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KoMnneKT 3.ReKTpOHH~x MOAyneH, e~nonHeHH~x Ha 6a3e 
6onbw~x ~HTerpanbH~x cxeM An~ pacnpeAeneHH~x 
c~cTeM ynpaeneH~~ ~~3~4ecKOH annapaTyp~ 

On~CbiBaeTc~ KOMnneKT 3.ReKTPOHH~X MOAY.ReH . BK.RI04aiOIJI~H 
aBTOHOMHI>IH M~KpOnPOI..IeCCOpHbiH KOHTPO.Rnep "MI!IKAM-2" ~ MOAY.FI~ 
naM~T~. ABTOHOMH~H KOHTponnep KpeHTa "MI!IKAM-2 11 B~nonHeH Ha 
6a3e M~Kponpo1..1eccopa I!IHTEn-8080, a MOAYn~x naM~T~ ~cnonb-
3YIOTC~ cTaT~CT~4eCK~e ~ A~HaM~4eCK~e 3anoM~HaiOIJI~e 3.neMeHT~. 

Pa3pa6oTaHHbiH KOMnneKT MOAy.ReH npeAHa3Ha4eH A.FI~ C03AaH~~ 

pacnpeAeneHHI>IX c~cTeM ynpaeneH~~. e~nonHeHH~x c ~cno.nb3oea
H~eM cTaHAapTa KAMAK. 

Pa6oTa B~nonHeHa B 0TAe.Re HOBI>IX MeTOAOB YCKOpeH~~ 
01!1~1!1. 

npenpHKT 06'b8llHHeKKOrO HHCTHTYT8 SUiepHbiX HCCnellOBSHHA • ./ly6Ha 1979 

Gleibman E.M., Tarasov V.V. 10 - 12461 

Complete Set of Electronic Modules Based on 
Large-Scale Integration Circuits for Use in 
Distributed Systems of Physical Hardware Control 

A complete set of electronic modules including stand
alone microprocessor controller "MIKAM-2" and memory modulec; 
is described. The "MIKAM-2" controller is designed on the 
basis of an lntel-8080 microprocessor. Static and dynamic 
storage elements are used in memory modules. The set of 
modules has been developed for distributed control CAMAC 
systems. 

The investigation has been performed at the Department 
of New Methods of Acceleration, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubno 1979 
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O,IlBBM B3 pacnpocTpaHeHHbiX CTaH,IJ;apTOB aa 3neKTPOHHYJO 

annapaTypy B cPB3H'IeCKBX na6opaTOpBJIX MBpa JIBnJieTCJI MO,Aym,HaJI 

cacTewa 3neKTPOHHbiX 6noKOB KAMAK 111 , KOTopa• B aacTORIQee 

apeMJI nony'IBna WBpOKOe pacnpOCTpaHeHBe B DpOMl.IwneHHOCTB, 

:we,IJ;BUBHe a ,IJ;pyrax o6nacTJIX ,IJ;eJITenbHOCTB. HoweHKnaTypa Bbl

nycKae:wblx MO,AyneB HaC'IBTbiBaeT CeB'IaC 6onee 1000 Ha3BaHBH. 

B CBJI3B c ycnexa:wa Texaonoraa BHTerpanbHbiX cxe:w, B03-

HBKHOBeHBeM MBKpOCXeM DaMJITB B MBKpODPOUeCCOpOB, DOJIBBnaCb 

B03MO)KHOCTb BKnJO'IeHBJI a cocTaB :wo,IJ;yneu KAMAK waKponpouec
copaoro KOHTponnepa, o6na,IJ;aJO~ero 3Ha'laTenbHOB Bbi'IBCnBTenL

HOB MOIQHOCTbiOI 2-4I . 3TO, B CBOIO O'lepe,IJ;b, C03,IJ;aeT npe,ll;DOCbln

KH ,IJ;nR co3,IJ;aHBJI pacnpe,IJ;eneHHbiX cacTeM ynpaaneHaJI16 1
. 

B pa6oTe ODBCbiBaeTCJI KOMnneKT 3neKTpOHHbiX MO,IJ;yneii:, BKnJO

'IaJOIQHH aBTOHOMHbiB MBKponpoueccopHbiB KOHTponnep "MIIKAM- 2", 
RBnJIJO~aB:c• ,IJ;anbaeuwa:w pa3BBTBeM KOHTponnepa MHKAM- 1 

1 51 

B MO,Ayna naMJITB. 

