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AnHTenbHaH 3KcnnyaTa4HH 3BM 53CM-6 M ee BHewHHX ycTpOHCTB 
npHBOAMT K HX nOCTeneHHOMY H3HOCy.3TO KacaeTCH M MarHMTH~X 6a
pa6aHOB /M6/. H3Hoc, 3aAMP~ noKp~TMH, B~XOA H3 CTPOR ronosoK 
CHHma~T 06beM BHewHeH naMHTM Ha M6. 

AnR HOpManbHOH 3KcnnyaTa4MM 3BM Heo6xOAHMO MOAenHpoaaTb M6 
Ha MarHMTH~X AMCKaX. 3TO npHBOAHT K TOMy, 4TO nponycK HeCKOnbKMX 
3aAa4 OAHOBpeMeHHO pe3KO nOB~WaeT MHTeHCHBHOCTb o6pa~eHMH 
K MarHMTH~M AHCKaM M, KaK cneACTBHe, npHBOAMT K 3Ha4HTenbH~M 
BpeMeHHbiM noTepRM. noRBJleHMe 60JlbWOH HHTerpaJlbHOH CXeMbl /6HC/ 
AHHaMM4eCI<OH naMRTH no3BOJ1HJ10 pa3pa6oTaTb CXeMbl BHeWHeH nony
npOBOAHMKOBOH naMRTM /Bnn; o6beMoM, paBHbiM naMHTM Ha OAHOM M6. 
HcnonbaosaHMe 6HC naMHTM eMKOCTb~ 16x1 noasonReT paapa6oTaTb Ta-
'Ky~ CXeMy KOMnaKTHOH. 

CxeMbl snn paapa6aTbiBaJlMCb c 4eJlb~ yBeJlM4eHMH o6beMa BHeWHeH 
naMRTH B I H II HanpasneHMRX ynpasneHMH BHewHMMH ycTpOHCTBaMM 
/YBY/. TaK KaK npeAnonaraeTCH OAHOBpeMeHHoe McnonbaoaaHMe M M6, 
H snn 8 OAHOM HanpasneHHM 3BM 63CM-6, CBH3b ann c YBY ynpasnH~
~HMM CMrHanaMH M MaCCOB~MM KaHanaMH AOJlmHa 6~Tb aHaJlOrM4Ha CBH-
3M C KOMMyTaTOpOM MarHMTHbiX 6apa6aHOB /l<M6/. 

XOTH BpeMH o6pa~eHMR K 6HC AHHaMM4eCKOH naMHTH He npes~waeT 
1 MKC, CKOpOCTb o6MeHa MemAY YBY H snn OCTasneHa TOH me, 4TO 
M npM 06MeHe C Mo. 3To B~3BaHO TeM, 4TO yaenM4eHMe CKOpOCTH 
o6MeHa Bnn c YBY MomeT npHsecTM K c6oRM npH OAHOapeMeHHOM o6pa
~eHMM K Bnn, MarHMTH~M AHCKaM M neHTaM /MA H Mn/. B 3BM 63CM-6 
MarHMTHbte 6apa6aHbl nOAKJ1~4eHbl K I H II HanpasneHHRM YBY. CxeMa 
pa3pa6oTaHa TaK, 4TO snn flOAKI1~4eHa KO II-My HanpasneHM~ na
paJlJleJlbHO KM6- II. TaKoe nogKn~4eHHe noTpe6osano BBeAeHMR 
AOnonHMTenbH~x cxeM 6noKMPOBKM c 4enb~ pa3BH3aTb KaHan~ KM6-II 
M Bnn KaK no BXOAY, TaK H no B~XOAY· 

EMKOCTb M6 COCTaBnHeT 32 TpaKTa no 1024 50-pa3pRAH~X CJlOBa. 
npoTOKOJlOM 06MeHa C BHeWHeH naMHTb~ npeAYCMaTpHBaeTCH 06MeH 
Cnyme6H~MH CJlOBaMM nepeA 06MeHOM MH¢0pMa4MeH - no 8 cnyme6H~X 
CJlOB Ha 1024 MH$OpMa4MOHH~X CJlOBa. 

AnH nocTpoeHHH MOAYilR Bnn o6beMoM 32K Ha 6HC AHHaMH4ecKoH na
MRTM eMKOCTb~ 16Kx1 He06XOAHMO Ha KamA~H paapRA HMeTb ABa 6HC. 
CneAoBaTeJlbHO, AilR xpaHeHMH cnyme6Hb1X enos Tpe6yeTCR AOnonHH
TenbHO YBeJlH4MTb BHeWH~~ naMRTb. 

