaTKO~ aApeCOB, 
OTBeAeHH~X AnR ycTpoRCTB BBOAa-s~BOAa 3BM. no3TOMy AnR opraH~-
3a4~~ MHoroKpeRTHbiX c~cTeM np~MeHR~TcR cTaHAaPT~ EUR46oo/l/ ~ 
EUR6Joo/2/. Ha~6onee w~poKo pacnpocTpaHeH cTaHAapT EUR4600, 
on~c~sa~~~R napannenbHY~ seTBb KAMAK, coAepma~y~ AO 7 KpeRTos. 
OH xapaKTep~3yeTCR cpasH~TenbHO npocToR nor~KoR nepeAa4~ AaHH~x. 

B 3TOM CTaHAapTe AOCTaT04HO nOAp06HO On~CaH KOHTponnep T~-
nrl A- vnnrlRnRk'lllllAIA lolnPIATnM nnnl-(nW"'UPI-n ... u..IM J.( RPTRIA nn ..... .::n(n finnK 

ynpasneH~R seTBb~ /KOHTponnep ~n~ APaRsep seTs~/ pernaMeHT~po
saH n~Wb B 4aCT~, Kaca~~eRcR CBR3~ C BeTBb~. no3TOMY sonpOCbl 
C03AaH~R APaRsepos seTs~ pewa~TCR pa3pa6oT4~KaM~ no-pa3HOMy. B 
n~60M cny4ae APaRsep BeTS~ $yHK4~0HanbHO MOmHO pa3Aen~Tb Ha ABe 
4aCT~: ~HTep$eRc 3BM ~ ~HTep$eRc seTs~. YH~sepcanbH~e KOHTponne
P~ seTs~ AOnmH~ COAepmaTb cpeACTBa AnR opraH~3a4~~ pa3n~4H~X 
pem~MOB 06MeHa MaCC~BaM~ AaHH~x/3/ (noCKOnbKY OH~ He npeAYCMOT
peH~ s cTaHAaPTH~x KOHTponnepax T~na A) ~ AnR pa6oT~ no Knn, 
o6ecne4~BaTb nepec~nK~ MemAY KpeRTaM~ seTs~ 6e3 y4aCT~R 3BM, co
AepmaTb per~CTPbl, Aa~~~e ~H$OpMa4~~ 0 COCTORH~~ ~CT04H~KOB npe
p~BaH~R ~ KpeRTos seTs~, ~ T.A. CpasH~TenbHO npocT~e APaRsep~ 

BeTS~ MOryT B~nonHRTb TOnbKO 4aCTb ~3 nepe4~CneHH~X ¢YHK4~R. 

HHOrAa APaRsep~ BeTS~ BKn~4a~TCR B COCTaB CTaHAapTH~X ycT
poRcTB BBOAa-s~BOAa 38M ~ B~nonHR~TCR B ee KOHCTPYKT~Bax/4/. 
TaK~e ycTpoRcTsa MoryT np~MeHRTbCR TOnbKO c 3BM onpeAeneHHoro 
T~na ~. KaK npas~no, npo~3BOART n~Wb nepec~nKy OTAenbH~x enos 
no nporpaMMHOMY KaHany. 

6onee w~poKoe pacnpocTpaHeH~e nony4~n~ APaRsep~ seTs~, s~non

HRCM~e B KOHCTpyKT~eax KAMAK. npH 3TOM B03MOmHO KaK HecTaHAapT
HOe/5,6/, TaK ~ CTaHAapTHoe/7/ HCnOnb30BaHHe MarHCTpanH Kpe~Ta. 

B nepBOM cny4ae APa~eep BeTBH o6~4HO COCTOHT H3 HeCKOnbKHX 
6nOKOB, AnR KOTOp~x OTBOA~TCR OTAenbH~~ KpeRT. CBR3b MemAY 3T~MH 
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6noKaM~ npo~3sog~TCR 4epe3 Mar~cTpanb Kpe~Ta np~ HecTaHgapTHOM 
~cnonb3oBaH~~ ee w~H. 

