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3BM cep~~ PDP-II ~ nporpaMMHO COBMeCT~MWe C H~M~ BW4~cn~
TenbHWe MDW~Hw T~nos CM-3, CM-4 MAP· nonyY~n~ w~poKoe pac
npocTpaHcH~c B c~cTcMax c6opa, HaKonneH~R ~ o6pa6oTKH 3Kcne
PMMeHTanbHO~ HH$OpMa~~~. noArOTOBKa 3BM K pa6oTe B C~CTeMe 
Tpe6yeT B PRAC cny4DCB pDCWMpeH~R MMe~~erOCR KOMnneKTa BHew
HHX YCTPO~CTB MDWHHW Hn~ nOAKn~4eH~R K He~ HOBWX T~nOB ycT
poRCTB. np~ 6onbW~X o6beMax 3KCnep~MeHTanbHWX AaHHWX, HaKan
n~BaCMWX AnR nocnCAY~~eR o6pa60TK~ Ha BWCOKOnpOM3BOA~TenbHWX 

3BM, PCWD~~Ce 3Ha4eHHe np~o6peTa~T HaKOn~Ten~ Ha MarH~THO~ 
neHTe, o6ecne4~Ba~~~e nepeHoc ~H$OpMa~~~. aan~caHHoR a o6~e
np~HRTOM CTaHAapTe, Ha BW4~Cn~TenbHWe MaW~HW pa3HWX KnaCC08. 

PeweH~e sonpocos pacw~peH~R annapaTHoro cocTasa ycTpoRcT8 
BW4~Cn~TenbHO~ MaW~HW npeAYCMaTp~saeT aHan~3 TeXH~4eCK~X xa
paKTep~CT~K ~ BW6op Ha 3TO~ OCHOBe KOHKpCTHOro T~na ycTpOHCTBa. 
8 PRAC cnyYaeB He06XOA~MO aHan~3~POBaTb 80npocw COBMCCT~MOCT~ 
AaHHOro YCTpOHCTBa C nporpaMMHOR C~CTCMOH, ~cnonb3YCMOH Ha 
3BM. OHHH ~MeeT 3Ha4~TenbHWR onwT no ~cnonbaosaHH~ HaKo-
n~TeneR Ha MarH~THoA neHTe T~na EC-5012 Ha 3BM paan~4Hwx T~
nos, KOTopwe nocne BCeCTOPOHH~X nposepOK peKOMCHAOBaHW AnR 
ocHa~eH~R ~3Mep~TenbHO-BW4~Cn~TenbHoro KOMnneKca OHHH/1/. 

3aAa4a OCHa~eH~R HaKOn~TenRM~ Ha MarH~THOR neHTC T~na 
EC-5012 3BM CM-3, Ha 6aae KOTopwx co3Aa~TCR ~3Mep~TenbHwe 
MOAYn~ AnA npOBCACH~R 3Kcnep~MCHTOB Ha peaKTope H6P-2, 8 nH$ 
OHHH pean~aoswsanacb a HecKonbKO 3Tanos. Ha nepsoM 3Tane 6wn~ 
swnonHeHw pa6oTw no pacw~peH~~ KOMnneKTa HMn 3BM PDP-11/20, 
~ OCHOBHWM Kp~TepMeM peWeH~R 6wno COXpaHeH~e pa60TOCnOC06HOCT~ 
nporpaMMHoro o6ecne4eH~R HMn, np~HRToro Ha 3ToA 3BH. Ha BTopoM 
3Tane peweH~R npo6neMw 6wna paapa6oTKa KOHTponnepa Ann nOAKn~-
4eH~R HMn EC-5012-01 K BW4HCn~TenbHWM Maw~HaM THna CM-3, npo
rpaMMHwe C~CTCMW KOTOPWX AOnOnHRn~Cb APaAsepaM~ pa60TW C Mar
HHTHWM~ neHTaM~ Ha PDP-I 1/20. 

