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M .TioHRTOBCKtt, 3 .XocpcpMaH 

CMCTEMA CAMAC l1 EE OCHOBHhIE BJIOKM 

(o63op) 



I • BBE.ilEmm 

B 1964 ro"/1,y aHrJI111i1cifaH Jia6opaTop111H Harwell HaqaJia pa6oThl no 

C03,1!aHI/IIO YHIIIBepcaJII,HOtl M0"/1.YJil,HOLl CIIICT8MU o6pa60THIII "/1,aHHblX. 9 uem,10 

mlllpOKOro pacnpci'cTpaHeHIIIH IIIHTerpam,HblX cxeM Ill MaJiblX 8BM B (lll'l31/lqec

Kllli1 3Rcnep111MeHT. ~Ba ro.zta cnycTH pa6oTy np0"/1,0JilKIIIJI KOMI/ITeT ESONE 

European Standarts of Nuclear Electronics, 

.zto6poBOJil>Hott opraH111sau111ett· PHAa, Hayqm,1x IIIHCTIIITYTOB cTpaH aana.ztHott 

EBpOilbl. B · COCTaB · l{Ol,H'ITeTa BX0"/1,HT, Hanpl'!Mep CERN,. EURATOM 

Ill "11,pyr111e opraHlll3au111111. PesyJI:bTaTOM 3TIIIX IIICCJie~oBaHllltt HBJifl8TCH C03-

"11,aH111e CIIICT8Mbl · CAMAC (Computer Aplications for Measurement and 

Control). 

OcHOBHble .ztoRyMeHTbl, onpe"11,enH10IU111e cTaH.zta PT CAMAC, cne"11.J10111111e: 

I. EUR -4100, B ROTOpOM on111caHbl OCHOBbl, M8XaH11qecK111Ll l1 

3JI8KTplllqecKllltt CT8H"/1,apTbl, Cl/lrHUJibl, I/IX H83Haqe

Hlll8 Ill pacnOJIOlK8Hlll8 Ha p83'.b8Me. 
. ' . 

2. EUR-4600 .,.. npe"l1,Bap111T8JII,!Ibl0 "/1,0KyMeHT, _B· KOTOpOM om1caHbl 

,rnoroKacceTHbl8 C!'._ICT8M,bl, . B8TBIII_ l1 ynpaBJie Hl'!e 
" • "•,' ' ,;.. ••a· .. •• 

.(ROHTponep Tl/Ina A). 

C111cTeMa CAMAC 111MeeT cTaH.ztapT111sau11110 Tpex TIIITIOB: 

I. MexaH111qecHYJ?. 
. J,; 

2. 8neKTp111qecKy10 

3. Jlor111qecKYJO. 
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MexaHHllCCKHll CTaH,ll,apT HOpMamrnyeT KacceTy, 6JIOKH H neqaTHYll 

TIJiaTy BMeCT6 C pa3~CMOM, Ha KOTOPOM pacnoJiarallTCH 3JI6MCHTbl. 

3JICKTPHll6CKHit CTaH,lJ,apT HOpMaJIH3Y6T nanpHl!tCHHH TIHTaHHH, YPOBHH 

Jioruqe·cKHX CHrHaJIOB }'1 i{bnycTHMHC Harpy3KH Ha BXO,lJ,e H BliXO,ll,C 6JIOKa. 

]or*ll8CKHit CTaH,lJ,apT HOpMaJIH3YCT pacnonoieHH6 CHrHaJIOB Ha pa3~

CM6 HX qiyHKIJ;HH.H BpCMCHHlie 3aBHCHMOCTR. Han11qvie 3TOit cTaH,lJ,apTH3a

u;1rn B 3HallHTCJI!,HOil CTCTICH~ OTJIHllaeT CALIAC OT ,l.lpyrnx npHMCHHChlblX 

pa11e·e. cTatt,ll,apTo:a. · 

CHcTeMa CAMAC o6ecnoqVJBaeT ',.rnoro IipeHMYIIICCTB: 

- TI03BOJIH6T .. npOH3BO,lJ,HTI, 06MeH annapaTypol!. MeX,lJ,Y pa31I!4llHlillH 

opra.HH3aIJ;HllllH i 

6blc'Tp0 co6HpaTI, armapaTypy· ,lJ,JIH 3KCil6pHM6HTa H wo,ziepHH3Hpo

BaTT, ee; 

- 6JIOllHaH CHCT6Ma ,lJ,aeT B03MOXHOCTl>-HCilOJII,30BaTl> O,lJ,HH 14 Te E6 

6JIOKH B pa3HliX ycTaHOBKaX, 3HaqldTeJII,HO aaMe,lJ,JIHH CTapeHH6 

annapaTypli; . 

- OC006HHO 60Jil>moe 3HaqeHHe HM66T npHM6H6HH6 CHCT6W CAMAC 

B Mel!t,lJ,yHapO,lJ,HliX HCCJI6,lJ,OBaTeJil>CKHX u;eHTpax THna CHffi1, B KO

TOpblX pa6oTa!OT cneu;irnmrnTli H3 MHOrHX CTpaH. 

licnOJII,30BaHHe CTaH,lJ,apTH30BaHHOit annapaTypbl TI03BOJIH6T npHKO

MaH,ll,HpoBaHHblM cneu;HaJIHCTaM opa3y xe npHcTynaTI, K pa60T6 Clea TIOT6p!, 

Bp6M6HH Ha 03HaKOMJICHH6 C ycTaHOBKa1,rn. H Hsyqe11ue npHCiopoB. 

2.I. MexaHHqecKHit CTaH,lJ,apT 

OcHOBHOit CTaH,lJ,apTH30BaHHOtt M6xaHHll6CKOit llaCT!,I) CHCT6Mbl HBJIH

t:TGH KacceTa ( crate * ) CJI6,lJ,YIOll(HX paauepoB: 

mHpima: BH6UIHHH - 447 

BHyTp6HHHH - 430 

4 
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BliCOTa: BH6mHHH - 221,5 MM 

BHyTp6HHHH - 200 ML! 

rJiyeiHHa: MHHHMaJil>HaH - 360 MM 

peKOM6H,lJ,Y6MaH - 525 WI 

KacceTa HM66T 25 npH6MHblX_pa3~6MOB IlO,lJ, 86 KOHTaKTOB nellaTHOll 
. . 

