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~pa~Bep MHoroMepHoro A~cnneR B cTaHAapTe 
KAMAK 

On~c~BaeTcR APa~Bep A~cnneR c aBTOHOMHO~ naMRTb~ 
B cTaHAapTe KAMAK AnR TpexMepHoro OC4~nnorpa~~4ecKoro 
A~cnne.R RG-96. ·6noK ~cnonb3yeTCR B MHoroMepHoM aHa11~3a­
Tope Ha 6a3e C~CTe~ MAKAMAK. naMRTb eMKOCTb~ 4K 6a~T 
~nonHeHa Ha 3neMeHTax K565PY1A, npo4ecc pereHepa4~~ 
naMRTH COBMeiJieH C np04eCCO.M BbiBOAa AaHHbiX Ha A~Cnne~, 
np~ MaKC~MaJlbHOM 4~Cne Hafin~Aae~X KaHailOB /4096/ 4aCTOTa 
pereHepa4~~ KaApa - 50 f4. np~ MeHbWeM 4~Cne Hafin~AaeM~X 
KaHanoe ~acToTa pereHepa4~~ yaen~4~BaeTCR AO 8 pa3. AnR 
ynpaeneH~R pa6oTo~ APa~Bepa "" npoBepKH pa6oT~ aBTOHOMHO~ 
naMRTH Hcnonb3Y~TCR 11 KOMaHA KAMAK. 

Pa6oTa B~nonHeHa B na6opaTOPHH RAePH~X peaK~.~~~ OHRH. 

Coo6weHHe 06beOHHeHHOrO HHCTHTyTa aaepHbiX HCCneaoaaHHA, ay6Ha 1979 

Nguyen Khac Thi, Nefedyev O.K., Fefilov B.V. 13- 12883 
CAMAC Multidimensional Display Driver 

A driver with built-in memory for three-dimensional 
oscillographic RG-96 display is described. The driver is 
implemented in CAMAC standard. The module is used in 
MACAMAC based multidimensional analyser. A 4K-dynamic 
memory is realised on K565PY1A · memory integrated cir­
cuits. With maximum number of displayed channels (4096) the 
picture refresh frequency is 50 Hz. A frequency eight 
times more is achieved with less number of displayed 
channels. For module operation and memory verifying 
11 CAMAC commands are used. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 Q6•e.a•aeaaHJI ••cnryT JliJep/n,a •ccnuos•oJI Jly6a• 

B coBpeMeHH~x aBTOMaT~3~poBaHH~x c~cTeMax c ~cnonb30Ba­
H~eM 38M An.R npeACTaBneH~.R AaHHbiX B Ha~6onee YA06HOM AnR 
nonb30BaTenR B~Ae "" AnR A""anora 4enoBeK-3BM np~MeHR~TCR 
cnol'<H~e rpa~~4eCKYJe A~cnneYJ ~nH AaJKe AHcnne~H~e n~o4eccopb1, 
HanpHMep, VS-60 ~YIPMbl DEC 1 11 ,r~-71 IH1BTA /BHP/ 1 1 HAP· 
0AHaKo B PRAe cny4aeB AnR npeACTaBneHYJR 3KcnepYJMeHTanbHbiX 
AaHHbiX B BYJAe MHOroMepHbiX cneKTpOB MOryT 6b1Tb YICnonb30BaHbl 
6onee npocT~e "" AeWeBble TpexMepHble OC4YJnnorpa~YJ4eCKYJe 

AYJcnne~, TaKYJe, KaK, HanpYJMep, RG-96 131 ~""PMbl Intertechnique 
/~paH4YIR/ YJnYJ NE-256 141 /UI-1~11 BHP/. TaKYJe AYJcnneYJ Tpe6y~T 
noAa4H Ha CBOYI BXOAbl aApeCHOro KOAa AnR KaHanOB cneKTpa, 
napannenbHoro KOAa HnYJ aHanoroBoro c~rHana coAePJKYJMoro 
KaHanoB "" CH rHana noAcBeTa /ynpaBneHYJR/. AnnapaTypHble cpeA­
CTBa AYICnneeB n03BOnR~T npeACTaBnRTb rpa~H4ecKy~ YIH~pMa4YJ~ 
B YI30MeTpYJ4eCKO~ npoeKI..IYIYI (XYZ) YlnYI B BYJAe Ce4eHYI~ (XY) 
C nOACBeTOM KaHanoB nponOpl.IYIOHanbHO YIX COAePJKHMOMy, YJnH 
nOACBeTOM BblfipaHHOrO 110KHa11