B ny6n~KYCMbiX H~mc MQTCPHQnax np~BOAHTCR on~caH~e TeXH~Ye
cKoR peanH3a~~~~ nOAKn~4CHHA HuKOnHTCneA Ha MarHHTHOR neHTe 
TMna EC-5012-01 K 30M PDP-I 1/20, swnonHeHHoro a paMKax nepso
ro 3Tana OCHa~eHHR H3MCp~TCnbHWX MOAyneR B HBU nHe CTaHAaPTHW
MM HaKOn~TenRM~ Ha MarHHTHOH neHTC. npM 3TOM annapaTHaR 4aCTb 
paapa6aTwsanacb TaK, 4To6w nporpaMMHoe o6ecne4eHMe, 8 TOM 4~c
ne ~ TecTosoe, 6wno nonHocTb~ coxpaHeHo. 

3aAa4a pacw~peH~R KOMnneKTa BHCWH~X 3anoM~Ha~~~X yCTpoRCTB 
/83Y/ 38M PDP-11/20 B HaWeM cny4ae HCCKOnbKO ynpo~anaCb TeM, 
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Prrc.1. c~~Ma llOAKniD~eHHH HMIT 
EC-5012-01 K 3BM PDP-11/20. 

Prrc.2. BnoK-cxeMa ycTpOHCTBa ~ 
cornacoBaHrrJJ. 

K 81\0KY •• MASTER"" TM-11 

II 61\ OK 

YniWIIIEHII Ill 
3AOIACbiO 6 'c YOP. qTEH. 

61\0K KOMAHAHOrO PHI<ICTPA 

K H M II EC-5012-01 

4TO a COCTaae MaWHH~ yme HCnOnb30aancR HaKOnHTenb Ha MarHHTHO~ 

neHTe /HMn/ THna TH-10, o6ecne4Haaw~H~ 3anHcb HH$opMal.\HH Ha 9-

AOpome4HYID MarHHTHYID neHTY a' cTaHAapTe ISO. HMn EC-5012-01 no 

cpa~~eHMID C HHM o6naAaeT PRAOM cy~eCTaeHH~X npeHMy~ecTa, a 

4aCTHOCTH no 6~CTPOAe~cTaHw, cTa6HnbHOCTH a pa6oTe H PRAY APY

rHx napaMeTpoa. 
4To6b1 He aH.OCHTb H3MeHeHH~ a cHcTeMHoe nporpaMMHoe o6ecne4e

HHe H coxpaHHTb pa6oTocnoco6HOCTb -HMew~erocR HaKonHTenR TH-10, 

HaH6onee pal.\HOHanbHbiM oKa3anocb nocTpoeHHe cxeMbl nOAKnt04eHH.R 

EC-5012-01 K 3BM PDP-11/20, rioKa3aHHO~ Ha pHc.1. Ycl-po~cT.Bo 

ynpaaneHH.R HMn no caoHM aosMomHOCTRM pacc4~ Ha pa6oTy c 8 

HaKOnHTenRM~, npM4eM 3TO MoryT 6~Tb HaKOnHTenH pa3H~X THnOa. 

Bee O~H npHaOARTCR K CTaHAaPTY Manoro HHTep$e~ca ycTpo~cTaa 

ynpaaneHH.R /YY I c noMO~biD cnel.\HanH3HpoBaHHbiX 6noKoB SLAVE, 

KOHKpeTHWX An.R KamAOro THna ~aKOnHTene~. npH pa3pa60TKe 6riOK

CXeM~ nOAKniD4eHH.R Y4HTWaanaCb a03MOmHOCTb MarHCTpanbHOro noA- 1 

Knw4eHH.R HecKonbKHx HMn EC-5012-01 K OAHOMy o6~eMy ycTpo~cTay 

ynpaaneHHR. B HTore saAa4y QOAKnw4eHH.R HaKonHTene~ EC-5012-01 

K 3BM PDP-11/20 YAanocb ceecTH K paspa6oTKe ycTpo~CTB corn~

coeaHH.R cHrHanoa Manoro HHTep$e~ca SIQEC H MarHtTpanbHWX CHr

Hanoe Manoro HHTep¢e~ca AnR EC-5012-01. 
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onoK-cxeMa ycTpo~cTea cornacoaaHH.R /YC/ npHBeAeHa Ha pHc.2. 

