
C 3V·lf, f( 
-·-...;....;... 

·r- c;3& 
COOBIUEHJ1fl 

·oB'bE.LJ:l1HEHHOrO 
· J1HCTJ1TYT A. · 

fl.LJ:EPHbiX . 
J1CCJI~.LJ:QBAHJ1fi 

LlyiSHa 

·z 
a: ... ' 

3.ry3HK, M.TypaJia ' 

.· 

Pl3 - 6748 

·!I = "" 
BJIOK "CAMAC'; ti;Jifl Clfi1TbiBAHJ1fl ', Jt1~<POPMAUi111 
C 3JIEKTPOHJt1KJ1 OPOOOPUMOHAJibHhlX KAMEP. 

1972 



>HblX HCCJieAOBaHHii 

t- HnepHbiX nccnenoBa­
•, Oan nanaroTCH B co­
OT coo6meanfi aaKnro­

~;·~·~ ~"~ pona-Beaea B 

)tp •. ,.-

~ ,I MH~ .liM9lOT 
~ ro nocneaane 

_--_·. ·- BneH B 3 Ba-

~~/'< 
ll;?' ~- · rKax. · 
0:). Tp8Hbl;-Y'I8CT-

~~ , T T9M8Tll'l9-
~. ' 

1 
I 
I 
I 
I 

I 
! 

P13 - 6748 

3.ry3HK, M.TypaJia · 

BJIOK "CAMAC" AJIH C1JJ.!fb1BAH"H "H«<>OPMAQHH 
C 3JIEKTPOHHKH llPO~OPQHOHAJibHMX KAMEP 

C~"Le,nnucJm:J:i n~C'iiJl'fl 
~:pn~~ DC~1CAOBn~tcrJ 

~- 6MGJlViOTEHA 

\ 



. 

. _..., .j 

I 
I. 

·l 
, .. j 

l 

• \j 

• I 

'J 
I '. 

l· 
, I 

! 

·· .. , 

llpH perHCTpal.(HH KOOp,nHHaT C llpO~Opl.(HOHaJihHhiX KaMep 'la.<?TO 
llpHMeHHIOTCH· OT,neJihHhie :meKTpOHHhie CXeMbl ,nJIH Kam,noii llpOBOJIOKH, . 
Haxo,nHII.(HeCH npHMO .Ha KaMepe/ 1.-_ 3 ~ TaKoe. pemenue .HamieTCH cpaa­
HHTeJILHO · ,noporHM, HO· npocThiM H y,no6HLIM, TaK KaK no3BOJIHeT 
ucnoJih30BaTh ace nonomuTeJihHhie napaMeTphi nponopulionanhHhiX 
KaMep: xopomee apeMennoe pa3pemeHHe, Manoe MepTaoe apeMH, . 

· BhiCOKYIO J<lxbeKTHBHOCTh ,nJIH MHOrHX TpeKOB~ . . 
·B nacTOHII.(ee apeMH ao Mnorux Jia6opaTopunx ae,nyTcH pa6oThi 

no COJ,naHHIO cneuuanhHOH HHTerpaJihHOH CXeMhl ,nn'H nponopl.(HOHaJihHhiX 
xaMep c noru-Koii yKaJanHoro Tuna I 4 • 5~ 'ITO 3Ha'IHTeJILHO cH.H3HT 
CTOHMOCTh, ynpoCTHT KOHCTpyKI.(HIO H llOBhiCHT Ha,nemHOCTb CXeM. 

Tpe6oeaHuJl 1< pezucmpupyK;111ei1 3/leKmpoHuKe 
-. •' . . ; ... 

llponopuuonaJILHLie KaMepLI H npuHa,nnemall.(aH HM :mex~poHHKa 
.HanHIOTCH· 6LrcTpLIM ycTpoilcraoM, MepTaoe apeMH KoToporo He npe-· 
BbiUiaeT . 1 · .. MKCeK. .ECJIH · ycTaHOBKa ·He . co,nepmHT ,npyrHX, 6onee 
Me.nnennLIX ycTpoiicTB, cxopoch pa6oTLI 6y~eT onpe,neJIHTLCH B 9cnoa­
HOM nepe,naqefi ,naHHhiX B HaKOllHTeJib, KOTOpbiM. 06bi'JHO HBJlHeTCH 
3BM c· MarHHTHbi'MH neHTaMH. . . . . . 
. : B He6oJILUIHX ·cHcTeMaX c xonu<lecTBOM llJ>OBOJIOK B HecxonLKO 

,neCHTKOB 'II B cnyqae . perHcTpaJiHH He6oJILUIOrO .·KOJIH'IeCTBa HHTeii 
B . ceKyHAY, MO)I(HO nepe,naBa Tb Ha MaUIHHy' .HH<iJopMal.(HID co. acex .. ' ' . 

npOB?JIOK
1 
CKa~HpyH. HX B rpyrmax, COOTBeTCTByiOII.(HX .D:JIHHe MaUIHHHOrO 

cnoaa I 6 ( Ecnu KOJIH'IeCT~o npoaonoK .nocTura·eT necKOJibKHX TbiCH'I,. 

TaKOe pemeHHe HBJIHeTCH He.,nonyCTHMbiM. 



