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C03AaH~e COBpeMeHH~X np~6opoB Ha OCHOBe MHoronpOBon04H~X Ae" ~,I '. , . 
~,hl(l(.~ ~!;t TeKTopOB CB~3aHO c 3aAa4e~ o6beA~He~~~ B eA~H~~ KOMnne~c pa3" 
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"~ n~4H~X 6noKoB 3BM, YCTPO~CTB xpaHeH~~ ~ oTo6pa~eH~~ ~H~opMa
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naBn~BaeT ~HTeHc~~~Ka4~~ pa60T no npoeKT~pOBaH~~ nepcneKT~BH~X 
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B n~TepaType/),2/ on~caH~ KOHTponnep~, B CTpYKType KOTOp~X , 

,~ l Imo .; 'l ! ,I ,.M,:!I~&",{·'I. 1 1,' •
1/(,1'. nonY4aeT AanbHe~wee pa3B~T~e np~H4~n MOAynbHOCT~. B HaCTO~, ' rI",", !, -t .., 

~e~ pa60Te on~C~BaeTC~ KO~Tponnep An~ pa6oT~ c nepcoHanbHo~ 

3BM "npaBeu-16 1 1 
, npoéKT~poBaH~e KOToporo BbrnonH~eTC~ Ha OCHO

Be 3Toro np~Hu~na. 
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( I" I;~ 2. CTPYKTYPA KOHTPOnnEPA 

li 
111, 
\'1 KOHTponnep COCTO~T ~3 ABYX 6noKoB - ~HTep~e~ca Mar~CTpan~ 
I, 

0, ~ ~HTep~e~ca nBM. B HaweM cnY4ae ~cnonb30BaH 6noK ~HTep~e~ca 
" ~I Mar~CTpan~ KK007 /pa3pa6oTKa n~~ O~~~/I//. CB~3b c W~HO~ nBM:i
t

.. 
V 
' ,! 

npO~3BOA~TC~ 4epe3 aAanTep, B KOTOpOM ~cnonb30BaH~ ABe 6~C 
t;.) napannenbHoro nep~~ep~~Horo ~HTep~e~ca /nn~/ KP580BB55A, no
} k 3Bon~~~~e pa60TaTb KaK no nporpaMMHOMY KaHany, TaK ~ no KaHa

I 

J ny np~Moro AocTyna /Knll/. 6~cTpóAe~cTB~e KOHTponnepa np~ pa
60Te no Knll COCTaBn~eT 3~4 MKc/cnoB. 6noK-cxeMa KOHTponnepa 
np~BeAeHa Ha p~C. 1. 

:: CneAyeT OTMeT~Tb, 4TO on~caHH~~ KOHTponnep He 3aB~C~T 

r OT T~na nBM. n03TOMY npeAno~eHHY~ CTPYKTYPY KOHTponnepa MO~
HO ~cnonb30BaTb An~ Bcex nepCOHanbH~X nBM, cOAep~a~~x B03MO~
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BblóOP 4tJI\ArA 
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AQAnTEP 

~ • 

, 
nsM 

PHc.l. CTPYKTypa KOHTponnepa. 
~ 

.3. ~HTEP$E~C nBM 

~HTep$e~C nBM COBMeCTHO C HHTep$e~70M MarHCTpanH o6pa3yeT 
KOHTponnep Kpe~Ta KAMAK. B nHtepaType 2/ onHcaHa 6noK-cxeMa 

I 
HA4AI\O CBR31il
 
KOHru-CIrn311
 PHc.2: BnoK-cxeMa HHTep

I 
3AIlPOC nIf'E1::liII\KIil
 
KOHEU nEPECbll\KH
 clJeHca IIBM. 

~I\Ar .... 
oSI o 
~ 

~ HHTep$e~Ca nBM. AHano
CTPOIi CTP06 MNAF 

rH4Ha~ cxeMa nOKa3aHa\JM 

~ 
..Q 

Ha pHc.2, c TO~ nHWb pa3~MNAF 16 
ov,~ 
Gl; HH~e~, 4TO Ha cxeMe HeTc:: 

\ ~ co84> u TpHrrepa CBR3H H TpHrree:t 
~ pa nepec~nKH. $YHK~H~ 

u· 3THX TpHrrepOB B~nonHReT~ 
16 CR nopTaMH PC MHKpocxeM 

!
 I'f')
.. ~:\ 11' ..Q 

nn~ KP580BB55A B CTpo6HOt 4TEH ....E
CQ PYIOlL\eM pe>KHMe.'~ : 
\,,)\
 

B,SI.F8·IFI6
 
.A) 

