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EpMaKOB B.A.' 3HMHH r.H. 13 - 12718 

OnepaTMBHoe aan9MHHa10~ee ycTpoi1cTBO AHHaMM4ecKoro 
THna eMKOCTbiO 4K X 16 6MT 

OnHcaH 6noK 03Y AMHaMM4ecKoro TMna eMKOCTbiO 4Kx16 6MT, 
BblnOnHeHHbli1 Ha 3anOMMHaiO~eM yCTpOii!CTBe npOM3BOnbHOi1 Bbl-
6opKM 565 PYlA e CTaHAapTe KAMAK. 6noK o60PYAOBaH KaHanoM 
npHMoro AOCTyna. BpeMH o6pa~eHMH K HeMy - 1 MKC. 

AaHHOe ycTpoillcTeo noaeonHeT C03AaBaTb HaKonMTenbHble 
CHCTeMbl C 60nbWO!Ii HHTeHCMBHOCTbiO 3arpy3KM. 

Pa6oTa BblnOnHeHa B na6opaTOPMM Hei1TpOHHOi1 $M3MKM O~.sl~. 

Coo6weHHe Q(h,eAHHeHHOro HHCTHTyTa SIAepHbiX HCCneAOBSHHA, lly6Ha 1979 

Ermakov V.A., Zimin G.N. 

A Dynamic Memory Unit of 4Kx16 bit 
Capacity 

13 - 12718 

A dynamic memory unit is described which has a storage 
capacity 4Kx16 bit words. It has bee~ designed in CAMAC 
standart using 565 PYlA random access storage modules. 
The unit has the direct access channel. The access time 
is 1 mks. 

This unit can design storage systems of larger 
loading rate. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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B nocneAHHe roAbl npoMblwneHHOCT biO oceoeH cepHi1Hbli1 ebl
nycK 6onbWHX HHTerpanbHbiX cxeM /o~C/, npeAHa3Ha4eHHbiX AnH 
nOCTpOeHHH 3anOMHHaiO~HX YCTpOiiiCTB. 

B AaHHO!Ii pa6oTe onHCbiBaeTcH 6noK onepaTHBHoro aanoMH
HaiO~ero YCTPOiiiCTBa /03Y/, BblnOnHeHHblill Ha o~C AHHaMH4eCKOrO 
THna 565 PYlA./ i./ 

KpHcTann 6~C 3Toro THna npeAcTaBnHeT aanoMHHaiO~ee 
ycTpoillcTeo npoHaeonbHOill Bb160pKH /3YnB/ eMKOCTbiO 4Kx1 GHT, 
COBMeCTHMOe C ypOBHHMH TTn. 8 KpHCTanne COAep~aTCH CXeMbl 
Bbi60pKH aApeCOB no CTpOKaM H CTOn6~aM /64 X 64/, CXeMbl 
ynpaeneHHH pa60TO!Ii KpHCTanna. · 

XapaKTepHoi1 oco6eHHOCTbiO aanoMHHaiO~HX ycTpoillcTB AHHa
MH4ecKoro THna HBnHeTCH He06XOAHMOCTb npoBeAeHHH pernaMeH
THPOBaHHbiX no BpeMeHH ~HKnOB BOCCTaHOBneHHH HH$OpMa~HH, 
3anHcaHHOi1 B H4ei1KaX KpHCTanna. 

BpeMeHHOill HHTepean AnH 3YnB AaHHOrO THna, KOrAa ece 
64 CTOn6~a AOn~Hbl 6biT b pe reHepHpOBaHbl, COCT a BnHeT He 6onee 
ABYX MHnnHCeKYHA. 3TO 06CTOHTenbCTBO HaKilaAbiBaeT AOnOnHH
TenbHble ycnOBHH Ha epeMeHHOe pa3AeneHMe ~HKnOB pereHepa~HH 
H o6pa~eHHH K 3YnB, T.K. OHM aCMHXPOHHbl. 

onoK-CXeMa 03Y npeACTaeneHa Ha PMC. 1. 03Y BblnOnHeHO 
e cTaHAapTe KAMAK, MMeeT KaHan npHMoro AOCTyna M o6opyAo
eaHo aBTOHOMHbiMM pe~MMaMM npoeepKM: "nocneAOBaTenbHOe 3a
nonHeHMe11, 11Ha6niOAeHMe 11 , 0104HCTKa". 

