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0nHCbiB8eTCll 38llOMHH8IOWee ycrpol!CTBO eMKOCl'biO 256 BOCbMHp83pli.Q

HblX cnoB, llOCTpOeHHOe H8 OCHOBe HHTei'panbHbiX aneMeHTOB ll8Ml!TH H8 

MOn-crpyKrype, coJleplKaWHX 256 craTH'IeCKHX rparrepos, B ycTpol!:cTBe 

peanH30B8Hbl JlB8 pelKHM8 H8KOnneHHll - pelKHM C Jl06asneHH6M 6/lHHHUbl 

K COJleplKHMOMY Bbi3B8HHOI'O 8Jlpeca H pelKHM nocneJlOBaTellhHOI'O aanonHeHHll 

BXOJlHbiMH BOCbMHp83pliJlHbiMH K0Jl8MH 8/lpeCOB il8MliTH, npa aanonHeHHH 

naMlll'b nepeXOJlHT B pelKHM BbiBOJl8 COJleplKHMOI'O H8 BHeWHHi!: H8KOnHTellh 

( M8I'HHTH8ll neHT8, nepcpoparop H Jlp,) 0 OCyWeCTBnlleTCll UHKn C8MOO'IHCTltH 

ll8Mlll'H H B03Bp8T K pelKHMY H8KOnneHHll, 3anOMHH8IOWee ycTpOi!:CTBO 

HCnOnbayeTCll B ycTSHOBKe no llOHCKY CBepXTHlKenb!X aneMeHTOB B npHpOJle, 

Pa6ora BbmonHeHa B na6opaTOpHH liJlepHbiX peaKUHl!: 011HVI. 

Coo6111e .. e 061.eJUIBenoro DCTBTYT& U8piiWX, BCCJieJIOB&IUII • .Qy6B& 1977 

Gerstenberger R., Smirnov V.I., Chelnokov L,P, 13 - 11109 
The 256x8 Memory 

A memory (capacity 256 words, each 8 bits) is described 
which is constn.Acted with integral circuits in MOS-technology, 
These circuits contain 256 fiiJ>-flops. 'I'wo regimes are realised in 
this device- the regime of increment and that of serial filling. 
The memory goes to the output regime when it is overflown and 
transfers information to a periphery memory (magnetic tape, paper 
tape etc.), After that a clear cycle is realised and then it goes 
back to the input regime. The memory is used in a device for 
search for superheavy elements in nature, 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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Bee MHOroo6pa3He UH4!pOBOH CTaTHCTH"lfeCKOH HH4lop· 
MaUHH, nonyqaeMOH B COBpeMeHH~X 3KCnepHMeHTaX, MO
:>KeT 6b1Tb pa3~eneuo no MeTo~y ee naKonneHH.II ua ~Ba 
BH~a. llepBblii co~ep:>KHT OTHOCHTenbHO Manoe none ~ecK
punTopoB, H HaKonneHHe HH4!0pMaUHH B03MO:>KHO B TaK 
ua3biBaeMOM HHTerpupyiOIUeM pe:>KHMe. ,D;n.11 Ka:>K~oro 3ua
qeuuJI BXO~HOH HH4!opMaUHH OTBO~HTCJI O~Ha .ll"lfeiiKa na
M.IITH, B KOTOpOii C npHXO~OM oqepe~HOrO 6aiiTa HH4!0pMa
UHH ~o6aBnJieTC.II e~uuuua. TaKoii pe:>KHM uaKonneuHJI qacTo 
ua3~BaiOT pe:>KHM "+1". ,D;n.11 nero xapaKTepua BbiCOKaJI 
nnOTHOCTb 3anHCH B naM.IITH none3HOH HH4!0pMaUHH, BbiCO
KOe 6blcTpoJJ.eiicTBHe H npocToTa. O~naKo MaKCHManbuoe 
"'IHCnO ~eCKpHnTOpOB npH TaKOM MeTO~e HaKonneHH.II He 
MO:>KeT npes~waTb 2 12 """ 2 15 . K ueJJ,ocTaTKaM weTo~a cne
~yeT TaK:>Ke OTHeCTH 6e30THOCHTenbHOCTb HH41opMaUHH KO 
BpeMeHH ee nOCTynneHH.II, H, KaK cne~CTBHe, B03MO:>K· 
HOCTb HCKa:>KeHH.II BCeii y:>Ke HaKonneHHOH HH4!opMaUHH B 
cnyqae c6oeB, H3MeHeHH.II ycnosuii 3KcnepuMeHTa, H3Mene
HH.II xapaKTepHCTHK annapaTyp~ H T .~. 

