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@ 06'be.lJ,HHeHHbIH HHCTH:IYT RiiepH,bIX I4CCJlenOBaHHH :n;yQHa, 1988 ' 

I1cnOJIh30BaHHe ,nJIH nepenaxa HHQ:>opMaUHH BOJIOKOHHO-onTHlIeCKHX rca
6eJIeH HMeeT onpeneneansre npear-ryutecrna no CpaBHeHHIO C Ka6eJIbHpIMH CH

CTeMaMH 11 I. UeJIbIH pan CHCTeM C npHMeHeHHeM CBeTOBo,nOB C03,n;lH..B Q:>H

3HlIeCKHX HHcTHTyTax 12,3,4 I, pan pa3pa60TOK OCBoeH OTelleCTBeHHOH npo
MbIlllJIeHHOCTblO /5 ,6,7'/. 

Ilpa C03,naHHH 3KcnepHMeHTaJIbHbIX yCTaHoBOK He06xo,nHMO ynpaanrrn. 
pa3Ho06pa3HbIMH napavrerpavm, TaKHMH, KaK ,naBJIeHHe raaa B peaKUHOHHOM 

ofit.er-re, anaxeaae OTKJIQHHlOruero TOKa B Q:>OKYCHPYIOllJ,HX MarHHTax, CK9- • 

\ POCTb' npOTOKa raaa B nerexropax H r .zi. qacTo ynpaBJIHeMbIH napar-rerp MOiK

HO 0,nH03HallHO CBH3aTb C aHaJIOrOBbIM HanpH)KeHHeM ira axone ycrporicraa. 
113M€HeHHe aroro axoznroro HanpH)KeHHH nrrexer sa C060H rpefiyevroe H3Me

HeHHe nsrfipaanor-o napar-rerpa, npHlIeM B peansnsrx yCJIOBHHX H,nepHO~Q:>H3H; 

lI~CKOrO arccnepaxreara HaKJIa,nbIBaIOTCH ,nonOJIHHTeJIbHble Tpe60BaHHJl - yrt
paanaioutaa 3BM HaxO,nHTCH na y,naJIeHHH OT 06'beKTa ynpaBJIeHHH, na rca
6eJIbHble TpaCCbI BJIHHIOT CHJIbHble 3heKTpOMarHHTHble nOJIH OT pa60TalOllJ,HX 

YCKopH,eJIeH, "HYJIeBble" nOTeHUHaJIbI 06'beKTa ynpaBJIeHHH H 3BM pas
JIHlIHbI. 

.sOCbMHKaHaJIbHbIH UHQ:>poaHaJIOrOBbIH npeofipaaoaarens B KOHCTpyKTH

Be KAMAK C yrrpaanenaer-r no BOJIOKOHHO-CWTHlIecKoMy Ka6eJIlO nuo 11K 

npenaasaaxea ,nJIH pa60TbI B COCTaBe nozrofinsrx CHCT€M ynpaBJIeHHH. 

OCHOBOH npe06pa30BaTeJIH HBJIHeTCH npOMbIllIJI€HHOe yCTpOHCTBO 

\ "3JIeKTpOHHKa MC8401"/S I, nOCKOJIbKY ,naHHoe'''C006rueHHe ,nJIH nOJIb30Ba

TeJIeH RBJIHeTCR cBoe06pa3HoH HHcTpyKUHeH no npHMeHeHHIO 6JIOKa 

nUOl1K, aaropsr npa Onl1CaHHH Q:>yHKuHoHHpoBaHHH 11 npanuanaansastx 
exer-t nUOl1 K COllJIH He06xo,nHMbIM BKJIlOlIHTb B C006meHHe OnH:CaHl1e pa
60TbI CHCTeMbI "3JIeKTpOHHKa MC8401". Ilpaaenenaaa B crarse cxer-ra npn
eMHHKa M<1>-8-3 H 3HallHTeJIbHaH xacrs cxevn.r nuo 11K He HBJIHIOTCH paspa
60TKOH aBTopOB, JII1111b ,n06aBHBlllHX K CHCTeMe "3JIeKTpOHHKa MC8401'" 

B03MO)KHOCTb napaJIJIeJIbHOrO aneumero ynpaBJIeHIDI 11 YCTaHOBJIeHHe rpe
6yeMoro HanpR)KeHHH na aHaJIOrOBbIX asrxozrax B MOMeHT BKJIlOlIeHI1H mrra
HHR. B Co06meHHH 6JIOK nuo 11K onHCbIBaeTCR B ziansneaurer-r 6e3 nsnierre
HI1H 4aCTI1, ornocmucacn K CI1CTeMe "3JIeKTpOHI1Ka MC8401". 