AApeca~MH H4eeK naMHTM /AO-A11/ B03MO~Ha c Tpex Hanpae
neHMi1: c WMH W, KaHana npHMoro AOCTyna M KaHana pereHepa
~MM 4epea MynbTMnneKcopbl "KnA-KAM" M "PA-PP". 

12-pa3PHAHbli1 aApeCHbli1 perMCTp /PA/ M 6-pa3PHAHbli1 pe
rMCTp pereHepa~MH /PP/ He3aBMCMMbl. TaKoe nocTpoeHMe aApec
HOill 4aCTM n03BOnHeT npOM3BOAMTb pereHepa~MIO H4eeK 3Y, 
pacnpeAeneHHYIO BO epeMeHM paBHOMepHO / 2 / , 4TO onpeAenHeT 
B03MO~HOCTb MCnOnb30BaHMH 03Y B cneKTpOMeTpM4eCKMX TpaKTaX 
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C 60nbWO~ HHTeHCHBHOCTb~ nOCTynneHH~ 3KCnepHMeHTanbH~X co-
6biH1i1, 

0nH.CblsaeMbli1 6noK o6opyAoBaH BXOAHbiM /P A 1 I H BbiXOAHbiM 
/PA2/ perHCTpaMH AaHHbiX. C noMOll\b~ MynbTHnneKcopos AaHHbi X 
/MA/ ocyl!leCTBnHeTCH npHeM AaHHbiX s per~ootcTp PAl c WHH W 
HnH C BbiXOAHOrO perHCTpa. 

P~ootc. 1. 6noK-cxeMa 03Y. 

CxeMa ynpasneHH~ 03Y cocTOHT H3 reHepaTopos pereHepa4HH 
/rP/ H TaKTOB /rT/, KOTOp~e 3aAa~T 4aCTOTY cneAOBaHH~ HM
nynbCOB pereH e pa41o11o1 C nepHOAOM 32 MKC H MHKPOKOMaHA - C ne
pHOAOM 80 HC i perHCTPOB nporpaMM~ /nP/ H MHKpOKOMaHA /PMK/, 
onpeAen~~li\HX pe~HM pa6oTbl H nocneAOBaTenbHOCTb cHrHanos, 
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ynpasn~~li\HX pa60TOi1 03Y; CXeM~ npHOPHTeTa /CnP/ ,KOTOpa~ 
n03BOn~eT pa3AenHTb OAHOBpeMeHHO npHWeAWHe 3a~BKH Ha Tpe6o
BaH~oote ~HKnOB pereHepa4HH lo1 pa60Tbl . 

KoMaHAbl KAMAK, HcnonH~eMble 6noKOM, noApa3Aen~~Tc~ Ha 
2 rpynnbl: KOMaHA~ 6e3 o6pall\eHH~ K naM~TH lo1 KOMaHAbl C o6-
pall\eHHeM K Hei1. nepe4eHb KOMaHA, HCnOnb3yeMbiX B 03Y, npH
BeAeH s Ta6n1o14e. KoMaHAbl 6e3 o6pa111eHH~ K 3Y nocne Aew~oot<ll

pa4HH cxeMoi1 AW HcnonH~~Tc~ 3a TeKYl!IHi1 ~HKn KAMAK. KoMaH
Abl 3TOi1 rpynnbl MHHy~T nporpaMMHbli1 perHCTp /nP/, CHrHan 
c KoToporo 3anycKaeT 41o1Kn naM~TH. 

Ta6n1o14a 

nepe4eHb ~ootcnonb3yeMbiX KOMaHA KAMAK 

KO'<AHAA OnEPAJ.iiiP /4JIKA 03'1 Q 

N'A(o) l'(o} 'lmW<~IJ~ iJaNNb/X lfmm11ll ( ItT) I 

N4 (0} 1'(1) llm~I>I!IA kHJtl¥% 1/__.e, •IPA,4IfA) f 

NA(O} I'(~) 'lmeNve .JUlV<"mpq 
CD~mO#HL!U 

I 

IIA(O} F(l) Onpot! L I 

IIA/0) F (9) (tfpot' ,Pill'-""17/ptl 
CIX"mCIIHU" 

