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KaK ~3BeeTHO, B BeAY~~x ¢H3~4eeK~X na60paTOp~AX M~pa B Ha
eTOA~ee ~peMR Bee 60nee W~POKoe np~MeHeH~e HaxoAHT eOBpeMeH
Hbli1 CTaHAapT RAepHoi1 3neKTPQHHK\I1 ¢ACT6AC /1/ • no epal3HeHHIO C 
06~eH3BeCTHbiM "1 pacnpOCTpaHeHHblM CTaHA;3PTOM J<AMAK, STOT HOBbli1 
CTaHAapT OTnH4aerCR 60nee BbiCOKHM 6blcTpo/~ei1cTBHeM, ~ 13 pa3 
npeBblWa~\I1M 6b1c TpoAei1c TB\I1e KAMAK, ~ BO;3MOJl(HOCT blO opraH~3aL\~~ 
npaKTIi14eCKIi1 n1060~ KOH¢li1rypaL\Ii1\i1, Tpe6yeMoH 3Kcnep~MeHTOM. B03
MOJl(HOCTb C03AaHIi1R MHOrOnpOL\eeCOpHblX CHeTeM n03BonAer pewaTb 
3aAa41i1 6b1CTpOrO QTOOpa Ii1 ¢li1nbTpaL\1i11i1 COOblTHi1 B peanbHOM MaCWTa
oe BpeMeH~. 

B I1a60paTopli1li1 BbleOKIi1X 3Heprli1i1 OH.!H1 l3eAYTCR pa60TI>' no C03
AaHli110 60nbworo COBpeMeHHoro cneKTpOMeTpa C¢EPA /2/ • AnA 3T0i1 
YCTaHOBKIi1 C03AaeTCR CIi1CTeMa MOAynei1 ¢ACT6AC, npeAHa3Ha4eHHaR 
AnR 3aAa4 ~60pa Ii1H¢QpMaL\li1li1, ee aMnnli1TYAHoro "1 BpeMeHHoro aHa
nli13a, Oy¢epIi13aL\1i11i1 BXOAHblX AaHHblX ~ CBA3H C KOMnbIOTepaMIi1,ynpaB
nRIO~HMIi1 3KCnepIi1MeHTOM. 

K HaCTOA~eMY BpeMeHH pa3Pa6oTaHbI cneAY~li1e MOAynH ¢ACT6AC: 
- 16-KaHanbHbli1 8-pa3pRAHblA 6b1CTPblR aHanoro-u~¢pOBOA npe

06pa30BaTenb IAunl C BpeMeHeM npe06pa30BaH~A 20 HC, 
- 8-KaHanbHbli1 6b1eTPblH Aun C BHYTpeHHeR naMRTblO rny6~Hoi1 

256 8-pa3PAAHblX enOB, 
- 16-KaHanbHblH H3Mepli1Tenb BpeMeHHblX HHTepBanOB co CKOPOCTblO 

C4eTa AO 300 MrL\, 
- 32-KaHanbHblH BXOAHOH cABHroBblH perHCTp rny6HHol1 8 f.HT 

C 4acToToi1 cTp06HpoBaH~R AO 200 Mru, 
- AHarHocTH4ecKHA MOAynb-~HA~KaTOp COCTORHHR W~H Mar~CTpa

nli1 ¢ACT6AC, 
- MOAynb ¢ACT6AC e YH~BepcanbHoi1 MOHTaJl(HOA nnaTOH AnA Ma

KeT~pOBaHH~ cxeM. 
TaKJI(e pa3pa60TaH MOAynb KAMAK, npeAHa3Ha4eHHblA AnA ocy~e

CTBneHHA CBR3H eHeTeMbi ¢ACT6AC C ynpaBnA~eA 3BM noepeACTBOM 
CTaHAapTHoro MOAynR I'FIORIII.

/316-KaHanbHblH ~CTPblH Aun ! lofj03Ha4eH~e T~na no eAHHoA 
KnaeCH¢HKaL\HH MOAyneA ¢ACT6AC - F65811 COAepJl(~T 16 0AIi1HaKOBbiX 
KaHanOB, ynpaBnReMbiX OT 06~ero Cli1rHana CTpOO. Aun BbinonHeH Ha 
OCHOBe MHKpocxeMbi 1107nB3 napannenbHoro T~na, ~Me~ei1 MaKCH
ManbHYIO 4aCTOTY npe06pa30BaHHR 100 MrL\. B MOAyne ~MeeTeA BbI
XOAHOA perli1eTp. n03BonR~HH onpeAen~Tb HOMepa cpaooTaBwHx Ka
HanOB, nOnY4eHHble !~M. 06pa30M CHrHanbi MorYT OblTb Hcnonb30
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PHC. 4. 32-KallaJ1hllbIH BXOJJ:HOH CABHf'OBbIH perHCTp. 

