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fepcreu5eprep P., HeljlenbeB O.K., 4enHOKOB n.n. 13 - 12308 

Enox llHHaMR'IeCKOll rraMHTH 4KxB B craunapre KAMAK 

0IIHCbiBaeTCSI aneKTpOHHbllt 5noK II8MSITH o5beMOM 4K 5aliT, paapa5o
T8HHbllt 1_18 5aae HHTerpanbHbiX MHKpOCXeM llHH8MH'I9CKOro THII8 K 565 py 1 A 
EnoK IIBMSITH BbliiOnHeH B CT8Hil8pTe KAMAK. npHBOJlSITCSI ljlyHKUHOHanbHBSI 

CXeMa H BP9M9HH8SI JlHarp8MM8 pa50Tbl 5noKa. EnoK BbliiOIIHSieT 13 KOM8Hil 
KAMAK JliiSI o6ecrre'leHHII HHKpeMeuruoro pe>KHMa uaxorrneua11 H pe
>KHM4 rrocne~oearenbuoll aarracu necKpHrrropoe. Enox rrpenuaauaqeu JlnH 
pa50Tbl B KB'IeCTBe 6yljlepuolt II8MSITH H3MepHTenbHbiX CHCTeM, MHOrOK8H8nb

HbiX auanuaaropos B 9KCnepuMeurax c ucnonbaosauueM anexrpoHHKH KAMAK. 

Pa5ora BbliiOnHeHa B na5oparopHH SlllepHblX peaKUHll OH.RH. 

Coo6meHKe 06b&JlRH9HHOro HHCTKTyTa llll9pHbiX RCCn&ll088HHA, Lly6H8 1979 

Gerstenberger R., Nefedyev O.K., Chelnokov L.P. 13 - 12308 
CAMAC Dynamic RAM 4Kx8 Bit Memory Module 

A CAMAC dynamic RAM 4Kx8 bit memory module is 
described, It is developed on the base of integral circuits. The 
module provides for the perfarmance of 13 CAMAC commands. 
It has an incremental and descriptor storage, The module is in
tended for on-line measurement system and multichannel analyzer 
storage in experiments using CAMAC electronics. 

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

Communication of the Joint Institute for Nuclear Research. Dubno 1979 
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EnoK aHHaMHqecKo~ onepaTHBHoil: rraMHTH o6beMOM e 4K 

6ail:Toe e cTaaaapTe KAMAK rrpeaaaaaaqea anH Hcnonbaoea
HHH e KaqecTee 6hiCTpoaeil:cTeyromeil: rraMHTH R3MepHTenbHhiX 
CHCTeM Ha OCHOBe MH:HH-3BM ( H3MepHTenbHbiX Moayneil:). 6noK 
naMHTH HMeeT aeroHOMHoe o6ecrreqeaHe pereaepaUHH coaep
>KHMoro ITBMHTH H: cpaBHHTenbHO 6onbmOH Ha6op KOMBHa, 
KOTOpbie o6ecrreqH:B8IOT ITOBb!llleHHOe 6hiCTpoaeHCTBHe pa60Tbl 
CHCTeMbl H rrpOCTOe rrporpaMMHpOBaHHe pe>KHMOB pa60Th! rra
MHTH. 

B 6"noKe ITaMHTH peanH30BaHhl aea OCHOBHhiX pe>KHMa Ha
KOITneHHH C06hiTH~ ( BXOaHhiX Koaoe): a) B HHTerpH:pOBaHHOM 
BHae C CyMMHpOBaHHeM qHcna "oaHHBKOBbiX" C06biTH~; 

6) B HeHHTerpHpOBaHHOM BHae C 3aiTOMHHaHHeM He3aBHCHMbiX 
C06b!THH, naHHhl~ 6noK naMHTB C ITpOH3BOnbHOH Bhi60pKOH 
eMKOCTbiO 4096x8 6HT pa3pa6oTaH Ha OCHOBe HHTerpanbHhiX 
MHKpocxeM aeHaMHqecKoro Terra K 565 PYlA 111• MHKpocxeMa 
COCTOHT H3 MaTpHUhl ITaMHTH (64x64), coaep>KHT CXeMhl 
aeKoaepoeaHHH crpoK H cTon6noe, 6noK yc~~:nHTeneil: cqHThi
eaHHH, 3aiTHCH H pereHepaUHH, 11H<i>opMaUH:OHHhie BXOahi H Bhi
XOahi MHKpocxeMhl COBMeCTHMhl c ypoBHHMH TT n-cxeM. 

HeKOTopbre aaHHhie oTaenbHoro 9neMeHra rraMHTH: 
a) HH<i>OpMaUHOHHaH eMKOCTb - 4096 6HT, 
6) BpeMH UHKna 3aiTHCH - 700 HC, 
B) BpeMH UHKna qTeHHH H pereaepaUHH - 500 HC, 
r) BpeM.R Bhi60pKH - 300 HC, 

a) ITHTaHHe -. +12 B, +5 B, -5 B, 
e) ITOTpe6nHeMaH MOWHOCTb - 10 MK8T/6HT B pe>KHMe 

XpaHeHHH, 
80 MKBTI6HT e pe>KHMe 
o6pameHRH. 

