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HCT04H~K~ ~AepHO-$~3~4eCKO~ ~H$opMa~~~ ~Me~T, KaK npaB~no, 

~MnynbcH~~ xapaKTep, a YBen~4eH~e 4~cna ~3MepeHHWX napaMeTpOB 
~ccneAyeMwx ~AepH~X C06~T~~ e~e 60nbwe cocpeAOTa4~BaeT ~H$Op

Ma~~~ B Man~x npOMe*YTKax BpeMeH~. an~ pa3paBH~BaH~~ nOTOKa 
~H$OpMã~~~ ~cnonb3Y~TC~ 6noK~ 6Y$epHO~ naM~T~/1,2/. B 3KCne
p~MeHTe w~pOKoe pacnpOCTpaHeH~e nonY4~na opraH~3a~~~ MHorona
paae r pcaux ~3MepeH~~ c ~cnonb30BaHl1eM ~~$pOBbIX npeoõpa aoaa r e 
ne~ B CTaHAapTe KAMAK c nocneAOBaTenbH~M C4~T~BaH~eM naKeTa 
~H$opMa~~~ cne~~an~3~pOBaHH~M Kpe~T-KOHTponnepOM T~na 

KK-001/3/. PeanbHoe BpeM~ onpoca CTaH~~~ Kpe~Ta KAMAK COCTaB
n~eT 2~3 MKC. OAHaKO np~eM ~H$opMa~~~ B 3BM c TaK~M nep~OAOM 

3aTPYAHeH ~ n03TOMY ~cnonb30BaH~e 6Y$epHO~ naM~T~ Me*AY KOHT
ponnepOM ~ np~eMH~KOM AaHH~X npeACTaBn~eTC~ ~enecoo6pa3H~M. 

CpeA~ n p1l1eMH~ KOB ~H$C1pMau.~~ ~Me~TC~ r axae , An~ KOTOpblX 
AaHHble AOI1*Hbl 6blTb npenaapa r ene ao coõpaaa B naxeru , MaCC~Bbl. 

B nepBY~ 04epeAb K TaK~M np~eMH~KaM OTHOC~TC~ HaKon~Tenb Ha 
MarH~THO~ neHTe. Hcnonb30BaH~e npOMe*YT04HO~ naM~T~ YMepeHHO
ro õuc r poneac r aaa An~ 06pa30BaH~~ TaK~X naKeTOB ~ C4~TbIBaH~e 

MaCC~BOB AaHH~X c MarH~THoi:1 neHT~ TaKme Mo*eT Ha~T~ np~MeHe

H~e. 

On~T ~cnonb30BaH~~ pa3n~4H~X 6nOKOB 6Y$epHO~ naM~T~ B npaK
T~Ke 3Kcnep~MeHTa onpeAen~n Tpe6oBaH~~ K opraH~3a~~~ 3an~CI1, 

cq~T~BaH~~ ~ ynpaBneH~R naM~Tb~. TaK, opraH~3a~~~ pa60T~ npo
Me*YT04HO~ naM~T~ TonbKO OAH~M cnoco6oM /no T~ny FIFO/ ~Bn~
eTC~ AOCTaT04HO~ An~ 60nbW~HCTBa np~MeHeH~~. 

B on~c~BaeMOM 6noKe 6~n ~w6paH 06beM naM~T~ 16K 16-pa3p~A
HWX cnOB. YBen~4eH~e 06beMa naM~T~ B cny4ae Heo6xOA~MOCT~ 

AOCT~raeTC~ nocneAOBaTenbHWM KaCKaA~pOBaH~eM 6nOKOB. 
3an~cb ~ C4~TbIBaH~e ~H$opMa~~~ 6nOKOM 6Y$epH,o~ naM~T~ He

3aB~C~Mbl. 3TO ycnoB~e COBepweHHO Heo6xOA~MO np~ pa60Te c ~C
T04H~KaM~ ~H$opMa~~~, KOTopwe He MorYT *AaTb. TaK~M YCTPO~CT