Ha W!.1Hbl AD /19: 16/ BbIBOA!.1TCR HOMep C4eT4I11Ka, a Ha WIIIHbl AD 
/31 :20/ - nOr!.14eCK!.1H aApec MOAynR. 5noK-cxeMa MOAynR nOKa3aHa 
Ha p!.1C. 3. 

32-KaHam'Hbli:1 BXOAH0I1 CAB!.1rOBbli:1 per!.1CTp rny6111HoH 8 6111T 
/F6585/ npet\Ha3Ha4eH AJ1R BpeMeHHoro xpaHeHIIIR KOH<I>lIIrypall!.1111 cpa-
60TaBW!.1X Ka~ianOB. MaKcHManbHaR 4aCTOTa cTp06111poBaHIIIR HH<I>opMa
U!.1!.1 - AO 200 Mrll. C4!.1TWBaH!.1e npOlll3BOAHTCR 3a 8 04epeAH~X TaK
TOB BWBOAa OAHOBpeMeHHb C 32 KaHahOB no W!.1HaM AD /31 :0/. 5noK
CxeMa MOAyn~ AaHa HD pMC. 4. 

.a!.1arHOCTt.14eCIH1H MOAynb /F6584/ npeAHa3Ha4eH AJ1R KOHTponR 
COCTORHIIIR CMrHanOB H8 WIIIHax Mar!.1ctpanlll <l>ACT5AC. B MoAyne IIIMe
KlTCR cneAYIO~lIIe OCHOBt-lbl€~ pelKIIIMbl paooTbl: 

- HenpepWBHoe oT06palKeH!.1e COCTORHIIIR MarlllCTpanlll Ha CBeTOAIII
OAHOM AIIIcnnee; 

- oT06palKeHllle COCTORH!.1R MarlllCTpan!.1 Ha CBeTOAIIIOAHOM A!.1Cnnee 
no clllrHany 3anYCKa. 3anycK MOlKeT 6WTb npOH3BeAeH KaK BHeWH!.1M. 
TaK III BHyTpeHHIIIM ClllrHanOM C MarlllCTpanlll <l>ACT5AC. ~MeeTCR B03
MOlKHOCTb pa60TaTb KaK no nepeAHeMY. TaK III no 3aAHeMY <l>POHTY 
3anYCKa~ero ClllrHana; 

- pelKHM nowarOBoro CnelKeH!.1R 3a COCTORHHeM MarlllCTpanlll C Bbl
pa60TKoH ClllrHaJla "wait" nocne npHeMa 3anYCKalOLlIero ClllrHaJla. 
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PI1C. S. D.HarHOCTI1'1eCKHH MOJJ:ynh-HHJJ:HKaTOp COCToaHWI WHH MarH

CTpaJ1H ¢lACTBAC. 

B MOAyne npeAyCMoTpeHa ~OaMOlKHOCTb 06HapYlKeHIIIR IIIMnynbcHwx 
nOMeX Ha IIIH<I>opMall~OHHWX WIIIHax III Ha wHHax nHTaHHR. 5noK-cxeMa 
MOAyhR nOKa3aHa Ha pIIIC. 5. 

I 


B HaCTORLlIee apeMR BeAeTCR pa3pa60TKa III APyrlllx MOAynei:1 

<l>ACT&AC, B 4aCTHoCTH 6Y<l>epHoH naMRT!.1 IF6583/ eMKoctblO 32K 

32-pa3pRAHb1X CJl{)B 1128 K6atn / C B03MOlKHbCT-b1O AOCTytla KaK no 

MarHCTpan!.1 <l>ACT6AC, TaK !.1 4epe3 pa3beM Ha nepeAHei:1 naHeJl!.1 MO

AynR. OCHOBHblM Ha3Ha4eHllleM MClAynR RBnrtelcR XpaHeH!.1e HH<I>opMa

llllllll, C4!.1TbIBaeMoi:1 1.13 APyrlllx MOAyneH, npHHI1MalOLlII1X BXOAHwe clllr 

Hanw, AJlR ee nocneAYlOLI.Iei:1 nepeAa411 B BeAYLlIYIO 38M. 