B paapa6oTaHHOM 6noKe rraMHTH coaep>KHTCH 9 HHTer
panbHhiX MHKpocxeM K 565 PY1A(8 HH<PopMaUHOHHhiX 
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ff 1 KOHTpOJibHhlH pa3pHA DBMHTff). llocTOffHCTBOM paapa-
60TBHHOrO 6noKa DaMHTff - AffHBMff48CKOrO 3Y rrepea CTa
Tff48CKffM 3Y HBJIHeTCH TO, 4TO OH ffMBBT MBHbWYIO 
yaenbHYIO pacceanaeMyiO MOWHOCTb na eaanauy xpaHaMoA 
an~opMauaa. lleno B TOM, qTo aaecb anepraH pacceanaeTCH 
JlffWb B MOMBHThl BKTffBHOH pa60Thl ITBMHTff (rrpa UffKJIBX 
qTeHaH, aanaca, perenepauaa) a rrpaKTaqecKa He rroTpe6nH
eTCH MB)I(Jly UffKJIBMff o6paweHRH. 

HeaocTaTKOM naMHTff aanaMaqecKoro Tarra HBJIHeTCH To, 
4TO Tpe6yeTCH nepaoaaqecKa o6noBJIHTb coaep)l(ffMOe scex 
gqeeK naMHTa. B aaHHOM 6noKe naMHTff perenepauaH ocywecT
BJIHeTCH BBTOMBTff48CKff C nepffOJlOM 1,6 MC. 3a 8TO BpBMH 
reHepaTop ffMITYJlbCOB C ffHTepBaJIOM B 25 MKC Bbipa6aTbJBBBT 
64 ffMDYJibCa, KOTOphle DOCTyDaiOT B aapeCHhlH C48T4ffK pere
HepaUffff. BcneacTnae 8Toro rrocneaosaTenbHO o6nosnHIOTCH 
see 64 CTpOKff MaTpRUbi (no 64 5I4BHKH B cTpoKe). TaK KaK 
Bp8M5I pereHepaUffff OAHOH CTpOKff paBHO 1 MKC, TO o6wee 
"MepTBoe" speMH, aa TpaqanaeMoe na perenepauaiO, cocTas
JIHeT 4%. 

~yHKUaonanbHBH cxeMa 6noKa naMHTff npeacTasnena na 
pac. 1. KpoMe 8JIBMBHTOB DBMHTH JlBHHhTH MOLJYJ1b conep!KHT 
CJ1BAYIOWffB OCHOBHbie ~JyHKUffOHBJlbHbiB y3Jlbl! 

1) peracTp aapeca (12 paapHaos) - RCADR; 
2) aapeCHbiA cqeT4RK perenepauHH (6 paapHaos) - RCREF; 
3) sxoanoA peracTp qacna (8 paapHaon) - RCUN; 
4) BbrxoanoA peracTp 4HCna (8 paapHaos) - RDOUT; 
5) CXBMy KOHTpOJI5I 6atiTa ITO 4BTHOCTR; 
6) 6y~epHhlH perHCTp pB!KffMOB pa60Thl (5 pa3p5!AOB); 
7) aewa~paTop KOMBHA KAMAK; 
8) 6JIOK ynpaBJI5IIOillHX CHrHaJioB; 
9) perwcTp aanpocon anH o6cnytKRBBHH5I (3 paapHaa) 

RREQ. 

EnoK naMSITff 
KOMBHA KAMAK: 
1 I F(O)A(O) 

o6ecneqanaeT Bhlnonnenae cnenyiOmax 

1.1) qTenae Koaa aa Bhlxoanoro peracT
pa Ha MarwcTpanb RDOUT-> Rl +R8; 

1.2) qTeHffB ffHcpOpMBUffff tf3 llBMHTff 
B BbrxoanoA perwcTp MEMORY_, RDOUT; 
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2/ F(O).A(l) 
3/ F(O)A(2) 
4/ F(O)A(3) 

5/ 1''(2)A(O) 

6/ F(16)A(O) 

7 I F(16)A(1) 
8/ F(16)A(2) 

9/ F(16)A(3) 

10/ F(18)A(O) 
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1.3) Jl06aaneHHe "1" K COJlepMHMOMY 

perHCTpa 8Jlpeca B KOHUe UHKna 

'ITeHHSI, ROADR+l-+ RCADR. 
BblllOnHeHHe nyHKTOB 1.1 If 1.2. 
BbiiiOnHeHHe TOnbKO nyHKTa 1.1. 

~ 'ITeHHe COJlepMHMOro perHCTpa 

aJlpeca Ha MarHCTpanh 

RCADR-+ R10 + R21. 

'ITeHHe COJlepMRMOrO perHCTpa 

3anpocoa Ha WRHbi R 
RREQ-+ R22 +R24. 