AeiiiOHOMHbiU KOHIIIPOAAep Kpei1111a MHKAM-2 /puc. 1, 2/BbiDon

HeH B BB,IJ;e :wo,IJ;yn• KAMAK TpoB:aoB: wapBHbl B ycTaaaanaaaeTcJI 

B KpeBTe Ha MeCTO KOHTpOnbHOH B ,IJ;BYX CTaH,IJ;apTBbiX CTaBUBH. 

MHKAM- 2 o6ecne'IHBaeT: 

- ,IJ;BYCTOpOHBBH 06MeH ,IJ;aBHbiMB Me)K,IJ;y KOHTponnepOM B nJ0-

6biM :wo,~~;yne:w KAMAK; 

- -o6pa6oTKY a ynpaaneaae npepbiBaHBJIMH; 

- Bbi'IBCneHBJI DPB c6ope ,IJ;aHHbiX; 

- ,IJ;ByCTOpOHHIOIO CBJI3b C TeneTaHDOM B ,IJ;BCDnee:w; 

- CBJI3b C QeHTpanbHOB 3BM HnB C ,IJ;pyrBM KOHTponnepoM 

"MHKAM-2". 
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Puc.l. Ae•oHOMHI>IU KOHBPOIIIIep Kpeu•a MHKAM- 2 . 

0CHOBY KOHTpOJIJiepa COCTaBJIJieT MHKpo-3BM, BblflOJIHeHHal'l 

Ha o~HOH neqaTHOH nnaTe, B ee cocTaB xpoMe MHKponponeccopa 

HHTEll- 8080 BXO~HT nonynpoBo~HHKOBal'l naMl'ITL npoH3BOJILHoro 

~OCTyna eMKOCTLIO 1 K6aum, nepenporpaMMHpyeMal'l TIOCTOl'IHHal'l 

naMJITL eMKOCTLIO 4 K6aum, CXeMbl ynpaBJieHHJi npepbiBaHHl'IMH, 
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CXeMbl npHeMa 'IHCDOBOH HH4JOpMaUHH C nepe,IJ;HeH naHenH KOHTpon

nepa, qacw peam.Horo BpeMeHH, nocne,IJ;oBaTenbHbiH HHTep4Jeiic 

BHeWHHX YCTpOHCTB C KOMMyTaTOJ?OM. 

,LI;nx CBR3H MHxpo-3BM c MarHcTpanbiO KAMAK B KOHTpon

nepe HMeeTcx HHTep4Jeiic, o6ecne'IHBaiOIUHH conpx:lKeHHe 8- pa3pR,IJ;

HOB WHHbl MHKponpoueccopa C 24-pa3pR,D;HbiMH WHHaMH R H W 

MarHCTpanH KpeHTa. B 4JyHKUHH 3TOrO HHTep4Jeiica BXO,IJ;HT TaK:lKe 

nepe.n;a'la KOMaH,IJ; KAMAK, peaxuHx Ha LAM - 3anpocw,KoHTponb 

CHrHanoB Q H X . 

,LJ;nx pa6oTbl c TepMHHanoM Ha nepe,D;Heii naHenH KOHTponnepa 

HMeeTCR ,li;Ba pa3"beMa, n03BODRIOIUHe nO,IJ;KniO'IeHHe TeneTaiina 

H ,IJ;Hcnnex. Bw6op TepMHHana MO:lKeT ocYIUeCTBDRTbCR nH6o onepa

TopoM /npH Ha:lKaTHH cneuHanbHOH KHonKH Ha nepe.n;ueii naHenH/, 

nH6o nporpaMMHbiM nyTeM. B nro6oii H3 3THX pa3"beMoB MO:lKeT 

6b1Tb nO,IJ;KDIO'IeH nocne,IJ;OBaTenbHbiH BBO.D; 3BM HDH. Ka6enb OT ,D;py

roro KOHTponnepa. 

B MHKAM-2 3a,IJ;eiicTBoBaHo ceMb nHHHH npepwBaHHx, 3Ha'le

HHR KOTOpbiX, Ha'IHHaR C BbiCWero DpHOpHTeTa, cne,IJ;yiOIUHe: 

- KHonxa "Py'IHoe npepwBaHHe" Ha nepe,IJ;Heii naHenH KOHTpon-

nepa, 

- OTCYTCTBHe OTBeTa: 

a/ HeT X - OTBeTa oT MO,IJ;ynx KAMAK 

6/ HeT OTBeTa H3 naMRTH HDH BHeWHero YCTpOHCTBa, 

- nporpaMMHoe npepbiBaHHe, 

- 3anpoc TepMHHana, 

• npepbiBaHHe OT 'laCOB peanbHOrO BpeMeHH, 

- BwcoxonpHopHTeTHax rpynna KAMAK LAM- 3anpocoB, 

- ocTaBwaxcx rpynna KAMAK LAM- 3anpocoB. 