OCHoBHble napar-rerpsr 6JIOKa cnenyiouure: 
- lIHCJIO aHaJIOrOBblX BbIXO,nOB 8 
- ,nHana30H OT -10,235 B no +10,240 B 

- lIHCJIO ynpaBJIHIOIUHX pa3pR,noB 11 + 3HaK 

- snaxeane e,nI1HI1UbI vrnaznuero paspana 5 MB 

- a6COJIlOTHaH norpelllHocTb 

B xoaevnr.rx r ovxax lllKaJIbI ±50 MB 

~ ...... ~ .'-" '·t:;r ")~" f 
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- ynpaB31eHHe: 
a) no B0310KOHHO-OnTHqeCKoMy Ka6e31l0 ,n:31HHOH,n:O 300 M: 
6) C no~oll~blO napannensnoro noreanaarrsaoro xona 

- KOHCTpyKTHB: MO,n:y31b KAMAK ,n:BOHHOH unrpansr. 
,Il31H ynpaB31eHHH 6310KOM ITUO 11K HCnOJIb3yeTcH BbIXO,n:HOH perncrp 

B crannapre KAMAK KJ111K / 8 I H orrronepenaruax KO 01K / 4 I. Ynp3.B31HlO
urae xorn.r na umaax 3aTIHCH W HMelOT cnenyrouiae ,3HaqeHHH: 

mana W 16 15 14 13 12 11 10 9 8 7 6 5 43 2 1 

ynp. xaaan 3HaK CLp. nannsre M31.p. 

Paspansr C 1 no 11 orrpenenaror anaseaae nanpaacenaa na asrxone Bbl,6paHHO
ro KaHaJIa, npaser-r M31a,n:lllHM paapanoxr HB31HeTCH rtepasra. Paapan 12 onpe
,n:e31HeT 3HaK at.rxonnoro nanpasceaaa (0 - n0310)KHTe31bHble, 1 - OTpHQaTe31b
Hble 3HaqeHHH). B paspanax 13, 14, 15 saziaerca napanrrerrsm.ni ,n:BOHqHbIH 
KO,n: no,n:KJIlOqeHHOrO xanana 6JIOKa ITUO 11K (rrpa nonase HY31~:BOro rcona 
norncmouea BOCbMOH xanan) . ,Il31H roro, qT06bl naxars pafiorars C 6310KOM? 
cnenyer B 16 paspan sanacars caaxana H031b, a 3aTeM e,n:HHHQY. TaKoH nepe
nan He06xo,n:HM ,n:31H roro, rrrofisr BblK31lOqHTb 'rpm-rep 6310KHpOBKH Bbl60pa 
QH<ppoaHanoroBblx npe06pa30BaTe31eH B 6310Ke, KOTOpblH yCTaHaB31HBaeTCH 
BO BpeMH BK31lOqeHHH nHTaHHH xpenra. B Ta631HIJ;e npaaenenst 3HaqeHHH nsr
XO,n:HbIX HanpH)KeHHl1: B 3aBHCHMOCTH OT ynpaB31HlOmHX KO,n:OB. 