Bo BTopoM cny4ae gpa~sep seTs~ pa3genReTcR Ha gee 4acT~ He 
TOnbKO nor~4BCK~, HO ~ KOHCTPYKT~BHO, T.e. B~nonHReTCR B B~ge 
gsyx OTgenbHbiX 6nOKOB. 8 Ka4BCTBe ~HTep~e~ca 38M MO~eT ~cnonb-
30BaTbCR o6~4H~~ KOHTponnep KpeATa T~na U ~n~ C~CTeMH~~ KOHTpon
nep/7/. HHTep~eAc BeTS~ pa6oTaeT KaK HOpManbH~~ MOgynb Kpe~Ta 
~ ~cnonb3yeT Mar~cTpanb Kpe~Ta 8 nonHOM COOTBeTCTB~~ CO CTaHgap
TOM EUR41 oo/3/. B 3TOM ~e Kpe~Te MOryT noMelqaTbCR ~ o6bi4Hble MQ
gyn~. npe~MyiqeCTBOM TaKOrO peweH~R RBnReTCR He3aB~C~MOCTb ~HTep
$e~ca BeTS~ OT T~na np~MeHReMO~ 38M ~ CBR3aHHaR C 3THM YHHBep
canbHOCTb HCnOnb30BaH~R. BMeCTO 38M MO~eT npHMeHRTbCR H aBTOHOM
HOe ynpasnR~Jqee ycTpO~CTBO, C03gaHHOe Ha OCHOBe MHKponpo~eccopa. 
Apyr~M npe~My~qecTBOM RBnReTCR npocToTa co3gaHHR MHoroseTseeblx 
CHCTeM, TaK KaK 8 OgHOM Kpe~Te /Ha30BeM ero rnaBH~M/ MO~eT 6~Tb 
noMeJqeHO HeCKOnbKO ~HTep$e~COB BeTS~, Ka~gbl~ H3 KOTOPbiX ynpae
nReT csoe~ seTBb~. 

8 COOTBeTCTBHH C TaKO~ CTpyKTypo~ ~ C03gaH OnHC~BaeMbl~ B Ha
CTOR!qe~ CTaTbe gpa~sep BeTBH KK 008. 8 Ka4eCTBe KOHTponnepa T~

na A1 8 na6opaTop~~ RgepH~X npo6neM OHRH np~MeHReTCR 6noK 
KK oos/9/ COBMeCTHO c rpe~gepoM CHrHanos L KY 004. B Ka4eCTBe 
KOHTponnepa rnaeHoro Kpe~Ta Hcnonb3Y~TcR: KOHTponnep KK 004 gnR 
38M M-6000 H HP cepHH 21/IO/; ~HTep$e~c MarHcTpanH KK 007 c ~H
Tep$e~coM 38M K3 001 gnR 38M CM-3 H CM-4/11/; ~HTep$e~c Mar~cTpa
n~ KK 007 c ~HTep$e~coM 38M K3 002 HnH K3 003 gnR MHKpo-3BM 
''3neKTooH~Ka-60'' ~ MERA-6o/ II I. no~Meo ooraH~3a~HH MHoroseTse
so~ C~CTeMbl Ha OCHOBe yKa3aHHblX BblWe 6nOKOB noKa3aH Ha pHC.1. 

5noK-cxeMa gpa~sepa seTs~ KK 003 npHsegeHa Ha pHc.2. OH BKn~-
4aeT 8 ce6R per~CTpbl W H R, gsa perHCTpa KOMaHg BeTB~ , gew~$pa
TOp KOMaHg KAMAK, y3en ynpaeneH~R, a TaK~e cTpo6HpyeM~e 6y$epbl 
gnR Bblxoga Ha MarHcTpanb seTs~. Aoa~eep seTs~ s3aHMoge~cTeyeT 
KaK c Mar~cTpanb~ rnaeHoro Kpe~Ta, TaK H c Mar~cTpanb~ seTs~. 
Ha3BaH~e BCBX CHrHanoB B MarHCTpan~ BeTB~ B COOTBeTCTBHH CO CTaH
gapTOM Ha4~HaeTCR c 6yKBbl B. Aew~$paTop KOMaHg KAMAK geKog~pyeT 
cnegy~~qHe KOMaHgbl, nocTyna~~q~e ~3 Mar~cTpan~ 

NA(O)F(O) - 4TeH~e perHcTpa R 
NA(O)F(I6) - 3an~Cb B per~cTp H 
NA(O)F(I7) - 3an~cb e 1-~ per~cTp KOMaHg 

BeTB~ B (M, N, A, F) 
NA(I)F(I7) - 3an~Cb BO 2-~ per~cTp KOMaHg 

eeTB~ B (CR, Z, G, E) 

rnaeHoro KpeATa: 
Q BQ 
Q BQ 

Q 

Q 
Aanee paccMaTp~eaeTCR pa6oTa gpa~sepa seTs~ e pa3HblX pe~~Max. 