TIJiaTbl. KOHTaKTbl pacnD~OE6Hli B .ziBa pH,lJ,a TIO 43 KOHTaKTa C ,lJ,BYX CTOpOH 

TIJiaTbl. B 3a,lJ,H6!! qacTH KaCC6Tbl np6,lJ,YCMOTp6HO M6CTO ,ll,JIH HCTOllHHKa rm:

TaHHH, npviqeu BblCOTa ero He ,lJ,OJil!tHa npeBlilllaTh 145 MM. 

Ilepe,ll,HHit H CiOI{OBOtt BH,lJ, KacceTli IlOl(a3aHl:l Ha pHc. I H 2. B Kac

ceTe HM61lTCH HanpaBJIBIDIIIH6,\no KOTOpblM MOEHO BCTaBJIHTI, OCHOBHbl6 CiJIO

KH ( Plug in Units J B MaKCl'IMaJII,HOM KOJ!Hll6CT:13e 25 IDTJK. 

0CHOBHli6 pa3M6pli 6JIOKa' OTpaxeHbl Ha pHC. 3. Blinyc1me1me Cinom, 

B aaBHCHMOCTH OT Tpe6oBaHHH MoryT ClliT!, ,ll,BOilHOH, TPOHHO!! H Cion1,mett 

mHpHHli. __ __.,,,..,·. 

IlocKOJI!,KY Cl'ICT~Ya CAMAC paapemaeT npHMCHHT!, 6JIOKH auepHKaHCKOit 

CHCT6Mbl NIM ' B _KacceTe KPOM6 OTB6pCTHit C pe31,6ott M4 ,ll,JIH Kpenne

HHH CiJIOKOB CAMAC HM6IOTCH TaKxe OTB6pCTHH C pea1,6ott 6/32" ,ll,JIH Kpen

JI6HHH 6JIOKOB NIM • 

2~2. 3JI6KTpHqecKH!! cTaH,ll,apT 

B cHcTeue CAMAC cTaH.ll.~PTHaau;viu no,lJ,nexaT ypoBHH HanpHRCHHH nH

TaHHH, ,ll,OilYCTHUbl6 TOKH Harpy3KH HCTOllHHKOB IlHTaHHH, YPOBHH cHrHaJIOB 

H TOKH Ha KOHTaKTax. 

I) IlHTaHHe 

TpeeioBaHHH K HCTOllHHKaY TIHTaHHH npHB8,ll,6H~ B Ta6Jrnu;e I. 3TH Tpe-

6oBaHHH ,lJ,OJIJltHli B~IlOJIHflTl>CH B HaHxy,ll,mHX YCJIOBHHX (TeMnepaTypa, Ha

rpy3Ka H T.,ll,.). CJI6,lJ,Y6T 38M6THTh, llTO p6KOM8H,ll,au;HH KOMHT6Ta ESONE 
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~OIIYC'?. MaRCHUaJlbllHtt TOK 
OTKJIOR. B 6.noxe BRacceTo 3a1.1e11amm 

Hanpu, OT'HOll. 
/I ,3/ * .121* 

! 
I 

0cROl Rl:18 I.~TOR qepes KOHT8F.Tl:I 
+24V: :t,0,5% IA 6A .ztomtes 6au, ~ 3A 

) 

I 

1 

25A * +6 v,. ±. 2,5% 2A 2. ~OillHOC'l'D, pacconEa-
-6 v .. t 2,5% 2A 25A e~as Raccerott 6es 

-24V= .:!:. 0,5% IA 6A 
* lilOR'fZ1!RIUU'I -lG 2 00 Br 

3. Uo~BOcTn,pacceHBae-
.I 0 V ~aH 6.nOROlil ~ 8 :t:r. 
I E ncu. c11yqaax :l',25,J~ 

I Aonoi fllll'rO.lbll ~o 
-· 

+200 V= t60V,-20\ O,IA-

+12 v,. :!:. 0,5% 

-12 V= :!:. 0,5% 
47~63 rq, ns ~son-

II7V~ tIQb--12% 0,5A PYD~ero 'l'})aHC~OpMa-
TOpa 

TaCS.I. 

0cH0BHHe napaweTpbl. HCTOliHHKa m1TaHHH. 
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oeTaBnHIDT HeKOTOpble BOSMOXHOeTH OTKROHeHHH. OT aa,l(aHHblX B Ta6nK~e 

,l\aHHblX, H llOSTOMY MeToqHHKH llHTaHHH paSHblX ~HpM aeeKORhKO OTnMqa

DTCH ,l\pyr OT ,l\pyra. 

2) YpoBHH eHrHanoB 

YpoBHH eHrHanoB Ha MarHeTpannx Bb16paHbl HeXO,l(fi HS Tpe6oBaHHlt, 

npem,HBnHeMblX Ml'JKpoexeMaMH T,ma TTL H · DTL , H noxaaaHbl Ha pHe .4. 

B Ta6nHne 2 npe,l\eTaBneHbl Tpe6oBaHHH no TOKy. 

HopMaRHSYIDTeH TaK~e BXO,l(Hble H Bb!XO,l(Hble eHrHanbl,KOTOpble He Bbl

BO,l(HTeH Ha MarHeTpanH. PaanHqanT eHrHanbl HeeornaeoBaHHble H eornaeo

BaHHble. ConpOTHBReHHe eornaeoBaHHH 50 OM! Tpe6oBamiH K STHM eHrHa

naM npHB8,l(8Hl:~ B Ta6nHnax 3 H 4. Bee HeToqHHKH eHrHanoB ,l(OJllKHbl Bbl

,l\8pXHB8TD eoe,l(HHeHHe e aeMnelt. ITpe,l(yeMaTpHBaeMult pa6oqHlt ,l\HanaaoH 

TeMnepaTyp +IO + +45°c. 