Tatinuua 
HanpH)KeHHH na BblXOAe UAIT B 3aBHCHMOCTH 

OT 3H~qelij1H ynpannmourero xozia 

,Il a H H bl e 

12 11 10 9 8 7 6 5 4 3 2 1 V 
BblX 

V 
BbIX/

B 

0 0 0 0 o 0 0 0 0 0 0 0 Von 10,24 

0 1 1 1 1 1 1 1 1 1 1 0 2° *VMn.p.+UMn.p. 0,010 

0 1 1 1 1 1 1 1 1 111 V Mn.p. 0,005 

1 0 0 0 o 000 0 0 0 0 0 

1 0 0 0 000 0 000 1 -VMn.p. -0,005 

1 0 0 0 o 0 0 0 001 0 -21 *VMn.p. -0,010 

1 1 1 1 1 1 1 1 111 1 -V +V on vr rr.p . -10,235 

E310K ITU011K rtpenaaaaanen ,lJ;JlH npe06pa30BaHHH n031yqaeMOH no BO
310KOHHO-OnTHqeCKoMy rpaxry rrocnenoaarensnoa HH<popMaQHH B aHa310rO
nsre cnrnam-r. OCHOBOH' 6rioKa HB31HeTCH yCTpOHCTBO "S31eKTpOHH
rca MC 8401"/5 I. E310K-CXeMa ITU011K npaneneaa na pnc.L. ITpOMO,n:y31HpO
BaHHblH caeronon nOTOK nonanaer na KBaHTOBO-331eKTpOHHbIH rrpeofipasoaa
Te31b (KSIT) , npeofipaaoasmaerca B HMnY31bCbl 331eKTpHqeCKOrO TOKa, KOTO

.2 

) 
;]) 

PUC. 1. Bnotc-cxeua 60CbMUKaHaJlbH020 1L4flnuo 11K. 

psre nanee nocrynaior na BXO,n: TpaRCHMne,n:aHCHOrO yCH31HTe31H (THY)., Y CH
31HTe31b-KOppeKTop (YK) H noporoaoe ycrporicrno BOCCTaHaB31HBalOT <pOpMy 
CHrHaJIano ypoaaen. C npHeMHHKa M<I>-8-3 CHHMaeTCH carnan B xozie "MaR
necrep" 19 I, KOTOpblH nocryrraer na nxonaoe yCTpOHCTBO (BY), cnyzcamee 
,n:31H npe06pa30BaHHH xona "Mannecrep" B nOC31e,n:oBaTe31bHblH KO,n: NRZ 
(rcon 6e3 B03BpaTa K Hy31lO) , a TaK)Ke ,n:31H Bbl,n:e31eHHH H3 ,n:aHHOH QH<PPOBOH 

nOC31e,n:OBaTe31bHOCTH TaKToBoH qaCTOTbI. ITpe06pa30BaTe31b nOC31e,n:OBaTe31b
HOrO xona B napannensnsra (ITITK) diopraapyer H3 nOCJle,n:OBaTe31bHOrO <pop
MaTa QH<PPOBbIX ,n:aHHbIX, nocrynarornax .113 BY B NRZ-Ko,n:e, mecrnarmara
paapannsra napaJI31e31bHbU1: KO,n: H Bbl,11,e31HeT HMny31bC 3anHCH. Peracrp nar-ra
TH (PIT) npenrraaaauen ,n:31H 3anHCH H XpaHeHHH HH<popMaQHH, nocryrrarouien 
H3 nITK. l'4Y31bTHn31eKCOp (MX) Hy)KeH ,n:31H no,n:K31lOqeHIDI K IllHHaM ,n:aHHbIX 
QHcPP0aHaJIOrOBblx npe06pa30BaTe31eM H anpecasn-r axonar-r neuiarpparopa 
(,IlIll) ynpaB31HlOllJ;HX KO,n:OB 31H60 C PIT, 31H60 C paaser-ra na 31HQeBoH naHe31H 
6310Ka nU011K. ITo 3TOMy paat.eray B03MO)KH0 ynpaanenae IJ;H<ppoaHa310rO
BblMH npe06pa30BaTe31HMH He no B0310KOHHO-OnTHqeCKoMy rpaxry, a C no
r-rounao napaJI31e31bHOrO nOTeHI.J;Ha31bHOrO xorta, asrpafiarsraaer-roro KaKHM
31H60 BHeIllHHM yCTpOMCTBOM, nafrpasrep perHCTp6M B craanapre KAMAK . 
KJ111K 18 I. STOT pe)KHM pafiorsr y,n:06eH npa HaCTpOHKe, HO MO)KeT HMeTb 
H caMOCTOHTe31bHOe snasenae. Bsrfiop pe)KHMa ocymeCTB31HeTCH neperonoua
Te31eM na 3a,lJ;HeH naHe31H ,6310Ka. 