MaKCUMallhHaJI CKOpOCTh Ha6opa C06hiTUH . onpe,nenJieTCJI Ha 
. ocHoBaHuu napaMeTpoB 3BM u ee BHeiiiHHX ycTpoiicTB. ,lJ;JJJIMarHuTodlo­
. HOB. HP H27-2020 B /7-,nopo)f(e'IHhiH/ uHP H07-3030 'G/9-,nopo)f(eq­
Hhiii/, pa6oTaiOII.\UX C 3BM HP 2116B, CKOpOCTh npueMa - 16700 
H 60000 3HaKOB B CeKyH,ny/7/ COOTBeTCTBeHHO. 3a O,r{UH IJ;UKll yCKOpu­
TenH "T = 8 ceK /BenH'IHHa T ,nnH ycKopHTeneii JIB3 OHRH n H<I>B3/ 
C nOMOII.\hiO 3THX MarHUTOlPOHOB perHCTpupyeTCJI .N C06hiTUH cpe,nHeii 
,r{llUTellhHOCThiO n 16-pa3pJI.r{HhiX CllOB."N' H "N"COOTB.eTCTBeHHO paBHhi: 

N '= .8350 H N ':' = 30000 /eM. pnc. 1/. 
n n 

Ha OCHOBe 3TUX orpaHU'IeHUH MO)f(HO .r{llJI ,naHHOH ,nnuTellhHOCTU .c6poca 
ycKopuTenn t Bhi'IUCllUTh MaKCUManhHO .nonycTuMoe BpeMJI r , 
3aTpa'leHHoe Ha nepe,naqy o,nHoro cnoBa B 3BM /puc. 2/: 

r· - t 
MBKC- 8350 

U T 
MBKC 

t 
30000 

Bu,nHo, 'ITO npu .nnuTenhHOCTu c6poca t > 0,3 ceK BpeMJI Ha 
nepe,na:qy o,nHoro cnoBa r > 10 MKCeK, 'ITO HeTpy,niio o6ecne'IUTh ,nnH 
MallhiX 3BM, pa6oTaiOII.\UX iia llUHUU C 3KCnepuMeHTallbHOH ycTaHOBKOH . 
/TaK, ,nnH HP 2116B :u;uKn paBeH 1,6 MKCeK/. C TO'IKU 3p.eHuJI CTaTu­
CTifliecKux dJnyKTya:u;uii, npu UCnOllb30BaHUU onepaTUBHOH naMJITU 
3BM KaK 6biCTporo 6ydJepa, )f(ellaTellbHO UMeTb T .:5 10 MKCeK. 
. Ha OCHOBe Jipe,nbl,nyrn;ux pacCy)f(,neHUH BU.r{HO, 'ITO rnaBHOe Tpe6o-

BaHue: U 3lleKTpOHUKa C'IUThiBaHUJI ,naHHbiX C nponopiJ;UOHallbHbiX KaMep 
CBO.r{U'fCJI K 6biCTpOMY OT6opy none3HOH UHdJOpMaiJ;UU /c IJ;ellbiO yMeHb· 
IIIeHUJI KOllU'IeCTBa CllOB, OnUChiBaiOil.\UX O.r{HO C06biTUe/ U nllOTHOH 
nepe,naqe ee ;B 3BM - no TaKoMy" nyTU u,nyT U KOHCTpyKIJ;UOHHbie 
peiiieHUJI I 2, g I. 

JlozuKa ctJumbHJauuR uu¢opMalJUU 

0nUCbiBaeMaJI CXeMa n03BOllJieT C'IUTbiBaTb ,naHHhie· C 16 npo­
nopn;UOHallbHbiX KaMep, co,nep)f(all.\UX no 512 npo:BonoK. Ha puc. 3 
cxeMaTuqecKu noKa3aHa · opraHu3an;uJI cucTeMbi C'IUTbiBaHUH fqucno 
KaMep MO)f(eT 6hiTb ,npyruM npu 0611.\eM KOllU'IeCTBe npOBOllOK, paBiiOM 
8192/, . 

·4 
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; 

•t 
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Ha puc. 4. noKa3aHa • opraHu3a:u;uJI 3lleKTpou 
Ha o,nuoii KaMepe·. CxeMbi 3anoMuHaHUJI co6paHbi B N. 
11.\YIO; .no 16 32-pa3pH,nllhix:·rpynn, Bee rpynnhi o61 
o6'be,nuHeHhi no BhiXo,ny cxeMoii "HJIH": CTpo6upy 
UHTepdJeiicHoro 6noKa "CAMA.C" C'IUThiBaiOT uH:dJopM 
HOH rpynnhi U36paHHOH KaMepbl, npoBepJIIOT ee, U, B 
HUH none3HOH UHdJopMaiJ;UU, COOTBeTCTBYIOII.\UH KO,n II 
MaiiiUHHOe cnoBo /puc~ 5/ co.nep)f(UT· cne,nymuiue 
HOMepa pa3pJI.r{OB/: 

1-4- - a,npec nponop:uuoHanhHoii KaMepbi 
5-8 - a,npec rpynnhi Ha KaMepe 
9-13 - a,npec npoBonoKu B rpynne 
14,15 -. np113HaKU cpa6aThiBaHUJI .r{BYX .. Ull 

IIpOBOllOK. · ·. 
B nponopuuoHanbHoii KaMepe ;qucno cpa6aTb: 

. COCe.r{HUX npOB_DllOK OT O,r{HOH 1-IaCTUIJ;bl COCTa'Bllil 
COOTBeTCTBYIOII.\IfX IIpU3HaKOB BMeCTO OT,r{ellbHbiX Ht; . . 
cymeCTBeHHO yMeHhiiiaeT KOllU'IeCTBO CllOB; nepe,n 
/.nnH cucreMhi 113 16 KaMep - no'ITU. B .nsa pa3a/. 