06MeH MemAY YBY M BHewHeA naMHTb~ ocy~eCTBnReTCR AeCRTMpaa
PRAHbiMH CJlOraMH, KamAOe CJlOBO COCTOHT M3 flRTH CJlOrOB. TaKMM 
06pa30M, 06beM naMRTM cnyme6HbiX CJlOB /nCC/ COCTaBHT 8x5x32=128Q 
geCRTMpaapRAH~X cnoros, T.e. AeCRTH 6HC AMHaMH4eCKOH naMRTH 
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AOCTaT04HO Anl~ nocTpOeHI-1H nee Ha SOCeMb MOAYJle~ anfl 
1280x8=10240 cnoros. 

06~aH 6noK-cXeMa anrr npeACTasneHa Ha pi-1CYHKe. 
MOAYnb ann SKn~4aeT S ce6H OCHOSHY~ naMHTb 06beMOM 32Kx50 

pa3PHAOS, naMHTb Cnyme6H~X enos AnH SOCbMM MOAyne~ ann, cxe-
My ynpasneHI-1H aApecaMM, SXOAHO~ 1-1 S~XOAHO~ perMCTp~ 1-1 CXeMy 
o6~ero ynpasneHMH. exeMa o6~ero ynpasneHMH sKn~4aeT cxeM~ s~pa-
6oTKI-1 ynpasnR~~Mx cMrHanos AnH CBH3M c YaY, cl-1rHanos ynpasne
HMH M CTp06MpOSaHMH o~e A1-1HaMM4eCKO~ naMHTM M CXeM~ pereHepa
~MI-1. 3TM CXeM~ pacnonomeH~ Ha OAHO~ nnaTe M 3aHMMa~T OAHY 
R4e~Ky 63eM-6 /H4e~Ka nYnAM- nnaTa ynpasneHMR naMHTb~/. 

naMRTb cnyme6H~X enos 3aHMMaeT OAHY R4e~KY /H4e~Ka nYen -
nnaTa ynpasneHMH cnyme6Ho~ naMRTb~/. KpoMe o~e AMHaM~4ecKo~ 

naMRTI-1 cnyme6H~X enos, s 3To~ H4e~Ke pacnonomeH~ c4eT4MK ceK
Topos M perMCTp HOMepos TpaKTOS M MOAYnR ann. 

exeMa $OpMMpOsaHMR aApecos, BXOAHO~ M S~XOAHO~ peri-1CTp~ Ha
XOAHTCH B H4e~Ke nYA4 /nnaTa ynpaeneHI-1R aApeCHO~ 4aCTb~/ 1-1 sa
HMMa~T OAHY H4e~Ky. ex~Ma $opMMposaHMR RApecos $opMMpyeT aApeca 
AnR sanMCI-1, C4MT~SaHI-1R M pereHepa~MM. 

0CHOSHaR naMRTb MOAYnR ann saH~MaeT nf!Tb nnaT /R4e~Ka MKOn -
Maccos~e KaHan~ ocHOBHO~ naMRTM/. a KamAO~ R4e~Ke pacnonomeH~ 
o~e AMHaMM4eCKO~ naMRTM, S KOTOp~e sanMC~saeTCH OAMH cnor BCeX 
enos MOAYnR' ann. a KamAO~ R4e~Ke, KpOMe Toro, HaXOARTCR CXeMbl 
sw6opa AaHHOrO cnora. 3TO OCy~eCTSnReTCR KOMMyTa~Me~ C4eT4MKOM 
cnoros CMrHanos Sbi60pKM CTpOK (RAS) ,Sbi60pKM CTOn6~a (GAS) M 
cMrHana paspeweHI-1R aanMCM (WE). 

~cnonb3yeMaR S MOAyne ann o~e AMHaMM4eCKO~ naMRTM Tpe6yeT 
npoSOAMTb pereHepa~M~ 4epes KamA~e 2 Me. a npeAnaraeMo~ cxeMe 
npMMeHfl~TCR ASa pemMMa pereHepa~MM - npM o6MeHe c YaY 1-1 npM 
xpaHeHMM. a pemMMe xpaHeHMR npM3HaK pereHepa~MM ycTaHasnMsaeTcR 
4epe3 10 MKC Ha OAMH ~MKn o6pa~eHMR K naMRTM, T.e. pereHepa~MR 
npoxOAMT secb ~MKn aa 1,28 Me. a pemMMe o6MeHa c YaY npMaHaK 
pereHepa~MM YCTaHaSnMsaeTCR no 3aAHeMy $pOHTY S~XOAHOrO CMrHana 
c nf!Toro paapRAa C4eT4MKa cnoros. a 3TOM cny4ae ~MKn pereHepa
~MM nOSTOpReTCR 4ep~3 17,5 MKC. 