ITpHHI.J;HTIHa31bHaH cxer-ra npHeMHHKa l\t{~-8-3 npaaenena na pnc.Z. Ilpo
MO,n:y31HpOBaHHbIH CBeTOBOH nOTOK, nonanaa na cBeToqyBcTBHTe31bHylO 
nnoutanrcy <pOTo,n:Ho,n:a, rrpeofipasyerca B 331eKTpHqeCKHM TOK. Illaporcono
310CHblM TpaRCHMne,n:aHCHbIH YCH31HTeJlb C31y)IGIT ,n:31H npe06pa30BaRHH CHr
Ha31bHOrO TO rca B HHTerpHpOBaHHOe nanpaaceaae. OH nocrpoea na TpaH3HCTO
pax KIT312 H KT368. YCHJIHTe31b..xoppexrop cnerran na 6a3e MHKpocxeMbl 
K171YB2; OKOHqaTe31bHOe <P0pl\1HPQBaHHe CHrHaJIa oC'ymeCTB31HeT I1Y na 6a
3e xor-maparopa KP597CA2, BK31lOqeHHOrO no cxevre rparrepa IIIMHTTa. 

ITpHHI.J;HnHaJIbHaH cxer-ra 6310Ka ITU011K npaaerreaa na pac.S. Hnrpop
MaI.J;HH B xone "Mansecrep" C nsrxorta 6310Ka M<I>-8-3 nocrynaer na pa3~eM 
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Xl/8. TIpe06pa30BaHHe KO)];a "Mansecrep" B KO)]; NRZ.BbIIIOJIHeHO na MHKpO
CXeMaX ,Ul-,U4. C BbIXO)];a HHTerpaJIbHoH cxer-rsr (H.C.) ,U5/13 BbmeJIeHHaH 
TaKTOBaH qaCTOTa nepenarunxa F = 8 MrIJ; nO)];aeTCH na TaKTOBbIe BXO):(bI 
C)];BHrOBbIX perncrpoa l33l1Pl. Ha BXO)]; ,Ull/I 20-pa3pH)];HOrO C)];BHrOBOrO 
peracrpa ,U18, ,U16, ,U14, ,U13, rm nocrynaer nOCJIe)];OBaTeJIbHaH HH<popMa
IJ;HH B rpopwiare NRZ H non ynpaarrenaewr C)];BHrOBbIX HMnyJIbCOB nponcxo
)];HT ero 3anOJIHeHHe. TIPH 3anOJIHeHHH C)];BHrOBOro perncrpa H C npl1XO)];OM 
CJIe)];ylOIIJ;erO TaKTOBoro HMnyJIbCa aa nsrxone ,U13/l0 nOHBJIHeTCH HMnyJIbC, 
CHrHaJIH3HpYIOIIJ;HH 0 aasane HH<pOpMaI.J;HOHHOH rroorstrncn. Ha BXO)]; H.C. LJ,9/2 
nO)];aeTCH HH<popMaIJ;HH, 3a)];ep:JKaHHaH na BpeMH nepenana acex 20 aarpopvra
IJ;HOHHbix 6HTOB rrepenaaaeraor'o KO)];a B C)];BHrOBOM perncrpe (2,5. MKC) , 
a na BXO)]; ,U9/l - HenOCpe)];CTBeHHO BXO)];Hafl. HH<pOpMaI.J;HH, H npOHCXO)];HT 
cpaaaenae Ka:JK)];OrO npHHHMaeMoro 6HTa. TIPH paaencrne 3a)];ep:JKaHHoH H He
nocpe)];cTBeHHoH HH<popMaIJ;HH paspeuiaerca rrpoxoxcnenne Ta:K:TOBbIX HM
nyJIbCOB na BbIXO)]; H.C. LJ,4/ll H cservax TaKTOB ,U8. Ka)l()J;bIH )];Ba)];IJ;aTbrn 
TaKT, OTCqHTaHHbIH 3THM CqeTqHKOM, HBJIHeTCH CHrHaJIOM 3aHec;eHHH HH<pOP
MaUHH H3 C)];BHrOBOro perncrpa B per-acrp naMHTH PTI na H.C. ,UOO, ,U15, ,U17, 
LJ,19. ECJIH B JIHHHH nepenasn HJIH B npaer-nror-r ycrpoacrae npoH30H)];eT C60H 
HH<popMaIJ;HH, TO cxer-rax ,U8 fiyzier cfipotuen H HMnyJIbC 3anHCH He B03HHKa
er. TIOJIyqeHHbIH naparrrrerrsm.ra KO)]; qepe3 MyJIbTHnJIeKCOp ,U,U8, ,U,Ull
,U,U18 nO)];aeTCH na MarHCTpaJIb, 06'be)];HHHIOIUYIO BXO)];bI )];JIH naansrx 8 IJ;H<p
p0aHaJIOrOBbIx npe06pa30BaTeJIeH K572TIA2A, a 13,14 H 15 paspansr - na zre
marpparop .n,U9. . 