Pa6oma 6AoKa C'lUmbHJaHUR 

Ha puc. 6 noKa3aHa lPYHK:UUOHallbHaJI cxeMa 
"CAMAC". PucyHKU 7-9 npe,ncTaBnHIOT 6onee no.np< 
cucTeMbl Bht6opa a,npecoo KaMepbi u rpynnhi,. np1 
CO CXeMaMU KO.r{UpOBKU HOMepOB pa3pJI.r{OB~ co,nep)f(i 
·cue niMbi ynpaoneuun. OcuoBHhie BpeMeHHhie p.uaq 
Ha puc. 10. 

· Pa6oTa 6noKa /nocne c6poca B ucxo,nuoe cocT, 
· KOMaH.noii.EN ABLE, conpoBo)f(,naeMoii . cooTBeTCTBYIOJ 
6noKa curminoM N , oT' KOTOphiX cpa6a ThiBaiOT . Tp 
nSTATiai F-F u 3anycKaiOTCH reuepaTophi IMJ:IZ a 10 . 
A,~peCHble C'leT'IUKU nocne o6HylleHUH _HaXO.r{JITCH B 
'ITO. cqu'fhmaiOT uudJopMatiuro c nepsoii · rpynnhi < 
nepaoii KaMephi. B cnyqae, ecnu .xoTJI 6hi o,nua .np< 
/onpeAemieT no 32..:KpaTuan cxeM:a · "H.JIH'', en 
uudJopMa:u;un curllarioM LOAD 3aHocuTcJI B · · 32-pa 
c,nsura, nocne qero uaquuaiOT pa6oTaTb "qachi" 1C 
uudJopMaUUIO B perucipe, 6nOKHpyeTCJI B03MO:ll 



ii · onpe,D;emieTcH ua 
CTB. ,[(JJH MarHIITOcPO" 
3030 'G /9- .D;opomeq­
TL npneMa - 16700 
a OAUH :uuKJI ycKopu­
B3 OIUIH u l1cl>B3/ 
. 'N C06LITUH cpe,D;Heii 
ITBeTCTBeHHO paBHLI: 

c. 1/. 

;JIUTeJILHOCTU c6poca 
CTUMOe BpeMH T , 

mc.-2/: 

. 0,'3 CeK BpeMH Ha 
r.D;iio o6ecnequT:b .D;JIH 
TaJILHOH YCTaHOBKOH 
roqKu 3peHUH CTaTu· 
;)paTUBHOH naMHTU 
s. 10 MKceK. 
qTo rrraBHoe Tpe6o­

lp:uuouarrLHLix KaMep 
.uu I c :uerrLIO yMeHL • 
06LITUe/ U ITJIOTHOH 
u KOHCTPYK:UUO'HHLie 

, .D;aHHLie c 16 npo • 
ononoK. Ha puc. 3 
CtfUTLIBaHHH jqucrro 
~-~ ITPO,BOJIOK, paBHOM 
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. Ha puc. · 4. noKa3aHa · opraHu3a:UuH :JJieKTpoHuKu,. uaxo.D;HIUaHcH 
u·a O.D;HOii KaMepe. CxeMLI 3anoMuHaHUH co6paHLI B MaTpu:uy, co.D;epma· 
IUYIO,' .D;O 16 32·pa3pH.D;HLix: rpynn, Bee rpynnLI o6IUero qucrra KaMep 
o6'Le.D;uHeHLI no BLIXOAY cxeMoii ".111111". CTpo6upyroiUue .curHaJILI oT 
UHTeprbeiicuoro 6JIOKa "CAMA-C" cquTLIBaiOT UHcPOPMa:UUIO C onpe.D;erren~ . 

-uoii rpynni.I u36pauuoii KaMepLI, npoBepHIOT ee, u, B crryqae o6uapyme· 
HUH none3HOH UHcPOpMa:uuu, COOTBeTCTBYIOIUUH KO.D; nepe,D;aeTCH B 3BM. 
Manmuuoe crroBo /puc~ 5/ co.D;epmuT- crre.D;yromue .D;aHHbie /yKa3aHbi 
HOMepa pa3pH.D;OB/: 

1·4 • a,D;pec nponop:uuouaJILHoii KaMepLI 
5-8 • a.D;pec rpynnLI na KaMepe 
9·13 • a,D;pec npoBOJIOKU B rpynne 
14,15 • · npu3HaKu cpa6aTLIBanuH ABYX urru Tpex coce,D;uux 

npOBOJIOK. · · 
B nponop:uuoiiarrbHOH KaMepe qucrro cpa6arbmanuii necKOJibKUX ? 