, npYJ noMOIJIYI nepeKn~4aTene~ Ha 
3KpaHe 3nT MOJKHO nepeMeiJiaTb ABa CBeTOBbiX MapKepa, KOTOpble 
YJCnOnb3y~TCR AnR YIHAHKal.IYIYI YIHTepecy~IJI""X nonb30BaTenR KaHa­
noB Yin~ y4aCTKOB cneKTpa, 

To4e4Hble AHCnneYJ AOCTaT04HO nerKO nOAKn~4a~TCR K 38M 
HenocpeACTBeHHo, nYJ6o JKe 4epe3 Kpe~T KAMAK,Ho AnR Bocnpo­
H3BeAeH~R cneKTpOB Tpe6y~T YlnH np.RMOrO AOCTyna onpeAeneHHO~ 
4aCTYJ 03Y, YJnYJ AOnonHYJTenbHO~ aBTOHOMHo~ naMRT~. npYJ 3TOM 
cneAYeT y4YJTb1BaTb, 4TO 4aCTOTa pereHepal.IYIYI YJ3o6paJKeHYJR 
AOnJKHa 6b1Tb He MeHee 30-40 f1..1, 

npYI C03AaHYJYI MHOrOMepHoro aHanYJ3aTopa npYI OTCyTCTBHYI 
KaHana np.RMoro AOCTyna K 03Y noTpefioBanacb pa3pa6oTKa cne­
l.IYianbHoro APa~Bepa c aBTOHOMHO~ naMRTb~ B cTaHAapTe KAMAK 
An .A AYICnneR THna R.G- 96 . 11cnonb30BaHYJe aBTOHOMHO~ naMRTYI 
n03BOnHnO CyiJieCTBeHHO pa3rpy3HTb MHKponpOI..IeCCOPHbl~ KOHTpon­
nep CHCTeMbl OT 3aAa4YJ HenpepbiBHOrO BbiBOAa 3KcnepHMeHTanb­
HbiX AaHHbiX AnR pereHepal.IYIH H30fipaJKeHHR, T.e, nOBbiCHTb npo­
nyCKHY~ cnocOfiHOCTb CHCTeMbl, C aBTOHOMHO~ naMRT b~ AnR o6-
HOBneHYJR KapTHHbl YI306paJKeHYJR Bbl BOA 12- pa3PRAHbiX MaCCYI BOB 
H3 03Y MOJKeT OCyiJieCTBnRTbCR He 4allle OAHOrO pa3a B 10 C, 
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Bbl6op pe>KHMa npeACTaBJleHHFI AaHHbiX AflFI 1-1x Ha6J110AeHHfl ocy­
~eCTBflfleTcfl annapaTypHo np~-1 noMO~H nepeKJ1104aTefleH Ha nepeA­
HeH naHeflH RG-96. MacwTa6 coAeP>KHMoro KaHaflOB MO>KHO MeHFITb 
nporpaMMHbiM nyTeM np~-1 noMO~H AHPeKTHB c KJlaBHaTypbl nyflbTa 
onepaTopa. 

oJloK-cxeMa APaHeepa AHCnflefl npHBeAeHa Ha PHCYHKe. ApaH­
eep BKI1104aeT CfleAYIO~He OCHOBHble $yHK~HOHaflbHble Y3Jlbl: 

- BHyTpeHHIOIO naMFITb Ha 3JleMeHTaX AHHaMH4eCKOrO THna 
K565PY1A eMKOCTbiO 4K fiaHT 151

; 

- perHCTp BXOAHbiX AaHHbiX RD~ /8 pa3PFIAOB/. npi-1 BblnOJl­
HeHI-11-1 KOMaHA aanHCI-1 AaHHble C WHH Wl-W8 aanHCbiBaiOTCFI B 3TOT 
perHcTp 1-1 aaTeM e ~HKJle aBTOHOMHOH aanHCH APaHeepa nepecbi­
JlaiOTCFI B fl4eHKy naMFITI-1, onpeAeflfleMyiO perHCTpOM aApeca; 