Anrop~TM pa6oTbl gpa~sepa seTs~ noKa3aH Ha p~c.3. 

nepeg Ha4anoM onepa~~~ a seTs~ eo ecex cny4aRx e gpa~sep seT
s~ ~3 KOHTponnepa rnaeHoro Kpe~Ta nogaeTcR KOMaHga NA(I)F(I7). 
3TO~ KOMaHgO~ no ceM~ MnagW~M pa3pRgaM W~H W nepega~TCR HOMepa 
OgHoro ~n~ HeCKOnbK~X KpeATOB BBTB~, K KOTOpblM gon~HO npo~3BO
g~TbCR o6pa~qeH~e. no TpeM cnegy~~q~M pa3pRgaM w~H W,cooTBeTcTseHHO, 
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TA + TB 

Moryr 6~Tb nepeAaH~: 
- KOMdHA~ HHH~HanH3d~HH BeTBH - Z; 
- cHrHan 4TeHHR HMe~~HXCR 3anpocos GL or Kpe~ros seTBH - G; 
- cHrHan pa3peweHHR Ha4ana onepa~HH Ha seTBH 6e3 HanH4HR 

cHrHana 3anpoca BD - E. 
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nocTyna~~aR HH¢opMa4MR aanHc~saeTcP r1o cHrHany Sl so 2-~ pe
rHcTp KOMaHA BeTBM. KoMaHAa HHH4MaDH3a4MM Z, KaK HMe~~aR B~CWH~ 

npHOpMTeT, B~nODHReTCR HeMeAneHHO nyTeM B~AaYH Ha MarHCTpanb 
BeTBM CMrHana BZ ADHTeDbHOCTb~ 10 MKC, o6R3aTenbHOro ADA npHeMa 
BO BCeX Kpe~TaX. npH OTCYTCTBMM KOMaHA~ Z M paapRAe G = 0 B APa~
sep seTBM aaTeM noAaeTCR KoMaHAa NA(O)F(I7), ocy~ecTsnR~~aR no 
cMrHany S I aanMCb c WMH ~~ MHAMBMAyanbHO~ KoMaHAbl MNAF s 1-~ pe
rHcTp seTBM, rAe M - pe*MM nepec~nKM MH¢opMa4HH: 

M 0 - nepec~nKa OAHoro cnosa; 
M 2 - nepec~nKa MaccMsa AaHH~x no OAHOMY aApecy /pe*MM ULS/; 
M 3 - nepec~nKa MaccMsa AaHH~x npH nocneAOBaTenbHOM CKaHM-

posaHMM aApecos /pe*MM ACA/. 
nepec~nKa no MarMcTpanM rnasHoro Kpe~Ta AaHH~x npM aanMCM HnH 

YTeHMM, aanpocos GL, a TaK*e cTaTycH~x cMrHanos BX M BQ seAeTCR 
noA ynpasneHMeM ABYX TpMrrepos - TpMrrepa cBR3M TC M TpMrrepa 
nepec~nKM Tn, HaxoAR~HXCR s APa~sepe seTBM /pHc.4/. TpMrrep csR-
3H nepeXOAHT B COCTORHMe 11 111 npM 3anHCM KOMaHAbl MNAF MDH paapRAa 
G = 1 M YACP~MBaeTCR B 3TOM COCTORHHH B TeYeHMe scero speMeHH ne
peAaYM MaCCMBa. TpMrrep nepeCbiDKM nepeXOAMT B COCTORHMe 11 111 DMWb 
Ha speMR or MOMeHTa noRsneHMR aanpoca Ha nepec~nKy Ka*Aoro cnosa 
MaccMBa no MarMCTpanM rnasHoro Kpe~Ta AO ero McnonHeHMR. 