, coce.D;Hux npoB_orro!< ~T o.D;Hoii qacTU:UL! cocralllUle+-So/o. llepe.naqa · 
COOTBeTCTBYIOIUUX ITpU3HaKOB BMeCTO OT.D;eJILHLIX HeCKOJILKUX a,D;peCOB 
cyiUecraeuno yMe.nLmaeT KorruqecTBO crroB; nepe.D;aaaeMLIX na- 3BM 
/AJIH cucieMLI U3 16 KaMe~ - noqTu B .D;Ba p~3'a/. · 

Pa6oma 6AoKa ct~umbreaHUJI 

Ha puc. 6 noKa3aHa rPYHK:UUOHaJILHaH cxeMa 6rroKa cquTLIBaHuH 
"CAMAC". PucyuKu 7 • 9 npe.D;cTaBJIHIOT 6orree no.D;po6HLie· 6rroK • cxeMLI 
cucTeMLI BLI6opa a.D;pecoB KaM'epLI u rpynnLI, npueMHoro perucrpa 
CO_ CXeMaMU KO.D;UpOBKU HOMepOB pa3pH.D;OB, CO.D;epmaiUUX UHcPOpMal(UIO, 
cucTeMLI ynpaBrreuuH.- OcuoaHLie BpeMeHHLie .D;uarpaMMLI npuae.D;eHLI 
ua puc. 10. · - · - -

Pa6oTa 6JIOKa /no.cJie c6poca B .UCXO.D;HOe COCTOHHUe/ HaquuaeTC~ 
·KoMaH.D;Oii'ENABLE; COITpOBOiK,D;aeMOH COOTBeTCTBYIOIUUM .D;JIH ,D;aHHoro 
6rroKa curuarroM N , oT' KOTopLix cpa6a TLIBaiOT rpurrepLI ENABLE F-F 
USTA71CW F-F u 3anycKarorcH reuepaTopLI IMJ:IZ H 10 MHZ /puc. 9,10/. 
A,[(pecHLie cqeTquKu .nocrre o6uyrreHHH _uaxo.D;HTCH B TaKoM norromeuuu, 
qTO. cquTLIBaiOT UHcPOpMa:UUID C nepBOH rpynnLI CXeM 3aiTOMUHaHUH 
nepaoii KaMepLI. B cnyqae, ecrru xoTH 6LI O.D;Ha npoBoJioKa cpa6orarra 
/onpeAeJIHeT 3TO 32~KpaTHaH CXeMa. "111111'', . CTOHIUaH ~a BXO.D;ef, 
unrbopMa:uuH curuarroM WAD 3aHOCHTCH B · 32·pa3pH.D;HLiii perucTp 
c.D;Bura, nocrre qero uaquuaroT pa6oraTL "qacLI" 10 MHZ, c,D;auraroiUue 
UHcPOpMa~UlO B perHCTpe, 6JIOKUpyeTCH B03MOiKHOCTL ITOBTOpHOH 



3allHCH B perHCTp',' H '3aKpbiBaiOTC.SI• BOpOTa a,npe CHhiX -c'qeTqHKOli:JIOMepa 
KaMephi H rpynnhi: Kor.na· -ypoBeHh ~-"IIonuoro"· pa3pH,na -noHBHTCH ua­
BhiXO,ne · i)erHCTpa /npH HeCKOJlhKHX 'Cpa6oTaBIDHX npOBOJIOKaX :no 
COOTBeTCTByeT llOCJie,nil:e"My "llOJIH,OMY': 'pa3pH,nyj OH- 6JIOKllpyeT BOpOTa 
"qa:coB'\ -- ocTaHaBJIHBaeT cqeTqnK uoM:epa' npoBono:K H · BhiCTllBJIHeT 
TpHrrepi.AMF-F, qTo 03Ha'IaeTHaJIHqne HH<}!OpMaD;HHB6JIOKe/pHc.8-10/. 
· · ~ ,ll;aJihHeiimaH- pa6oTa 3aBHCHT oT · OTBeTa- ·6noKa>· ynpaaneHHH 
KOp3HHOH .''CAMAC" ;READ, KOTOphiH cqHThiBaeT COCTOHHHe a,npeCHhiX 
cqeTqHKOB n BcnoMoraTeJihHoro 2-pa3pH,nuoro perncTpa c,n:Bnra,- co­
.nep:>Kamero nu<}lopMan;nro·•· o KonnqecTBe'- cpa6oraBmnx coce,nunx 
llpOBOJIOK. IJOHCK HOBOrO "llOJIHOro'! pa3pH,na: · B perHCTpe C.IJ:BHra ., 
uaqnuaeTcH nocne cne,nyroiD;ero· cnriiana roTOBHOCTH ENABLE , B cnyqae 
o6uapy:>KeHHH. TaKoro npon;ecc nepe,natJH ~ COOTBeTCTBYIOID;HX ·aApeCOB 
llO;BTOpHeTCH. ~> 4 

Ilocne npoBepKn ·Bcex pa3pH,noB perncTpa c,n:Bnra cnruan 32BIT 
c6paCbiBaeT B HCXO.IJ:HOe llOJIO:>KeHHe Tpnrrep WAD F-F' HH<}lopMHPYIOID;HH 
·o npHCYTCTBHH HH<}lopMatiHH 'B perHCTpe, n·3anycKaeT TpHrrep 32BJT f..:.F, 
:KoTophlii oTKphmaeT Bopora".nn.s~ cnrui:I.Jla o·T reuepa Topa NEXT 'GROUP, 
c,nBHraromero a,npecnhie c'-lel'IHKII B nono:>Kenn.s~·, cTpd6npyromne cne,nyro­
myro ·rpynny cxeM 3anoMHHaHHH ua nponopn;noHaJihHhiX KaMepax /pnc. 9, 
10/. ECJIH 3Ta rpynna co,nep:>KHT HH<}!OpMaD;HIO, CHrHaJI OT CXeMhl "HJUI" 
ocymecTBJIHeT pe:>KHM . cKalinpoBaHHH 11_- ne.pe,naqn, a ecnn ee neT, 
Bhi,naeTCH cne,nyiOID;HH CHrHa·JI 'NEXT 'GROUP ,no Tex nop, llOKa He Haii,neTCH 
"noirua.s~"- ·rpynna. •• .. ' • • .-: -

