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'@ 06l.e,lpm~ HH<it'JnTr ~epH>ll< "e.:-~aad lÍYtlsa. Isas,
~ 

B OH~H HaKonneH 3Ha4~TenbH~~ on~T ~cnonb30BaH~R HaKon~Tene~ 

Ha MarH~THbIX ne-rrax /HM.[l/ T~na EC-S012, «oropue nocne BceCTopOH
HeH rtposepxa peKOMeHAOBaHbl AnR OCHa~eH~R ~3Mep~TenbtiO-BbI4~cn~

rens sax C~CTeM B OH~H/ 1/. B coc'raae ~3Mep~TenbHo-BbI4~cn~TenbHoro 
~eHTpa /HBU/ na6opaTop~~ He~TpoHHO~ $~3~K~ Ha npoTRmeH~~ He
CKonbK~X ne r BeAYTcR pa60TbI no oCHa~eH~1O HMn T~na EC-S012-01 Bbl
4~cn~TenbHbIX MaW~H rana GM-3,PDP-ll/20 ~'13neKTpoH~Ka-l00/16W'/2/. 

H3Mep~TenbHble MOAyn~, He ~MelO~~e suxona Ha MarH~THYIO neH
TY, OCHa~eHbI n~H~RM~ HenocpeAcTBeHHo~ 3neKTp~4ecKoH CBR3~ 

c 3BM ~~HTpanbHoro npo~eccop~ HBU. 3Kcnep~MeHTanbHaR ~H$opMa~~R 

~3 ~3Mep~TenbH~x MOAyne~ nepeAaeTcR no n~H~RM CBR3~ Ha 38M 
PDP-l1/70 B c~cteMY apX~B~3a~~~ AnR An~TenbHoro xpaHeH~R, npo
BeAeH~R MaTeMaT~4ecKo~ 06pa60TK~', a TaKme AhR nepeHoca Ha APY
r~e 3BM OH~H c nOMO~blO Mar~~TH~x Hoc~Te~e~/3/. 

Pa3Ho06pa3~e 3aAa4, pewaeMblX 38M ~eHTpanbHoro npo~eccopa 

nó o6cnym~BaH~JO Tpe60BaH~~ c~cteM~ HBU, cnenano He06xoA~MbIM~ pa
60Tbl no oCHa~eH~1Q 3BM PDP-l1 /70 HaKon~TenRM~ aa MarH~TH~X A~CK,aX 

nOBblweHHO~ eMKOCT~ ~ YBen~4eH~ID 4~cna ~cnonb3yeMblx ~aKon~tene~ 

Ha MarH~THO~ neHTe. HacToR~aR ny6n~Ka~~R nOCBR~eHa on~taH~1O 

TeXH~4eCKO~ pean~3a~~~ nOAKnI04éH~R HaKon~Tene~ Ha MarH~THblX 

neHTax T~na EC-S012-03 K 38M PDP-ll/70. B OCHOBY TeXH~4eCKoro 

peweH~R nono*eHa ~MeJO~aRCR B03MomHOCTb pa60Tbl KOHTponnepa T~na 

TM-02 c '8 HMn,' KamAblH ~3 KOTOP~X MO}l{eT ~MeTb CBO~ CKOPOCTHble 
napaMeTpbl. Bbl60p HaKon~Tene~ T~na EC-S012-03 06ycnaBn~BancR 

XOPOW~M~ CKOpOCTHbIM~ napasse rpaaa , npeBblwalO~~M~ n04T~ B Tp~ paaa 
~MelO~~HCR y Hac HMn T~na TE-16, a TaKme AocTaTo4HOH"Hé1AemHOCTblO 
B pa6oTe. 

KOHCTPYKT~BHO 6noK' cohpRmeH~R BblnOnHeH Ha OAHO~ nnaTe, ~MelO

~eH pa3Mepbl, np~6n~3~TenbHo COOTBeTCTBYIO~~e paaMepaM nnaTbI npo-, 
ueccopa M~KPO-38M "3neKTpoH~Ka-60". 'np~ peapaõorxe 3neKTpoHHOH 
cxeMbl õnoxa oCHoBHaR opae-rrauaa 6b1n~ Ha ~cnonbaOBaH~e ~HTerpaIlb
HblX M~KpocxeM cpeAHe~ CTeneH~ ~HTerpa~~~. nor~4eCKoe nOCTpoeH~e 