BTopoii BH~ uu4!opMaUHH oTnuqaeTCJI 6onbWHM uanon
ueuueM Ka:>K~oro 6aiiTa sxo~uoii uu4!opMauuu, Kor~a qucno 
B03MO:>KHbiX JJ,eCKpHnTOpOB npeB~aeT 2 12 7 2 lOO,H ee 
HaKonneHHe npOH3BO~HTC.II B pe:>KHMe "perHCTpaUHH C06~
THH" / 11 llpu 3TOM B JI"lfeiiKax naMJITH 3anoMHHaiOTC.II 
CaMH 3Ha"lfeHB.II ~eCKpBnTOpOB. llocne 3anonHeHB.II naMJITB 
ee CO~ep:>KBMOe 06~"'180 nepeHOCBTC.II Ha MarHBTHyiOneHTY 
unu ~a:>Ke /a cnyqae pe~KBX co6~Tnii/ ua nep4loneuTy. 
TaKBM o6pa30M, coxpauJieTCJI xpouonoru.11 nocTynneuuJI 
BH4!opMaUBB, npH"'IeM nocne~yiOJUa.ll He MO::>KeT HCKa3HTb 
pauee uaKonneuuoii, OJJ.HaKo nnoTHOCTb 3anucu B naMJITH 
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no MeTO~y perHCTpaUHH C06~THH cymecTBeHHO HK*e, qeM 
B pe)I{HMe "+1". 

~nB HaKonneHHB CTaTHCTHqecKOH HH~OpMaUHH B ~BYX 
paCCMOTpeHH~X pe)I{HMaX 6~no pa3pa6oTaHO JanoMHHaJO· 
mee ycTpOHCTBO 3Y - 256x8 Ha OCHOBe HHTerpam.Horo 
:me MeHTa naMBTH Ha MOil- cTpyKType, co~ep)l{amero 256 
CTaTHCTHqeCKHX TpHrrepOB, COBMeCTHM~X no ynpaBneHHJO 
c TT n- norHKOH. 

HH)I{e npHBO~BTC.!I HeKoTop~e ~aHH~e :meMeHTa naM.!f· 
TH: 
HH~opMaUHOHHaJI eMKOCTb 
BpeM.!I lanHCH 
BpeMB CqHT~BaHH.!I 
cnoco6 JanHcH 

- 256 6HT, 
- <1 MKC, 

- <1 MKC, 

- ~-Bxo~. 
cnoco6 cqHT~BaHHB 
cnoco6 a~pecauuu 

- noTeHuuanLH~i B~xo~. 

- noTeHUHanbH~H 

~BoHqH~H Ko~, 

nHTaHHe - +5 B, 25 MA, 
-12 B, 25 MA. 

HHTerpanbHaB CXeMa HMeeT 16 BbiBO~OB. 
B pa3pa6oTaHHOM JY HCnOnblYIOTCJI 8 TaKHX HHTer

panbH~X CXeM, o6pa3YIOmHX 8-pa3pJI~HYIO naMJITb Ha 256 
a~peCOB, T.e. naMJITb 06'beMOM B 256 6aHTOB. 

PaccMoTpHM 6noK·cxeMy 3Y, noKa3aHHyJO Ha puc. 1. 