3. nornqEcK~M CTAHZlAPT 

reoMeTpHqeexHe paauepbl xaeeeTbl llOSBORHIDT noMeeTHTh B Helt 25 

OeHOBHblX 6nOKOB. Coe,l\HHeHHH M8X,l(y OTB8THblMH qaeTHMH pa3b8MOB 38,l(a

IDT norHqeeKyID opraHHaanHID KaeeeTbl. KpaltHHH npaBaH noaH~H (eMOTpH 

OT nHneBolt eTopoHbl) npe,l\naattaqeHa ,l(RH ynpaBnHIDmero 6noxa controller. 

Bee OeTanhHble - ,l(RH eTaH,l\apTHblX 6noKOB. Coe,l(HHeHHH M8X,l\y paabeua-

MH MOXHO paa,l(enHTh Ha ,l(Ba THna: 

MarHeTpanH ( bus-lines ), KOTOpble eoe,l(HHHIDT KOHTaKTbl Ha 

Beex ~YHKnHoHanhHblX 6noKaX H B H8KOTOpblX enyqaHX Ha 6noKe ynpaBne

HHH; 

HH,l\HBB,l(yanhHble RHHHH ( individual lines ), KOTOpble coeAH-

HHIDT KOHT8KTbl Ha ynpaBnHIDmeM H ~YHKnHoHanhHOM 6noxax. 

IO 

\ 

) 

Ha bb1xoae Ha 6xoae 

U[VJ U[V] 

5,51;>7 / ·;'///) / / / / . 
// / / / /. Pex-oMeHa. 

1/oa. 0 / 
, / / / 

3,S -.. ,. 77 
3 . 

5,S 
I 

/ .. /. 

17oz. 0 
/ 

/ 

--,-, 2 t / .· .· ,/ / / / 

0,5v /J7oa.//f .' / , 
0,8 I . /,,,; / lloe. /I 

PHe. 4. 

YpOBHH norHqeeKHX eHrHanoB 
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HecornacoBaHIWe cRrnaJIH 

11111 0 -t -t0,5 V 
VBl:JX. 11011 +2 94 -2- +5 9 5 V 

>I6ua npH 0,5V 
TOK ~eqoT l3 6.JIOit, 11111 
reueplipyI::>mHA CIU'l18JI 

I BliX. T O1r Bl:J'l'CKa0T Il8 6JIO1:a t 
> 6ua npH 2 ,4 ti non 

1•e11epzpymmero c!Irna.n 

V:sx. 
11111 0 -:- -t0,8 V 

non +2 -> -t-5 9 5 V 

TOK mue1meT ll3 6.lIOita' 
11p1 <2,0lla ~ 0,5V np1mmm10mero curua;u 

IDX. 
non kIO()la IIpH +2s4V ToK ~eqeT n 6JIOK, 

npznHuaDmH'f cnruan 

CornacoBarrooe cnrHaJIH 

"0" "l" 
B!iXO.lO,I )tOJmHH 06H88T0JII>HO 
pa6oTaTI> Ha -2. +2118 

-14 + -I&ll HarpyaKH 50 Cl! 
XenaTOJI!>HO M .ltSBSTI, '1'0KH 

B npe.11enax -I+ +I11a 

BXO.zt!i )tOJIXHlil 
npHHlllla Tb T OKH -4 t +2CMa -12 t -3611a 
B npe.11enax 

3HaK 11MHHyc" O8HaqaeT TOKB, T6KYIIUl6 
B Bl:JXO.ltHYE cxe11y 

• 
Ta6.4. 

Tpe6oBaHHH Ha cornacoBaHHl:Je cHrHaJil:J 
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Ka~AUH ROHTaRT pas~eMa AOJl~eH HeCTH cHrHaJI, ROTopun Bb!IlOJIHH

eT onpeAeneHHYID WYHKUHIO B COOTBeTCTBHH C IlORa3aHHblMH B Ta6JIHUaX 

5 H 6 Tpe6oBaHHIDIH AORJMeHTa EUR4IOO. CJ1e.1tJeT saMeTHTI,, qTo ynpaB

JIHIOmHH 6JIOR 3aHHMaeT RaK MHHHMYM 2 Il03HWIH H Il0Jlb30BaTeJIIO npaRTH

qecKH OCTaeTCH 23: 

THnHqHbJH npHMep pa6oTbl CHCTeMbl CAMAC - 3TO o6MeH HHqJOpMaUHefi 

Me%.1lY ynpaBJIHIOmHM H ~YHRUHOHaJII,Hb!M 6JIOKaMH.IlpeHMymecTBO B 3TOV AHa

nore nueeT 6JIOR ynpaBJ!eHHH, TaR RaR OH BblpaoaTUBaeT OOJ!billJIO qacTb 

ynpaBJIHIOmnx cHrHanoB H onpeAenHeT Hx BpeueHHoe pacnono%eHHe. 

Jib!: 

Bo'BpeMH o6ueHa ynpaBJIHIOIJUfH OJIOR Bb!pa6aTb!BaeT CJ1e.1tYIOmHe CHrHa-

N - AJIH onpeAeneHHH aApeca OJIORa HJIH rpynnu OJIOROB; 

A - BHJTpeHHHH 8Apec AJIH onpeAeneHHH cxeMhl B 6JIORe, C ROTO
pon 6yAeT npOBOAHTI,CH OOMeH 

0

HHqJOpMaunen; 

F - RO,ll onepaUHH, ROTOpaH 6yAeT Bb!IlOJ!lfHTl,CH onpeAeneHHOH 

npH IlOMOmH CHrHaJIOB N'u AqacTI,10 OJIORa. 

~yHRUHOH8JlbHb!H OJIOR npHHHMaeT 8TH CHrHaJ1u;' Bb!CT8BJ!HeT CHrHaJI 

Q - "OTBeT" H saTeM Bl:mOJIHHeT onpeAeJ10HHYIO ROAOM F onepaUHIO. 