Hnrerpanaasra UATI K572IIA2A - 3TO l2-pa3pH)];HbIH YMHO:JKalOIJJ;HH 
UHcPP0aHaJIOrOBbIH rrpeofipasoaarens C TOKOBbIM )];eJIHTeJIeM rnna R-2R 
H MOTI-ynpaBJIHIOIUHMH KJIIOqaMH. ,UJIH nOJIyqeHHH BeCOBbIX TOKOB HCnOJIb
syerca pe3HcTHBHaH MaTpHIJ;a, 3JIeMeHTbI KOTopo'H nO)];06paHbI TaK, qTO rrpn 
JIlO60H KOM6HHaIJ;HH BKJIlOqeHHbIX pa3pH)];OB narpyarca )];JIH HCTOqHHKa ortop
noro HanpH:JKeHHH HeH3MeHHa H 'paaaa 2R. ,UH<p<pepeHIJ;HaJIbHaH HeJIHHeHHocTb 
UATI K572TIA2A ± 0,025%, nor-peunrocrs K63<P<PHIJ;H~HTa npe06pa30BaHHH 
± 0,05%, BpeMH yCTaHOBJIeHHH BbIXO)];Horo TOKa 15 MKC/ 1 

0/. 

U on 38 ~R_ U
M3P 

2R ~n 29K 470 

2R 

"1" . 
I I • I -_.: • I 0 ' 

Puc.a. JIo2uKa patioru 14Ur;PP0al-Ulfl02080 npeotipasoeatenn. 

6 

I1HTerpaJIbHbIH UATI K572TIA2A BKJIlOqeH no cxer-re qeTbIpeXKBa)];paHT
noro yMHO:JKeHHH C y JIyqIlleHHOH cTa6HJIbHOCTblO nyJIH /1 1 I. CTapIllHH paapan 
HCnOJIb3yeTcH B xaxecrne 3HaKOBoro. Cxer-ra pafioraer CJIe)];YIOIUHM 06pa30M 
(pnc.d}. 06lUaH TOqKa anyrpeaaero Pe3HClliBHOro )];eJIHTeJIH (BbIBO)]; 30) 
nO)];COe)];HHeHa K BbIXO)];y TOKOBbIX KJIIOqeH (nsiaon 2) . OnepaIJ;HOHHbIH yCH
JIHTeJIb OYI CyMMHpyeT HanpH:JKeHHH BKJIlOqeHHbIX pa3pH)];OB UATI H nanpa
:JKeHHe na asrxozie OY2 H C K03<P<PHIJ;HeHTOM yCHJIeHHH -1/2 nepenaer na BbI
XO)]; CXeMbI. Hanpaacenae HaBbIXO)];e aaaeprapyrourero yCHJIHTeJIH OY2 CKJIa

~1 zisraaerca H3 HanpH:JKeHHH, COOTBeTcTBylOlUHX He BKJIlOqeHHbIM paapanawr 
UATI, H acerna nO)];KJIlOq~HHOrO 3HaqeHHH, paanoro necy e)];HHHIJ;bI MJIa)];Ille
1'0 paspana U . TaKHM 06pa30]\1, BbIXO)];HOe nanpaacenne paano:

Mn.p. 

U = -1/2* (U - (U + U ) ). 
B hI X. B K n ro q. B hI K n ro q. M n . p . • 

TaK KaK acerna 

U + U 2U -U ,
BKn. BbIKn. on Mn.p. 

nOJIyqaeTCH 

U = -U + U t U . 
B hI X. 0 n B hI K n • M n . p . 

3HaqeHHH BbIXO)];HbIX HanpH)KeHHH, COOTBeTcTBylOlUHX ynpaBJIHIOIUHM 
KO)];aM, npaaenensr B Ta6JIHIJ;e. 