OnepauHx c Mo.n;ynRMH KAMAK nporpaMMHpyeTcx KOMaH,IJ;aMH 

o6pameHHR K naMRTH. B a,D;peCHOH 'laCTH TaKOH KOMaH,IJ;bl nepe,IJ;aeT

C.R KO.A cy6a,D;peca I A/ - pa3pR,IJ;bl 0.;. 3 H KO,IJ; HOM epa cTaHUHH 

(N) - pa3pR,IJ;bl 47 8, a ocTaBwHecx ceMb cTapwHx pa3px.n;oB o6x3a

TenbHO ,li;On:lKHbl CO,D;ep:lKaTb e.n;HHHUbi, yKa3biBaiOIUHe Ha TO, 'ITO 

o6pameHHe npoHcxo,IJ;HT He K R'leiixe naMRTH, a x MO,IJ;ynro KAMAK. 

ConyTcTBYIOIUHH KO,IJ; lilYHKUHH KAMAK (F) no,IJ;aeTcx Ha MarHcTpanb 

KpeHTa B 3aBHCHMOCTH OT HCnODb3yeMOH KOMaH,IJ;bl o6pameHHR 

K naMRTH H3 aKKYMYDRTOpa, H3 perHCTpOB MHKponpoueccopa 
HnH :lKe H3 cne.Ayromero 6aiiTa. 

Pe3ynbTHPYIOIUee BpeMx BwnonueHHR onepauHH KAMAK 3aBH
CHT OT ee THna H COCTaBnReT OT 6 ,li;O 50 MKC. 
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flporpaMMHOe o6ecne'leHHe KOHTponnepa BKniO'IaeT MOHHTOpHyro 

CHCTeMy, nporpaMMbl o6cny:lKHBaHHR npepbiBaHHR, naKeT cepBHCHbiX 

nporpaMM. 

flaMRTb KOHTponnepa MO:lKeT paCWHpRTbCR 3a C'leT nO,IJ;KniO'IeHHR 

,IJ;ononHHTenbHbiX 6noxoB, BwnomieHuwx B BH,IJ;e Mo,IJ;yneii KAMAK. 

flpH o6paiUeHHH K ,IJ;OnODHHTeDbHbiM 6nOKaM naMRTH KOHTponnep 

HCnODb3yeT CTaH,n;apTHble WHHbl MarHCTpanH KpeiiTa. Ha3Ha'leHHe 

WHH cne,IJ;yromee: 

W 1 -?- W 16 - a,n;pec R'leHKH naMRTH, 

W 17 7 W 24 - WHHbl ,IJ;aHHbiX B naMRTb, 

R 17.;. R 24 - WHHbl .n;aHHbiX H3 naMRTH, 

F2 - KOMaH.n;a "lJTeHHe", 

F16 - KOMaH,IJ;a "3anHCb". 

B - pa3peweHHe o6pameHHR K naMRTH. 

floCKODbKY KOHTponnep HMeeT B03MO:lKHOCTb a,D;pecaUHH K 

64 K6ai1111aM, a 06"beM ,IJ;OnOnHHTeDbHbiX 6nOKOB naMRTH COCTaBnReT 

OT 4 .11;0 10 K6ai1111, B Ka:lK,IJ;OM 6noKe naMRTH HMeeTCR CneuHanbHOe 

KOMMyTaUHOHHOe none, n03BODRIOIUee npOH3BO,li;HTb ycTaHOBKY 

HOMepa 6noxa. flpH COBna,IJ;eHHH CTapWHX pa3pR,D;OB a,IJ;pecyeMOH 

R'leHKe DaMRTH C YCTaHOBDeHHbiM HOMepOM Bb16HpaeTCR 3a,IJ;aHHbiH 

6noK naMRTH. ,LJ;nx CHHXpOHH3aUHH pa60Tbl aBTOHOMHOrO KOHTpon · 

nepa C naMRTbiO DOCDe BblnOnHeHHR o6paiUeHHR 6nOKOM BbiCTaBnHeT · 

CR CHrHan "roTOB" no WHHe Q MarHCTpanH KpeHTa . 