• llncno rpynn,. o.nuoii KaMephi n ·· o6mee qncno KaMep MO:>KHO 
3ahaaaTh_- c noMOID;hiO nepeKnroqaTeneii .. ua _ nepe,nueii nauenn 6noKa J' · 
/pnc, 7 I • Kor.na cncTeMa · .onpocnT 3a,nauuoe KonnqecTBO- KaMep, 
Bhlpa6aThiBaeTCH cnruan ocniHOBa END•>,· KOTOphlii BhiCTaBJIHeT Tpnrrep _. 
END F-F,c6paCbiBaeT H 6JIOKHpyeT Tpnrrep STATION F-F /pnc·. 7 ,9/, npn 
3TOM 6JI<)KHpyeTCH BbiXO.IJ: CHrHaJIOB KOMaH,n Ha IIIiiHy Q ,'qTO .IJ:JIH 6JIOKa 
ynpaBneHHH Kop3nuoii HBJIHeTcH npH3HaKOM oKouqaumi pa6oThi. BpeMH 
cqHThiBaHHH HH(lJOpMaD;HH 0 npOXO:>K,neHHH m qacTHD; C KaMepi>I, co,nep- . 
:>Kain;eii M rpynn, paBHo: · ·_ • ·_,_ 

-~'. 
, r Mm =CMt.~ .3,2 +;m • (1 ) MKC~K 

a BpeMH, · 3aTpaqeHHOe Ha ~.IJ:HO CJIOBO: 

~.,- ~-- . .Y . . .,. 
TM1 =(m ;r3,2. + .t1 ). MKCeK;, _ 

6 

r,ne t 1 - D;HKJI o6paiD;eHHH K 3BM B MKCeK. IlpH M= 8, 
r M

1 
= 10,4_ MKCeK, qTo rpy6o COOTBeTCTByeT Tpe6oE 

ecnn: M = 16, m = 1, t 1 = 3,2 · MKCeK, r M1 = 22,4 
y:>Ke iiHMHTHpOBaTb CKOpOCTh Ha6opa ,naHHhlxx/ 

lionhmoii BKna.n B Bennqnuy cpe,nuero BpeMeE 
CJIOBa BHOCHT BpeMH onpoca, KOTOphiH llpOHCXO.IJ:HT 
3Ta qacToTa Bhl6palla ,nnH cncTeMhi nponopn;nouanh 
CHrHaJihHhiX Ka6eneii ,no 50 M C C06CTBeHHOH 3a,n 
EcJIH Ka6eJIH 3HaqnTeJihHO KOpoqe, 3TY CKOpOCTI 
B 2-3 pa3a • 

Jlwwu nepeoa'-lu 

,ll;nH nonyqeHHH xopomeii noMexoycToiiqHBOCT 
cKopocTH pa6oThl cncTeMhi, npn nepe,naqe cnr 
npnMeHHTh 3KpaunpoBaHHhie npoBo,na,KoaKcHaJihHhie 
CKpyqeHHhle B naphl, cornacoBaHHhie Ha KOHn;ax. E 
B~HHH 50-oMuoro Ka6en'.s. /uanpnMep, PK-50-1, 
npo6JieMa o6ecneqeHHH .IJ:OCTaToquo MOID;HhiX H CTaH 
CXeM, pa6oTaiOID;HX. Ha Harpy3KY 50 HJIH 25 OM 
"HJIH" ua KaMepax/_,.-. -CTaH,napT "CAMAC" peKo 
ypoBHeii TTL 0.- 3-B HJIH MM 0--0,7 B. Ilepe,naqa 
3hiBaeTCH 3aTpy,nHHTeJihHOH .H3:.-3a '··60JihiiiHX Tpe6 

/.D:JIH KaMephl lHM~:=· Ji"'i 120 Maj. Ilepe,naqa CH~H 
30Ba'HHeM~Bh1·XO.IJ:HhiX TOKOBhiX KJIIOqeif• TaK:>Ke HBJIHe 

~60JihillOrO llOTpe6JieHHH TOKa /.D:JIH KaMephi J 
IlpnMeneune Mni<pocxeM ECL /n pa6oTa ua nx yp 
HeB03MO:>KHhiM B CBH3H C Harpy3KOH 25 OM. 

CxeMa BKJiroqenHH npnBe,neua ila puc •. 11. B1 
TaMH , 6y<}lepa·.; _'',HJ111~' • HBJIHIOTCH· cxeM},I TTL· .. "Hl 
Konnein'op'oi.f~'KoTop·i,,e Ii'a·uarpy3Ke\·25·ow.naroT'cu 
c noM'Omhro .nuo.nuoii'-nenotii<JI' n 'npeo6pa:i'o':Ba +enH yj 
MO:>KHO BOCCTaHOBHTh ypoBeHh 0 - +3 B. 

06hlqHo B 3KCnepHMeHTe KPOMe HH<}!OpMaD;I 
,neTeKTOpOB nepe,naeTCH HeCKOJlhKO ,neCHTKOB CJIOB, C 

,naHHhle, KOTOphie. MO:>KHO nepe,naBaTh C- MaKCHM~ 
TaK qTo B cpe,nHeM T ::; 10 MKCeK. 