- perHCTP aApeca RCADR /12 pa3PFIAOB/ cfly>KHT AflFI aApe­
ca~HH onpeAefleHHoro 6aHTa AaHHbiX e aeTOHOMHOH naMFITI-1, KOAbl 
B 3TOT perHCTP MO>KHO aanHCaTb C WHH W10- W21, MO>KHO TaK>Ke 
yeef1H41-1Tb ero COAeP>KHMOe Ha eAHHH~y; 

- perHCTP BbiXOAHbiX AaHHbiX, RDOUT /5 pa3PRAOB/. npi-1 Bbl­
noJlHeHI-11-1 KOMaHA 4TeHHR COAep>KHMOe 3TOrO perHCTpa C41-1Tb1Ba­
eTCR Ha WHHbl Rl-R8, B perHCTp aarpy>KaeTCFI HOBOe co­
Aep>KHMOe, C4HTaHHoe 1-13 naMFITH no aApecy RCADR. OH CflY>KHT 
AflR npoeepKI-1 pa60Tbl aBTOHOMHOH naMFITI-1 APaH Bepa AHCnJleR; 

- perHCTP pereHepa~HH, RCREF /12 paapRAOB/ coeMe~aeT 
npo~ecc pereHepa~HH COAeP>KHMoro naMFITH c npo~eccoM BbiBOAa 
6aHTa AaHHbiX (Z) Ha AHCnfleH. OH noAKI1104eH 4epea MyflbTH­
nfleKcop K aApeCHbiM BXOAaM 3JleMeHTOB naMFITI-1, a TaK>Ke K $Qp­
MHPOBaTeJ1FIM aApeCHbiX KOAOB X. y AflR RG-96 . npi-1 BblnOJlHeH!-11-1 
04epeAHOro ~HKJla pereHepa~l-11-1 B 3TOT perHCTp aBTOMaTH4eCKH 
A06aBJ1ReTCR eAHHH~a; 

- perHCTP coAeP>KHMoro RDISP /8 pa3PRAOB/ CflY>KHT AflR 

aanoMHHaHHR o4epeAHOro 6aHTa AaHHbiX, npeACTaBflfiiO~ero co­
AeP>KHMoe pereHepHpyeMoro KaHafla, BbiXOAbl perHcTpa noAaiOTCR 
Ha exoAbl UAn; 

- AeWH$paTop KOMaHA KAMAK; 
- perHCTP aanoMHHaHHR KOMaHA KAMAK RCCAM /4 paapFIAa/. 

Ka>KAbiH TpHrrep 3TOrO perHCTpa xpaHHT COOTBeTCTByiO~He KOMaH­
Abl aanHCH Hfll-1 4TeHHFI KM1AK. PerHcTp Heo6xoAHM AflR aaeepwe­
HHR BblnOflHeHHR APaH.eepoM npeAWeCTBy~ero AeHCTBHR /~HKfla 
oT KOMaHAbl KAMAK HflH ~HKJla pereHepa~HH/; 

- TpHrrep pereHepa~HH, REF, CflY>KHT AflFI HHH~HHpoeaHHFI 
~HKJla pereHepa~HI-1 COAep>KHMOrO naMRTH 1-1 BbiBOAa 6aHTa AaHHbiX 
Ha AHCnfleH, 0H ycTaHaBJlHBaeTCFI B 11 111 CHrHaJlOM aanpoca OT 
reHepaTopa rEH-1 C 4aCTOTOH 200 Kr~, eCJll-1 HaXOAHTCFI B 11 011 

TpHrrep CYC; 
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- TpHrrep KAMAK, (CAM) cny~HT AnH HHH~HHpoeaHHH ~HKna 
KAMAK e KOMaHAax aanHCH H 4TeHHH. OH ycTaHaenHeaeTcH e "1" 
npH HanH4HH KOAa e perHcTpe RCCAM H ecnH HaXOAHTCH e 11011 