0 

NA(o} l(to) CdpJX 1. 0 

NA( O} F(l~} .Jonll('b oapeco l,l,_ve ( vT) f 

IIA(o} !'(a) 3ofllll'b oap.,., 'lm<HIIe 1 • ll'.il, 
JCn'-"'o( +l'r~) I 

..VA(o) Ntl) 3Qnuf.b S'(tlolvil .! 
,MW<'m,P l.'~vu I 

..VA(o) F (19) .3anvro OoNHOIK 3qnvl'o,•IP4(.JN4) f 

NA(o) ,c (2v) 3tlnpem KAH4K 0 

IIA(O) F /U} /JqJpeweNI.Ie 
KAHAK 0 
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8 KOMaHAaX C o6pa~eH~eM K 3Y, nocKOnbKY OH~ ac~HXpOHH~ 
~~KnY pereHepa~~~ naMRT~, aa epeMR ~~Kna KAMAK npo~3BOART-
CR per~cTpoe~e onepa~~~ /4TeH~e, aaHeceH~e ~H~OpMa~~~/, 
KOTop~e o6oco6neH~ oT onepa~~H pereHepa~~~ 3Y. 3anycK 
~~Kna o6pa~eH~R K naMRT~ ocy~ecTenReTcR c~rHanoM c 
nporpaMMHoro per~cTpa /nP/, ycTaHaen~eaeM~M e ~~Kne KAMAK 
no cTpo6y S 2. np~ 4eM 3TOT aanycK MOlKeT 6~T b ocy~ecT eneH 
TOnbKO B OTCyTCTB~e ~~Kna pereHepa~~~ 3Y. 3Ty C~Tya~~~ 
onpeAenReT cxeMa np~op~TeTa, npeAOCTaenR~~aR npaeo nycKa 
~~Kna o6pa~eH~R aanpocy, np~weAweMy no epeMeH~ 

nepB~M /"PereHepa~~R" ~n~ "Pa6oTa"/. CxeMa cnp ycTaHaen~
eaeT OA~H ~3 yKa3aHH~X pelK~MOB ~ 3anycKaeT reHepaTOP TaKTOB~X 
c~rHanoe. VIMnynbCbl rT nOCTyna~T Ha per~CTP M~KPOKOMaHA co 
cxeMaM~ ynpaeneH~R /PMK/, KOTOP~H reHep~pyeT nocneAoea
TenbHOCTb KOMaHAH~x c~rHanoe pelK~Ma, ycTaHoeneHHoro cxeMaM~ 
CnP ~ nP. 8 TOM cny4ae, ecn~ ~~Kn pereHepa~~~ e~e He OKOH-
4eH ~ np~wen 3anpoc Ha o6cnylK~BaH~e oT KaHanoe KAMAK ~n~ 
KnA, TO 3TOT 3anpoc 3anOMH~TCR COOTBeTCTBY~~~M Tp~rrepOM 
nporpaMMHoro per~cTpa, a e~nonHeH~e ero Ha4HeTCR 4epe3 
0,1 MKC nocne OKOH4aH~R ~~Kna pereHepa~~~. 

BpeMeHH~e A~arpaMM~ pa6oT~ 03Y np~eeAeH~ Ha p~c. 3. Ha 
A~arpaMMax cnnowHbiM~ n~H~RM~ noKaaaH~ ynpaenRIOIJ.I~e c~rHanbl, 

opraH~3y~~~e pa6oTy 03Y e pelK~Max: 

"4TeH~e" /4T I, . "4TeH~e ~ MOA~<Il~Ka~~R aApeca /4MA/, "3an~cb -
MOA~<!J~Ka~~R aApeca" /3MA/. 

n~60H 3anpoc no KaHanaM KAMAK, KnA np~H~MaeTCR Tp~rrepoM 
npor~aMMHoro per~cTpa T 11p01• • KOTOpbtH c6pacbteaeTcR /eM. 
eJj'eMeHHy~ A~arpaMMy/ no cTpo6y S2. CnycTR epeMR, onpeAe
nReMoe cxeMo~ np~op~TeTa, ycTaHaen~eaeTCR Tp~rrep ~~Kna 
(TI\HKJI ), KOTOpbiH 3anycKaeT reHepaTOp TaKTOB, Bbtpa6aTbiBa~~~H 
Ha KalKAbtc:i 3anpoc cep~IO ~3 12 ~Mnynbcoe, ~cnonb3yeMy~ pe
r~cTpoM M~KpOKOMaHA AnR epeMeHHOc:i pa3eepTK~ ynpaenR~~~x 

c~rHanoe ycTpoc:icTea. 
C~rHan~, ynpaBnR~~~e pa60TO~ 03Y, BbtnOnHR~T cneAy~~~e 

<)lyHK~~~: 