B cnyYae s~nonHeHMR KOMaHA~ aanMCM (BF8 = 0; BFI6 = I) TpMrrep 
nepeCbiDKM nepeXOAHT B COCTOFIHMe 11 111 AO HaYana onepa4MM B BeTBM. 
MoMeHT nepexoAa onpeAenReTcFI aHaYeHMeM paapRAa E so 2-M perMcTpe 
KoMaHA seTBM. EcnH B pa3PF1Ae E KOMaHAO~ NA(I)F(l7) 6~na ycTaHos
neHa eAHHM4a, TO TpMrrep nepeCbiDKM nepeXOAMT B 11 111 OAHOBpeMeHHO 

peXOA B 11 111 npOMCXOAHT npH nOCTynneHMH C MarMCTpanM BeTBM CHrHa
na BD, 03HaYa~~ero 3anpoc BeTBM Ha o6cny~MBaHHe. nepeXOA TPHrre
pa nepeCbiDKH B 11 111 conpOBO~AaeTCFI nOCbiDKO~ CMrHana L B MarMCTpanb 
rnasHoro Kpe~ra. KoHTponnep rnaBHoro Kpe~Ta no 3TOMY cMrHany no
Aaer KoMaHAY 3anMcM NA(O)F(I6), no KOTopo~ AaHH~e aaHOCFITCR s pe
rMcTp W. CHrHanoM NA(O)F(l6)SI TpMrrep nepec~nKM soaspa
~aeTCFI 8 11 0 11

• 

HaYano onepa4MM 8 8eT8M 80 8cex cnyYaRx /aa MCKn~YeHMeM 8blnon
HeHHFI KOMaHAbl BZ/ onpeAeDFieTCFI nepeXOAOM B COCTOFIHHe 11 111 TpHrre
pa TA, 8 peaynbTaTe Yero s 8eT8b noAaeTCFI cMrHan BTA. MoMeHT ne
pexoAa 3aBMCMT OT B~nODHFieMO~ KOMaHA~ H ycTaH08DeHHOro pe~HMa 
pa6oT~. TaK, 8 cnyYae KoMaHA~ BG nepexoA ocy~eCT8nReTcFI npM no
AaYe cMrHana NA(I)F(l7)Sl, s cnyYae KOMaHA ynpa8neHMFI (BF8 = I) -
npM noAaYe CHrHana NA(O)F(I7)S1, a B cnyyae KOMaHA 3anHCM- npH 
noAaYe cMrHana NA(O)F(I6)SI. B cny4ae KoMaHA YTeHHFI MOMeHT nepe
XOAa TpMrrepa TA 8 COCTOFIHMe 11 111 onpeAenFieTCR 3HaYeHMeM pa3pFI-
Aa E. EcnM s 3TOM pa3PF1Ae 6~na ycTaHo8neHa eAMHM4a KoMaHAO~ 
NA(l)F(I7), TO nepexoA TpHrrepa TA s "1" npoHCXOAMT npH noAa4e 
CMrHana NA(O)F(l7)SI; ecnM ~e 8 pa3PF1Ae E ycTaHosneH Hynb, To
npM npMXOAe c MarHcTpanM seT8M cMrHana BD. 

CMrHan BTA nocTynaeT e MarMcTpanb BeT8M nocne noAaYM 8 Hee 
KOMaHA~, COCTOFI~e~ H3 HOMep08 aApecyeM~X Kpe~T08 BCR, aApecyeMoro 
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MOAYJIH s Kpe~Te BN, noAaApeca BA ~ ¢YHK~~~ BF. B cny4ae KOMaHAbl 
3an~c~ TaK>!<e BbiAaiOTCH AaHHble Ha W~Hbl BRW. np~ Ham14V1~ c~rHana G 
Ha BeTBb BWCTaBnHeTCH CVIrHan BG V1 aApeca BCeX nOAKJ1104eHHWX K 
BeTB~ Kpe~ros; B 3TOM cny4ae KOMaHAa NA(O)F(I7) He Tpe6yeTCH. 

nony4~B c~rHan BTA, Ka>!<Abl~ aApecosaHHbl~ KoHrponnep TV1na A 
np~H~MaeT C Mar~crpaJIV1 BeTB~ KOMaHAY, a B CJiy4ae KOMaHAbl 3an~

C~ - TaK*e ~ AaHHWe. nocne BWnOJIHeHVIH np~HHTO~ KOMaHAW KOHTpon
nep T~na A BWCTaBnHeT Ha MarVICTpanb BeTS~ Tpe6yeMyiO CTaTyCHYIO 
~H¢opMa~~IO /c~rHanw BX V1 BQ/, a B cny4aHx KoMaHA 4TeH~H AaHHWX 
/BF8 = BFI6 = 0/ V1JIV1 c~rHanos GL - TaK*e coorsercrsyiO~YIO V1H¢op
Ma~~IO Ha w~Hbl BRW. nocne 3Toro KoHrponnep CHV!Maer nocTOHHHO no
AaBaeMw~ Ha Mar~crpanb seTBVI ~HAVIB~AyanbHW~ CVIrHan BTBi. 

