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AHanoro-~~~poeoH npeo6pa3oBaTenb /AUO/ pa3pa6oTaH KaK 6noK 
o6~ero Ha3Ha4eH~~ C B03MOmHOCTb~ np~MeHeH~~ ~ B 06bi4HOM aHan~-
3aTope ~MnynbCOB, ~ B C~CTeMaX MHoronapaMeTpOB~X ~3MepeH~H. 
B pa6oTe np~BOA~Tc~ on~caH~e ~ TeXH~4ecK~e xapaKTep~cT~K~ 

AUn Ha ocHoee np~H~~n~anbHbiX cxeM. 
nepeAa4a AaHH~X ~ o6MeH ynpaen~~~M~ c~rH~naM~ MomeT npo~3BO

A~TbC~ KaK no Mar~cTpan~ KAMAK, TaK ~ no pa3oeMy ce~3~ c BHew
H~M ycTpoHCTBOM. B~6op pem~Ma pa6oT~ ocy~ecTBn~eTc~ nepeKn~4a-

TeneM 11 BHY11 
-

11 KAI1 11
, pacnonomeHH~M Ha 3aAHeH naHen~ 6noKa. 

1 • B pem~Me 11KAM' 1 AUn e~nonH~eT cneAY~~e aApecyeM~e no 
BxNxA(o) KOMaHA~ /eM. p~c.3/: 

F(O),F(2) - 4TeH~e co c6pocoM / 11c6poc11 3AeCb ~ Aanee 03Ha4a-
eT c6poc c4eT4~Ka KOAa aMnn~TYA~ ~ Tp~rrepa LAM/; 

F (8) - npoeepKa COCTO~H~~ Tp~rrepa LMf; 
F(JO) - c6poc; 
F(24) - ycTaHOBKa Tp~rrepa MaCK~poeaH~~ L /3anpeT L/; 
F(26) - c6poc Tp~rrepa MacK~poeaH~~ L /pa3peweH~e L/. 

Ha nepe4~cneHH~e KOMaHA~ 6noK oTBe4aeT c~rHanaM~ X=I, Q=l np~ 

LAM=I; c~rHan L=l no~en~eTc~ np~ LM~l B OTCYTCTB~e MacK~poeaH~~. 
B~nonH~~Tc~ TaKme HeaApecyeM~e KOMaHA~ KAMAK: 
Z - c6poc, ycTaHOBKa Tp~rrepa MacK~poeaH~.~ L; 
C - c6poc, cGpoc Tp~rrepa MacK~poeaH~~ L; 
J - 6n01<~POBKa. 

C6poc ~ ycTaHOBKa ecex Tp~rrepoe AUn cTpo6~py~Tc~ c~rHanoM S2. 
Op~ o6pa~eH~~ K 6noKy c KOMaHAaM~ F(O), F(2) KOA B~AaeTC~ 

OAHoepeMeHHO ~ Ha R-w~H~ Mar~cTpan~ KAMAK, ~ Ha pa3oeM BHY. 
C 3aAepmKOH OKano 0,1 MKC OTHOC~TenbHO no~eneH~~ KOAa Ha pa3oeM 
BHY B~AaeTc~ TaKme c~rHan 110p~eeT 11 /eM. p~c.4/, KoTop~M MomHo 
CTpo6~poeaTb 3an~Cb ~H~OpMa~~~ BO BHeWHee ycTpOHCTBO, Hanp~Mep 
per~cTp. nocneAH~H AOnmeH ycneeaTb np~H~MaTb ~H~OpMa~~~ 3a ~~Kn' 
KAMAK /oKono 1 MKc/. 110TeeT 11 BHewHero ycTpoHcTea e TaKoM pem~Me 
He eocnp~H~MaeTc~. 

2. B pem~Me 11 BHY11 AUn He np~H~MaeT ~ He reHep~pyeT c~rHan~ 
Mar~cTpan~ KAMAK. no c~rHanaM 110p~BeT 11 ~ 110TBeT 11 ocy~eCTBn~eTc~ 

ac~HxpoHHa~ ce~3b AUn c BHewH~M ycTpoHCTBoM/1/, Ha epeM~ KOTo
poH AUn 6noK~pyeTc~ /eM. p~c.2/. 