< Ha nepeAHe~ naHenH 6no
~ ... Ka HHTep$e~Ca nBM YCTaHoB
\,J 

~ neH pa3beM pn15-50 An~ 

i 
R/W 18 16 

"'l:"'" nOAKn~4eHH~ K aAanTepy a: 
co cneAY~lL\HM pacnpeAene

} 
, 

HHeM KOHTaKTOB: 
1 - o6lL\~~; 2+9 - nopT A) 

I
 31-1 

nn~-2; 10-:-1·7 - nop r B nn~-2; 18-:-25 - nop r A nn~-l; 26Í'33 

nopT B nnl-i-1; 34 - "KoH~~ nepecblnKH"; 35 - $nari 36 - cTpo6;
 
37 - 113anpoc nepecunxa'"; 39 - "Ha4ano CB~3HII; 40 - "Koueu CB~


1 1 
; 41 - c6poc; 42 - 114TeHHe/3anHcbl l
 

• 

CB~3b c HHTep$e~COM MarHCTpanH npoH3BoAHTCR 4epe3 pa3beM~ 

! 
pn15-32 nYTeM coeAHHeHH~ 0AHOHMeHH~X KOHTaKTOB.
 

6nOK nOTpe6n~eT TOK 0,9 A no ~enH +6 B.
 
~ 
I 
I 
I 4. A,QAnTEP 
~ 
\. 
I AAanTep o6pa3yeT OTAenbHYIO nOACHCTeMY, OCYlL\eCTBn~IOlL\YIO CB~3bL, 
~ 

Me>KAY nBM H HHTep$e~COM. Ha OCHOBHO~ nna r e nBM InpaBe~-16" 

pacnOnO>KeH~ 8 pa3beMOB paCWHpeHHR. 4epe3 HHX nOAKnI04aIOTC~ pa3
" nH4H~e MOAynH paCWHpeHH~ $YHK~HoHanbH~x B03MO>KHOCTe~, TaKHe, 

KaK KOHTponnep HaKonHTenR Ha r,Q, BHAeOKOHTponnep H APyrHe. 
~	 KaHan BBOAa/B~BoAa Ha 8 pa3beMOB cnY>KHT HHTep$e~COM Me>KAY pa3
nH4H~MH YCTpo~cTBaMH BBOAa/B~BoAa H npo~eccopOM. OH AeMynbTH
nneKCHpoàaH, nOAKnlO4eH K nHTaHHIO H HMeeT B03MO>KHOCTH npep~Ba
HH~ H np~Moro AocTyna K naMRTH /n,Qn/. AAanTep nOAKnlO4eH 4epe3 
nlO6o~ H3 8 pa3beMOB. 

B aAanTepe Hcnonb30BaHbl ABe 6~C KP580BB55A, ~Bn~IOlL\HeC~ 
BeCbMa rH6KHMH YCTpo~cTBaMH. napannenbH~~ nepH$epH~H~~ HHTep
$e~c /nn~/ KP580BB55A MO>KeT 6~Tb 3anporpaMMHpOBaH AnR B~non
HeHHR caM~X pa3nH4H~X $YHK~HA. Y Hero HMelOTCR TpH 8-pa3p~AHblX. 

2
 
3 
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PHc.3. BnOK-cxeMa agan-, 
Tepa "IIpaBeu;-16". 

nopTa, KOTopwe MorYT 
6~Tb Hcnonb308aH~ KaK 
An~ 8~80Aa, TaK H AnR 
BBOAa. 

ÓnOK-CXeMa aAanTepa 
npHBeAeHa Ha pHc.3. ( 

Ilop ret PA A8YX nn~ HC .:'\\ 
nonb3YIOTCR AnR nepena

~~., 
'\ , 
l 

/' ,

{ ... 

i~l
L.It

'I'aõrraua 
Ha3HaT.JeHHe IIOpTOB IIillI-) 11 IIIIH-2 

~ 
paaPfI.n;a IIIJl1-I :DIll1-2 

PA PB PC PA PB PC 

O R/Wi A2 lNT3 Rlw 9 fI tNT4

I R/W2 A4 rOTOB R(w 10 F2 CTPOE 

2 f2, I'v'VJ A8 K. C. R/w 11 F4 ti>JIAr 

3 I\/W/f N1 DRQ 1 ~/w 12 1=8 ORQ3 

4 R/W.'i N2 $1 R RjWI3 FI6 STR 

5 RjW (, 1'14 I ~ F R/w 14 MO l~f 

6 R/W1 N8 ACK (Z/w 15 MI ACK 

7 R/wB NI6 OBF K/w 16 AI OgF 

ITpI1MeQaH11e: 
- K.C. - "KOHeu; CBH3H" 
- Korga MO = I 11 MI = ° nopT PC IIIIH-2 Hcrronh3yeTcfl gnfl 

pegaT.J11 Bw60pa ~nara B~: PCO = B~l; PCI = B~2; PC2 = B~4; 