Pa6oTa c .n;ononHHTenbHbiMH 6noxaMH naMRTH B03MO:lKHa TOnbKO 

npH oTCYTCTBHH KAMAK-uHxna /T.e. B =0/. 

Onepa•ueHoe 3anoMuHaKJfllee ycmpoi1c111eo npou3eOAbHOZO oocllly

na. RAM- 4 I puc. 3, 4/ npe,D;Ha3Ha'leHo .n;ns pa6oTbl B xa'leCTBe 

,IJ;OnODHHTenbHOrO 6noxa naMRTH K aBTOHOMHOMY KOHTponnepy Kpeii

Ta MHKAM- 2. EMKOCTb ycTpoiicTBa - 4 K6ai1111, BpeMx UHKna 

3anHCb/'ITeHHe - 0,6 MKC. 

HaxonHTenb nOCTpOeH Ha CTaTH'IeCKHX 3DeMeHTaX naMHTH 

THDa HHTEn-8101 HH4JopMaUHOHHOH eMKOCTbiO 1 K6u•/Kpuc•aAA 

c opraHH3aUHeii 256x4 pa3px.n;a, H npe,D;cTaBnxeT co6oii MaTpHUY, 

COCTORIUYIO H3 4 CTpOK no 8 3DeMeHTOB. 3neMeHTbl Ka~OH 

CTpOKH nonapHO 06"be,IJ;HHeHbl H Bbi6HpaiOTCR O,li;HHM CHrHanoM "CE", 

o6pa30BWBaR 3anOMHHaiOIUHH 3DeMeHT 256x8. HaDH'IHe Ha BWXO,IJ;e 

MHKpOCXeM naMRTH 6y4Jepa Tpex COCTORHHH n03BODHDO opraHH30" 

BaTh BHYTPH 6noxa ,IJ;ByHanpaBneHHYIO WHHY .n;aHHWx. 
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Puc.3. ModyAr. naM.UU RAM·4K. 
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Puc.4. RAoK· cxeMa ModyAJJ RAM·4K. 

KoHCTPYKTHBHO 6nox RAM-4K Bhlnonaea B BB.ne Mo.nynll KAMAK 

O)lBHapHOB WBpBHbl. Hanp.IVKeHBe DBTaHB.R +5 B, DOTpe6n.aeMbiB 

TOK • 1,2 A. 

Onepa11ueHoe 3anoMUHUIOUiee ycmpoiicmeo npou3eoAr.Hozo docmy· 

na 03Y·4K I puc. 5, 6/ npe.naa3Ha'leHo .nnll pa6oThl B xaqecTBe 

)lODOJIHBTenhHOrO 6noxa DaMJITB K aBTOHOMHOMY KOHTponnepy KpeifTa 

"MHKAM • 2". EMKOCTh HaKODBTenJI 4 K6aiimj BpeMJI .UBKna 3aDBCh/ 

'ITeHBe • 0,6 MKC. 

HaKODBTenb DOCTpOeH Ha CTaTB'IeCKBX 3neMeHTaX naMJITB 

cepuu K565 PY2 uacllopManuoaaoii eMKOCTJ.IO 1 K6uii/KpucmaAA 
c opraauJanueii 1024x1 pa3pll.n u npe.ncTaBnJieT co6oii MaTpany, 

COCTO.RuzyiO B3 4 CTon6.UOB DO 8 3neMeHTOB B KaJK)lOM. CurHanoM 

CS Bbl6upaeTc.a 8 JneMeHTOB o.naoro cTon6na • 1 K6aiim. 
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Puc.S. MooyAb naM.RIIIU 03Y-4K. 
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Puc.6. EAoK- cxeMa MOOYA.R 03Y-4K. 

Mo.QyJib 03Y -4K MOJKeT 6b1Tb HCIIOJib30BaH KaK .QOIIOJIHHTeJibHbiH 

6JIOK IIaMRTH aHaJIH3a TOpa, .QJIR qero B CXeMe yrrpaBJieHHR MO.QYJIR 

rrpe.QyCMOTpeHa B03MOJKHOCTb HHKpHMHHHpOBaHHR R'leHKH IIaMRTH 

110 a.Qpecy, IIOCTyiiaJO~eMy 'lepe3 .QOIIOJIHHTeJibHbiH pa3'beM Ha 

3a.QHeii: rraHeJIH. B 3TOM peJKHMe MO.QYJib 03Y -4K rrpe.QCTaBJIReT 

H3 ce6.11 6JIOK rraM.IITH 06'beMOM 2Kxl6 pa3p.ll.QHblX CJIOB . 