CHrHanbl o6pa~eHHR 3BM K OAHOMY H3 8 HaKOnHTene~ Ha MarHHTHO~ 

neHTe nocTynawT a 6nOK aw6opKH H $OpMHpOBaHH.R CHrHanOB COCTOR

HHR HMn. AewH$pHpoaaHHW~ AaOH4HwR KOA e~6opKH /BoP - 0+7~ ne

peAaeTcR Mo MarHCTpanbH~M WMHaM H aocnpMHHMaeTC.R HaKOnMTeneM, 

HMeiD~HM HAeHTH4H~~ nporpaMMHW~ HOMep. 0TBeTH~MH CHrHanaMH MO

ryT 6btTb "Ht~n Bbt6paH H roroa K pa6ore•• /BrT I HnH »<e "HMn He 

roroa K pa6oTe" /HrT I. CHrHan HrT abtpa6aTb1aaeTCR, ecnH HMn 

nepeaeAeH a aBTOHOMH~R pemHM HnH HaXOAHTC.R B CT8AHH nepeMOTKH 

K T04Ke Ha4anbHOR 3arpy3KH. 0TCYTCTaHe OTaeTH~X CMrHanoB HaKo

nHTeneR_Ha cHrHan BoP· HAeHTH$HL\HpyercR nporpaMMO~ 3BM KaK or

cyrcTaHe HMn c sanpawHaaeM~M HOMepoM. npH nporpaMMHOM M3MeHe

HHH HOMepa aw6paHHOrO ycTpO~CTaa BWpa6aTWBaeTCR yCTaHOB04H~R 

cHrHan, o6ecne4Haaw~M~ saaepweHHe paHee Ha4ar~x onepa4MR H noA

roToaKy CXeM K awnonHeHMID HOa~X Ae~CTaH~. 

npH HanH4HH CHrHana BrT H OTCYTCTaHM pemHMa SDWN, KOTOPbiR 

6yAeT paccMorpeH HHme, a~craan.ReTc.R CMrHan TUR, nOATBepmAaw

~HR roTOaHOCTb ycTpO~CTaa K awnonHeHHID 04epeAH0~ onepBL\HH. 

onoK perHCTpa KOMaHA COXPBH.ReT npHHRT~~ OT KOHTponnepa KOA 

KOMaHAbl Ha ace apeM.R abmonHeHH.R onepa4MH H o6ecne4HaaeT Bbtpa-

6orKy norH4ecKo~ nocneAoaarenbHOCTH nepeAa4H cHrHanoa a HMn. 

Ycrpo~crao cornacoaaHHR no CHrHany BEMD coo6~aer a 1<0HTponnep 

CaOID CTaproayw 3aAepmKy AnR AaHHO~ onepal.\HH, nepeAaBa.R no WH

HaM 4TeHHR ee KOA. no OKOH4aHHH onepal.\HH nO 3TOMY me CHrHany 

coo6~aeTC.R KOA 3aAepmKH no CHrHany "Stop", OTpa6oTaD I(OTOPYID, 

KOHTponnep a~pa6oTaeT 3TOT CHrHan AnR OCT8HOB8 OWnOnH.ReMO~ 

onepa4HH H c6poca perHcrpa KOMaHA ycrpoRcrna cornaconaHH.R. 