Bee 3TO npOHCXOAHT BO BpeMH CTpOOHPYIOIJUfX CHrHaJIOB s1 H 32. IlpH

Mep onepaUHH cqHTb!BaHHH co,llep~nuoro perHcTpa Hera c6poca noRasaH 

Ha pHc. 5, a Ha pHc. 6 npHBeAeHU BpeMeHHble COOTHOmeHHH CHrHaJIOB B 

CHCTeMe CAMAC. 3amTpHXOB8HHble 06J1aCTH yRa3b!BaIOT Ha AOilJCTHMble OT

RJIOHeHHH OT CT8HAapTHoro pacrIOJIO~eHHH CHrHaJIOB.' OmrnaHHbl0 Bblllle one

paUHH MOryT ;6HTI, Bbl3B8Hbl H no HHHUHaTHBe 'qiyHR~HOH8JII,HOrO OJ!Of{a npH 

nm.rnmH cHrHana _ L - ·11 8anpoc11 • 
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4. OIIBCAH1fE Cli!rHAJIOB 

4.I. AApec OJIORa N 

CHrHaJI aApeca OJIOK8 nepeAaeTCfl Ha HHAHBH.1tYaJ1I,HOH JIHHHH H3 yn

paBJIHIOmero K qiyHKUHOHaJII,HOMY OJIORY H paspemaeT euy BRJIIOqHTI,CH B pa-

6oTy. 1fueIOTCH ynpaBJIHIOmHe_6JIORH, ROTOpble Il03BOJIHIOT Bbl6HpaTb OAHO

BpeMeHHO HeCROJlbRO qJJHRUHOH8JII,Hb!X OJIOROB. . 

4.2. BHyTpeHHHH aApec A (Ag, A4, A2, Ar) 

3aHHMaeT qeTupe ABOHqHbJX pa3pHAa H Il03BOJIHeT TIOCJle AeROAHpOB

KH onpeAeJIHTI, 16 OTAeJII,Hb!X cXeM B 6JIOK0. 

4.3. KOA onepaUHH F ( Fl6' Fg, F 4' F2, Fr) 

3aHHMaeT IlHTI, ABQHqHbJX pa3pHAOB H Il03BOJIHeT Bb!IlOJIHHTb 32 pas

JIHqHb!X onepaUHH. THnbl KOMaHA npHBeAeHN/B,-Ta6JIH[{e 7. 

4.4. CHrHaJI saHHT B , 

Bupa6aTb!BaeTCH npn_ HaJIHqHH CHrHaJIOB N,A H F , YK83b!B80T ua 

o6ueH HHqiopuaunen H sanpemaeT 'Bee Apyrne onepaunn. 

4.5. CHrHaJibl cTpo6a s1 H s~'. 

CHrHaJI 81 HCIJOJ!b3yeTCff AJIH Bb!TIOJIHeHHH onepaUHH, ROT_op1,ie He 

MeHHIOT HHqJopuau1110 Ha MarHCTp8JIHX R H W , HanpHMep, saHeceHHe 

HHqJOpMaUHH B perHCTp, npHpameHHe R COA0p%HMOMY perHcTpa HT.A. 

CHrHaJI 32 MeHHeT HHWOpMaUJ,110 Ha MarHCTpaJIHX, HanpHMep, c6poc 

Bb!XOAHb!X perHcTpOB. B HCRJIIOqHTeJII,Hb!X cnyqaHX MO~HO TI0Jlb30BaTI,Cff 

cHrHaJIOM 82 AJIH 'sanHcH HH\t)opMaUHH, nepeAaBaeMoH uarHcTpanm.rn W 

CHrHaJIU ,llaHHblX 

4.6. - Ilepe,llaqa ,1(8HHhlX R ynpanmrnmeuy OJIORY ocymecTBJIH-
8TCH npH noMomH 24 uarncTpaneiL R , a K qiyHRHHOHaJibHOMY onoRy -
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P1 8 BueY 3aHH'1' 
11 H,!!HB~al!J,_:_ Individual. P2 /:6 

- -·-

Hb18 KOHTaKTbl Pa_tch P3 FB l\O)t 
----·---

Points P4 F4 Punctions DIT8Pfilm!t~ 
P5 F2 --

PeaenBHaH Rcecrvod X F 1 
;;nnoeT I,..1,ibit I AB 
CC5poc C8JI8KT. C BH81!1B'Hlf --

Clear A4 SU'b-addressee 
~H;ztHBH.ztY8JIJ,- Indi vid. Patel P6 a.itpeo ------

A2 
,me- liOH1'8R'Til Pointe 'P'7 A1 

--- -- ---

mi-~-! __§_tro~-~ 1 S1 z T~H ft li a e r!t1nnr. 
Strobe 2 S2 a Reenonao O'!''RB'f 

L24 1'24 
--·----- - --- --------- --- -------

--- - --- ·---- --- --· ---- ----·-- L_Z., lf23 ---- --· --
L22 rm 

---- ----- ·- -------
L21 -1121 --- ----

----~- 24 1'20 L20 _ 24_ ___24 
- - --

L19 -w 
-- --- L1S -11f 

-

BH;ztHBH)U'am,.:- Individual L1? i1~ Individual li!IAl!_BJ,1U'8JII,.:;-
Hbl8 Jll'(HIUf Look-at-Me L16 li'1E Station Hl:l8 JIHHBI 

aanpoca Lineo L15 1'1' Lines a.itpeca 
L14 1'1• OJIORa 

---

L13 Jl1~ 
t12 --.1. 
L11 1'11 
L10 JJ1C 
L <: )IQ 

LB JIB ---- -~------- n lf? ~-
L 6 .6 
L ' Jf5 
L li l'l4 
L 3 11'3 
L c :12. 
L 1 I1 

Res.- 12v DC -1i:: -2j - 24 v DC 
Res.+ 200v DC- +.D< -6 - 6 v DC 

~-------- --- Roa. n?v AC ACJ' Res.11'7 V AC A.CL - Reserved Y1 E Res. Cln!:lll Eal' 'r. 
-

Res.+ 12v DC +12 --- -
+24 +24 T DC 

Reserved Y2 +6 + 6 y DC 
------

0 T 0 0 -Uv 

Ta6.5. 
PacnoJIOXeHHe CHrHaJIOB H HanpH~eHHfl IlHTaHHR Ha. 