OP~UIUHOHAilbHbiE CXEMbl. 
OOHCAHHE PA60Tbl AUO 

6yAeM ~cnonb3oBaTb cneAY~~e ycnoeH~e o6o3Ha4eH~~ c~rHanoe: 
3PY - c~rHan 3aP~AHo-pa3P~AHOro YCTPOHCTBa, noKa3~Ba~~H, 

4TO Hanp~meH~e Ha eMKOCT~ naM~T~ 6onbWe, 4eM Ha B~XOAe 
n~HeHH~x eopoT; -
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BT - Bb1Kn~4eHHe onopHoro ToKa pa3P~Aa 3anoMHHa~~e~ eMKOCTH; 
6nB - 6nOKHPOBKa nHHe~H~X BOpoT; 
Bn - epeM~ npeo6pa3oBaHH~; 
AHY - cHrHan AHCKPHMHHaTopa HHmHero ypoeH~. 
3HaK HHBepCHH noKa3~BaeT OTpH~aTenbHY~ non~pHOCTb CHrHanOB. 

nHHe~Ha~ 4aCTb AUn npHBeAeHa Ha PHC.1. 0Ha COAepmHT cxeM~ 
orpaHH4eHH~ BXOAHoro Hanp~meHH~ /VDI, VD2, VTI/, AHCKPHMHHaTop 
/A2/, nHHe~H~e eopoTa /VT2, VT3/ co cxeMo~ ynpaeneHH~ /A3, VTI3/, 
3aP~AHOe ycTpO~CTBO /VT4+VT8/ C AeTeKTOPOM COCTO~HH~ /VT9, VTIO/, 
HCT04HHK onopHoro ToKa /AS, VT12, VDIS/ co cxeMo~ nepeKn~4eHH~ 
/A4, VTII/. 

B~Kn~4eHHe onopHoro ToKa no3eon~eT HaAemHo AeTeKTHpoeaTb co
CTO~HHe 3aP~AHOro YCTPO~CTBa /eepWHHY HMnynbca/ Aame An~ HMnynb
COB C 04eHb MeAneHHO~ CKOPOCTb~ cnaAa. H3MepeHH~~ CYMMapH~~ TOK 
yTe4KH 3aP~AHO~ eMKOCTH npH B~Kn~4eHHH pa3P~Aa COCTaBn~eT OKOnO 
1,5x10-9 A H cna6o 3aBHCHT OT TeMnepaTyp~ B AHana3oHe 20-500C, 
YKa3aHHOe HHme MHHHManbHOe epeM~ HapacTaHH~ cneKTpOMeTpH4eCKOrO 
HMnynbca o6ycnoeneHo no~eneHHeM s~6poca Ha nepexoAHO~ xapaKTe
PHCTHKe AI, KOTOP~H eocnpHHHMaeTC~ 3aP~AH~M YCTPO~CTBOM. BeeAe
HHe e cxeMy noBTOPHTen~ AI CAenaHo c y4eTOM nepcneKTHB~ no~ene
HH~ 6onee 6~cTp~x oTe4ecTeeHH~x OY. CKopocTb 3aP~Aa 3anoMHHa~e~ 
eMKOCTH npH 6onbWOM BXOAHOM CHrHane AOCTHraeT 0,15 8/HC. BpeM~ 
nepeKn~4eHH~ nHHe~H~X eopoT - oKono 100 HC. Pea~H~ Ha nepeKn~-
4eHHe no BbiXOAY BOPOT npo~Bn~eTC~ B BHAe 07PH~aTenbH~X HMnynbCOB 
AnHTenbHOCTb~ OKOno 50 HC H aMnnHTYAO~ He 6onee 50 MB, KOTOp~e 
He HCKama~T aMnnHTYAY Hanp~meHH~ eMKOCTH naM~TH H B OTCyTCTBHe 
BXOAHOrO CHrHana He Aa~T CHrHana Bn. 