OCHOBHOH 3JleMeHTHoi:1 6a3oi:1 MOAynei:1 <l>ACT5AC RBnRIOTCR MHKPO
cxeMW THna 3cn III TTn. CxeMw, oCYLlIeCTBJlRIOLlIllle npOTOKOJl o6MeHa 
C MarlllCTpanblO <l>ACT5AC, AalOT B03MOlKHOCTb JlOrIll4ecKoi:1, reorpa
<l>1II4ecKoH IIInlll Wl1pOKOBeLllaTeJlbHoi:1 aApecalll1l1. 
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rlCrol.lHY1K FHc. 1. 16-KaHanb~H 8-pa3

OnOPHOrO PH,ll,HbIH 6blCTPbIH A1UI. 
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BaHbI AJ"lR C4HTblBaHHR TonbKO aHa4allleilt HH<!lopMaLtI-lH. 6noK-cxeMa MO
AynR nOKaaaHa Ha pHC. 1. 

8-KaHanbHblilt 6b1CTPblilt Aun IF65821 COAepml-lT 8 HAeHTH4HblX 8
pa3pRAHblX KaHanOB Aun C naMRTb~ rny61-lHoA 256 8-paaPRAHblx cnOB 
H HHTep<!leAc MarHCTpanl-l <!lACT6AC. 6nOK-cxeMa MOAynR npl-lBeAeHa 
Ha PI-lC. 2. Ha BXOAe KamAoro KaHana npHMeHeHbl 6Y<!lepHble YCl-lnH
TenH, aHanorH4Hble Hcnonb30BaHHblM B MOAyne F6581. AnR npoMemy
T04Horo XpaHeHI-lR KOAOB C Aun Hcnonb3Y~TCR 8-pa3PRAHble perl-lCTpbl. 

B MOAyne npHMeHeHa cxeMa naMRTH C BpeMeHeM Bbl6oPKI-l 
10 HC, aApeCaLtHR K R4e~KaM naMRTH npOH3BOAHTCR B KOAax rpeR. 
BblxoAbi naMRTI-l 06beAI-lHeHbI no HflH H nepeAa~TCR Ha WI-lHbI AD Marl-l
CTpanl-l <!lACT6AC. 

06a MOAynR 6blCTPblX Aun I-lMe~T AHanaaOH l-laMepReMbiX aHanoro
BbiX Cl-lrHanOB ± 2,0 B. 

16-KaHanbHblA l-laMepl-lTenb BpeMeHHblX I-lHTepBanOB IF65801 COAep
ml-lT 16 KaHanOB 16-paapRAHblx C4eT41-lKOB C 6b1CTpOAeAcTBHeM AO 
300 MrLt. 4epea BblXOAHble MynbTHnneKcopbl COCTORHHe C4eT41-lKOB 
no 04epeAH MomeT 6b1Tb BbiBeAeHO Ha WHHbI AD 115 : 0/, npH 3TOM 
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FHc. 2. 8-KaHanbHbIH 8-pa3pH,ll,:'" 

HblH 6blCTPbIH AIJ,IT C BHYTpeHHeH 

naMHTblO. 
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FHc. 3. 1 6-KaHaJIbHhIH H3MepHTeJIb BpeMeHHblX HHTepBanOB. 
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I'HC. 5. nHarHOCTHqeCKHH MO,lJ,ynb-HH,IJ,HKaTOp COCTORHHR illHH MarH
CTpanH ~ACTBAC. 

8 MOAyne npeAYCMOTpeHa B03MO)l(HOCTb 06HapY)l(eHHR HMnynbcH~x 
nOMex Ha HH$opMa~HoHHblX ill~Hax H Ha WHHax nHTaHH~. 6noK-cxeMa 
MOAyn~ nOKa3aHa Ha pHC. 5. 

B HaCTo~~ee BpeMR BeAeTCR pa3pa60TKa ~ APyrHx MOAyne~ 
$ACT5AC. B 4aCTHOCTH 6Y$epHo~ naMRTH IF6S831 eMKOCTblO 32K 
32-pa3pRAHb1X cnOB 1128 K6aHT I C B03MO)l(HOCT'blO AocTyna KaK no 
MarHCTpan~ $ACT6AC. TaK H 4epe3 pa3beM Ha nepeAHe~ naHenH MO
Ayn~. OCHOBH~M Ha3Ha4eHHeM MOAynR ~BnReTC~ xpaHeHHe HH$opMa
~H~. C4HTbiBaeMOH ~3 APyrHx MOAyneH, npHH~MalO~HX BXOAHble CHr
Hanbl. AnR ee nocneAy~e~ nepeAa4~ B BeAY~YlO 38M. 