BOM ~Bn~eTC~ HaKon~Tenb Ha MarH~THO~ neHTe, 06naAa~~~~ CTporo 
orpaH~4eHH~M BpeMeHeM O*~AaH~~ ~ np~ 3an~c~, ~ np~ C4~TWBaH~~ 

04epeAHoro cnoBa B naKeTe AaHHWX /10 MKC An~ HMn-S012-03/. 
MaKc~ManbHoe BpeM~ o6cnY*~BaH~~ 6noKoM 6Y$epHo~ naM~T~ OAHoro 
cnOBa ~ 3an~c~,~ np~ C4~T~BaH~~ 3aB~C~T OT T~na YCTaHOBnp~ 

neHHWX M~KpocxeM naM~T~ ~ COCTaBn~eT 2~3 MKC An~ M~KpocxeM 

565PY3 ~ lT2 MKC An~ 565PY6. 
an~ np~eMa ~H$opMaQ~~ B 6noK 6Y$epHo~ naM~T~ OT I1CT04H~Ka, 

B~Aa~~ero ~H$opMa4~~ B B~Ae naKeTa, HymHo K Ha4any np~eMa 6~Tb 

@ om._.._lr~~~~.:-~OBaHHii ~6Ba. 1 

6~ IC.Jf~·~QT~t!~-~~j 
1987 



YBepeHHblM B Hanl-141-11-1 c soõonaor-o 06beMa naMflTI-1, AOCTaT04HOrO 
Anfl npl-1eMa BCerO naKeTa. anfl 3Toro BeCb 06beM naMflTI-1 6nOKa 
ycnoBHo pa3AeneH Ha 4 Y4aCTKa no 4K cnOB. nocne 3anOnHeHI-1fl 
04epeAHoro Y4aCTKa npOBepfleTCfl Hanl-141-1e nonHOCTb~ cBo6oAHoro 
cneAy~~ero Y4aCTKa naMflTI-1 B 4K cnOB 1-1 TonbKO B 3TOM cnY4ae 
pa3pewaeTCfl 3anl-1Cb 04epeAHoro naKeTa. TaKafl OpraHl-13a~l-1fl 3anl-1
CI-1 06eCne41-1BaeT rapaHTl-1pOBaHHW~ npl-1eM I-1H~OPMa~1-11-1 B naKeTHOM 
pe~I-1Me c AnI-1HO~ naKéTa 2 B CTeneHI-1 N, rAe N - ~enoe 41-1CnO 
IMaKCI-1ManbHaR AnI-1Ha naKeTa 4K cnoB/, 1-1 HI-1KaK He OrpaHI-141-1BaeT 
npl-1eM CTaTI-1CTI-14eCKI-1 pacnpe~eneHHoro nOToKa I-1H~OpMa~1-11-1 AO Tex 
nop, nOKa npl-1 npoxo~AeHI-1I-1 rpaHI-1~W 04epeAHoro Y4acTKa ~e óKa
>i<e'Tcfl, 4To" s anonueuo õoriee 3/4 Bce~ naMflTI-1 6nOKa. 3TO n03BOnl-1
no OrpaHI-141-1TbCfl eAI-1HCT~eHHwM pe~I-1MOM 3anl-1CI-1 I-1H~OpMa~l-1l-1. 

t41-1TWBaHI-1e AaHHWX 1-13 npOMe~YT04HO~ naMflTI-1 AonYCKaeTCfl B 2-x 
pe~I-1Max: B pe~I-1Me He3aBI-1CI-1MOrO C41-1TWBaHI-1fl OAI-1H04HWX cnoB no Me
pe 3anOnHeHI-1fl naMflTI-1 1-1 B pe~I-1Me naKeTHoro C4I-1TWB~Hl-1fl, npl-1 KO
TOpOM C41-1TWBaHI-1e 04epeAHoro Y4aCTKa naMflTI-1 B 4K cnOB He pa3
pewaeTcfl AO ero nonHoro 3anOnHeHl-1fl. nOcneAHI-1~ pe~I-1M npeAHa3Ha
4eH Anfl pa õo ru c npl-1eMHI-1KaMI-1 I-1H~OpMau.l-1l-1, Tpe6Y~~I-1MI-1 npenaapu
TenbHoro ~OpMl-1pOBaHl-1fl naKeTa. 