paa~eMe ynpaBJIH~~ero C5JIOKa. 
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P1 B BuBY 3aHHT 
H IUlBBiIAJ'.8~-=-- Ind:1,_yidual P2 :rib 

H!,l~.ROH'l'aR'l'bl Patch. P3 PB Punctione Knn 
Points rt I' 4 onepamrn --- ~ 

P5 p 2 
ll-'838'DBHBH Reeerved X Y-1 
.la.IIP6'1' Inhibit I AB 
CODOO C8.lI8RT. Clear C A 4 Sub-addresses BH8111HHlf 
IA.itnec 6.noKa Stati011 numbe:r • A 2 a;ztpec 
IDBIIPOC Look-at-Xe L A 1 
lli'l'pOO .1. ;:;°'robe 1 S1 z 1.i..n1tialise copoc 
Cirpoe5 2 Strobe 2 .:SC: Q Reanonce UTB8T 

W24 we;, 
----- -

"'' W21 
-- - --- -·- --·-----

W2C W19 
-----

12 ·- __ , -f2 lf1S W1'/ 
---- 12 -12 

W16 W15 
MarJicTnanz Write W1ll W13 Write MarHc-rpaim 

Bl.la W12 W11 Bus 
38:nJIClil ---

W1C w 9 7dnea- aarmcH Linea ---
W 8 w? 
" 0 w 5 -----
W.lf. w 3 ___..,::::::::.___ --1f 2 W 1 
R24 R23 ---
R22 1Hc1 

- -- -- ---, R20 R19 ------·-
12 IZ R18 R1? {Z 1Z 

R16 1H1!;> 
MarHCTDaJm Read H14 R1; Read MarHCTDaJlll 

Bus ll12 R11 lrus 
t{T8HHH Lines R10 R 9 Lines t{T8HHH 

RB R? 
H 6 R 5 
R4 R 3 
R 2 H 1 

Res.-12v D.C. -12 -24 -2~T I)._C. 
Res.+200v D.C -t20C - 6 - Gv D.C. -------
tteS.:'IT/ V A.c ACL ACJI Rcs,11?v A.C 
Reserved Y1 E Res. Clean Bn!'t ~ 
Res.+12 v D.C. +12 +24 +24v. DC 
Reserved Y2 ♦ -b + Gv DC 

0 V u +O n,,. 

Ta6. 6. 
Pacno.no~eHHe cnrHaJIOB n HanpHxeHHfl nHTaHHfl Ha paa~eMe 

ipyHK~OHaJII>Horo C5JioKa. 
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P.1c. 6. 

BpeMeHHue C00TH0rueHHH CHrHaR0B 
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,= a Ct11'1'8'fl, D8I'HC'fD I , .. "" Onepamur, 
~ I 

_ .. _ -"- ~ ro:vmra Hcnonay1>11t1e 
I=:, GtUlT8TI, H C6DOCHTI, nAT'I T 'l'n uarHcTpaJIH 
I= .3 Ct1HT8T!, B o6na'fll011 K071A 'l'An f y,y R - . 

--- .l{ on OJI!IJ!T81U,!WC 
F" HeCTl!lf71An'l'RAR 
FS .t'838DBH8H onepaIU!■, 10-

F6 He cTaHJiaMRR SI 
non3YDl!Ul8 

uarHcTpaJIH 
F 7 .l:'838pBH8H R -

J: R IlnoBeoRa aanooca 0n8paIUIH, H8 
F9 vopoo perHcTpa I rpynim ncnons]DIO{e 
FfO C6noo sanooca lii8rHCTp8Jill 
Ffl C6ooc oerHcTna 2 rnvmra R H W 

~ 12 HecraH;llanTHaH J{ on OJIBDTe JWrae 
F 13 .l:'838pBH8H onepaIU111, He 
F !'I H,.,..,.qn1rAnm1ra~· _HCilOJil>SYl>U8 
J:" 15 P,:,<1An1>uaa uar11c-rpamr 

R H W 

F f6 3arutcI. 11 D8l'llO'fD I rnvnnu OnepartBB, 
f: f7 -"- II -"- :, _a_ lliCilOJI!,8Jllll!l!8 
;:- f8 C8JI8RT. sim11c1, 'R nA'I'. I -rn. 11arHcTpaJIJ1 
F 19 C8JI8KT. sam11nT-. ll neT'. ;, T'n w 

F :M HecT8H7rR.DTHaH .U onomm-renmie 
J: 21 .1:'888pBH8H onepaIUIB, 
FP2 HecTaH.i,;apTHaH HCilOJil>3Jl)U8 
f: 23 .l:'888PllH8H uarHoTpaJill 

w 
F 211 EJIORHDOBK8 OnepaitHK, BO 
F :n; UpHp8ut8HB8 R CO.2l8J2ll• Bl:il6J2.J281', Hcnona11)111B8 

f' Pl: Can■e dxes■nnww■ 
uarBcTp&Jill 

F 27 IlnoBemrA u • 
R H W 

J: 2/l li8C'f8H;ll8p!llaH 1Ionoimuem.5e 
/:" 2/I .t'888PBH&JI OII8pa[U1■ 9 H8 
,:- in H80T8H)t8J)'fH8H 11 c n ona,rmue 

F 31 .t'888pllH8H 11arHcTpamr 
R H W 

Ta6. 7. 

CTaH)tapTHble KOUBH)thl CHCTeUbl CAMAC. 
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npH ITOMOIIUt 24-uarHCTpane» W. ~HCJIO MarHcTpanea onpe)teJIHeT AJIHHY 

CJIOBa B CHCTeue CAMAC (24 paapH;lla). 

4.7. 06IIUtn c6poc z 

HueeT a6cOJIIDTHbltt npHOpHT8T H ycTaHaBJIHBaeT Bee CXeMbl B Haqan1,

H08 COCTOHHHe. 