norHKa oT6opa co6~TH~ H ynpaeneHH~ nHHe~Ho~ 4aCTb~ AUn npHee
AeHa Ha PHC.2. sns eCTb cynepno3H~H~ LAM, an, 6nOKHPOBOK CHrHa
noe oT MarHcTpanH KAMAK H OT BHeWHHX ycTpo~cTB c cooTeeTcTey~
~HMH nepeKp~TH~MH cHrHanoe 6noKHPOBKH no AnHTenbHOCTH. AHY H 3PY, 
npHXOA~~He B MOMeHT onB, npoAneea~T 6nB. Bn reHepHpyeTc~, ecnH 
B MOMeHT Ha4ana 3PY HeT BnB H eCTb AHY. B OTCYTCTBHe AHY H sns 
CHrHan 3PY /B03HHKa~~H~, HanpHMep, OT WYMOB/ norHKO~ He BOCnpHHH
MaeTC~. EcnH 3PY no~en~eTc~ paHbwe AHY /4TO npoHCXOAHT, HanpHMep, 
npH cTpo6HpoeaHHH AUn Ha cnaAe cneKTpoMeTpH4ecKoro HMnynbca/, 
Bn He reHepHpyeTC~. BT Ha4HHaeTc~ no AHY B OTCYTCTBHe sns H 3a
KaH4HBaeTC~ nH6o no Ha4any Bn, nH6o no Ha4any sns. 

CxeMa ce~3H 6noKa c MarHcTpanb~ KAHAK H norHKa cTpo6HpoeaHH~ 
npHBeAeH~ Ha pHc.3. CTpo6HpoeaHHe ocy~ecTen~eTc~ nonomHTenbH~M 
CHrHanoM /CH~THe 6nOKHPOBKH/ Ha WHHe P2 HnH Ha BXOAaX 6nOKHpoe
KH. CHa4ana CHHMaeTC~ 6nB, 3aTeM, 4epe3 0,2 MKC, pa3pewaeTC~ 
npoxomAeHHe AHY e norHKY oT6opa co6~TH~. TaKoe peweHHe ce~3aHo 
C He06XOAHMOCTb~ COBMe~eHH~ ABYX HaH6onee eepo~TH~X BapHaHTOB 
npHMeHeHH~ AUn, KOTop~e npoTHeope4aT APYr APYrY no cnoco6y Hc
nonb30BaHH~ cHrHana AHY e norHKe oT6opa co6~TH~. 
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PHc,3. CxeMa CBH3H 6noKa c MarHCTpanbro KAMAK H norHKa 
CTpo6HpoBaHHn. DIS- KISSITEI, Dl6- K155nA3, Dl7-
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1. B o~HoMepHOM aHariHaaTope HMnynbcos, Kor~a sapoTa AUn Hop
ManbHO OTKPbiTbl, CHrHan ,(IHY, npHXO~fUI~HH B MOMeHT 6118, ~On>KeH 
npo~neaaTb 6118. 

2. B MHoronapaMeTpH4eCKOM 3KcnepHMeHTe rpynna AUn cTpo6HpyeT
c~ TOnbKO BO apeM~ no~aneHH~ co6~TH~. npH 3TOM CHrHanbl ,(IHY MoryT 
B03HHKaTb yme ~0 CTp06HpOBaHH~. 

TaKHM o6paaoM, cTpo6-cHrHan Ha axo~ax 6noKHpoBKH AUn ~onmeH 
Ha4HHaTbC~ He no3~Hee, 4eM 3a 0,2 MKC ~0 MOMeHTa ~OCTHmeHH~ 
cneKTPOMeTpH4eCKHM HMnynbCOM BepWHH~ H OKaH4HBaTbC~ He paHbWe 
3Toro apeMeHH. 

reHepaTop cepHH H C4eT4HK npHBe~eHbl Ha PHC.4.BeHTHnb K13111A3 
HMeeT 3a~epmKy OKOnO 10 HC, KOTOpa~ Ha 4aCTOTe 50 Mr~ ~aeT 
HaHny4WHH ~n~ ycTOH4HBoi1 pa6oT~ reHepaTopa ¢aaoa~i1 c~eHr Mem~y 
BXO~HbiMH H BbiXO~HbiMH CHrHanaMH BeHTHn~. YCTOH4HBOCTb pa60T~ re
HepaTopa npoaepeHa npH H3MeHeHHH Hanp~meHH~ nHTaHH~ OT +4 B ~0 
+6 B. npH nepenonHeHHH C4eT4HKa ace TpHrrep~ ycTaHaBnHBa~TC~ 
B 11111, 