Apa~sep sera~, o6HaPY*V1B CHHTV!e c~rHanos BTBi or scex aApe
cosaHHWX Kpe~ros seTBVI, ¢opMV1pyer BHyrpeHHVI~ c~rHan TBH, no Ko
ropoMy crarycHaH ~H¢opMa~V1H BX V1 BQ c Mar~crpanVI sera~ 3aHOC~TCH 

B COOTBeTCTBYIO~Me TpMrrepw, a npM KOMaHAaX 4TeHMH AaHHWX VIJI~ 

cMrHanos GL ~H¢opMa~MH c WMH BRW 3anMCbiBaeTCH s per~crp R. CMr
HanoM TBH CHV~MaercH raK*e CMrHan BTA c MarMcrpanM seTBM. 

06HaPY*~B CHHT~e c~rHana BTA, aApeCOBdHHWe KOHTponnepw TMna 
A 33KaH4V1BaiOT onepa~~IO B Kpe~Te, CH~MaiOT C Mar~CTpaJIM BeTB~ no
AaBaeMyiO ~H¢OpMa~~IO ~ 3aTeM BOCCTaHaBJI~BaiOT ~HA~BVIAYaJibHWe CMr
HaJibl BTB. 

npa~sep BCTB~, o6Hapy*~B BOCCTaHOBJieHMC CMrHaJIOB BTBi BO BCCX 
aAPCCOBaHHbiX Kpe~TaX BeTB~ 1 CH~MaeT C Mar~cTpaJlVI BeTB~ KOMaHA
HbiC c~rHaJibl, a B cny4ae KOMaHAbl 3am1C~ - c~rHaJibl C WVIH BRW /see 

-- - -~---..-.,,...,....- ,,..., .,-.,...,.,.-...,...,....,-.,MI~ M0T(,IA nr",IA LJ~n!AII1AIA l.ff""'MFiiA-
"-'''' ....,.,.,, ..... ,,..,, ''1"-'''--J' .......... J,~• ··-·,..--~~ ' 

Ha~~~ BTA + BTB/ ~ ¢opMMpyeT BHYTPCHH~~ c~rHun TBK, no KOTOPOMY 
nepeBOA~TCH B COCTOHH~e 11 111 Tp~rrep nepeCbiJIKV1 ~ nOAa eTCH CMr
HaJI L s MarHcTpanb rnasHoro Kpe~ra. Bo scex cny4aHx, KpoMe pe*M
Ma 3an~c~ MaCCMBa /BF16 = 1; M # 0/, KOHTponnep rnaBHOIO Kpe~
Ta no CHrHany 1 BWnOJIHHeT KOMaHAY 4TeHHR NA(O)F(O), np~ KOTOpo~ 

oH nony4aer ~H¢opMa~~IO o COAep>!<~MOM per~crpa R, a TaK*e craryc
fiYIO ~H¢opMa~~IO 0 HaJI~4V1~ c~rHaJIOB BX V\ BQ. np~ ynpaBJIHIO~~x KO
MaHAaX V\JIVI KOMaHAaX 3an~C~ OAHOIO CJIOBa V1CnOJib3yeTCH TOJibKO CTa
TYCHaR HH¢opMa~MH o c~rHanax BX M BQ. CneAyer OTMeTMTb, 4TO npw 
BWnOnHeHHV\ 3anHCV1 OAHOIO CJIOBa V1CnOJib3yiOTCR ABe KOMaHAW KOHTpon
nepa rnaBHOrO Kpe~ra: KOMaHAa 3anv:c~ CJIOBa ~ KOMaHAa 4TeHHR AJIH 
nony4eHv:R crarycHo~ ~H¢opMa~H~. B pe*HMe 3anv:c~ MaccHsa no cHr
Hany 1 nogaeTCH KOMdHAd 3anHCV1 OAHOIO 04epeAHOIO CJIOBa 
NA ( 0) F ( I 6 ) . 