7-



< • 

biX c'qeT"'HKO:S1HOMepa 
aJpH~a >llOHBHTCH Ha 
!HX npOBOJIOKaX 3TO 
OH··6JIOKilpyeT BOpOTa 
OJIO~ H:BhlCT~BJIHeT 
HB6JIOKe/pHC.8·10/. 
. ' '6JIOKa>• ynpa:SJieHHH 
COCTOHHHe a~peCHhlX 
'erHcTpa c~BHra,· co­
;o-faBiuHx . coce~HHX 
B perHCTpe C~BHr~ 

;'-r-H.ENABLE ,a cnyqae 
!TCTByiOI.QHX a~peCOB 

~imra •cHrHan 32BIT 
F-F, HHtPOPMilpyiOI.QHH 

leT TpHrrep 32BIT f.;.F, 
paTopa 'NEXT· 'GROUP, 
po6Hpyroi.QHe cne~yro­
bHLix KaMepax /pHc. 9, 
'Han OT cxeMLI "HJIH" 
'IH, a ecnH ee HeT, 
uop, noKa He Haii~eTcH 

'IHCJIO KaMep MO:>KHO 
e~Hen·· naHeJIH 6noKa 

KOJIH'lJeCTBO KaMep, 
: BhiCTaBJIHeT TpHrrep . 
ry F-F/pHc·. 7,9/, npH 
:IHY Q ,''ITO ~JIH 6JIOKa 
iaumi pa6oTLI. BpeMH 
:m1; .c KaMephl; co~ep-

..... ~ . 

'I 

\ 

I 
. j 

i 
j 

I 
j 
~ 

i 

1 
i 
r 

r~e t 1 • UHKJI o6paiiJ;eHHH K 3BM B MKCeK. IlpH M= 8, m = 2, t1 =3,2MKCeK 
r M

1 
= 10,4 MKCeK, 'ITO rpy6o COOTBeTCTByeT Tpe6oBaHHIO T- 10 MKCeK, 

eCJIH: M = 16, m = 1, t 1 = 3,2 MKCeK, T M1 = 22,4 MKCeK, 'ITO MO:>KeT 
y:>Ke jiHMHTHpOBaTb CKOpOCTb Ha6opa ~aHHhlXx/ 

liOJihlllOH BKJia~ B BeJIH"'HHy cpe~Hero BpeMeHH nepe~a"'H o~noro 
CJIOBa BHOCHT BpeMH onpoca, KOTOpblH npOHCXO~HT C 'lJaCTOTOH .1 Mru. 
3Ta 'lJaCTOTa Bhi6paHa ~JIH CHCTeMbl nponopUHOHaJibHhiX KaMep C ~JIHHOH 
CHrHaJibHhiX Ka6eneil: ,II;O 50 M C C06CTBeHHOH Ja~ep:>KKOH 0,5 MKCeK. 
ECJIH Ka6eJIH JHa'lJHTeJihHO Kopoqe, 3TY CKOpOCTb MO:>KHO ~OBhlCHTb 
B 2-3 paJa; 

Jlwwu nepeoa'-lu 

AnH nony"leHHH xopollleii noMexoycTOH"'HBQCTH H MaKCHMaJILHoii 
cKopocTH pa6oTLI CHCTeMLI, npH nepe~aqe cHrmin~B :>KeJiaTeJILHO 
npHMeHHTh 3KpaHHpOBaHHhle npOBO~a,KoaKCHaJibHble Ka6eml HJIH Ka6eJIH, 
cKpy"leHHbie B naphi, cornacoBaHHbie Ha KoHuax. B cnyqae 'ltcnoJILJo­
BCJ.HHH 50-oMHoro Ka6en'H /HanpuMep, PK-50-1,5-11/,' BOJHHKaeT 
npo6JieMa o6ecneqeHHH ~OCTaTO"'HO MOI.QHbiX H CTaH~apTHbiX BhiXO~HhiX 
cxeM, pa6oTaiOI.QHX Ha HarpyJKy 50 HJIH 25 oM /6ytlJepHLie cxeMLI. 
"HJIW' Ha KaMepax/ .•. - CT~H~apT "CAMAC" peKoMeH~yeT nepe~atiy 
ypoBHeii TTL 0.- 3·B u.rm NIM 0--0,7 B. Ilepe~aqa curHanoB 'TTL oKa­
JhiB<ieTcH Ja TPY~HHTeJibHOH ._H3 :-:.Ja ·60JihlllHX Tpe6yeMLIX MOI.QHOCTeH: \ ',_ ...... ' 

/~JIH KaMe phi lu~m .= 32 x 120 Ma/. Ilepe~aqa cHrHanoB NIM c HcnonL-
30Ba'HHeM--Bb1·xo~HhiX TOKOBhiX KJIIO'lJeH TaK:>Ke HBJIHeTCH CJIO:>KHOH H3" 3a 

~60Jibllloro noTpe6neHHH ToKa / ~JIH KaMe phi 1 nocT = 32x36 = 1a/. 
IlpHMeHeHue MHi<pocxeM ECL /H pa6oTa Ha HX ypoBHHX/ cTaHOBHTCH 
HeB03MO:lKHbiM B CBH3H C Harpy3KOH 25 OM. . 

CxeMa BKJIIO"leHHH npHBe~eHa na pH c .. 11. BLIX~~HhiMH ~~eMeH-
. TaMH , 6yt1Je.pa\\ '~HJIW' ·' HBJIHIOTCH cxeMJ>I TTLJ ."1-IE·H~'"'c OTI(pbl~hl~ 
Konneidop'oM; ·KoTop'i,Ie Ha HarpyJKe''25 oM ~aroT.curi1an+9,.~ .- +o·:s:B:: ... 
c· noM'OI.QLIO '.nHo~Hoii'-ueno4J<Ii:" H'·npeo6pa3'o~aTeJIH ypoBHeii ECL'- TTL· · .· 
MO:>KHO BOCCTaHOBHTb ypoBeHb 0 " +3 B ... 