,UJIH roro, qT06bi B MOMeHT nonasa nararourero HanpH)KeHHH- na 6JIOK 
TIUOllK ypOBHH BbIXO)];HbIX CHrHaJIOB yCTaHaBJIHBaJIHCb B onpenenenaoe 
snaseaae, na BbIXO)];e 0)];HOBH6paTopa ,U,Ul npa BKJIlOqeHHH diopr-mpyerca 
HMnyJIbC, paapemarouma sanncs HH<popMaIJ;HH C BXO)];HOrO paat.er-ra na JIHIJ;e
BOH naHeJIH 6JIOKa O)];HOBpeMeHHO BO nee UATI. 3TO n03BOJIHeT yCTaHaBJIH
aars JIlO60e saziaaaer-roe nOJIb30BaTeJIeM nasansnoe snasenae BbIXO)];HbIX Ha
npH:JKeHHH B MOMeHTBKJIlOqeHHH 6JIOKa (B pe:JKHMe pa60TbI no BOJIOKOHHO
OnTHqeCKOMY Ka6eJIIO). ,UJIH COBMeCTHOH pa60TbI C 6JIOKOM KITllK na H.C. 
,U,U2/ll diopxrnpyerca CHrHaJI "CJIOBO npHHHTO" (CTI) , HBJIHIOIJJ;HHCH 3a
)];ep:JKaHHbIM CHrHaJIOM "CJIOBO rOTOBO" (Cf'}, npHXO)];HIJJ;HM C 6JIOKa KITllK. 
CJIe)];yeT CJIe)];HTb aa TeM, qT06bI CMeHa HH<pOPMaIJ;HH na BXO)];e nepenarumca 
KOOIK /4 I, nepenaromero CHrHaJIbI no BOJIOKOHHO-OnTHqeCKoMY Ka6eJIlO 
)];JIH ynpaBJIeHHH UATI, He 6billa saure 5 MKC. EOJIee 6bICTpaH pafiora npaao
)];HT K TOMy, qTO cxesra 3aIJJ;HTbI OT OIllH60K B 6JIOKe TIUOllK He 6y)];eT BbI
pafiarr.raars CHrHaJI 3aHeCeHHH B perncrp naMHTH H ynpaanaroume KO)];bI 
He H3MeHHTCH. TIepeKJIlOqaTeJIb na 3a)J;HeH naHeJIH 6JIOKa CJIy:JKHT )];JIH BbI60pa 
pe:JKHMa pa60TbI: ynpaanenne no BOJIOKOHHO-OnTHqeCKoMy rpaxry, JIH60 
C pas'ser-ra na JIHIJ;eBoH naHeJIH.'(J 
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" :- .ctpeKaJIOBCKHH O~B., PeHIJ; I'. . PIO-88-856 
~ ., BOCbo/IHKaHaJIbHbIH tiHcPpOaHaJ10rOBbIi:f npeofipaaeaarens 

IIr ( Cynpaaneaaevr no BOJIOKOHHo-ontMtIeCKoMy. Ka6enlO. 
),i ,llUO-1J,I\ . 
, «'I Onacsrsaerca ,BOChMH'KaHaJIhH,bIH J IJ;HcPPO~aJIOrOBblli .. rrpe06pa3~-'1 

~'~aTeJIb B crannapre KAl\;1AK, ynpaBJIHeMhIH II0 BOJIOKOij:HO-OrITl!
, tIeCKOH JIHHHH CBH::JH. BJIOK paspafioraa na 6~i3e Cepl:IHHOH orrronono

KOHi-IoH CHCTeMbI "'3JIe:kTpoHHK~ MC8401" . .
,.U,11'1 Pa60Ta BbIIIOJIHeHa B ITa60paTopHH ahepasrx, peaKIJ;HH OHHH. I 
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C006I.UeHHe 06'LenHHeHHoro HHcTHTyTa JlJ];epHbIX HcCnenOBaHHH. ,Ily6Ha 1988 
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r· .·,pepeBOA O.C.BliHOrpaAOBOil 

, . '1;",. 'Strekalowsky O.V., Renz G. :pi0-88..856 
" ~ ,. 8-Ch~nels Digital-Analog Converter PCO-l1k, 
I ~, Gontrolled by Fiber-Optical LinkI

\ s: , 8-channels digital-analog converter in CAMAC standard, which cal'). 
" becontrolled by fiber-optical link, is described. This module' is created 

.: .. on 'the base of manufactured by industrial fiber-optical system "Electro
nica MC8401". 

<J~ , The investigation has been performed at the Laboratory of Nuclear 
. 'Reactions, JINR. 
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