TpHr-rep nepecbiJIKH B03Bpall\aercH s 11 0" s MOMeHT S I KOMaHAbl 
rnaBHoro Kpe~ra, BW3BaHHO~ cHrHanoM L. EcnH 6wna nogaHa ynpas
JIRIOll\aR KOMaHga Mnv: KOMaHga Ha nepecwnKy OAHOro cnosa /M = 0/, 
TO Tpv:rrep C8H3V1 TdK*e nepeBOAHTCH 8 11 0 11 3T~M CHIHdJIOM, '1 one
pa~HR 8 8eT8V1 3aKaH4~saercH. Ecnv: ~e KOMaHga npegycMaTpMsaer ne
pecwnKy M3CCHBa /M = 2 V1JIV1 M = 3/, TO TpHrrep CBH3V1 OCTaeTCH B 
COCTORHV1V1 11 1'', •1 Hd4~HaeTCH BblnOJIHeHHC onepa~VIi-1 nepeChiJIK~ Cne
AYIOll\ero CJIOB3 B COOTBeTCTBHVI C anrOpHTMOM YCT3HOBJieHHOIO pe*~Ma. 
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HHM~MaropoM nepecwnKM Ka*Aoro cnosa MaccHsa no Mar~crpanM 
fJ13BHOIO KpE~Ta HBJIRCTCH APa~sep BeTB~, KOTOpW~ 8WCTa8JIHeT C~r

H3Il 1 npM nepeXOAe TpV1rrepa nepeCbiJIK~ B COCTORHV1e "1 11
• nepeCbiJIKa 

M2CC~Bd no 3TO~ Mar~CTpanM BO scex cny4aRX npo~3BOAV1TCR 8 pe*H
MC MHOIOKrJaTHOIO o6pa~eHi-1>- ·10 OAHOMY 3Apecy ULS, He33BV1CVIMO OT 
pe~HMa, ycraHosneHHoro gnH nepeAd4H gaHHoro Macc~sa no MarHCTpa
IlH sersH. B 33BHC~MOCTH or HanpasneHHR nepecwnKH 04epegHoe cno
so MaccH8a nepegaer~R no MarV1crpanH rnasHoro Kpe~ra no KoMaHAe 
•HeHHR NA(O)F(O) I1JlH 3anHCV1 NA(O)F,:l6). B cny4ae pe*HMa 3an~cH 

M3CCV1B3 HH¢OpMd~V1R 0 CT3TYCHWX CHrHanax BX H BQ AJIH K3*AOrO cno-
83 nepeAa~rcr~ no MarHcrpanH rnasHoro Kpe~ra npH noAa4e KOMaHA~ 
3anHCV1 cnegy10~ero cnosa. B orser Ha KOMaHAY 3anHCH nepsoro cno
~a scerga nocrynaer HH¢opM34MR BX = BQ = I. CnegosarenbHO, npH 
OAVIHdKOBO~ AJIV1HC MaCCHBa AJIR 33nHCH Tpe6yeTCH Ha OAHY KOMaHAY 
6onbwe, 4CM gnR 4TeHHH, npH4eM nocnegHee nepegaHHOe cnoso He 
33nV1CbiB3CTCR. 

Ha4ano Hosoro cVIrHana BTA s Mar~crpanH seTOM 3as~CHT or THna 
YCT3H08Jl(HHOIO pe*~Ma, HO OHO He MO~eT 6WTb paHee np~xoga CHI
Hana S I ,•0 speMR BblnOJIHCHVIH v~epegHm'i KOMaH~.; 4TeHV1f! V1JlV1 3an"1CV1 
s rnasHGM Kpe~re. npo~egypa nepecwnKH Ka~goru cnosa MaccHsa no 
MarHCHiiH\H seTBVI aHanorH4Ha onHcaHHoi1 Bl-'tlle nepecbiJlKe nepsoro 
cnosa. 'IKOH4aHMe nepecwnK~ MaccHsa raK*e 3aB~CHT or ycraHosneH
Horo pe>KvH'a. 