TpHrrep CYC; 
- 6noK ynpaenHKliJ.IHX cHrHanoe Bblpa6aTb1BaeT nocneAOBaTenb­

HOCTb CHrHanoe AnH opraHH3a~HH pa60Tbl APa~Bepa. 0H COCTOHT 
H3 TPHrrepa ~HKna CYC, perHCTpa CABHra, reHepaTopa rEH2 
H AewH¢paTopa CHrHanoe. EcnH TpHrrep 4HKna ycTaHaBnHeaeTCH 
B "1" /e "1" HaXOAHTCH OAHH H3 TpHrrepo8 CAM HnH REF I, 
TO aanycKaeTCH reHepaTOP 10 Mf~ cepHH AnH CHHXPOHH3a~HH 

pa60Tbl CABHraiOIJ.Iero perHCTpa H BbiAaiOTCH COOTBeTCTBYIOIJ.IHe yn­
paBnHIOIJ.IHe CHrHanbl. TpHrrep ycTaHaenHeaeTCH e "O" 4epea 
0,9 MKC nocne ycTaHOBKH B 11 111

, 

PaCCMOTPHM ~HKn pereHepa~HH 8HyTpeHHe~ naMHTH H ero COBMe­
IJ.IeHHe BO BpeMeHH C BbiBOAOM OAHOro 6a~Ta Ha AHCnne~. EcnH 
B AaHHbl~ MOMeHT epeMeHH TPH rrepbl CYC, CAM H REF c6poweHbl, 
TO C npHXOAOM 04epeAHOro HMnynbCa OT reHepaTOpa fEH1 ycTaHaB­
nHeaeTCH e "1" TpHrrep REF, aaTeM TpHrrep CYC, KOTOPbl~ paa­
pewaeT pa6oTy reHepaTopa cepHH fEH2, npH 3TOM 6noK ynpaBnHKJ­
IJ.IHX CHrHanOB Bblpa6aTb1BaeT PHA CHrHanoe: 

- no CHrHany "+1"RCREF A06aBnHeTCH eAHHH~a B perHCTP 
RCREF,H ero COAep~HMOe 4epea MynbTHnneKcop noAaeTCH Ha 

aApeCHble BXOAbl 3neMeHTOB naMHTH, 4epe3 300 HC Bblpa6aTb1Ba­
eTCH cHrHan paapeweHHH Bb16opa KPHCTanna /-CE/. C4HTaHHbl~ 
H3 naMHTH 6a~T AaHHbiX c nHHHH BbiXOAHbiX AaHHbiX Dout cnyCTH 
400 HC nocne CH rHana CE no CH rHany aanHCH AaHHbiX (Load RDISP) 
aanHCbiBaeTCH e perHcTp RDISP, a eiJ.Ie 4epea 100 HC ¢opMHpy­
eTCH CH rHan nOACBeTa /ynpaeneHHH/. 3aTeM Bblpa6aTb1BaeTCH 
cHrHan c6poca TpHrrepoe CYC H REF. ~pa~eep CHoea HaxoAHTCH 
B HCXOAHOM COCTOHHHH, O~HAaH 04epeAHOrO aanpoca, 

npH OTCYTCTBHH KOMaHA KAMAK ~HKn pereHepa4HH /BbiBOAa Ha 
AHCnne~/ BblnOnHHeTCH Ka~Able 5 MKC. ~H BocnpOH3BeAeHHH 
4096 KaHanOB cneKTpa Tpe6yeTCH OKOnO 20 MC, T.e. 4aCTOTa 
nOBTOpeHHH rHCTOrpaMM Ha AHCnnee paSHa 50 f~. 

TaKHM o6pa30M, OC06eHHOCTbiO 6noKa HBnHeTCH COBMeiJ.IeHHe 
pe~HMa BbiBOAa AaHHbiX Ha AHCnne~ C pereHepa~He~ COAep~HMOrO 
aBTOHOMHO~ naMHTH, 3TO 04eHb CyiJ.IeCTBeHHO, nOCKOnbKY npH OT­
CYTCTBHH aBTOHOMHO~ naMHTH AnH nOArOTOBKH H nepeAa4H AaHHbiX 
OAHO~ T04KH cneKTpa C KOOPAHHaTaMH X , Y,Z B AHCnne~ npo­
~eccopy HHTEn-8080 Tpe6yeTCH epeMH nopHAKa 50-60 MKC /4ac­
TOTa BOCnpOH3BeAeHHH H306pa~eHHH -5 f~/. 