KoMaHAa FWD I ABHmeHHe anepeA/ - abtpa6ar~eaer CHrHan AB _ 

KoMaHAa REV IAaHmeHHe HasaA/ ycraHaanHaaeT CHrHan H3A, a 4e

pes 5 MKc.- cHrHan AB. nocne oKOH4aHH.R nw6o~ M3 3TMX onepa4M~ 

~CTpORCTao nony4aeT apeMeHHYID a~AepmKy D 10 MKC Ha yCnOKOeHHe 

MexaHH4eCKHX CHCTeM - pemHM SDWN, KOTOPbl~ ycraHannHaaeTc.R no 

c6pocy cHrHana AB. KoMaHAa WRE /3anHCb pa3peweHa/ HHTepnperM

pyercR ycTpoACTaOM ynpaaneHM.R a KOMBHAHWA CHrHOn 1 ~CT8HOBMTb 

COCTORHHe 3anHCH 11
, ecnH HeT norH4eCKHX npOTHDOPC4H~: ADMmeHHe 

Ha3aA, nepeMOTKa, CH.RTO KOnbl.\0 pa3peweHH.R 30nHCM. 

no KOMaHAe REW /nepeMOTKa/ abtAaeTCSl CHrHiln nEP, H nocne 

nony4eHH.R cHrHana HrT 6noK ynpaaneHH.R Marner ncpe~TM K ownonHe

HHID cneAYID~e~ onepal.\HH. 
npH a~nonHeHHH nporpaMMHo~ nocneAooarenbHOCTH norH46CKHX 

Ae~CTaHR a P.RAe cny4aea a03MOmHO H l.lenecoo6p83HO nepeXOAHTb 

K OTpa6oTKe CJ1eAYID~e~ KOMaHAbl 6e3 OliiHABHHSl nOJ1HO~ OCT8HOBKH 

M ycnoKoeHHR CMCTeM HMn. taKa.R B03MOmHoCTb onpeAennercn npo

rpaMMol1 APa~aepa pa6oTbl c HMn. 
TaK, npH HecKOnbKHX nocneAooarenbHWX onepBL\H.RX 4TCHM.R pe

KOPAoa MOmHO nocne BbtnOnHeHH.R OAHO~ KOMBHAbl HB48Tb DbtnOnHeHHe 
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cneAYKJU~ei:i /pe>KI1M pa6oTbl "non Stop"/, He ocTaHaBni1Bafl neHTo
npoTfl>KHbiH MexaHI13M. Anfl 3Toro B 6noKe ynpasneHI1fl npeAYCMOTpe
Ha 3aAep>KKa Ha 5 MKC c6poca KOMaHAbl AB11>KeH11fl. 

B oTnl1411e oT EC-5012 HMil TU-10 BbiAaeT cl1rHan "Ha4ano neH
Tbl11 B pe>KI1Me nepeMOTKI1 ABa>KAbl: nepBbiH pa3 np11 npOXOAe MapKepa 
Hil, BTopoA pa3 - nocne pesepca neHTbl Anfl AB11>KeHI1fl snepeA AO 
MapKepa Hil. B o6o11x cny4aflx 38M nony4aeT Cl1rHanbl npepb1BaHI1fl. 
npl1 pa6oTe c HMil EC-5012 AB11>KeHI1e MarH11THOH neHTbl npeKpa~aeT
Cfl Ha T04Ke Ha4anbHOH 3arpy3KI1, n03TOMy CXeMa I1MI1Ta41111 $OPMI1-
pyeT Anfl KOHTponnepa ABa pa3HeCeHHbiX BO BpeMeHI1 Cl1rHana MapKe
pa Ha4ana neHTbl. 