B cny4ae nepecbt;·,K" Maccvma no MarHcTpanH a~rsl-1 B pe*MMe MHo
roKparHoro o6pa~eHHR no OAHDMY agpecy ULS /M = 2/ nepecwnKa 04e-

,...1""\,.......,, ..... ,........, 
~ \-f-'1 I I"-./ l V V .I IV...,.._. I IV > 1 L-<o o • o .._.. o I'""..., .. • • • """_. • ._. • • • • r- ~ • - - - ,-, 

c~nKe npegwgyll\ero cnosa 6~n cHrHan BQ = 1 H nocrynHn cnegyDll\H~ 
cHrHan BD. EcnM np~ nepecwnKe o4epegHoro cnosa nocrynHn c~rHan 
BQ '= 0, ro rpMrrep nepecbiJlKvt el!le pa3 ycraHaBnMsaeTcR s 11 1", 
H, cnegosarenbHO, nogaercH cHrHan L s MarHcTpanb rnasHoro Kpe~
ra. npH noga4e no 3TOMY cHrHany 04epegHo~ KOMaHAW KOHTponnep 
rnasHoro Kpe~ra nony4HT cHrHan Q = 0 H 3aKOH4HT nepecwnKy Mac
CHBa. B gpa~Bepe BeTBVI npH np~Hf!TV1V1 nocnegHe~ KOM3HAW B MOMCHT 
Sl Hapr~gy co c6pocoM TpHrrepa nepec~nKH c6pacwsaercr~ V1 TpMrrep 
CBR3V1. 

Apa~sep seTBH no3sonHeT npH M = 2 opraHM3oswsaTb KPOMe ULS 
~ HeKOTOpwe gpyrHe pe*~MW MHOIOKpaTHOrO o6pall\eHMH no OAHOMY aA
pecy. TaK, so3MO*eH pe*~M ULC, s KoropoM OKOH4aHHe pe*V!Ma onpe
genr~ercH no C4eT4HKY CilOB B 3BM. C6poc TpHrrepa CBR3V1 B 3TOM pe
*VIMC AOJI*eH oCyll\eCTBJIHTb KOHTponnep rnaBHOIO Kpe~Ta nyTeM nOA34V1 
nD6o~ KOMaHAbl, cogep*a~e~ M = 0. Apyr~M npHMepoM r~snr~ercr~ pe*MM 
UCS, s KOTopoM nepec~nKa cnegy10~ero cnosa H34HHaercr~ cpa3y nocne 
OKOH4aHHH nepecwnKH npegWAYUiero 6e3 onpeAeneH~R Han~4HR cHrHana 
BD. Anr~ ycraHOBKH gaHHoro pe*HMa nepeA ero Ha4anoM KOMaHgo~ 
NA(I)F(I7) Hago 3anHcarb eAMHM~Y s pa3PHA E 2-ro perHcrpa KOMaHA 
BeTBVI. B pe*HMC UCS AOCTMraeTCH M3KCV1MdJibH3H CKOpOCTb nepeA34~ 

MaCCHBa. 0KOH4aHHe pe*HMa npoH3BOA~TCR npM o6HaPY*8HHV1 BQ = 0 
nocne nepec~nKH o4epeAHoro cnosa aHanorH4HO pe*~MY ULS. 
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HET 

HET 

B cny4ae aaAaHM~ nepec~nKM Mac
CMBa no MarMCTpanM BeTBM B pe~M
Me nocneAoBaTenbHoro cKaHMposa
HM~ aApecos ACA /M = 3/ nocne ne
peAa4M Ka~Aoro cnosa aHanMaMpy
eTc~ CMrHan BQ M C nOMO~b~ CMr
Hana TBK ocy~ecTsn~eTc~ OAMH M3 
cneAY~~Mx Ha6opos onepa4MH: 
a/ C=C; N=N; A=A+l 

npM BQ=l M A<l5, 
6/ C=C; N=N+l; A=O 

npM /BQ=O MnM A=15/ M N<22, 
B/ C=C+l; N=l A=O 

npM /BQ=O MnM A=15/ M N=22. 
nocne nepec~nKM nepsoro cnosa no 
MarMcTpanM seTBM cMrHanoM TBK 
BO 2-M perMCTpe KOMaHA YCTaHaB
nMBaeTC~ paap~A E = 1 , HeaasMcM
MO OT TOr0,6~n nM OH YCTaHOBneH 
KOMaHAOH NA(l)F(17) nepeA Ha4a
noM pe~MMa. TpMrrep nepec~nKM 
nepeXOAMT B COCTO~HMe 11 111 M no
AaeT CMrHan L B MarMcTpanb rnas
Horo KpeHTa TOnbKO npM HanM4MM 
cMrHana BQ = I. 04epeAHOH cMrHan 
BTA npM BQ = 1 ycTaHaBnMsaeTc~ 
nocne s~nonHeHM~ KOMaHA~ s MarM
cTpanM rnasHoro KpeHTa, a npM 
BQ = 0 - cpaay nocne OKOH4aHM~ 
cMrHana BTB npeA~Ay~ero 4MKna 
seTBM. KoHe4 MaccMBa onpeAen~
eTc~ KOHTponnepoM rnasHoro KpeH
Ta MnM 38M no c4eT4MKy nepecnaH
H~x enos. nocne 3Toro B APaHsep 
BeTBM nOAaeTC~ n~6a~ KOMaHAa C 
M = 0, no KOTOPOH TpMrrep CB~3M 
nepeBOAMTC~ B COCTO~HMe 11 011