no ~enaHHIO MO~HO Ha6n10AaTb He BeCb MaCCHB AaHHbiX, a nl0-
6yl0 H3 eocbMH nnocKOCTe~ no 512 KaHanoe. B 3TOM cny4ae 
KoMaHAO~ KAMAK MO~Ho aa6noKHpoeaTb nepeHoc H3 9-ro pa3PHAa 
perHcTpa RCREF e 10-~, a e TPH CTapwHx paapHAa aanHcaTb 
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Tpe6yeMyiO KOM6HHa~HIO KOAa /HOMep nnOCKOCTH/. 4aCTOTa pereHe­
pa~HH H3o6pa~eHHH npH 3TOM yeenH4HBaeTCH e 8 paa. KoMaHAbl 
KAMAK AnH pa6oTbl c APa~eepoM: 

1 I A (0) F (16) 

2/ A (1) F (16) 
3/ A(2)F(16) 
4/ A(3)F(16) 

5/ A (0) F(18) 

6! A(1)F(18} 
7 I A (2) F (18) 
8/ A (3) F (18) 

1a/ aanHCb AaHHbiX C WHH W10-W21 B pe­
rHCTp aApeca RCADR, 

16/ 4TeHHe 6a~Ta H3 naMHTH H 3anHCb 
ero e perHCTP RDOUT, 

1e/ A06aeneHHe eAHHH~bl e perHCTP aApe­
ca RCADR. 

- BblnOnHeHHe nyHKTOB 1a/ H 16/, 
- BblnOnHeHHe nyHKTa .·1 a/, 
- aanHcb AaHHbiX c WHH W10-W13 

e cTapwHe 3 pa3PHAa perHCTpa pereHe­
pa~HH /HOMep CeKTOpa/ H B TpHrrep 
ynpaeneHHH nepeHOCOM H3 9-ro pa3PHAa 
B 1 0-~, 

5a/ aanHcb AaHHbiX c WHH W1- W8 e pe­
rHcTp RDIN, 

. 56/ nepenHcb AaHHbiX ~3 perHCTpa RDIN 
8 H4e~KY naMHTH, 

5B/ A06aeneHHe eAHHH4bl B perHCTP 
aApeca RCADR. 

- BblnOnHeHHe nyHKTOB 5a/ H 56/1 

- BbmonHeHHe nyHKTa Sa/, 
Sa/ aanHCb AaHHbiX c WHH W1- W 8 

e perHcTp RDIN, 
86/ aanHCb AaHHbiX c WHH W10-W21 

e perHCTp aApeca RCADR, 
Se/ nepeaanHcb AaHHbiX H3 perHcTpa 

RDIN e H4e~KY naMHTH. 

~H npoeepKH aSfOHOMHO~ naMHTH HCnOnb3YIOTCH KOMaHAbl: 
9/ A(O)F(O) 9a/ 4TeHHe KOAa H3 perHCTpa RDOUT 

10/ A(1) F (0) 
11 I A (2) F(O) 

8 MarHcTpanb RDOUT-+ R1-R8. 
96/ 4TeHHe H4e~KH naMHTH H 3anHCb 

6a~Ta e perHCTP RDOUT, 
9e/ A06aeneHHe eAHHH4bl B perHCTp 

aApeca RCADR. 
- BblnOnHeHHe nyHKTOB 9a/ H 96/, 
- BblnonHeHHe nyHKTa 9a/. 

KOHCTPYKTHBHO APa~Bep BblnonHeH Ha A8YX ne4aTHbiX nnaTax 
H 3aHHMaeT ABe CTaH~HH. noTpe6nHeMble APa~eepoM TOKH: 

- no ~enH +6 B - 700 MA, 
- no ~enH -6 B - 10 MA, 
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- no 1..1en11 +12 B 
- no 1..1en11 -12 B 

70 MA, 
10 MA. 

B aaKn~4eHI1e aeTop~ e~pama~T 6naroAaPHOCTb B.M.nonoey 
aa 11aroToeneH11e 6noKa. 
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