õnoxa COnpR>KeH~R paaoaõaraaanocs c TaK~M. paC4eTOM, 4T06bl rtorr
HOCTblO coxpaHRnoCb ~cnonb3yeMoe nporpaMMHoe 06ecne4eH~e, B TOM 
4~cne ~ TeCTOBoe, a TaK>Ke He Hapywanacb pa60Tocnoc06HOCTb ~MelO-~ 

~erOCR HMn rana TE-16. Y4~TbIBaR, 4TO B 6n~>KaHWee BpeMR nepeaoc 
Me>KAY 3BM MarH~TH~X HOC~TeneH c ,~H$OpMa~~eH, 3an~caHHO~ B TaK 
Ha3b1BaeMOM $a30BOM pe>K~Me, He 6YAeT nonbaOBaTbCR nonynRpHocTblO, 
aaropu paõoru He craaana nepen c060~ 3aAa4~ BBOA~Tb 3neMeHTbl 3TO
ro pe)l(~Ma B pa3pa6aTblBaeMbl~ 6nOK COnpR>KeH~R. Ha C006pa>KeH~~ 

npaKT~4eCKO~ uenecooõpaauocra 6blno peuieuo nOAKnI04J.1Tb K 6nOK~ 

n~Wb 4 HaK9n~TenbHble YCTpoHcTBa. np~ He06xoA~MOCT~ Hapa~~BaH~e: 

r (j~ :,',- -; ' ........ ", ',: ~ ~r
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PHc.2. B~OK-CXeMa cornacyro~ero 

KOHTpOnnepa. 

4~Gna HMn B03MOmHO 3a ç4eT ~CnOnb30BaH~R BTOPO~ aHanOr~4HO~ 

n~aTW~ B KOTOPO~ npO~3BOARTCA ~3MeHeH~R B cxeMe Bw60pK~. 06~aR 

cxeMa hOAKn~4eH~R HMn T~na EC-5012 ~ 3BM nOKa3aH9 Ha p~c. 1. 
HMn T~Qa EC 5012-03 nOAKn~4eHW no Mar~CTpanbHOMY T~ny 4epea 

,	 YCTPO~CTBO conpRmeH~R /KC1/ K KOHTponnepy TM-02 napannenbHO 
~Me~~eMYC~ HMn TE-16. Manbi~ ~HTepCl>e~c AnR HMn cepau EC ~MeeT 
cTaHAapTHbl~ ypoBeFr\;l c~rHanOB'. Ha SLAVEBUS ypoaeus cur aartoa npo

\ ruaononoxauã .
 
6noK-cxeMa çornacy~~ero KOHTPonnepa np~BeAeHa Ha p~c.2.
 .. 
6nOK B~60PK~ ~ cTaTycHw~ per~CTp. AnR Bw60PK~ oAHoro ~3 4 

HMn KOHTponnep nepeAaeT no W~HaM SS B ABO~4HOM KOAe HOMep 

L _ ..! ~: ~-<', ~, ~-!' 
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HMJ1 THna EC-5oI 2-o3 K 3BM 

EC 
S(Jle'O~ 

TM_a. 

PHC. 1. Cxexa ·nO,lJ;KJIlOqeHHf! 
PDP-II/70. 
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H~MaeTCR HaKOn~,Te!leM,' ~Me~lLl~M 'Ha nepekruouarene aApeéHO~ cenex
'-'11~ cooTBeTcTBY~lLl~~ HOMep. ()TBeTHbIM~ c~rHaIlaM~' flBIlR~TCR I'HMn'
 
~bl6paH ~ rOTOB K paõo're!' /BrT/ ~Il~ "HMn He rOToB K paõo're"
 

I /HrT'/. 3T~ c~rHaIlbl nocrynenr B cTaTycHbl~ perl-1CTp. C~rHan HrT 
Bblpa6aTblBaeTcR, ecnu HMn nepeaeneu B aBTo,HoMHbl~ pe>K~M ~Il~ Ha


tI

XOA~TCA B COCTORH~~. nepeMOTK~. np~ nporpaMMHOM ~3MeHeH~~ HOMe

pa'Bw6paHHoro YCTpo~cTBa Bwpa6aTwBaeTcR YCTaHoB04HW~ c~rHaIl, 
ó6ecne4~Ba~lLl~~ 3aBepweH~e panee Ha4aTblX onepauuã ~ nOArOTOBKY 
K BWnOIlHeH~~ HOBWX Ae~~TB~~.
 

1 KorAa HMn Bw6paH ~ rOTOB, B KOHTpOIlIlep nepeAaeTCR c~rHaIl
 

\/ TUR, YBeAoMIlRlOlLl~~ O-TOM, 4TO YCTPO~CTBO rOTqBo K nOIlY4eH~~!
 