, 

AnropMTM pa6oT~ KOHTponnepa 
rnaBHoro KpeRTa no s~nonHeHM~ 
Mano~eHH~x s~we onepa4MH npMse
AeH Ha PMC.5. 

ApaRsep seTBM KK 008 s~nonHeH 
B 6noKe KAMAK eAMHM4HOH WMPMH~ 
Ha MHTerpanbH~x cxeMax cepMM 155. 
Cs~ab c seT~b~ ocy~ecTBn~eTc~ 
4epe3 ABa MHOrOKOHTaKTH~X paab-

PHC. 5. AJiropHTM pa6oTbi KOHTpon- eMa Pm1H 1-66, yeT aHosneHHbiX Ha 
nepa rnaBHoro KpeilTa. nepeAHeR naHenM 6noKa. Hcnonb-

10 

ayeTc~ 

H-7 
cneAY~~ee pacnpeAeneHMe KOHTaKTos: 

8 
9+13 
14+17 
18 
19+23 
24 
25 
26 
27 

- BCRI+BCR7, 28 - BZ, 
- Kopnyc, 29 - Kopnyc, 

BNI+BNI6, 30 BTA, 
- BAI+BA8, 31+37 - BTBI+BTB7, 

Kopnyc, 39+46 - BRWI+BRW8, 
- BFI+BF16, 47 - Kopnyc, 
- BQ, 48+55 - BRW9+BRW16, 
- BX, 56 - Kopnyc, 
- BD, 57+64 - BRWI7+BRW24, 
- BG, 65,66 - Kopnyc. 
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H3naTenbCKHK OTnen 06benHHeHHOrO HHCTHTYTB RnepHbiX HCCnenoaaHHA 

HryeH MaHb 3aHr, CHHaea A.H., 4ypHH H.H. 
~paHaep aeTaH KAHAK AnR nepeAa4H MaccHaoa AaHHwx 
a MHOroKpeHTHWX CHCTeMaX 

10-83-594 

OnHcaH APaHaep aeTaH AnR opraHH3a~HH MHoroKpeHTHwx CHcTeM KAMAK, YAoa
neTaopA~Hx CTaHAaPTY EUR4600. ~paHaep aeTaH ycTaHaanHaaeTCR a rnaaHOM KPeH
Te, ynpaanReMOM KOHTponnepOM, KOTOPWH npeAHa3Ha4eH AnR caR3H C KOHKpeTHOH 
38M. ~paHaep aeTaH HCnOnbayeT TOnbKO CTaHAaPTHY~ MarHCTpanb H pa6oTaeT KaK 
o6w4HWH MOAYnb KpeHTa. 0H o6ecne4HaaeT nepecwnKy OTAenbHWX cnoa H MaCCHaoa 
AaHHWX KaK a pe*HMe MHoroKpaTHOrO o6pa~eHHR no OAHOMY aApecy, TaK H a pe*H
Me nocneAoaaTenbHoro cKaHHpoaaHHR BAPecoa. 

Pa6oTa awnonHeHa a fla6opaTopHH AAepHwx npo6neM OHRH. 

Nguyen Manh Giang, Sinaev A.N., Churin i.N. 
The CAMAC Branch Driver for Data Block Transfer 
in Multicrate Systems 
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The branch driver for multi-crate CAMAC systems, compatible with the 
EUR4600 standard, is described. The branch driver is installed in a master 
crate controlled by a type U crate controller intended for the computer 
used.The branch driver uses standard dataway lines and acts as a usual CAMAC 
module in the crate . It ensures single word transfers, uni-device block 
transfers, and multi-device address scan block transfers. 

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