4.8. CeJI8KTHBHbln c6poc C 

.l{eifcTBJ8T KaK CHrHaJI Z , HO YcTaHaBJIHBaeT B HaqaJibHOe coc

TOHHHe JIHmb H8KOTOpble onpe)teJI8HHble KOHCTPYKUHe» qacTH CHCT8Mbl. 

.l{JJH 38IIUtThl OT nOM8X H cnyqanmi1x cCipOCOB cHrHaJibl z 11 C .ztencT-

BJIDT TOJibKO B npHCJTCTBHH cHrHaJIOB B H s2· 

4.9. 3anpeT I 

CHrHaJI aanpeTa I MOllt8T 6blTI, BUpa6oTaH Jil()~blM 6JIOI{OM H aanpe

maeT pa6oTy CinoKa HJIH ero qacTH • .l{eficTBne cHrHana I uo~eT aaBHceTb 

OT ROHCTPYKIU1H OJIOKa HJIH npe)tblAJme~ orrepaUHH. 

CHrHaJibl 6JIOKa 

4.10. Sarrpoc L 

CHrHaJI aanpoca L BblpaoaThlBaeTCH \PYHKU110H3JlbH!:lM 6JIOKOM, IIPH 

nOMOIIUt HH~HBH)tyaJibHon JIHHHH rrepe)ta8TCH I{ ynpaBJIR~meuy 6JIOKY H Bbl-

3blBaeT ero )t8HCTBHe. CHrHaJI aanpoca AOJIReH c6paCblB8TbCH nocne Bl:l

llOJIHeHHH onepauHH, Bbl3B~HHO~ aarrpocou, a T8K.11te llpli ITOMOIIUt KOM8H)tbl 

"c6poc aanpoca P 10
11 HJIH _ cHrHanoM 11 c6poc 11-z 

4.II. 0TB8T Q 

CHrHaJI OTBeTa Q Bblpa6aTblBaeTCfl ~YHKUl10H8JibH!:lM 6JIOKOM noc-

ne )t8KOAHpOBaHHH KOM8H)tbl. EcJIH 3Ta KOMaH~a CBHaaaa C BUBO~OM HH\POP-

M8[UIH Ha uarHcTpaJIH R HJIH W , TO CHrHaJI Q )t0JIZ8H npHcyTCTBO-
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BaTn Ao npHxoAa HMTIYRnca cTpo6a s 2 • B cRyqae Apyrnx KoMaHA H3MeHe

HHe CHrHaRa Q 3aBHCHT OT CaMoW KOM8HAU. 

4.I2~ Ha WYHKUHOHaRnHOM H ynpaBRH10meM 6ROKax HaXOAHTCH cooT

BeTcT~eHHO S(PI ¼ PS) H ?(PI¼ P7) KOHT8KTOB, KOTopue He HM610T 

CTaHA8PTHOrO Ha3HaqeHHH R RCTIORb3YIOTCH ARR pa3Hl:lX U6R6£i. noKyM6HT 

EUR4IOO 3anpemaeT HCTIORb3OB8Tb HX ARH BUTIORHeHHH OCHOBHUX onepa

UHW B 6ROK6, a cHrHaJibl Ha STRX KOHT8KTaX AOREHI:l TIOHBRHTbCH B npH

cyTCTBHH cRrHaRa B. 

5. BJIO™ 

BunycKaeMI:le B CTaHAapTe CAMAC 6ROKH uomHo pa3A6RHTb Ha ABa oc

HOBHI:lX THna. 

5.I. YnpaBRHIOIIU-1e 6ROKR, KOTOpl:le Bl:lpa6aTI:lBaIOT KOM8HAI:l, T.e. 

Bl:lAaIOT Ha uarRCTpanH CHrHan~ N,F,A U W 

py10•r Ha cl/irttanu L,Q u R. 

, a npHHHM8IOT H pearn-

5 .2. ct>ynK~OHannHI:le 6nOKH, KOTOpua npHHHMaIOT H pearnpyIOT Ha 

CHrHaJibl N,F,A U W , a BllCTaBnHIOT CHrHaJibl L,Q u R . 

IlpHBeAeHHaH Bl:lme o6maH KR8CCHWHK8UHH Bl:lTIYCK86MHX 6ROKOB CHCTe

Ml:l BKn10qaeT B ce6H 60Rnmoe KORHqecTBO 6ROKOB pa3RHqHUX TRTIOB. TaK, 

cpeA~ ynpaBRHIOmHX 6ROKOB MOmHO OTMeTHTb: 

I) TecTOBl:l6 reHepaTop~, Bl:lpa6aTI:lB8IOmHe HeCKORbRO KOMaHA HJIH 

noaBORHIOmHe BpyqHy10 npoBepHTn onpeAeReHHutt cocTaB annapaTypu. Ha

npHMep, 6RoKNE 7ce4-I, BunycKaeuutt wnpMo£i NUCLEAR ENTERPRISES, 

IlO3BOnH6T npoBepHTb pa6oTy OTAennHUX 6nOKOB B cocTaBe. Ha RHU6BO~ 

qacTM 6noKa HaXOAHTCH PHA nepeRn10qaTene£i, npH IlOMOmH KOTopux MOEHO 

Ha6paTb n106y10 KOMaHAY CHCT6Ml:l CAMAC H nocnaTb ee B HY~Hl:l£i 6ROK. 
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PeaynnTaTU Bl:lilOnHeHHH onepa~H MO~HO npOB8pliTb no HHAHK8UHOHHUM 

nawnoqKaM. BnoK Il03BOnHeT RH6o Bl:lCT8BRHTb ABe KOM8HAI:l co CTaHAapT

Hott CKOpOCTbIO, RH6o npoBepHTb pa6oTy ,CHCT6Ml:l no maraM. 

2) reHepaTopu rrporpawu, -KoTopue Bupa6aTI:lBaIOT onpeAeReHHy10 rro

cReAoBaTeRnHocTn KOM8HA H MoryT Bl:lJIORHHTb 6OR8e cno~Hl:le orrepaUHH. 