Ha nl-1~eBO~ na Henl-1 ônoxa 6y~epHo~ naMflTI-1 I pl-1c.1 I pacnonome 
HW: BXOAHO~ 1-1 BWXOAHO~ pa3beMw Tl-1na MPH-32 Ipa3Me~eHl-1e Cl-1rHa
nOB 'Ha pa3beMe AaHo Ha puc .,21 t l<1HAI-1Ka~l-1fl Cl-1rHanOB ofMeHa I-1H
~opMau.l-1e~ npl-1 3anl-1CI-1 1-1 C41-1TWBaHI-11-1 t TYM6nep 1-1 pa3beM 041-1CTKI-1 
Bce~ naMflTI-1 IIC6poc"/, pa3beM ynpaBneHl-1fl A03anOnHeHI-1eM Hyne
80~ I-1H~OpMau.l-1e~ TeKy~ero Y4aCTKa naMflTI-1 1-1 Bcex nonHOCTb~ ~BO

60AHblX y-rac TKOB no 4K cnoa I "aOBBOA"1 . 
Ilpo r oxon o6MeHa I-1H~OpMa~l-1e~ npl-1 3anl-1CI-1 1-1 C41-1TblBaHI-11-1 OAI-1Ha

KOB: a~I-1HXpOHHW~, nOTeH~l-1anbHW~, 3neKTpl-14eCKI-1e YPOBHI-1 TTn, 
aKTI-1BHWM YPOBHeM flBnfleTCfl HI-13KI-1~ nOTeHu.l-1an/4/~ ~HI-1~l-1aTOp 06Me
Ha - nep€Aa4l-1K I-1H~OpMau.l-1l-1, KOTOPbl~ auc r a anaer cnr nan IICnoBo 
r o roeo!' IcrI. OAHaKo pa apeureuuex Anfl BblCTaBneHl-1fl cr n epena rua
KOM flBnfleTCfl OTCYTCTBl-1e 3anpeLl.\a~~ero nOTeH~l-1ana "CnoBo npl-1HflTO"
Icnl OT npl-1eMHI-1Ka. Cl-1rHan cn l-1énonb3yeTcfl nepeAaT41-1KOM Anfl 
npOBepKI-1 B03MO~HOCTI-1 3anl-1CI-1 B 6noK. TaK, npl-1 nepeAa4e Ha 6noK 
ynpa anaouinx nÓTéH~l-1anOB "C6poC I I 1-1 "aOBBOA1 1 

, KpOMe OCHOBHblX 
Aé~CTBI-1~, euc r aanaer c a aanpeuiaouiuá n,OTeHu.l-1an cn Ha pa3b~Me 

3anl-1CI-1. 
CneAyeT OTMeTI-1Tb cneAY~~l-1e oc06eHH'ocTI-1 ~YHK~l-1oHl-1poBaHl-1fl 6no

ka õy<tJepHo~ naMflTI-1: 
1I. Ilona-ra car aana "C 6pOCI' o ê-rynae r COAep~I-1MOe aceü naMfl'TI-1 

1-1 AO CHflTl-1fl e roro cur aana '8b1CTaBneHl-1eM no r eauue.na cn aanpeuia
eT nOA~4Y HOBO~ I-1H~OpMa~1-11-1 Ha BxoA 6noKa. 