06bi'lJHO B 3KCnepHMeHTe KpOMe HHtPOpMaiJ;HH C KOOp~HHaTHhlX 
~eTeKTOpOB nepe~aeTCH HeCKOJihKO ~eCHTKOB CJIOB, CO~ep:>KaiiJ;HX ~pyrHe 
~aHHbie, KOTOpbie. MO:>KHO nepe~aBaTh C · MaKCHMaJihHOH CKOpOCThiO, 
TaK. 'ITO B cpe~HeM r :::; 10 MKCeK. 
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EVENTS 
SPilr"" 

1000 

500 T,- _ 

(co_t-=--
7TIIACKUMT 

/~ 

~I/o ''' 100 200 ~VENT 

PH<~.' 1. ·:MaKCHMaJILHOe 'IHCJIO co6LITHH, perHCTPHPOBaHHLIX c no­
MOIIrb'io MarHHTotiJoHa 3BM HP H 27-2920B H HP H'07-3030 'G I 3a 
O)J;HH IJ;HKJI YCKOpHTCJIH B 3aBHCHMOCTH OT Cpe,nHero 'IHCJia CO,nep)KHMLIX 
CJIOB. 
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I ;( 

~~ 
ll 

~ 

1
,, 
'• 

! 
) 

( 

I 
I 
\ 
I 
J 

'• 
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1 
pSEC 

~ 

100 

50 

36 

G,3 Cl,ll 1,0 1.5 

P-uc. 2. Cpe,nHHH cKopocTL nepe.na~m o,nHoro · crio 
CHMOCTH OT )J;JIHTeJILHOCTH c6p!g:a· yCKOpHT~JIH 
CKOpOCTH Ha6opa ,naHHLIX MarHHTOclJOHOM 3BM. J 
HP HQ7-,3030 'G /. • -
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lpOBRHHbiX C . ITO· 
1·07-3030 'G /3a 
'HCJIR CO,D;ep)KHMbiX · 

T 
,.SEc 
~ 

G,3 o.s 1,0 1,5 2,0 t SEC 

p·HC. 2. Cpe,D;HHH CKOpOCTb nepe,D;a~H O,IJ;HOJ'O CJIOBa Ha 3BM B 3RBH· 
CHMOCTH QT JJ;JIHTeJibHOCTH c6pq,_ca yCKOpHT~JIH , /npH orpaHJI1feHHH 
cKopocTH Ha6opa ,IJ;RHHbiX MarHHT.oifJOHOM 3BM HP H27·2020B HJIH 
HP H07-,3030 'G /. 
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DATA LINES 

COMPUTER 

CONTROL LINES 

... 
PWC 

NO 16 

Puc. 3. OpraHu3aUUH cquThlBaHHH up~opMauuu c nponopuuoHanhHhlX 

KaMep. 

" 

32 DATA 
LINES 

8 STROBE 
LINES 

-t;~ 

16 GROUPS 
l 

__ _.A--:-----. r- \ 

··-

' ,, 

32 BITS 

,;.-_-$-": 

.. :·:J :.\!· ·~ ~ 

Puc. 4. OpraHu3aUUH 3neKTPOHUKH, npuHa,IJ,ne)KaiUeii o,IJ,Hoii KaMepe. 

:JO 

:-.·~~ 

5 

• •o ... _ 

T l ; • l ~ j ~ 

P:Uc'. ~· Co,IJ,ep)KaHue O.D.H,oro MaiiiUHHOr, 

GROll' NO 

PLANE NO 

CAIIAC 

/WAR
1
EHitJlil1ETC./ 

.. ; (r 

·-liD 

ClUSTER 

~ i 

.f·" 

WIRE ADRESS 
COUNTER 

.. ..;,. 
~. 

MANUAL S£LECTOR 

\~ .~~-~. 

' ~-;'. 

Puc. 6. cl>yHKuuoHanhHaH cxeMa 6n01<:a c' 
. ' :1~."l-·"'t - i . -~-- ·, . . .. __ ,. 

~ ~ . ~ . •• ~ : t 
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... 
PWC 

NO 16 

nponopunonanhHhiX 

32 BITS 
,: 

cameii o,IJ;Hoii KaMepe. 

\ 

1 

CLUSTER WIRE NO GROUP.NO PLN£ NO 
\ 

P~c·. 5. Co,IJ;epmanne o',IJ;noro Manmnnofo cnoBa . 

. ..;, 

MANUAL SELECTOR 

"·' 
~NO 

' STRUIES 

< 
---:") 

" I ' 

I GROUP ADRESS l I PLANE ADRESS I 
COUNTER I 1 COUNTER 

~NO l I ~ 
<..- > 

I 
"V 

~IIAC 
L 

I 
' • : • BUFFER, REGISTER ~ < ::1 CONTROL 

I 
/CLEAR

1 
EIWIU1 ETC./ 

·' '(_rl 11' IWA 

' t: I '. · .. 
; ' ' 

. WIRE NO •.. I 
< WIRE AORESS }- r SEARCJi i.oGIC ; •. !--., COUNTER 

CWSTtR J - .. 
< ., 

.; 

....~; ·: 
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GROUP ADRESS PLANE ADRESS 

lMHZ 

~IIOL 

011 

PHc. 7. linoK-cxeMa cHcTeMhl Bht6opa a.u.pecoB KaMephi H rpynnhi 

Ha KaM~pe. 