Co.QepJKHMOe R'leHKH IIaMRTH, CIIeUHcPHUHPOBaHHOe KO.QOM, IIOCTy

naJO~HM C pa3'beMa Ha 3a.QHeii: IIaHeJIH MO.QYJIR, C'fHTbiBaeTC.Il Ha 
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Puc.B. liAoK· cxeMa Mo<}yAJI 03Y-10K. 
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perHCTp·cqeTqHK ~aHH~X. HHKpHMHHHpyeTCX H 3aC~naeTCX B na· 

MXTb no TOMY )l(e a~pecy . Mo~ynb 03Y·4K MO)I(eT pa6oTaTb c 

BHeWHHM HCTOqHHKOM KaK aBTOHOMHO. TaK H COBMeCTHO C KOHT· 

ponnepoM MHKAM- 2. 

CHHXpOHH3aQHX ~OCTyna K HaKOllHTemo B 3TOM cnyqae ocymecT· 

BnXeTCX BHyTpeHHHMH CXeMaMH ynpaBneHHX. llpe~yCMOTpeHa BOJ· 

MO)I(HOCTb 06'be~HHeHHX ~0 4 MO~yneii. pa6oTa10lllHX C O~HHM 

BHeWHHM HCTOqHHKOM• ~ng qero HMeeTCX CneQHanbH~H nepeKnJOqa· 

Tenb HOMepa 6.TIOKa. KoHCTPYKTHBHO 6nOK 03Y • 4K B~nonHeH B BH~e 

MO~ynx KAMAK o~HHapHoii wapHH~ . Hanpx)l(eHHe nHTaHHX +5 B. 

noTpe6nxeM~ii TOK - 1, 7 A. 
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Puc.7. MobyAr. naMJI•u 03Y·JOK. 
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Onepa•ueHoe 3anoMUHaKJUiee yc•poiic•eo npou3BO.IIt.Hozo l>oc•y

na 0 3Y-l OK /puc. 7, 8/ npe.IJ;Ha3Ha'leHo .IVIJI pa6oThl B JCaqecTBe 

.IJ;ODOJJHBTeJJJ.HOrO 6JJ01Ca naMJITB lC aBTOHOMHOMY lCOHTpOJJJJepy ICpeii:

Ta "MHKAM- 2". EMJCOCTJ. ycTpoAcTBa - 10 K6aii•. 

HaxonBTeJJJ. nocTpoeH Ha .IJ;BHaMB'IeCJCHX 3JJeMeHTax naMJITB 

cepBB K507 PY1 BH4>opMallBOHHoii: eMJCOCTJ.JO 1 K6u•/Kpuc•a.IIA 

c opraHH3allBeii: 1024x1 pa3pJI.D; B B BB.IJ;e MaTPBilLl 10x8. 

Bhl6op Jl'leii:JCB naMJITB B HaxonBTeJJJ. OCYllleCTBJJJieTCJI no.IJ;a'leii 

10-pa3pJI.D;HOrO ICO.IJ;a a.D;peca /AO -':-A9/, CBrHaJJa CS BBMDYJJJ.CHO" 

ro DBTaHBJI - 12 B Ha O.IJ;BH B3 CTOJJ6IlOB MaTpB!lhl. 

Oco6eHHOCTJ.JO BCDOJJJ.30BaHBJI .IJ;BHaMB'IeCJCBX 3JJeMeHTOB naMJITB 

JIBJJJieTCJI He06XO.IJ;BMOCTJ. OpraHB3allBB BOCCTaHOBJJeHBJI BH4>opMa

IlBB B naMJITB npB JVIBTeJJJ.HOM xpaHeHBB - pereHepallBJI. PereHepa

IlBJI HalCODBTeJJJI OCYllleCTBJJJieTCJI 3a 32 IlBICJJa, lCOTOphle BHBilBBPYJOT

CJI cxeMaMB ynpaaneHBJI pereHepauBeii:. QBJCJJhl pereHepallBB paBHo

MepHo pacnpe.IJ;eJJeHhl B Te'leHBe 2 MC. 3a O.IJ;BH IlBICJJ OCYllleCTBJJJieT· 

CJI pereHepa!lBJI O.IJ;HOH B3 32 CTpOIC JCaJK.IJ;OrO 3JJeMeHTa naMJITB 

HaJCCmBTeJJJI. HanpJIJKeHBe DBTaHBJI - 12 B DO.IJ;aeTCJI B HaJCODBTeJJJ. 