2/. npl-1 nona-te cur aana laOBBOA" r axxe auc r ae.naer ca nor euuuan 
cn Ha pa3beM 3anl-1CI-1 1-1 oc yurec'r anaer ca A03anonHeHI-1e HyrleBo~' I-1H
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~opMa~lI1e~ Y4aCTKa naMRTl-1 B KOTOpW~ np0I-13BOt 

AlI1naCb 3anl-1Cb t 1-1 Bcex nocneAY~~l-1x Y4aCTKOB 
naMflTI-1 no 4K. npl-1 3TOM 6noK' nepeXOAI-1T a pe
~I-1M r ons KO BblAa41-1 Y1ti~OpMa~14I-1. B03MO~HOC Tb 
I1pl-1eMa HOBO~ J,1HlPopMa~1-1111 HacTynaeT ríocne 
CHflH1fl no reuunana IIaOBBOA I1 1-1 norn-or o OCBD
6o~AeHl-1fl naMflH1 C4I-1TbIBaHJ-1eM I-1nl-1 nOAa4e~ C1-1r
Hana "C6poC II 4TO 06eCne4l11BaeT npaaans HOC'rbt 

C41-1TblBa Hl-1fl 6y~epHo~ naMflTI-1 B na KeTHOM pe
~I-1Me. 

3/, Pe)l(l-1M C41-1TblBaHII1R yc r aua Bnl-1BaeTCfI AO Ha
4ana pa60Tw c 6noKoM, oAHaKo a03MO~HO nepe
Kn~4eH~e pe~I-1MOB 1-1 BO BpeMfl pa6ÓTw. npl-1 
3TOM nepeKn~4eHl-1e ~3 pe~I-1Ma n~KeTl-1pOBaHI-1~ 

B pe~I-1M He3aB~C~Moro 4TeHI-1fl He 1-13MeHfleT Co
Aep~I-1MOrO naMflTI-1 ~ Mo~eT I-1CnOnb30BaTbCfl AnR 
B~BoAa HenonHoro naKeTa. npl-1 o6paTHOM nepe
Kn~4eHI-1I-1 npOI-1CXOAY1T npl-1HYAII1TenbHOe o6Hyne
Hl-1e Bce~ naMflTl-1 t TO eCTb HaKonneHHafl 1-1 He~ 

C41-1TaHHafl I-1H~OpMa~~fl 6e3B03BpaTHO nponaAaeT. 
onOK-cxeMa 6y~epHo~ naMflTI-1 npeACTaBneHa 

Ha pl-1c.3. onOK COCT0111T 1-13 naMflTI-1 06beMOM 
16K 16-pa3pflAHblX cnoa c 6y~epHblM perac-r oox 
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1 Bx fp 
z 8x z» 
J e» s» 
4 Bx I,.p 
5 8x s» 
6 Bx s » 
7 Bx r» 
8 e» e» 
9 e» s»
'O e« to» . 
fi Bx tt» 
f2 Bx 12p 
13 Bx tJp 
f4 B« f4p 
f[) 8x 15p 
f6 8x' f6p 

75 Cnu8onpuHlIm O 

JoCn06oi'omo#o 
31 Cno60 npuHllmo 
32, KOPfl!lC 

11Bblx1p 
2 BblX 2D 
3 BblX s» 
4 sso ~p 

Sl8blX 5p 
6 8b1x 6p 
78b1X 7p 

88bíX 8p 
98blX gp 
108blX IOp 
ff 8b1x ffp 
12 8b1x 12p 
13 8blX f3p 
,14 BblX lI,p 
'15 8blX f5p 
16 BblX f6p 

C/l06oz.omo80·30
31 Coadonpt.IHIlr710 

"J2 Kopn!lC' 

Pnc , 3. Hanornreaae axorraor-o li BbI

xogHoro pa3'beMa. 