I I' ~~60~ KOMaHAbl. 3TOT c~rHaIl He MomeT np~CYTCTBOBaTb np~ HaIl~4~~ 

c~rHaIla·SDWN, OTpa>Ka~lLlerO pem~M ycnoKoeH~R Mexa~~4eCK~X CI4CTeM 
",
'1/ 

noche BHYTpeHHero c~rHana ABMI, KOTOpW~ Bwpa6aTWBaeTCR np~ AB~

meH~~ BnepeA ~n~ Ha3aA. AIl~TeIlbHOCTb c~rHaIla SDtVN YCTaHaBIl~Ba
eTCR B npeAeIlax 8~12 MC. B CTaTYCHOM per~CTpe TaK>Ke ~OPM~PY~TCA

i>./O " 'V curuanu BOT, END PT, HOL, SLA, RWS, SSC, SPR, WRT LOCK. C~rHa
r 
') Ilbl BOT ~ END PT COOTBeTCTBY~T nonoxe-uno MarH~THO~ ne-rru B Ha
~~Y ,,4aJíbHO~ ~Il~ KOHe4HO~ T04Ke 3arpY3K~. Caruan MOL nOKa3WBaeT ,4TO.. 
1/
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HMJI Bbl6paH ~1 aarpyxeu IleHTO~. C~rHaIl SLA YCTaH,aBIl~aaeTCR BO BpeMR 
nepexona B pem~M on-line. C~rHaIl RWS - Ha' Bp~MR nepeaorx« Bbl6paH
Horo HMn.C~rHaIl SSC YCTaHaBIl~BaeTCR Il~60 no OKOH4aH~~ nepeMOTK~ 
neuru , Il~60 np~ nepexone HMn B pem~M orr-Lí.ne ; OH TaKx<e nona
IlReTCR, «ornà HMn nepexon-rr, B pe>K~M off-line •.Car aan SPR YCTa
HaBIl~BaeTCR, eCIlI~, Ht1n BKI1~4eH ~ Bbl6paH. Caraan WRT1 LOCK noxa
3bl~aeT, 4TO KOIlb'-'O 'pa3peweH~R 3an~c~ CHRTO c IleHT04HO~ KaTYWK~. 

Per~C'Tp KOMaHA, per~CTp AaHHblX ~ 3aAepmeK. B peracrpe 1:<0MaHA 
coxpaHReTCR np~HRTaR OT KOHTpOIlIlepa ~OMaHAa Ha Bce BpeMR BW
nOIl~eH~R onepa,-,~~ ~ 06ecne4~BaeTCR Bwpa60TKa Ilor~4eCKO~ nOCIle
AOBaTeIlbHOCTI1 nepeAa4~ c~rHaIlOB B HMn. YCTpO~CTB6 corIlaCOBaH~A 

no curuany EMD BblAaeT B KOHTpOIlIlep CBOIO CTapTOBY~ ~Il~ CTonOBY~ 

aanepxxy , xpaHRlLlYlOcfi B naMRT~ AIlR 'COOTBeTCTBY~lLle~ onepauua , 
'nepeAaBaR no w~~aM 4TeH~R ee KO~. Bo BpeMR Ha60pa CKOpOCT~ ~IlI1 

np~ OTCYTCTB~~ AB~}!(eH~R 'IleHTbl, KOHTpOIlIlepBblAaeT curuan ACCL. 
KOMaHAa FWD /AB~>Ke~~e BnepeA/ 'np~06pa3yeTCR B c~rHaIl AB, . 

KOMaHAa REV /AB~meH~e Ha3aA/ - B c~rHan H3A. KOMaHAa WRITE' 
/3anI1Cb/ npeoõpeayer ca B caruan "YcTaI:"lOB~Tb COCTOAH~e aanuca" 
/YC3). OTCYTCTB~e KOMaHAbl ,WRITE Bochp~HI1MaeTCR l<aK Cl1rHan ,:.) 
"YcTaHoB~Tb COCTORH~e BocnpO~3BeAeH~R" /YCB/. AIlR 06ecne4eH~R 

pem~Ma NON-STOP B ,-,en~ c6poca c~rHaIla AB YCTaHOBIleHa 3aAepmK~ 
c~rHa~a 'STOP Ha 450 MKC. np~ HaIl~4~11 KOMaHAbl WRITE ~MnYIlbCbl \", 