B 10-paap~~HoM aapHaHTe AUn, HaH6onee 4acTo npHMeH~eMoM 
a 3KcnepHMeHTax no ¢H3HKe T~menbiX HOHOB, a cxeMe 6noKa ~ena~Tc~ 
cne~y~~He H3MeHeHH~:'y6Hpa~TC~ MHKPOCXeM~ 029, 030; CTaBHTC~ nepe
M~4Ka Mem~y 9-i:i HOmKOH 027 H 3-i:i HOmKOH D3J;c HOmKH 6-A 031 4epe3 
aeHTHnH D32 cHrHan no~aeTc~ Ha WHHY RIO MarHcTpanH KAMAK H Ha 
10-10 HOmKy paa"beMa BHY; peaHcTop~ R32 H R33 HMe~T aenH4HHY 
7,5 KOM H 3 KOM cooTaeTcTBeHHO ~n~ yeenH4eHH~ a 4 paaa ToKa paa-

~-.r-~,.....,,,.,,..,,,...,,,,..,~ ...... ,,,....,....._,. /.-.. .... ..... 1 I _ ................... '""''""'"""'-"'' ........... ....,_ .... , ......... .., .......... , . 
0CHOBHNe TeXHHqeCKHe xapaKTepHCTHKH 6noKa 

I. AHanorosbirl axo,o;. 
Bxop;Hoe corrpoTHBneHHe 
ITOnHpHOCTb CHf'HanOB 
aMrrnHTyp;a 
BpeMH HapaCTaHHH BXO,ll;HOf'O 
CHf'Hana 
perynHpoaKa rropora AHY 
ranhBaHHqecKaH CBH3b axop;a 
c 3apHp;Hb~ ycTpoliCTBOM H AHY. 

2. llpeo6pa3oBaTenh. 
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qacTOTa reHepaTopa cepHH 
qHcnO ypOBHeH KBaHTOBaHHH 
AH~epeH~HanbHaH HenHHeHHOCTb 
B p;HHaMHqeCKOM p;HaiTa30He ]QQ 

a p;Harra3oHe 150 
HHTerpanbHaH HenHHeHHOCTb 
a p;Harra3oHe 100 
TeMITepaTypHaH HeCTa6HnbHOCTb 
Ko3~H~HeHTa npeo6pa3oaaHHH 

5,5 KOM; 
- rrono:m-ITenhHaH; 

OT 0 AO +5 B; 

He MeHee 0,2 MKc; 
OT 20MB AO 0,7 B; 

so Mr~; 
4096; 

He 6onee +2%; 
He 6onee :!::3%; 

He 6onee 0,05%; 

0 
-He 6onee 0,1 KaH./ C. 
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3. 06~e AaHHble: 
IIIHPHHa 
MaKcHMaiTbHaa noTpe6naeMaa 
MO~HOCTb 

MaKCHMaiTbHblli TOK OT HCTOqHHKOB 
nHTaHHa: +24 B 

-24 B 
+6 B 
-6 B 

1M; 

5,7 BT; 

- 50 MA, 
40 MA, 
570 MA, 

- 15 MA. 

qHcno aHanoroBb~ HC - 5, ~H~POB~ HC - 33, TpaH3HCTopoB - 14, 
AHOAOB - 24, eMKOCTeH - 48, pe3HCTOpOB - 70. 

3AKJ1104EHHE 

AUn paapa6oTaH e ocHoBHOM AnR o6ecne4eHHR MHoronapaMeTpoe~x 
3KCnepHMeHTOB Ha ny4KaX TRmen~X HOHOB Jla6opaTOPHH RAepH~X peaK
~H~. Oco6eHHOCTH TaKHX 3KcnepHMeHTOB cneAY~~He: 

1. HcnonbayeTCR 6onbwoe 4Hcno AUn. 

2. rpynna AUn cTpo6HpyeTCR nocne npeABapHTenbHoro oT6opa 
MHoronapaMeTpoeoro co6~THR. 