IlpHMepoM TaKoro 6noKa HBRHeTcH Programed Dat~way Controller 

NE 7025-2, KOTOpull BMeCT6 c KOHCORbIO NE0360 H 6ROKOM TIOCTOHHHO£i 

naMHTH THila NE 0361-I, ,NE7044-I HRH NE7077-l MO~eT CWOPMHpOB8Tb 

uenutt PH.it KoMaHA H o6pa6oTaTI, HHWOpuauirn no nporpaMMe, 3anncaHHo£i 
B naMHTH. 

BnoR NE7025-2 coAepEHT CYMMaTop, IlO3BOnHIOl!U1£i Bl:lTIORHHTb npo
CTI:l6 apnwueTHqecKne onepaunH. 

3) YnpaBRHIOmH6 6nOKH, npeAH83HaqeHHI:l6 ARR pa60TI:l C Bl:lqHCRH
TennHott uamHHott. 

8aAaqa 6nOKOB orpaHHqHB86TCH RH6o nepeAaqe£i HHWOPM8UHH H3 Ma

rIICTpanen B naMHTb M8lllHHbl H o6paTHO, nH6o nepeAaqefi c Bl:lTIORHeHReM 

H6KOTOpl:lX npOCTUX onepauHtt. ', 

~~H nepeAaqH HHWOPMaUHH H3 MamHHbl B cocTaB CAMAC HaAo npeABa

PHT8RnHO noArOTOBHTb B ynpaBRH10meM 6noKe KOMaHAY CAMAC H AaHHl:le~ 

TonnKo nocne aToro MOXHo Bl:lpa6aTb!BaTn Bee ynpaBRH10mne cHrHaRbl H 

rroc1rnaTn 1mwopMaun10 Ha uarHcTpaRH. 

nRH nepeAaqn HHWOpMaunn B MalllHHY B ynpaBnH10meM 6noire Heo6xo- -

AHMO Tair~e noArOTOBHTn KOMaHAY CAMAC, KoTopaH nepeAacT HHWOpMaUHIO -

Ha WYHKUHOHannuoro 6noKa Ha MarHcTpann R • · YnpaBmiromnn 6noK Aon

xeH npHHHTb nepeAaBaeMy10 l!HWOPMaUHKl. KpoMe STlfX CX6M t KOTOpl:le o6uq

HO peanH3lfPYIOTCH B BHAe BXOAHI:lX-Bl:lXOAHI:lX perHCTPOB, yrrpaBRHIO!UHil 

6noR Aonxen coAepEaTn PHA nornqecirnx cxeM, cnoco6Hb!X pearnpoBaTn 
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Ha ·ciarHaJ'Ibl aanpoca L, OTBeTa Q ia T • .zt. 

·Ilepe,ItaBaeuaH HH:J)OpMaUHff COCTOKT R3 CJIB.ztYIOIIU!X KOMJ1OHBHTOB: .· 

HOl!aH.zta: ·a.l(pec 6JIOHa - 5 pa8pfl,ItOB · 

BHYTPBHHHii a.zniec ·,::- 4 pa3pH.zta 

,HO.It onepaUHH -, 5 pa3pH,ItOB 

· .. a.ztpec HacceTH . . . '."'. 3 paapH.zta . 

.ztaHHble: -24.paapH.zta 

,U1rn no.ztrOTOBHH 3TOH HHqiopAmUHH Tpe6yeTcfl 3¼4 CJIOBa MaJiott BH

qiacJIHTBJII,HOtt MaIIIRHll. TaHottcnoco6 O6MeHa HHqJOpMaUHett HB1Ifl8TCH ca.;. 

Mb!M MB,llJIBHHb!M, HO Ob!JI npe.ztJIOJlteH ,ItJifl pa6OTbl CHCT8Mbl CAMAC c uamHHOtt. 

PDP -8 pa3pa6oTqHHaMH li3 peaKTOpHoro l\8HTpa Seibersdorf (ABcTplrn} 

B HaCTOflll\BC Bp8MH paapa6OTHHO MHoro CHCT8M; TI03BOJIH!Oll\HX 3Ha

q11TeJII>HO ycKopHTI> Bpetrn nepe;n;at111 HHqiopuauia11. BanpHMep~ 6JIOK 

Dataway _ controller NE 7048-2, paapa6oTaHHbltt B · Harwell H. BiinycKa

eubltt qmpMott Nuc~ear Enterprises .ztJIH uamHHbl PDP -8, Tpe6yeT MH 

HaKOilJIBHHH O,ItHOtt HOMaH,Itbl CAMAC O,llHOtt KOMaH.ztbl BBO,Ita-Bb!BO.zta' uamHHbl t 

HCITOJII>3YH ,ll]lff 3TOtt UBJIH O,l\HOBpeMeHHO CYMMaTop R 6yqiepHb!tt perHcTp. 
~ 

,Uo6aBoqHbltt 6JIOH 7049-1 TIO3BOJIH8T Bll\8 '60JII,1Il8 YB8JIHqliTI, CHOPOCTI, 06-

MeHa ,ItaHHblMH.3a cqeT HCTIOJib3OBaHHff,HaHaJia npHMOro ;n;ocTyna B naMHTI, 

Maurnm,1. 

YnpaBRHIOll\HB 6JIORH, Bb!IIYCRaeuble pa3mtMH qJHpMaMH ,IIJIH .ztpyrzx Ma~ 

WHH, pa6oTaIOT aHaJiorHqHb!M o6paaou. ,UOBOJII,HO MHoro OJIOHOB C,l\8JiaHO 

,ItJiff M8llll'1H qJHpM DEC , H· Helvett-Packard • ~M8IOTCH Pl BblnycKallTCH 

6JIOHH ,l\JIH ceuettcTB Mannrn PDP -8, PDP -II, PDP.15, HP 2II4, 

HP 2115, HP 2116 R .l\PYrHX. 
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5.2. ~YHHUHOHaJII>ITble 6JIOKK 

• < ~ • 

B ll8CTOflll\88 npe1rn Bb!TIYCRaeTCH 6OJII>moe !WJIRqecTBO 4JYHRUHOHam,-

llllX 6JIOKOB. IlepeqeH}, 1:x BUBCTe C !tpaTKHM OTIRC8HK8!.1 MOJKHO' HattTR D 

peHJiaMHb!X MaTep11anax paa1mqm,1x qmpM. Tpy.ztHo np1rnecTn Rx TOqHy10 

RJiaccmPRKaUHIO, uo !.WlltHO Bbl.zte11itTI> cne.ztyromue I'pyrrnbl. 

l. Enom: c rra panneJII>HblM BXO.l\OM-BUXO.ztou 

EJIOKH 3TOtt. rpymru COCTOflT H3 DXO)\llblX/BbIXO,l\IILIX perucTpOB pa3I!OH 

.ztmrnu, CHOpOCTH II THTIOB. 