C4HT~BaHHR; aApeCH~XTpex perHCT
pOB-C4eT4HKOB: sanHCH4TeHH~, 

H pereHepa~HH; KOMMYTaTOpa agpe
ca; CXeM~ CpaBHHBaHH~aApeCOB 1 I 

4TeHH~ ~ SanHCH; 3aAa~~erO reHe Ji.paTopa; AHcneT4epa H cxeM~ yn
paBJ1eHH~. .J 

OTJ1H4HTeJ1bHO~ oc06eHHOCTblO 
AaHHO~ cxeM~ ~BJ1~eTC~ HaJ1H4He 
AHcneT4epa, 06ecne4HBalO~ero 6ec
KOH<PJ1HKTHOe ,BsaHMoAei/rcTBl1e aariu
CH H 4TeHH~ nYTeM meci~oró pas
AeJ1eHH~ TeKy~ero BpeMeH~ Ha HH
TepBaJ1~ 4TeHH~sanHcH, H pereHe
pa~HH. CHrHaJ1~ C AHcneT4epa on

peAeJ1~IOT pa60TY KOMMYTaTopa aApeca H nOAaIOTC~ Ha cxeMY ynpaB
J1eHH~. TaKoe pacnpeAeJ1eHHe BpeMeHH Ha sanHCb, 4TeHHe H pereHe
pa~HIO nOSBOJ1~eT npOHsBOAHTb sanHCb B 6y<pepHYIO n~M~Tb HesaBHCH
MO OT C4HT~BaHH~ HH<popMa~HH HS naM~TH, TaK KaK ~a sanHCb, C4H
TblBaHVle VI per euepauuo OTBOA~TC~ 3 HesaBVlCVlMblX VlHTepBaJ1a ape-ie
HVI, HAY~VlX nOCJ1eAOBaTeJ1bHO VI nOCTO~HHO A~yr sa APyroM C ne~ 

PVlOAOM 2-3 ~KC /AJ1~ 565PY3/. 
Cxena ynpaBJ1eHVI~ 06eCne41i1BaeT He06xoAVlMbre cur aana VI <pasVl

POBKY oõpauieuaa K naM~TVI BO a c ex pemVlMax paõoru 6J10Ka. 'AJ1~ 
YMeHbWeHVI~ nOTpe6J1~eMO~ MO~HOCTVI pereHepa~VlR ocy~eCTBJ1~eTC~ 
He B KamAOM ~VlKJ1e /sanVlcb - C4V1T~BaHHe ~ pereHepa~VI~/, a TOJ1b
KO B KamAoM BOCbMOM ~VlKJ1~. 

6J10~ 6y<PepHo&lr. naM~TVI B~nOJ1HeH B KOHCTPYKTVlBe KAMAK /OT Ma
rVlCTpanVl 6epeTc~ TOJ1bKO nVlTaHVle/ 8 BHAe MOAYJ1~ WVlpVlHO&lr 2M 
VI COCTOHT VIS ABYX nnaT: nJ1aT~ ynpaBneHVI~, cOAepma~e&lr 46 KOP
nYCOB, VI nJ1aT~ naM~TVI C BXOAH~MVI KJ1104aMVI VI e~XOAH~M 6y<PepH~M 

perVlCTpOM /29 KopnycoB/. nnaTanaM~TIiI - CbeMHa~, OHa saKpen
J1~eTC~ Ha nJ1aTe ynpaBJ1eHVI~ npVl nOMO~H 2-x paSbeM08 MPH-32. Ha
cTpo~Ka nJ1aT~ ynpaBJ1eHVI~ BOSMomHa 6es YCTaH06KVI nJ1aT~ naMRTVI. 

nOTpe6J1~eM~e 6J10KOM TOKVI: 1,4 A no ~enVl +6B, 100 MA,no ~e

nVl -6 B VI 100 MA no ~enH +12 B. 
OTCYTcTBVle Vls6~T04HOCTH B 3J1eMeHTax naMRTH 6J10Ka npeAnona~ 

raeT nonHYIO pa60Tocnoc06HoCTb Bcex MHKpocxeM naM~T~ H T~aTeJ1b l 
HYIO n pO"BepKY paõoru 6nOKa B ~eJ10M cneunans HblMH n por paMMHblMH 
cpeACTBaMVI. ,'j 