TOJJJ.ICO npB o6pameHBB BJJB npB pereHepa!lBB. 

ECJJB pereHepallBJI COBDa.IJ;aeT C MOMeHTOM o6pameHBJIIC DaMJITB, 

TO IlBJCJJ pereHepauBB Ha'IBHaeTCJI nocne OJCOH'IaHBJI o6pameHBJI. 

EcJJB JKe o6pameHBe JC naMJITB npoB3BO.IJ;BTCJI BO BpeMJI BhiDOJJHeHBJI 

pereHepallBB, TO onepallBJI 3a.IJ;epJKBTCJI Ha BpeMJI OJCOH'IaHBJI pereHe

pallBB, T .e. IlBJCJJ o6pameHBJI 6y.IJ;eT Y.IVIBHeH Ha 3TO BpeMJI. CBHxpo

HB3allBJI C lCOHTpOJJJJepOM OCYllleCTBJJJieTCJI CBrHaJJOM "roTOB" DO 

WBHe "Q" MarBCTpaJJB JCpeii:Ta. 

KoHcTpyiCTBBHO 6nox 03Y 10 KBhiDOJJHeH B BB.IJ;e MO.IJ;YJJJI KAMAK 

.IJ;BOHHOH WBPBHhl. 

BpeMJI IlBICJJa 3aDBCB - 1,2 MKC, 

BpeMJI IlBJCJJa C'IBThiBaHBJI - 0,9 MKC. 

BpeMJI pereHepallBB O.IJ;HOB CTpOICB - 1 ,6 M KC. 

llepBO.IJ; pereHepai{BB - 2 MC. 

HanpJIJKeHBe DBTaHBJI +5 B, - 6 B, -12 B, noTpe6JJJieMhlii: TOJC 

cooTBeTCTBeHHo - 700 MA, 60 MA, 70 MA. 

lloc•oJIHHoe nepenpozpaMMupyeMoe 3anoMuHaKJUiee yc•poiic•eo 

PROM - BK /puc. 9, 10/ npe.IJ;Ha3Ha'leHo .IJ;JJJI pa6oThl B JCa'leCTBe 

.IJ;ODOJJHBTeJJJ.HOrO 6JJ01Ca DOCTOJIHHOH naMJITB lC aBTOHOMHOMY ICOH" 

TpoJJJJepy "MHKAM-2". 

14 

Puc.9. MooyAt. naMJI•u PROM -BK. 

15 
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Puc.10. EAoK·cxeMa Moi)yAJI PROM-BK. 
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I 

Y CTpO:iiCTBO OC~eCTBJJJleT xpaHeHHe DO,IJ.DpOrpaMM, JCOHCTaHT 

H nporpaMM DOJJh30BaTeJJJI. EMJCOCTh HaJCODHTeJJJI - 8 K6ail•, BpeMJI 

cqHTJ:olBaHHJI HHI)lopMaUHH - 1 MKC. 

HaxonHTeJJh nocTpoeu ua Illi3Y Tuna HHTEJI-8702 uul)lopMa

UHOHHoii eMJCOCThlO 256x8, H npe,D.CTaBJJJleT H3 ce6Jl 3aDOMHHa~JUYIO 

MaTpuuy c 32 3JJeMeHTaMH naMJITH. CuruanoM CS sw6upaeTCJI 

O.D.BH B3 32 3JJeMeHTOB . . Bee Illi3Y MaTpuuw ycTaHaBJJBBaiOTCJI 

Ha OaHeJJhJCH, qTO D03BOJJJleT DpB He06XO,IJ.BMOCTH JJerJCO 3aMeHBTh 

HCDOJJh3yeMWH 3JJeMeHT OaMJITH. 

KoucTpyxTHBHO 6nox PROM - 8K swnoJJHeH B BB,D.e MO.D.YJJJI 

KAMAK O,D.HHapuo:ii wupuuw. 

HanpJI)KeHHe nuTaHHJI +5 B, -24 B, noTpe6JJJleMwA TOJC cooTBeT

CTBeHHO 900 MA, 800 MA. 

t6 

HcnoJJh3osauue MO.D.YJJ~>Hoii cucTeMw KAMAK c MBJCponpouec

COpHWM JCOHTpOJJJJepOM B MO,IJ.YJJJIMH DaMJITB D03BOJJJleT CTPOHTh 

,D.eweswe H ru6xue pacnpe,D.eJJeuuwe CBCTeMw ynpasJJeHBJI. 
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