CE ~ CS - pa3peweH~e o6pa~eH~R K Kp~cTanny 
~ cTpo6~posaH~e np~eMa aApeca I r 
/B~pa6aT~Ba~TCR B n~60M pelK~Me/; 

6VIC 
= 150 HC/ 

WE - pa3peweH~e 3an~c~ AaHH~x, HaXOAR~~xcR Ha 
BXOAe Kp~CTanna /~MeeT MeCTO B pelK~MaX 
4M3 ~ 3MA/; 

nPA, nPA1,nPA2- CTpo6~posaH~e np~eMa aApeca ~ AaHH~X 

BO BXOAHOc:i ~ B~XOAHOc:i per~CTp~. 

AnR nor~4eCKOH ~HA~Ka~~~ COCTORH~~ YCTpOHCTBa 6noK o6opy
AOBaH 8~pa3PRAH~M per~CTPOM COCTORH~H /PC/. Ha3Ha4eH~e pa3-
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P~c. 2. Ha3Ha4eH~e paapRAOB cTaTycHoro per~cTpa. 

rr ________________ ~~~~==~~~~~~== 
NAF 

C£ m mrm w= _r-l w• 

81 -------, ,alf .-- _ L+'!!!--, 
I I . ..-~ 

LJ 

r~··-::::::::::::::::::::::::::::::::::ll===--------~~~:;------------_j 
r-_- J.!Oc::rt"k = 
1/PDl. ___r= 
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P~c. 3. BpeMeHH~e A~arpaMM~ pa6oT~ 03Y. 

PRAOB PC noKa3aHo Ha p~c. 2. 1-3 pa3PRA~ 3Toro per~cTpa 
ycTaHasn~ea~TcR c w~H Wl-W3 nonb30BaTeneM. PaapRA~ 4-8 
PC ycTaHasn~sa~TCR annapaTHO. BbtXOAbl per~cTpa 4epe3 Knl04~ 

BbtBeAeHbl Ha w~Hbl Rl- R 8. 
TecTbl aeTOHOMHOH nposepK~ 3Y /TECT 3Y I noasonRIOT npo

~3BOA~Tb nposepKy naMRT~ /np~ HalKaT~~ KnaB~W~ "KnA-KAM"/ 
e cneAYIOI.I.I~e pelK~Max: "04~CTKa", "4TeH~e", "npoeepKa" ' . YKa-
3aHHbte pelK~Mbl BKnl04a~TCR COOTBeTCTBY~~~M~ KnaB~WaM~. neplfiOA 
BbtnOnHeH~R TeCTOBbiX KOMaHA - 32 MKC. 
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npH HCnOnb30BaHHH KaHana npflMOrO ~OCTyna TpHrrep pe~HMa 
pa6oT~ KnA-KAMAK ycTaHasnHsaeTcfl a pe~HM KnA. B 3TOM pe
~HMe 03Y BblnOnHfleT 8 OTBeT Ha Ka~~~H 3anpoc, nocTynHBWHH 
c nepe~HeH naHenH, onepa~HIO ''4TeHHe- MO~H<t>HKa~Hfl -3anHcb 11 • 

JlorH4ecKHe ypoBHH cHrHanos KnA cornacosaHbl c norH4ecKHMH 
ypoBHflMH cTaH~apTa KAMAK. 

Ha nepe~HeH naHenH 6noKa, KPOMe yKa3aHHbiX BbiWe KnaBHWeH, 
pa3Me~eHbl ~Ba pa3beMa THna Pn-15- 32 ~IIfl CBR3H C BXO~HbiMH 
ycTpOHCTBaMH. 6noK 3aHHMaeT TPH cTaH~apTH~e wHpHH~ KAMAK, 
co~ep~H T 12 2 MH KpocxeMbl . 

nHTaHHe: 6B 
6B 

12B 

1,8 A, 
- 0,2 A, 

0,2 A. 

B 3aKnl04eHHe aBTOPbl 6naro~apRT B.A.Bna~HMHposa, r.n.lKy
KOBa, B.A.WH6aesa 3a none3Hble o6cy~~eHHfl ycTpOHCTBa Ha CTa~HH 
npoeKTHposaHHfl; A.A.E~Kosy, A.6.MenbHH4yKa, B.M.PeTyHcKoro, 
B.B.CTap~eBa 3a TpaccHpOBKy, MOHTa~ H HaCTPOHKY 03Y. 
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