BxodHOU 
6aum 
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Puc. 1. EAoK- cxe.wa 3Y- 256x8. 
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HH~opMaUHJI JanHc~BaeTCB B 3Y H cquT~BaeTCJI no-
6aiTHO. B JaBHCHMOCTH OT nocTynneHHJI cHrHana "Pe)I{HM 
BXO~a" BXO~HOH 6aHT cny)I{HT ~nJI 3Y HllH 8-pa3pB~H~M 
a~pecoM, no KoTopoMy cne~yeT ocymecTBHTb JanHcb B 
pe)I{HMe "+1 ", HnH qacTbiO ~ecKpHnTopa co6~THJI, KOTOp~H 

~Oll)l{eH 6~Tb 3anHCaH B oqepe~HYIO BqeiKy naMJITH. Ja
nHCb B JY npOH3BO~HTCB npH noMomH ~BYX ynpaBnJIJOmHX 
cHrHanoB "Bxo~ roToB" H "Bxo~ npHHJIT". B cnyqae B~Bo~a 
jcqHT~BaHHJI/ HH~OpMaUHH H3 naMBTH Ha 3TO BpeMB BXO~~ 
6nOKHpyiOTCB H HH~OpMaUHB cqHT~BaeTCB C BOCbMH HH
~OpMaUHOHHbiX BbiXO~OB no~ ynpaBneHHeM CHrHanoB "Bbi
XO~ roToB" H "B~xo~ npHHBT". CHrHan "0 perucTpa a~
peca" cny)I{HT ~nJI CHHXpOHH3aUHH JY C ~pyrHMH ycTpoi
CTBaMH. IloTeHuHan "P e)I{HM B~Xo,D,a" onpe~enseT cnoco6 
cqHT~BaHHJI - O,D,HOKpaTHOe HllH MHOrOKpaTHOe cqHT~Ba
HHe Bcero co~ep)I{HMoro naMJITH. 

Ha puc. 2 npe~cTaBneHa ~YHKUHOHanLHaJI cxeMa 3Y. 
rnaBH~MH yJnaMH ero BBllBIOTCJI: MaTpHUa naMJITH 256x8, 

'8 

8xoa~ 

~ 6/101( 

~ ynpad//i'HUR .. v-,-;~• .('---· owrm.a.~ .JY 

31J 

256•8 

._., 
~ 

Puc. 2. <l>yHKIIUOHa.llbHa.Ji cxe.wa 3Y- 256x8. 

&lxodHoJ ~m 

~ 
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8-pa3pJI.IJ;HblH C'leTHblH perHCTp C B03MO:>KHOCTLIO napan

nenLHOrO 3aHeCeHHJI B naMJITL HHibopMai.(HH H ee CllHCLIBa

HHJI, a TaK:>Ke 6noK ynpaaneHHJI. Cne.IJ;yeT o6paTHTL BHH

MaHHe Ha TO, 'ITO JY CO.IJ;ep:>KHT TOnLKO O,IJ;HH perHCTp, 

KOTOpLIH BLICTynaeT B Ka'leCTBe a,IJ;peCHOrO B pe:>KHMe 

perHCTpai.(HH C06LITHH HnH B Ka'leCTBe perHCTpa CO.IJ;ep

:>KaHHJI B pe:>KHMe "+1" H acer,IJ;a - B Ka'leCTBe a.IJ;pecHoro 

B pe:>KHMe BblBO,IJ;a HHibopMai.(HH H3 naMJITH. 

B 6noKe ynpaaneHHJI co.IJ;ep:>KaTcJI 5 TpHrrepoa, lbop

MHPYIOII.(He H apeMJI3a,IJ;aJOII.(He uenu, a TaK:>Ke 3neMeHTLI no

rHKH, o6ecne'IHBaJOmue ace pe:>KHMLI pa6oTLI 3Y. 

OcTaHOBHMCJI Ha pa6oTe 3Y 6onee no.IJ;po6Ho /eM. 

puc. 2/. IIocne BKnJO'IeHHJI nHTaHHJI 3Y aBTOMaTH'IeCKH 

YCTaHaBnHBaeTCJI B COCTOJIHHe llpHeMa HHibOpMai.(HH. TaK 

:>Ke aBTOMaTH'IeCKH O'IHUlaiOTCJI BCe JI'IeHKH naMJITH, a 8-

pa3pJI,IJ;HLIH perHCTp npHHHMaeT HyneBOe COCTOJIHHe. 