Pa60Ta 6nOKa TeCTHpOBaJ1aCb C nOMO~blO 3BM 4epes BXOA~O~-B~
XOAHO&lr perHcTp/5/. nporpaMMHO ocy~eCTBJ1RnaCb san~Cb, C4HT~Ba
HVle H cpaBHeH~e KOAOB. npOBepRJ1aCb npaBIiIJ1bHOCTb: 

4 

1/ HaJ1H4H~ HJ1H OTCYTCTBH~ CHrHaJ10B cr Ha BblxoAe H cn Ha BXO
Ae BO Bcex pemHMax pa60T~ 6J10Ka; 

21 C4HT~BaHH~ KamAoro pasp~Aa, sanHcaHHoro BO Bce ~4e&lrKH 

naM~TH; 

3/ C4HT~BaHVI~ npH 4epeAOBaHHH Ha BXOAe KOAOB O H 177777B, 
a TaKme npH sanHCH J1HHe&lrHO HapaCTalO~HX H J1HHe~HO y6~BalO~HX 

KOAOB; 
. 4/ AOJ1rOBpeMeHHoro <PYHK~HOHHpOBaHH~ 6J10Ka. 

~CnOJ1bSOBaHHe 6J10KOB 6y<pepHo~ naM~TH MemAY KK-001 H 3BM 
AJ1~ sanHCH H 4TeHH~ AªHH~X npH pa60Te C HMn-5012-03 H MemAY 
3BM H rpa<ponOCTpOHTeJ1eM A~r~rPA<P nOKasano ero BblCOKYIO pa60TO
cnoc06HOCTb. 
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PYKonHCb nocTynHna B HSAaTeJ1bCKH~ OTAen 
24 HIOJ1~ 1987 rOAa. 
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HET nH nPOEEllOB B BAmEA EHEJnfOTEKE? 
BH MOKeTe nonyqHTb no noqTe nepeqacnea&He HHie KHHrH, 

ecna OHH He 6una 3aKa3aHH paaee. 
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fPHAHeB f.¢. HAP· 
By~epHaH naMHTb FIFO o6beMoM 16K 
16-pagpHAHbiX cnoB KIT - 16K 

13-87-582 

OnHChlBaeTCH 6noK 6y¢epHoil naMHTH rnHpoKoro npHMeHeHHH 
THna FIFO eMKOCTbiO 16K 16-pa3PHAHbiX cnoB. BnoK BbinOJJHeH 
B KOHCTPYKTHBe KAMAK lliHpHHoil 2M. )J.aHHbie ganHCbiBaiOTCH H Cl.JH 
TbJBaiOTCH He3aBHCHMO l.lepe3 pa3beMbl Ha nepeAHell naHeJJH 6JJOKa 
no npoTOKOJJY acHHXpoHHoil noTeH~HaJJbHoil CBH3H. IIpeAYCOMTpe
Ha B03MO~HoCTb pa6oTbi 6noKa B ABYX pe~HMax: pe~HM pagpaBHH 
BaHHH H pe~HM naKeTHpOBaHHH no 4K CJJOB npH ganHCH H npH 
Cl.JHTbJBaHHH. 

P a6oTa BblllOJJHeHa B ITa6opaTopHH HAepHbiX peaK~Hil OH5U1. 

Coo6menHe 06'be)J;HHeHHOfO HHCTHTyTa R)J;epHbiX HCCJJe)J;OBaHHH. ,lly6Ha 1987 

IIepeBoA O.C.BHHorpaAOBOll 

Gridnev G.F. et al. 
FIFO Buffer Memory of 16K Word Capacity, 
Each 16 Bits 

13-87-582 

A model of FIFO buffer memory (capacity of 16K words, 
each 16 bits) of a wide application is described. It has 
been designed in CAMAC construction 2M wide. The data is 
written and read independently across the connectors on 
a face panel via the protocol of asynchronous transfer. 
Two regimes are realised in read and write cycles - the 
regime of leveling and that of packeting by 4K words. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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