B pe>KI1Me 3an11c11 AaHHble, C411Tb1BaeMble B pe>KI1Me 6ecnpo4eccop
HOA nepeAa411 113 M03Y 38M, 3aHoCflTCfl s 6y$epHb1A per11cTp Po 3a
ni1CI1 11 no c11rHany HC3 nepeAa~TCfl B HMil. 3anl1cb cTpOKI1 npoAOnb
Horo KOHTponfl npOI13BOAI1TCfl no c11rHany CT3, $OPMI1pyeMoMy 113 
c11rHana BLRC. Cl1rHanbl HC3 $opMI1PY~TCfl cTa611nl1311poBaHHbiM reHe
paTopoM 11 nepeAa~TCfl B KOHTponnep 38M KaK Cl1rHanbl onopHoA 
4aCTOTbl /BC-800/, n03BOnfl~~eA pa6oTaTb C MarHI1THbiMI1 neHTaMI1, 
11Me~~I1MI1 nnOTHOCTb 3ani1C11 32 11Mn./MM. 

HH$opMa411fl, C411TaHHafl 113 HMil, 3aHOCI1TCfl a Po 4TeH11fl 11 no 
c11rHany BROS nepeAaeTCfl B 6noK master. 

3AKil~4EHHE 

Ani1TenbHafl 3KcnnyaTa411fl HMil EC-5012 c 38M PDP-11/20 noKa-
3ana HaAe>KHY~ pa60TOCnOC06HOCTb pa3pa6oTaHHOrO 6noKa. noAKn~-

4eHI1e HeCKOnbKI1X HaKOni1Tenei:i K 3TOH 38M 3Ha411TenbHO pacw11p11n0 
B03MO>KHOCTI1 ee npi1MeHeHI1fl Anfl pa60Tbl B CI1CTeMaX C6opa, HaKon
neHI1fl 11 o6pafioTK11 3Kcnepi1MeHTanbHbiX AaHHblx. 

IlHTEPATYPA 

1. DYAK11H Il.B. 11 AP· OHHH, 10-8882, AY6Ha, 1975. 
2. DYAK11H Il.B. 11 AP· OHHH, 11-11715, Ay6Ha, 1978. 
3. oapa6aw H.n. 11 AP· OHHH, P11-80-476, Ay6Ha, 1980. 
4. BnaA11MI1POB B.A. 11 AP· OHHH, 11-7797, Ay6Ha, 1974. 

4 

PyKoni1Cb nocTyn11na B 113AaTenbCK11H OTAen 
23 $espanfl 1982 roAa. 
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/\'111 II IMC r: l~('rbHbiX MOAY11t>>1 Ha 6d3C 3£11'1 

( - ~1'l ,,~A pb6~•bl B COCTdBe 38M PUP I 1/20 

l(cJA PCclfl13cl1.111R nOAK1110'<2H11H f"-K'lrl11rt' / :· 11 

K JliH PUP· 11/20 4CPt'3 KOHTPOfi'C'p IM·IJ. 
lltiUlAI'T<R 1-' p()I(>1MC ~RZ c 'lllOTHI"'CTbiO 8GC GHT/AIO~ ..... 

tlC 11 LPC. 6ro1< a~,onHeH Ha 11~TcrpcJf1bHbiX cxcHax 

r lh: ••• DLW:l/111('10 0 nafiop<JTOPI111 HeHTPOHHOH $11311KI1 OHSIH. 

Coo(!uum"e OCi~eAHHCHHOro HHCT.,TyTa RAePHbiX ~<ccneAOBaHHH. Jlytm 
..... -- ~ 

VJ")OII 'J , A. 
£~ · ~0ll Mn~rctlt Tape Controllers for Operation 
with tie POP•II/20 Computers 

IICHd~•••e of module ''or interfacing MTJ of EC 5012 =01 tvr 
c;orotrollcr of PDP-11/20 computer is described. Tap<'<> .,., u~f I 
(dc'l$lly 800 bit/inch) providfng shaping of CRC and LRt 
P<'rfor~cd io MSI circuits. 

The Investigation has been perfor~ed at the labo·~tory of NcJtron 
Physics, JINR. 
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