LOAD 

CLOCK 

LM 

32 INPUTS 

32 BIT 
SHIFT REGISTER 

WIRE ADRESS 

2 13 

CLUSTER 

PHC. 8-. linoK-CXeMa CHCTeMhl BXO,!J.HOrO perHCTpa H CXeMa OT6opa 
·none3HOH HHlPOpMal(HH. 

CLEAR 

N 

ENABLE 

READ 

~ II I I I 

· PHc •. 9. linoK-cXeMa CHCTeMbi ynpaaneHH.H. 

. .. \· 13 



IN£ ADRESS 

-'--

a KaMepw H rpynnw 

.· 
CLUSTER, . Pnc .. 9. linoK·cxeMa cncTeMbi ynpaaneHHH. 

Tpa H-CX~Ma OT6opa 
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·, 

OR 

LOAO 

LOA~ FF 

ENABLE 

ENABLE FF 

CLOCK 

-- . - -- ___ ..:...L..-..1.--t----+--

I t 
PHc·. 10: OcHOBHhie npeMeHHhie ,n;HarpaMMhi pa6oThi 6noi<a. 

14 

. .' .-

.· ·~ 

+5V 

Mfj'·~ 

TTL NAND /OPEN COLLECTOR/ 

PHc. 11. Bxo.n;Hhie H BhiXO.IJ;HhH:i cxeMhi. JIHHHH 
napHaHTOB. 

-

15 



---------+-. I 

.ibi pa6oT:bi 6noKa •. 

' 

+5 V •5,2V 

re-: __ 
51~ ~ 

TTL NAND /OPEN COLLECTOR/ ECL- TTL TRANSLAlllR 

Puc. 11. Bxo,IJ;Hbie H BbiXO,IJ;Hbie cxeMbi nHHHH nepe,IJ;a'IH -· o,IJ;HH H3 

BapHaHTOB. 

15 
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B 3aKmoqenne aBTOphi Bhipa)KaiOT csoro 6naro,D;apHOCTh B.A.Cy­
Tynnny 3a TeXHHqecKyiO ITOMOIUh, E. XMeneBCKOMY H c. r .1iacnna,D;3e 
3a none3Hhie o6cy)K,D;eHHH. 
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Pyionncb nocTynnna B naaaTenbCKHli oTaen 
5 oKTst6ps:r 1972 roaa. 
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YcJIOBKa · o6Meua 
TipenpnHThi n coo5meHim OHHH paccbinBIOTCsr 5ecnnaTJJ 

nMHoro o5MeHa, ymmepcnTeTaM, nHcTnTyTaM, na6opaTopn: 
HBY"'IHbiM rpynnaM ll OT.QenhHbiM yqeHbiM 6onee 50 CTpaH. 

TionyqaTensrM liS.llaHnii OHHH npeaocTaBnsreTcsr BDSMD:>K 
SIBllTh IIHllllliaTIIBy B 6ecnnaTHOii IlDCbinKe ny6nnKaunii B J 
o5MeHa IIpliHIIM810TCSI Hay"'IHhie KHIII'II 1 *YPHBnbi1 Ilpenpnll 
ny5nnKaunn no TeMaTnKe 011.HI1. 

EanHCTBeHHbiii Bll.ll ny5nnKaunii, KOTOpbiii HaM IIpllCbiJ 
9TO penpnHTbl ( OTTllCKII CTaTeii 1 y)l(e ony6nllKOB8HHbiX B Hl 

B psrae cnyqaeB Mbi caMn o5pamaeMcsr K Hay"'IHhiM yq: 
6onee KpynHhlM nony"'IaTensrM Hamnx IIsaaHnfi - c npoch6o 
cnaTh HaM KaKne-nn5o KHnrn nnn BhmncaTh ansr Harnett 5n' 
:iKypHanbi1 ns.oaiOmnecsr B nx CTpaHax. 

0 T,neJibHhle 3anpochl 
11snaTenhCKllii OT.I:len e)l(ei'O.I:lHO BbiiTOnHSieT OKDnO 3000 

coB Ha BhiChinKY ns.oaHIIii· OHHH. B TaKRX· sanpocax cnel 
yKaSbiBaTb HH.QeKc aanpamiiBaeMoro na.oaHnsr. 

A.npeca 

TinchMa no BceM BDIIpocaM o5MeHa rry5nnKaunsrMn, a ~ 
oTaenhHhle nsaaHnsr cne.oyeT HarrpaBnsrTh no aapecy: 

MocxBa, 

FnaBJibrii IID'ITBMT, n/H 79. 
ManaTenbCKHii oTaen 
06~el1HJieHHDrO HJICTHTYTB 
HnepJiz,rx HccnenoBBHHii. 

Aapec .onsr rrocbmKn Bcex ny5nnKtilliiii B nopsr.oKe o5M' 
5ecrrnaTHOii IlO.llilllCKll Ha Hay"'IHbie *YPHBnhi: 

MocxBa, 
FnaBHbrii IID'ITBMT, n/ H 79. 

Hay'IHo-TeXJIH'IeCKBH 6H6nHoTeKl 
06~el1HHeJIHDrD HHCTHTyTB 

HnepJiz,rx HccnenoBBHHii. 