ao speMR pereHepa~MM cxeMa swpa6oTKM ynpasnR~~Mx CMrHanos 
$OpMMpyeT CMrHan sw6opKM CTpOK (RAS),S~AaeT aApec CO C4eT4MKa 
pereHepa~MM M A06asnf!eT K ero COAepmMMOMY +1. 

AnR pasAeneHMR ynpaenRIO~MX M MH$OpMa~MOHHbiX CMrHanoe MemAY 
KM6-n M ann BSOAMTCR cne~ManbH~~ CMrHan, AnR MOAYnfl ann npMHRT~ 
cTapwMe HOMepa Mo. KorAa K AaHHOMY HanpaeneHMIO nOAKn~4a~TCR 

TOnbKO MOAYnM Bnn, HMKaKMX AOnOnHMTenbHbiX 6noKMpOBOK M npM3HaKOB 
He Tpe6yeTCR. 

exeM~ ann paapa6oTaH~ c y4eTOM npMMeHeHMR Ht cepMM K155 M o~e 
AMHaM!-14eCKO~ naMRTM eMKOCTb~ 16Kx16MT. 

R4e~KM o6~ero ynpasneHMR, naMHTM cnyme6H~x cnoe M ynpaaneHMR 
aApecHo~ 4aCTb~ RBnRIOTCR o6~~MM AnR HecKonbKMX MOAyne~. nRTb 
R4eeK OCHOSHO~ naMHTM COCTaBnR~T C06CTBeHHO MOAYnb ann. TaKMM 
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o6pa30M, AnR paCWHpeHHR KOnH4eCTBa MOAyneH He06XOAHMO A06aBnRTb 
'nRTb R4~eK OCHOBHOH naMRTH. KonH4eCTBO MOAyneH MOmHO AOBOAHTb 
AO BOCbMH. 
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PyKOnHCb nocTynHna B H3AaTenbCKHH OTAen 
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4 

.') 

' I, 
I .,. 

~
,j··: 

• !' 

\ jl• 

~ 
•' ~ : 

. 
f : ~ 
,If! 

111 

F 
r. 
1~ 
~l . 
:f 
. . : 

.,, 

' :l 

:1 
~ 1p" 

i 
r."l· 
I 
~ 
I . ~ 
j I 

. ! ' ..,~; 

u 
J j 

EMeiTHH M.A. HAP· PII-82-750 
-IlpHH~Hilhl ilOCTpOeHHH BHeWHeH nonynpOBOAHHKOBOH naMHTH AnH 3BM 
B3CM-6 

CcPopMynHpoBaHbJ npHH~Hnhi nocTpoeHHH BHew!ieH nonynpoBop;HHKOBOH 
naM.IiTH /BITIT/ p;nH 3BM B3CM-6. 06ocHOBhiBaeTCH ee pasp;erreHHe 
Ha OCHOBHYIO naMHTb H ilaMHTb CnYJKe6HbJX CnOB, IlpHBep;eHa o6~aH 
6noK-cxeMa BITIT, noKasaHo pasp;eneHHe cxeMhl Ha ¢HsHqecKHe HqewKH 
H MeTop; yBerrHqenHH o6'beMa BITIT p;o 1,6 M 6awT. 

Pa6oTa BbiiiOnHeHa B lla6opaTOpHH BbJqHcnHTenbHOH TeXHHKH 
H aBTOMaTH3a~HH OMHM. 

npenpHHT 06DeAHHeHHOrO HHCTHTYTa AAePH~X HCCneAOBaHHH. ~y6Ha 1982 

Emelin I.A. et al. PII-82-750 
Principles of External MOS Memory Organization for the 
BESM-6 Computer 

Principles of the external MOS memory organization of the 
BESM-6 computer are outlined. The grounds are given for the 
partition of entire memory into the main memory and that one 
for special-purpose words. The general block diagram of the 
external MOS memory, partition of the memory diagram into 
physical sections and the way to increase the external MOS 
memory size up to 1.6 M bytes are presented. 

The investieation has been performed at the Laboratory 
·of Computing Techniques and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 
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