2. bROlfR C TIOCJIO,l\OB8TOJI1>HblM llXO,llOM 

DJIOKH 3TOtt rpynrru COCTOHT. H3 60JI1>rnoro Ha6opa cqeTqHKOB pa3HOtt 

8.UKOCTR H CHOpOCTH. 

3. EnoHn cornacoBamrn l\JIH 1mem1rnx ycTpotlcTB 

_..,.-·'"'' 

JT8 1•pynna BI(]!JOqaeT 6no1m )\]HI ITOl\KJIJOqeHHH ,l\HCrr~een t MaI'!IHTHblX 

JI8HT r , net1aTaIOIIU!X YCTpottcT·B I rrepqiopaTOpOB, T8JI8T8HIIOB H ,n;pyrHX YCT-:

potlcTB. 

,, .• Ilpeo6paaonaTemJJ 

rpynna COCTOllT 113 pa3!IblX TliIIOB npe o6pa30BaTirnelt liO,l\OB, npeMH

umPpoBblX npeo6paaoBaTeJietl,' u11qipo-a11anoroBiu H attaJioro-unq1ponblx npe

o6paaoBaTeneu n corJiaconaTenetl yponnetl. 

5. qacbl II Tal,TOBll8 reHepaTopll 

6. DJIOlrn: C 3JI8HTpoHmrott COBTI8,l\8HH!I H aHamrna mmyJII>COB. 

7. ,Upyrue MO.zlYJIH. 
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6. 3AKJIKJllEHID: 

MaTepliaJW ,zi;aHHOiLpaC50TH · OTHOCHTCH B OCHOBHOM K 1rncceTe CHCTew 

CAMAG,. CTaH,zi;apT KOTOpotLco.zi;eplirnTCH B ,1l;OKYMBHTe EUR4100. Mttoro1rnc

C8TH8H CHCT8Ma omrnaHa B ,1l;OKYM8HT8- EUR 4600 H .zi;o11ycKa8T COCT8B .zi;o 

7 KaC,C8T. B HaCT0HlI{88 BPBMH HMBIOTCH ycTaHOBHH, COC'l'.0HlI{H8 H3 HBC

HOJibHHX ceMHKacceTHHX COCTaBOB. MM8IOTCH TaHJK8 MHOrOHacceTHHe CHC

TBMH, B HOTOpHX H8CC8T!,1 CAMAC 110,1l;HJIIOqeHH K OT,1l;8JinHHM Ka~aJiaM BBo,zi;a/ 

Blrno.zi;a uawHHH. CpaBH8HH8 OC58HX CHCTBM rrpHBe,zi;eHO B paC5oTe /11/ • Ilo

HBlrnacn TaKJK8 !1pOC5JieMa "CAMAC- software II cos.zi;amrn MamHHHOro H3HHa, 

y.zi;o6ttoro AJIH,llpOrpaMMHpOBaHHH H yqHT!,IB810lll8ro oco6eHHOCTH a Tpe6oBa

HHH o6opy,zi;oBaHHH 8BM H a11napaTyp1,1 CAMAC. 

IlpmaeHeHHe ,CJ,!CT8M!,1 CAMAC 1103BOJI_H8T, pacmHpHTb B03MOJKHOCTH MaJIHX 

3BM' H6X0,1l;Hl!IHXCH B COCTaBe qrnaHqecKOti a1111apaTyp1,1. HanpHMep, npeo6-
• •' I ' , . • • .; ,' •• '• 

pa3oBamrn KO.D:OB H :ztpyrHe onepau~rn, -rpe6yromiie 1 . .rnoro MamHHHoro Bpeue:-

HH H 6o~~ui'oro o6;e~a 11aMHTH, nepeHOC'.H~~H 
0

Ha ;, ~rdware 11
, HC110Jlb-

3YH cooTBeTcrByromHe 6noKH CAMAC. illapoKoe octtamettHe MaJI!,IX 8BM H ne

PHwepHtiHHX ycTpOtiCTB HHTepwettcaMH CAMAC 1103BORHT' nerKO: C03,1l;aBaTn 

nro6ble. KOHWHrypaUHH ycTpoilcTB~, 

Mttor1rn. na6opaTopHH ,aHaJior111rn1,1e no. cBoetl. opramrnauirn CMfili, Ta

irne 1{81{ Harwell, CERN, Daresbury. , .' , wr 10K0'·110Jln3YIOTCH CHCT8Motl 

CAMAC H HX 011HT 110,zi;TBepllt,zi;aeT Y.zt?9C.T~a, cHCT_0Mli. ,! ·' 

_.,_,.-'. ',I! 
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* 
B CBH3tt C OTCYTCTBHeM enHHOOdpasHol TepMHHOnorHH 

B nHTepaType BCTpeqa~TCH cnenyID~He HB3BBHHH: 

KacceTa 

YITPBBHHIDUU1it dnoK 

- KpeitT 

- KOHTpOJIJJep 

~YHK~OH3UhHhlll 6noK - MO~Ynh 

HH~HBH~yanhHBH nHHHH - WHHa 

a.z.wec _ c5noKa 

BHYTP6HHhllt ~pee A 

O611U1it c6poc - z 

N - Bhldop MO~nH 

- cy6a~pec A 

- rro~rOTOBKa 

ceneKTHBHhlit cc5poc C - c6poc C 

Py-KOITHCh rrocxyrrHna B H3AaTenhCKHil OTAen 
17 A0KaOpH 1971 r. 
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