R22 = 1 np11 nepenonHeHHR perRCTpa 

aJlpeca RCADR, 
R23 = 1 npH owR6Ke 'l:eTHOCTH 6aliTa, 

R24 = 1 npH nepenonHeHHH coJlepMRMoro 

BXOJlHoro perRCTpa RCDIN ( JlnSI 

aHanH3aTopHoro peMRMa pa6oThl). 

6.1) 3anHCh B perHCTp 8Jlpeca 113 

MarHcTpanH WlO+W21-+ RCADR; 
6.2) 'IT8HHe H3 naMSITR B BbiXOJlHOH 

perRcTp MEMORY -+ RDOUT; 
6.3) Jl06aaneHHe "1" K COJlepMHMOMY 

pcrRCTpa aapeca B KoHue URKna 

'ITeHHSI RGADR + 1-+ RCADR. 
- BbiilOnHeHHe nyHKTOB 6.1 H 6.2. 
- BbiiiOnHeHHe TOnbKO nyHKT8 6.1. 
9.1) 3BnHCh B perHCTp 8Jlpeca H3 

MarRcTpanH W10+W21-+ RCADR; 
9.2) 'ITeHHe COJlepMHMOrO no JlBHHOMy 

aJlpecy, ao6aaneHRe "1" K COJlep

MHMOMY If 38nHCh HOBoro 

coJlepMRMoro no cTapoMy aJlpecy 

( aHanH38TOpHbiH peMHM pa60Tbi) 

MEMORY-+ RCDIN-+ RCDIN + 1-+ MEMORY. 

10.1) 38nHCh K0Jl8 H3 MBrHCTpanH BO 

BXOJlHOH perHCTp 

W1 +W8 -+ RCDIN; 
10.2) 3anHCb npHHSITOrO K0Jl8 B naMSITh 

RCDIN -+ MEMORY; 
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10.3) Jl06aaneHHe ,1" K COJlepMHMOMy 

perHCTpa 8Jlpeca B KOHUe UHKna 

3anece RCADR+ 1 -+ RCADR. 
111 F(18)A(1) 
12/ F(18)A(2) 
13/ F(19)A(3) 

BbiiiOnHeHHe nyHKTOB 10.1 If 10.2. 
- BhlnOnHeHHe TOnbKO nyHKTa 10.1. 
13.1) 3anRCh KOJla 11 aJlpeca B pe

recTpbr c WHH MarRcTpanH 

W1 +W8-+ RCDIN, W10+W21-+ RGADR; 

13.2) 38nHCh KOJla B naMSITh no 

npHHSITOMy 8Jlpecy • 
RCDIN-+ MEMORY. 

0CHOBHbiMR CHrHanaMR JlnSI B38RMOJleHCTBRSI 6noKa naMSI

TH C KOHTponnepOM SIBnSIIOTCSI CRrHanbr L H Q. 

EnoK naMSITR reHepRpyeT cRrHan L Ha o6cnyMRBaHRe 

a cneJlyiOIUHX Tpex cny'laSix: 

1) npH nepenonHeHHR perHcTpa BJlpeca RCADR, 
2) npH OWR6Ke 'leTHOCTR 6aliTa, 

3) npH nepenonHeHRR BXOJlHoro perRcTpa RCDIN 
(B 8HBnR38TOpHOM peMRMe pa60Thl). 

B STRX cny'laSIX KOHTponnep JlOnMeH npO'IHTaTh KOJl R3 

perRCTpa 3anpOCOB H BbiSIBRTh RCTO'IHHK reHepaURR CRrHa

na L. EnoK naMSITH reHepRpyeT CRrHan Q, ecn11 eo apeMSI 

06parueHRSI K 6noKy B HeM erue He 38KOH'IeHO BhlnOnHeHHe 

BHyTpeHHRX Jl8HCTBHH, Bhl3B8HHhlX npeJlhlJlyiUeH KOMBHJlOH 

KAMAK. TaK KBK 6noK naMSITH RMeeT OJlRH 6y<flepHbiH pe

rHcrp pa60Tbi, TO CRrHan Q= 1 YK83biBaeT Ha TO, 'ITO 

nocneJlHIOIO KOMBHJly KAMAK cneJlyer noBTOpHTh, r.K. 6noK 

BbiiiOnHHTh ee He MOr. 

llaHHbiH 6nOK naMSITH MOMeT HBHTH npHMeHeHHe B Ka'leCT

Be 6y<flepHOH naMSITR R3MepRTenbHbiX CHCTeM, naMSITH 

MHoroKaHanhHhlX aHanR3aropoa H T.Jl. EnoK naMSITH RMeeT 

JlBOHHyro lliHpHHy, COl:{epMHT 76 HHTerpanbHbiX CXeM If noTpe6-

nSieT cneJlyiOIURe TOKR! 

a) no uenH +6 B - 600 MA, 

6) no uenH -6 B - 10 MA, 

a) no uenH +128- 75 MA. 
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Pnc~ 2, BpeMeHHaSI nnarpaMMa pa6oTbi 6noKa naMSITHI 
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