1 OCHOBHO~ 3neMeHTHO~ 6a30H MOAyne~ $ACT5AC ~en~lOTC~ MHKPO
cxeM~ THna 3Cn H TTn. CxeMbI, ocy~ecTen~lO~He npOTOKon 06MeHa 
C MarHCTpanblO $ACT5AC. AalOT e03MO)l(HOCTb norH4ecKo~, reorpa
$~4ecKoH HnH W~poKoBe~aTenbHoH aApeca~HH. 
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PHC. 4. J2-K3H3JTbHblH BXO,lJ,HOH C,IJ,BHI'OBblH perHCTp. 

Ha W~H~ AD 119:161 e~eOA~TC~ HOMep C4eT4~Ka. a Ha WHH~ AD 
131 :201 - nor~4ecKH~ aApec MOAyn~. 6noK-cxeMa MOAyn~ nOKa3aHa 
Ha p~c. 3. 

32-KaHanbH~~ eXOAHO~ CABHrOB~H per~CTp rny6~HoH 8 6~T 
IF658S1 npeAHa3Ha4eH AnR BpeMeHHoro xpaHeH~R KOH$~rypa~~~ cpa-
60TaBW~X KaHanOB. MaKC~ManbHaR 4aCTOTa cTp06~poBaH~R HH$opMa
~HH - AO 200 Mr~. C4~T~BaHHe npOH3eOA~TCR 3a 8 04epeAH~X TaK
TOB B~BOAa OAHOBpeMeHHO C 32 KaHanOB no WHHaM AD 131 :0/. 5noK
cxeMa MOAyn~ AaHa Hd p~c. 4. 

AHarHocTH4ecKHH MOAynb IF65841 npeAHa3Ha4eH AD~ KOHTpon~ 
COCTO~HHR c~rHanoe Ha WHHax MarHCTpanH $ACT6AC. B MOAyne HMe
lOTC~ cneAYlO~He OCHOBHble pe)l(HM~ pa60TbI: 

- Henpep~BHoe oT06pa)l(eHHe COCTORH~R MarHCTpan~ Ha CBeTOAH
OAHOM A~cnnee; 

- oT06pa)l(eHHe COCTORHHR MarHCTpan~ Ha ceeTOAHOAHOM AHcnnee 
no cHrHany 3anYCKa. 3anycK MO)l(eT 6b1Tb npOH3eeAeH KaK BHeWHHM. 
TaK H BHyTpeHH~M CHrHanOM C MarHCTpan~ $ACT5AC. ~MeeTC~ e03
MO)l(HOCTb pa60TaTb KaK no nepeAHeMY. TaK H no 3aAHeMY $pOHTY 
3anYCKa~ero CHrHana; 

- pe)l(HM nowarOBoro Cne)l(eH~~ 3a COCTORHHeM MarHCTpan~ C Bbl
pa60TKoH CHrHana "wa i t'l nocne npHeMa 3anYCKa~ero CHrHana. 

4 5 



3AKIlI04EHHE 

~ACT6AC RBnReTCR MOAynbHo~, MHOrOKpeHTHOH C~CTeMOH c60pa 
AaHH~X, 06eCne4HBa~eH B03MO~HOCTb pa60T~ C MHOrHMH HCT04HH
KaMH ynpaBneHHR. 6~CTpOAeHCTBHe MarHCTpanH ~ACT6AC 60nbwe 4eM 
Ha nopRAOK npeB~WaeT 6~CTpOAeHCTBHe MarHCTpan~ KAMAK, a 32
pa3pRAH~e MynbTHnneKcHpyeMble WHH~ aApeca-AaHH~X n03BonR~T pa
60TaTb C COBpeMeHH~MH 32~pa3pRAH~MH npoueccopaMH H ~MeTb npaK
T~4eCK~ HeorpaHH4eHHoe aApeCHoe none. OAHHaKoBaR opraHH3aUHR 
pa60T~ annapaTYp~ KaK Ha YPOBHe Kpe~Ta, TaK H B Me~Kpe~ToB~x 
coeAHHeHHRx n03BonReT ynpoCTHTb nporpaMMHoe 06ecne4eHHe H AO
CTHraTb 60nbweH rH6KOCTH npH C03AaH~H CHCTeM c60pa H 06pa60T
KH AaHH~X. 