REC hpe06pa3YIOTcR B "MMnYIlbcbl conposoaneuna aanacu'". no KOMaHAe 
REW /nepeMoTKa/, eCIl~ MarHI1THaR IleHTa HáxOA~TCA He B T04Ke 3a
rpY3K~, BblAaeTcR caruan nEP ~ nocne nOIlY4eH~R c~rHaIla HrT 6IlOK 
ynpaaneaaa MomeT nepeür« K 'BbInOIlHeH~~ cIleAYlOlLle~ onepauua .3an~Cb 

CTPOK~ npOAOIlbHoro KOHTpOIlR npd~3BOAI1TCR no Cl1rHaIlY "C6poc 
YCTpo~cTBa. Aew~Cl>poBaHHw~ ABO~4HW~ KOA Bw60PK~ /B6P O~3/ np~ '~ 

Tp~rrepOB 3an~c~", Cl>opM~PyeMOMY ~3 c~rHaIla LRC.!t 
2 ~$~"~ 3 



reHepaTOP CHHXpoHMnynbcoB IrCM/. nOCKonbKY HHn EC 5012-03 
HMeeT pa604Yo CKOPOCTb. npeBwwa~ CKOPOCTb HHn,TE-16 n04TH 
B TPH paaa, noTpe60Banocb C~pMHpoBaTb HMHTa"HOHHWe CHrHanw 
CLOCK H WRT CLOCK Anft 06ecne4eHHft Hy*HOA nnOTHOCTH 3anHCH. 

npHMeHeHHe AaHHoro 6noKa noaBonHno YBenH4HTb napK HHn 3BM 
PDP-11/70, B peaynbTaTe 4ero c~ecTBeHHo B03pocnH BoaMo*HOCTH .... 
HOBoro H3MepHTenbHo-BW4HcnHTenbHoro KOMnneKca. 
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BnaAHMHPOB B.A. HAP. PI 0-85-69 
YCTPO~CTBO ynpaaneHHH HMITEC-5012-03 
AnH paoo~ B cocTaBe3BM PDP 11/70. 
KOHTponnep~ HMn EC-5012 AnH HSMepHTenb~ MOAyne~ 
Ha 6ase 3BM 

OnHcaua TeXHHqeCKaH peanHsauuH nOAKn»qeHHH HaKonHTeneA 
Ha MarHHT~ neHTax /HMn/ THna EC-5012-03 K 3BM PDP-II/70. 
B OCHOBY TeXHHqeCKOrO pemeHHH nonOEeHa HM~HCH BOSMOEHOCTb 
paoo~ KOHTponnepa THna TM-02 C 8 HaKOnHTenHMH Ha MarHHTHoA 
neHTe. 3anHCb Ha neHTY npOHSBOAHTCH s peEHMe NRZ C nnOTHOCTbm 
800 OHT / ~ C WoPMHpOBaHHeM CRC H LRC. BnOK paspaoaTLlBancH 
C TaKHM paCqeTOM, qTOO~ nOnHOCTbm COXpaHHnOCb HcnonbsyeMoe 
nporpaMMHoe 06eCneQeKHe, a TaKEe He Hapymanacb paooTocnoc06
HOCTb HMe~erOCH HMn TE-16. KOHCTPYKTHSHO onOK co~pHEeHHH B~
nonHeH Ha OAHO~ neqaTHOA nnaTe, HMe~eA pasMepN nnaT~ npo~ec
copa MHKpo-3BM tf3neKTpoHHKa-60". BnOK swanHeH H8 MHKpOCXeMax 
cpeAHeA CTeneHH HHTerpa~. 

Pa60Ta BbDtOnHeHa B naoopaTopHH He~TpoHHOA ~HSHKH ORaM. 
CooG.eJOle Obe,Q;HKeHHOrO KHCTH'!'yTa llAepant HCC1l8AoaaHHA. llytSKa 1985 

nepeBOA O.C.BHHorpaAOBo~ 

Vladimirov V.A. et al. PIO-85-69 
Control Module of EC-5012-o3 Type MTU for Operation 
with PDP-I 1/70 Computer. 
Controllers of MIU EC-5012-o3 Type 
for Measure Units on Computer Base 

Hardware of module for interfacing the EC-5012-03 type 
MIU for PDP-l 1/70 computer is described. Technical solution 
was based on a possibility for TM-2 type controller to work 
with eight MTU. Recording onto tape is performed in NRZ mode 
with 800 bit/inch density providing shaping of CRC and LRC. 
The unit was implemented in one printed plate that has a size 
of the "Elektronika-60" computer processor plate. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. . 
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