PC3 = B~8; PC4 = B~)6; PCS = 1; PC6 = 0, PC7 = O. 

ne-

ÂApeca perHCTpOB B IIllH-} 11 ITTIM-2 
Ta6n11u;a 2 

I1II11-2I1IM-IAnpec 

PA200 
PB201 
PC202 

PerHCTp ynpaBneH~R203 

PA204 
PB205 
PC206 

~erHCTp yrrpa~eHHH207 
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HET mt npOliE.llOB B" BAmEfl lil1liJmOTEKE? nan -xo-rr ponnep , npl-1MeHfleMbli:1 B nBM "Ilpaaeu-16" /5~C 823 7-5/-, 
l-1MeeT 4 KaHana. KaHan O l-1CnOnb3yeTcfl Anfl pereHepl-1pOBaHl-1fl Al-1Ha I 
Ml-14ecKoi:1	 naMflTl-1, KaHan 2 - Anfl Al-1CKOB~X YCTPOi:1CTB /Hf,L\ l-1nl-1 HB,L\/. I 

liKaHanbl 1	 l-1 3 l-1CnOnb3YIOTCfl Anfl paõor u c xo-rr ponnepor- KAMAK lt
B pe»<l-1Me nepena-u- MaCCl-1Ba AaHHblx. KaHan 1 l-1CnOnb3yeTcfl nepBblM (
 

nn~, KaHan 3 l-1CnOnb3yeTcfl BTOp~M nn~.
 

npe»<Ae 4eM 6YAeT ocy~ecTBneH n06n04H~i:1 06MeH, KaHan Kn,L\
 
l-1 nOAKnI04eHH~i:1 K HeMY nn~ Aon»<H~ 6~Tb l-1Hl-1~l-1anl-13l-1pOBaH~. ~Hl-1~l-1a


nl-13a~l-1fl B~nonHfleTCfl nporpaMMH~M cnoc060M nYTeM ~aC~nKl-1 COOT

BeTcTBYIO~ei:1 l-1H$opMa~l-1l-1 B n,L\n-KoHTponnep l-1 B nn~/3/.
 

I~ j
MO»<HO nOKa3aTb Ha npl-1Mepe, KaK n,L\n-KoHTponnep B~nonHfleT 06
MeH AaHHblX nocne Toro, KaK OH õsm l-1Hl-1~l-1anl-13l-1pOBaH Anfl õno-u-oro 
06MeHa. ,L\onYCTl-1M, 4TO KaHan 1 pa60TaeT B pe»<l-1Me 3anl-1Cl-1, T.e. 
nn~-l, nOAKnI04eHH~i:1 K KaHany 1, flBnfleTCfl BXOAH~M YCTPOi:1CTBOM. 
KorAa MnaAwl-1i:1 6ai:1T cnoBa KAMAK np04l-1TaH l-1HTep$ei:1coM nBM l-1 ro ':!i
TOB K nepeAa4e B naMflTb, nn~-l BKnlO4aeT Cl-1rHan DRQ1 /3anpoc
 
n,L\n no KaHany 1/. nocne 3Toro n,L\n-KoHTponnep 3anpaWl-1BaeT ynpaB !
 
neuue Wl-1HOi:1, BKnlO4afl cur uan HRQ /3anpoc Ha \.1CnOnb30BaHl-1e Wl-1Hbl/.
 