3. B npo~ecce 3KcnepHMeHTa , AO o6pa6oTKH peaynbTaToB Ha 3BM , 
He06XOAHM OnepaTHBH~~ KOHTpOnb OC06eHHO BamH~X napaMeTpOB. 

TaKHM o6pasoM, oco6oe 3Ha4eHHe HMe~T TexHonorH4HOCTb, npo
CTOTa 3KCnnyaTa~HH, HaAemHOCTb H WHPOKHe ~YHK~HOHanbH~e B03MOm
HOCTH AUn, 4To H 6~no Y4TeHo B AaHHo~ paapa6oTKe. 

0CHOBHaR TPYAHOCTb 3aKn~4anacb B AOCTHmeHHH npHeMneMO~ ee
nH4HH~ AH~~epeH~HanbHO~ HenHHe~HOCTH. 3Ta 3aAa4a B H3BeCTHOH 
cTeneHH 6~na peweHa T~aTenbH~M npoeKTHpoeaHHeM ne4aTHOH nnaT~, 
HCnOnb30BaHHeM pa3AenbH~X WHH nHTaHHR H 3eMnH AnR ~H~pOBOH H aHa
norOBOH 4aCTeH 6noKa, npOCTpaHCTBeHH~M pa3HeCeHHeM C4eT4HKa H 
aHanorosoH 4aCTH npeo6pasosaTenR. 

ABTOp~ 6narOAaPH~ r.A.KOMKOBOH 3a noM~b B KOHCTPYHPOBaHHH 
H Ka4eCTBeHH~H MOHTam cepHH 6nOKOB, a TaKme B.A.AneKceeso~, 
B.A.C6HTHesy, Jl.M.6enReBoH sa noArOTOBKY H HaroTosneHHe ne4aT
H~x nnaT. 

JlHTEPATYPA 

1. 4enHOKOB Jl.n. B KH.: X MemAYHaPOAH~H CHMn03HYM no RAepHoH 
3neKTPOHHKe /c6opHHK aHHoTa~HH/. ZfK-413, ApeaAeH, 1980,c. 116. 
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KysHe~oa A.H., Cy66oTMH B.r. 
AHanoro-~MtpoaoA npeo6pasoaaTenb 

13-83-67 

AHanoro-~~poaoA npeo6pasoaaTenb paspa6oTaH AnA npMMeHeHHA a MHoro
napaMeTpoawx 3KCnepHMeHTaX no H3Y4eHHO B3aHMQAeACTBHA TAMenwx HOHOB. 4ac
TOTa reHepaTopa cepHH- 50 Hr~, 4HCnO pa3PAAOB- 12 /HnH 10/, norH4eCKaA 
4aCTb BWnonHeHa nonHOCTbO Ha MHKpOCXeMax TTn. HMeeTCA B03MOMHOCTb o6MeHa 
AaHHYMM M ynpaanA~HMH CHrHanaMH KaK C KOHTponnepOM KAHAK no WHHaM MarHCT
panH, T8K M C BHewHHM YCTPOHCTBOM B aCHHXpOHHOM pe*HMe no P83~eMy, pacno
no*eHHOMy Ha nM~eBOH naHenH 6noKa. npHBOAATCA OnHCaHHe, TeXHH4eCKHe AaHHWe 
H npHH~HnHanbHWe cxeMW npeo6pasoaaTenA. 

Pa6oTa awnonHeHa a na6opaTOPHH AAePHwx peaK~HH OHRH. 

C~eHMe 06~eAHHeHHoro HHCTHTyTa AAePHWX HccneAoaaHHM. AY6Ha 1983 

Kuznetsov A.N., Subbotin V.G. 
Analog-Digital Converter 

13-83-67 

The 12/10/ bit analog-to-digital converter /ADC/ has been developed to 
apply in the multiparameter experiments exploring the heavy ion Interacti
ons. The frequency of the oscillator is 50 HHz, the logical circuits are 
realized with TTL microcircuits only. The data and control signals inter
change both with CAHAC dataway or with an external device goes In asynchro
nous mode by the panel connector placed on the front panel of the unit. 
The description, technical characteristics and electrical circuits of the 
ADC are presented. 

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

Commun ication of the Joint Institute for Nuclear Research. Dubna 1983 

nepeBOA O.C.BHHorpaAOBOM. 