BBHAY TOr"O, 4TO pa3Mep~ MOHTa~HOH nnaT~ ~ACT6AC B 2,8 pa3a 
npeB~wa~T p~3Mep nnaT~ KAMAK, HMeeTCR B03MO~HOCTb pa3MeCTHTb 
Ha HeH 3Ha4HTenbHoe 4Hcno KaHanOB. npoBeAeHH~H aHanH3 nOKa-
3~BaeT, 4TO AnR cpaBHHTenbHO OAHHaKOB~X CHCTeM aMnn~TYAHoro 
aHanH3a, peanH30BaHH~X B CTaHAapTax KAMAK H ~ACT6AC, CTOHMOCTb 
OAHoro KaHana ~ACT6AC COCTaBnReT -20+ 25% CTOHMOCTH KaHana CH
CTeM~ KAMAK. 6e3ycnoBHo, 3TO - OAHO H3 npeHMy~ecTB CHCTeMbl 
~ACT6AC, KOTopaR CTana Bce WHpe npHMeHRTbCR AnR c03AaHHR 6onb
WHX 3KcnepHMeHTanbHbiX YCTaHOBOK MHor~x ~H3H4eCKHX na60paTopHH 
MHpa. 

JlHTEPATYPA 

1. 	 IEEE Standard FASTBUS Modular High-Speed Acquisition and 

Control System, ANSI/IEEE Std 960-1986, 1985. 


2. 	 ABepH4eB C.A. H AP. OH~H, Pl-85-512, Ay6Ha, 1985. 
3. 	 nap~eHoB A.H., nHnRP A.B. OH~H, p10-88-42, Ay6Ha, 1988. 

PYKonHCb nocTynHna B H3AaTenbcKHH OTAen 
11 aBrYCTa 1988 rOAa. 
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BeHc M. HAP. 13-88-618 
MoAynH B cTaHAapTe ~ACT6AC AnA cneKTpOMeTpOB 
.H3HKH 3neMeHTapH~X 4acTH~ 

PaccMaTPHBa~TcR pa3pa6aT~Bae~e B flB3 OH~H MOAynH B cTaHAapTe .ACT6AC 
H CBR3aHHwe c HHMH MOAynH KAMAK. npeAHa3Ha4eHH~e AnR C03AaHHR cneKTpoMeT
POB ~H3HKH 3neMeHTapH~X 4acTH~. K HacToR~eMy BpeMeHH pa3pa60TaH~ cneAY~
~He MOAynH ~ACT6AC:16-KaHanbH~H 8-pa3PRAH~H Aun c BpeMeHeM npe06pa30BaHHR 
20 HC, 8-KaHanbH~H 6~CTP~H Aun c BHYTpeHHeH naMRTb~ rny6HHOH 256 8-paaPRA
H~X cnoa. 16-KaHanbH~H H3MepHTenb apeMeHH~X HHTepBanoa co CKOPOCTb~ C4eTa 
AO 300 Mr~, 32-KaHanbH~H BXOIlHOH cABHroB~H perHcrp rny6HHOH 8 cnOB c 4aCTO
TOH cTpc)6HpOBaHHR HH~OPl1a~HH AO 200 Mr~. I1HarHocTH4ecKHH MOAynb - HHAHKaTOp 
COCTORHHR ~HH MarHCTpanH ~ACT6AC. ~Ol1ynb ~ACT6AC C yHHBepCanbHoH MOHTa~HOH 
nnaToHAnR MaKeTHpOBaHHA cxeM. TaK~e pa3pa60TaH MOAynb KAMAK. npeAHa3Ha4eH
H~H AnA CBR3H CHCTeM~ .ACT6AC C ynpaBnA~eH 3BM 4epea CTaHAapTH~H MOAynb 
"FIORI" 

Pa60ta B~nonHeHa B fla6opaTopHH II~CC)I<HX 3HeprHH OHRH. 

npenplIHT 061>eAlIHellHOro lIHCTItTyTa ~epHblx ItcCneAOBaHltit .Ily6Ha 1988 

nepeBoA fl.H.6apa6aw 

We IsM. eta I. 13-88-618 
FASTBUS Modules for Elementary Particle 
Physics Spectrometers 

FASTBUS-CAMAC Interface modules used for the construction of elementary 
particle physics apectrometers are beIng developed at the laboratory of 
High EnergIes. JINR. The following FASTBUS modules have been developed to 
date: a 16-channel 8-blt ADC module with a conversion time of 20 ns • a 
8-channel fast ADC module with an Internal buffer memory /256 8-blt words/. 
a 16-channel tlme-to-dlgltal converter capable of operating at a speed of 
300 MHz; a 32-channel input shift register with a speed of 200 MHz; a diag
nostic module displays the FASTBUS signal activity and power line status, 
a FASTBUS kluge card. A CAMAC module for connection of the FASTBUS system 
and the host computer with the aid of a FIORI module has also developed. 

The InvestIgation has been performed at the Laboratory of ' HIgh Energies, 
JINR. 
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