UeHTpanbH~i:1 npo~eccop, 3aBepWl-1B TeKY~l-1e onepa~l-1l-1 c Wl-1HOi:1, ne


-I
peAaeT ynpaBneHl-1e nAn-KOHTponnepy l-1 BKnlO4aeT c~rHan HLDA. KaK í 
ronbKO Cl-1rHan HLDA nonY4eH, n,L\n-KoHTponnep B~pa~aT~BaeT Cl-1rHan ! 
DACKl /noATBep»<AeHl-1e 3anpoca Ha l-1CnOnb30BaHl-1e Wl-1H~ no KaHa -i 
ny 1/, pÇl3peWalO~l-1i:1 pa60TY nn~-l. 3aTeM n,L\n-KoHTponnep anpecyer
c s K naMflTl-1 nnM. ,L\nfl aaaepuieuaa npouec ca n,L\n-KoHTponnep Bblpa
6aT~BaeT c~rHan~ la/R, IO/W, MR, MW. ~ .l

I 

B3a~MoAei:1cTBl-1e KaHana 3 l-1 nn~-2 npO~CXOAl-1T aHanOrl-14HO, I 

c TOi:1 nl-1Wb pa3Hl-1~ei:1, 4TO nn~-2 l-1CnOnb3yeTcfl B Ka4eCTBe BXOA ! 

Horo YCTpoi:1cTBa Anfl 4TeHl-1fl CTapwero 6ai:1Ta cnOBa KAMAK. •1 

Ecnl-1 nepeAaBaeM~i:1 6a~T flBnfleTCfl nOCneAHl-1M B 6nOKe, TO SKnlO I 
4aeTCfl Cl-1rHan TC /OTC4eT KOHe4Horo cnosa/. 3TOT Cl-1rHan l-1CnOnb
3yeTcfl Anfl C006~eHl-1fl l-1HTep$ei:1cy nBM 06 OKOH4aHl-1l-1 CBfl3l-1. 

B 3aKnlO4eHl-1e aBTOp~ 6naroAapflT ~.B.3aHeBCKoro 3a nOCTOflH
H~i:1 l-1HTepeC K pa60Te; ,L\aHr By Xa, A.E.MoCKoBcKoro, B.A.5enflKO
sa 3a nOMo~b s l-13rOTOBneHl-1l-1 KOHTponne~a. 11 

~ t.,. 
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TEMATHqECKHE KATErOPHH llYBnHKAQHA 

OB»E~HHEHHOrO HHCTHTYTA H~EPHYX 

HCCJIE~OBAHHA 

Ha.r.eKc TeMaTMKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

J, 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaft cneKTpocKonHR H paAHOXHMHR 

]. ~H3HKa Tft*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. ABTOMaTH3aUHft o6oa60TKH 3KcneoHMeHTan~Hwx 
AaHHwx 

11. Bw4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHft 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAoBaHHR TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HTW 

1]. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbaoaaHHe peaynbTaToa H MeTOAOB 
~YHAaMeHTaflbHWX ~H3H4eCKHX HCCfleAOBaHHH 
8 CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 

w 

HBaHoB A.B., ~aM KyoK qyHr 13-87-618 
KoHTponnep KpeftTa AflH pa6oThl c rrepcoHanbHOH 
3BM "IlpaBeu;-16" 

OrrHcaHa CTPYKTypa KOHTponnepa KpeftTa KAMAK, COCTOH~ero 

H3 ABYX 6noKoB: HHTep~eftca rrepcoHanbHOH 3BM /IIBM/. CBH3b 
c IIBM "IIpaBeu;-16" rrpoH3BOAHTCH qepe3 aAarrTep. KoHTponnep 
HMeeT anrrapaTHbie cpeACTBa AflH rrepeAal.IH MaCCHBOB AaHHhlX 
ITO ~. IlpegnaraeMaH CTPYKTypa KOHTponnepa MOEeT 6hlTb HC
ITOnb30BaHa rrpH rroAKnwt.IeHHH K pa3nHl.IHhlM IIBM, HMero~M Bo3-
MOEHOCTb pacwHpeHHH ~YHKD;HOHanbHb~ arrrrapaTHhlX cpeACTB, 

Pa6oTa BbiiTOnHeHa B na6opaTOPHH Bb!COKHX 3HeprHH O:IDIH. 

Coo6me~~ue 06»enHHeHHoro HHCTH'fYTa II,D;epHhiX uccne,~~;oallHHii • .D;y6Ha 1987 

IlepeBOA ll.H.Bapa6aw 

Ivanov A.B., Pham Quoc Trung 
Crate Controller for Operation with 
a Personal Computer "Pravetz-16" 

13-87-618 

The structure of a CAMAC crate controller is described. 
The controller consists of two units: a dataway interface 
and a interface for a personal computer (PC). An adapter 
communicates data from the controller to the personal 
computer "Pravetz-16". The controller has facilities for 
data block transfer through a DMA channel. Such a structu
re of the controller can be applicable to various PCs 
which have expansion bus capabilities. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1987 