IIpH noJianeHHH noTeHI.(Hana "Bxo.IJ; roToB" 3anHcwaa

IOTCJI 8 HHibopMai.(HOHHLIX pa3pJI.IJ;OB C WHH "BXO,IJ;HOH 6aii:T" 

Ha TOT a,IJ;pec 3Y, KOTOpLIH HaXO,IJ;HTCJI B perHCTpe /nocne 

BKnJO'IeHHJI llHTaHHJI Ha HyneBOH a,IJ;pec/. IJO OKOH'IaHHH 

I.(HKna 3allHCH B perHCTp .IJ;06aBnJieTCJI "+1" H BLI,IJ;aeTCJI 

llOTeHI.(Han "BXO,IJ; npHHJIT", KOTOPLIH 6y.IJ;eT CHJIT TOnLKO 

nocne CHJITHJI noTeHUHana "Bxo.IJ; roToB". TaKoii: UHKn 

npo.IJ;on:>KaeTcJI .IJ;O Tex nop, noKa BCJI naMJITL He oKa:>KeTCJI 

3anonHeHHoi. IIpH3HaKOM ee 3anonHeHHJI JIBnJieTCJI nepe

nonHeHHe C'leTHoro perHcTpa so acex pe:>KHMax HaKonneHHJI. 

IIpH nepenonHeHHH 3Toro perHcTpa 3Y aBTOMaTH'IeCKH 

nepeXO,IJ;HT B COCTOJIHHe C'IHTLIBaHHJI HHibOpMai.(HH H BLI,IJ;aeT 

llOTeHI.(Han "BLIXO,IJ; rOTOB", a Ha WHHaX "BLIXO,IJ;HOH 6aii:T" 

YCTaHaBnHBaeTCJI CO,IJ;ep:>KHMOe Hyneaoro a,IJ;peca. BLIXO,!J;HOH 

6aii:T npHCYTCTByeT Ha WHHaX 3Y ,IJ;O TeX nop, llOKa He 

noJIBnJieTCJI cHrHan "Bwxo.IJ; npHHJIT". IIpH ero noJianeHHH 

CHHMaeTCJI CHrHan "BLIXO,IJ; rOTOB" H llOCne CHJITHJI llOTeH· 

I.(Hana "Bwxo.IJ; npHHJIT" B perHcTp ,IJ;o6aanJieTCJI "+1", nocne 

'lero CHOBa BLICTaBnJieTCJI CHrHan "BLIXO,IJ; rOTOB". 3TOT 

I.(HKn npO,IJ;On:>KaeTCJI ,IJ;O llOnHOrO C'IHTLIBaHHJI HHibopMai.(HH 

H3 aceii: naMJITH. IIpH npoxo:>K.IJ;eHHH C'leTHoro perucTpa 

3Y qepe3 Hyneaoe cocTOJIHHe, 6noK ynpaaneHHJI BKnJO'IaeT 

I.(HKn aBTOMaTH'IeCKOH ycTaHOBKH BCeX JI'IeeK llaMJITH B 

"0" I CTHpaHHe/, nocne qero 3Y nepexo,IJ;HT B pe:>KHM 

npHeMa HHibopMai.(HH. 
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PaccMoTpHM TenepL pe:>KHM HHTerpanLHoro HaKonneHHJI. 

IJpH HanH'IHH Ha BXO,IJ;e llOTeHI.(Hana "Pe:>KHM BXO,IJ;a" HHibop

Mai.(HJI C WHH "BXO,IJ;HOH 6aii:T" llO,IJ;KnJO'IaeTCJI Henocpe.IJ;CTBeH· 

HO K a,IJ;peCHblM WHHaM BCeX 3neMeHTOB naMJITH, 'ITO 03HR· 

qaeT o6pameHHe K o.IJ;HOMY H3 256 6aii:ToB 3Y. IIocne npu

xo.IJ;a noTeHI.(Hana "Bxo.IJ; roToB" npoucxo.IJ;HT cne,IJ;ywmee: 

npe:>K.IJ;e acero O'IHmaeTcJI C'leTHLIH perucTp /y"O" - ycTa

HOBKa "0"/, nocne qero HHibOpMai.(HJI, C'IHTaHHaJI ITO Bbl· 

6paHHOMY a,IJ;pecy, 3aHOCHTCJI B 8 pa3pJI.IJ;OB perHCTpa. 

JaTeM CO,IJ;ep:>KRHHe perHCTpa yaenH'IHBaeTCJI Ha e,IJ;HHHI.(y 

/cHrHan "+1 "/, nocne qero no TOMY :>Ke a.IJ;pecy B naMJITL 

3anHCLIBaeTCJI yaenH'IeHHOe Ha e,IJ;HHHI.(y CO,IJ;ep:>KaHHe pe

rHcTpa. IIo OKOH'IaHHH I.(HKna 3anucH BLICTaBnJieTCJI cHrHan 

"BXO,!J; npHHJIT", KOTOPLIH CHHMaeTCJI nocne CHJITHJI CHrHa· 

na "Bxo.IJ; roToB". BecL 3TOT I.(HKn Mo:>KeT no Ka:>K.IJ;OMY 

a,IJ;pecy noaTopJITLCJI .IJ;O 256 pa3. Ecnu B O.IJ;HOM H3 a.IJ;pecoa 

npoHcxo.IJ;HT nepenonHeHHe, TO pe:>KHM "HaKonneHHe" nepe

KnJO'IaeTCJI Ha pe:>KHM "BLIBO,IJ;", a B naMJITH CoxpaH.IleTC.Il 

npe.IJ;nocne.IJ;Hee co.IJ;ep:>KaHHe /255/. 

IIpH Hana,IJ;Ke pa3nH'IHLIX ycTpoicTB oKa3anocL y.IJ;o6-

HLIM HMeTL B03MO:>KHOCTL MHOrOKPRTHOrO C'IHTblBaHHJI HH

IbopMai.(HH H3 naMJITH 6e3 ee CTHpaHHJI. ~nJI 3TOH l.(enH 

BBe.IJ;eH noTeHI.(Han "Pe:>KHM BLIXo.IJ;a", KOTOPLIH onpe,IJ;en.lleT 

pe:>KHM 'ITeHHJI - O,IJ;HOKpRTHblH HnH MHOrOKpRTHblH. ~nJI 
CHHXpOHH3ai.(HH /HanpHMep, C'leT'IHKa a,IJ;peCOB nocne,IJ;yJOmeii: 

naMJITH HnH 3neMeHTa HH,IJ;HKai.(HH/ cny:>KHT noTeHI.(Han ' "0 

perHCTpa a,IJ;peca~' 3TO COCTOJIHHe a,IJ;peCHblX WHH HH,IJ;HI.(H• 

pyeTCJI naMnO'IKOH Ha nHI.(eBOH naHenH naMJITH. ~pyraJI 
naMnO'IKR llOKa3LIBaeT pe:>KHM BblBO.IJ;R, 'ITO 03HR'IaeT 3a· 

KphlTblH BXO,IJ;. 

IIpH Heo6xo,IJ;HMOCTH naMJITL MO:>KeT 6LITL O'IHUleHa 

BPY'IHYJO HR:>KRTHeM KHOnKH "0'1HCTKa naMJITH", KOTopaJI 

B 6noKe ynpaaneHHJI 3anycKaeT I.(HKn nonHoi O'IHCTKH acex 

JI'IeeK naMJITH. 

KOHCTpyKTHBHO naMJITL HCnonHeHa Ha ne'laTHOH nnaTe 

/175x210/ MM ,IJ;ByCTOpOHHHM ne'IRTHblM MOHTa:>KOM C no

MOUlLIO nonyaBTOMaTa A~MATI. 
Bee ycTpoicTBO 3Y co.IJ;ep:>KHT 40 HHTerpanLHLIX cxeM. 

IIoTpe6neHHe TOKa: +6 B, 350 MA, 

-12 B, 150 MA. 
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B 3aKmo'leHHe aBTOPLI BLipruKaJOT 6naroAapHOCTL 
A.A.,ll,aTpHeBy 3a nJIOAOTBOpHoe o6cy:>KAeHHe pa6oTLI Ha 
acex ee 3Tanax, a TaK:>Ke B.B.Ko'leTKOBY 3a noMOIUL B 
MOHTa:>Ke ycTpOHCTBa. 
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