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HHB annapaTypbl a cTaH.IJ.apre KAMAK cocToHT a TOM, 'ITO 
npH 3TOM npo6neMa KOHCTpyHpOBaHHJI HHTep!lleiiCOB Me:>K.IJ.Y 
OT)].enhHLIMH finOKaMH H 3BM OTna)J,aeT, nOCKOnhKy HMeeTCJI 
YHH!liHUHpOBaHHaJI CBJI3h 'lepe3 MarHCTpanh H KOHTponnep 
KAMAK. 

2. HA3HA I.JEHHE H OCHOBHhlE XAPAKTEPHCTHKH 
EJIOKOB KAMAK 

Ha pucyHKe npHBeJJ.eHa 6noK-cxeMa annapaTypbl, HcnonL
JyeMoii )J,nB Me3opeHTreHOBCKHX HCCne)J,OBaHHH Ha CHHXpo
UHKnOTpOHe Jla6opaTopHH B.IJ.epHbiX npo6neM OHJIH. IIyHKTH
poM Bbi.IJ.eneHa qacTh, BblnonHeHHaB a CTaH.IJ.apre KAMAK, 
B KOTOPYIO BXO)],JIT :aMnnHTYJJ.HO- UH!llpoBOH npeo6pa30Ba Tenh 
/ Al.(II/ 11.; aoccTaHOBHTenh Hyneaoii nHHHH /BHJI/ 121, apeMB
UH!llpoaoii npeo6paJoaarenh /Bl.(II/ 13/.IJ.ae 6y!llepHble naMBTH 
/lill/, cxeMa Me.IJ.neHHblx coana)J,eHHH /CMC/ 141, MaTpHua 151, 

ceneKTOp BpeMeHHbiX HHTepaanoB /CBH/ A> I, UHtlJpoaHanorOBbiH 
npeo6pa30BaTenh /l.(AII/, a TaK:>Ke C'JeT'JHKH n I H KOHTpon
nep iS!. 

Pe>KHM pa6oThi 6noKoB ycTaHaBnHaaeTcB KoMaH.IJ.aMH 
KAMAK, nocblnaeMbiMH H3 3BM. )J.aHHhie BBO.IJ.BTCB a 3BM 
c 6noKoB Jill, no.IJ.KniO'feHHbiX K Al.(II H Bl.(II, cooTBeTcTaeH
Ho. 

EyrjepHaJI naMJillrb, BhlnonHeHHaB Ha 3neMeHTax TT Jl, 
pacc'fHTaHa Ha npHeM 64 16-paJpB.IJ.HhlX enos. Ka:>K.IJ.Oe nocne
.IJ.YIOll.(ee cnoBO MO:>KeT fiLITh npHHJITO 'Jepe3 100 HC. llpHeM 
JaKaH'IHBaeTCJI Bbi.IJ.a'leii cHrHana LAM, nocne qero npoHcxo
.IJ.HT nepe)].a'la MaCCHBa )J,aHHbiX B 3BM jqepe3 KOHTponnep 
no KaHany npBMoro .IJ.OCTyna/. 

AMnAumyoHo·t~urJpoeou npeo6pa3oeameAb HMeeT 'IHcno 
KaHanoa, HJMeHBeMoe B npe.IJ.enax N =256 78192. B Al.(II, 
pa6oTaiOll.(eM no npHHUHny BHnKHHCOHa, HcnonLJoaaH reHepa
Top C 'laCTOTOH 100 MFll, BpeMJI npeo6pa30BaHHJI COCTaBnJI
eT npHMepHO 0,01·N MKC. )J.HanaJOH aMnnHTY.IJ. BXO)].HbiX HM
nynhCOB - 0,0175 B, HenHHeiiHOCTh HHTerpanLHaB - 0,1~, 
a .IJ.H~epeHuHanhHaB - He xy>Ke O.IJ.Horo npoueHTa, TeMnepa
TypHa.s HeCTa6HnhHOCTh - 0,3 KaHanaj"C Ha YPOBHe 4096 
KaHanoa. 
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Bpe~u-14u¢poeou npeo6pa3oeameAb HMeeT H3MeHJieMoe 
'IHCnO KaHanoa: 128, 256, 512, 1024. ,l],Hana30H KO)J.HpyeMblX 
BpeMeH COCTaBnJieT 0,025 710 MKC H pa36HT Ha 8 llO)J.
)J.HaOa30HOB. BpeMR npeo6pa3oaaHHJI H TO'IHOCTh H3MepeHHH 
aHanorH'IHbl COOTBeTCTBYJO~HM napaMeTpaM AlJ.fi. 

CxeMa MeoAeHHbiX coenaoeHuu npHHHMaeT c AU.ll H 
BU.ll cHrHanbl, Bbipa6aTblBaeMhie .u.ng opraHH3all.HH pe)KHMa 
COBOa)J,eHHH B MOMeHTbl BpeMeHH, COOTBeTCTBYJO~He Ha'lany 
npeo6pa3oaaHHH. B AU.ll 3TO npoucxo.U.HT, Kor.u.a aHanH3Hpye
MblH HMnynLc .u.ocTHraeT MaKCHMyMa, a a BU.ll - npu 
noganeHHH cHrHana "CTon". Pa3HHI.l.a ao apeMeHH noganeHHJI 
curHanoa c AU.ll H BU.ll ne)KHT o6LI'IHO a MHKpoceKyH.U.HOH 
06JiaCTH H MO)KeT MeHJITLCJI, HanpHMep, llpH H3MeHeHHH 
<lJopMHpyiO~HX ueneH B cneKTpOMeTpH'ieCKOM ycHnHTene. 3Ta 
pa3HHI.l.a y'iHTblBaeTcJI nyTeM nporpaMMHoro Bbl6opa Ja.u.ep
)KeK a oT.u.enLHblX KaHanax CMC H .u.nuTenLHOCTeH HMnynLcoa 
nepe.u. 3JieMeHTOM oT6opa coana.u.eHHH. BbiXO.U.HLie cHrHanbl 
c CMC BHOBL no.u.aJOTCJI Ha AU.ll H BU.ll, 'IT06LI pa3peUIHTL 
B HHX npO)J.OJI)KeHHe npeo6pa30BaHHJI. fipH OTCYTCTBHH COBna
)J,eHHH npeo6pa3oaaHHe a AU.ll H BU.ll npeKpa~aeTcJI, H .u.aH
Hble B lill He nocTynaJOT. B pe3yJILT_!lTe cxeMa Me.u.neHHLIX 
COBOa)J,eHHH 003BOJIJieT 3aMeTHO yMeHLUIHTb "MepTBOe" BpeMJI 
annapaTypbl H OpOH3BeCTH 6LICTpbiH H Ha)J,e)KHblH OT6op 
CTporo KoppenHpOBaHHOH ll.H<lJpoBOH HHiiJOpMall.HH C AlJ.ll H 
BU.ll. 

B )J,aHHOM OpHMeHeHHH HCOOJib3yeTCJI TOnLKO )J.Ba KaHana 
CMC, KOTOpble HMeJOT 6 KaHanoa coana.u.eHHH H O.U.HH aHTH
coana.u.eHHH C perynHpyeMblMH 3a)J.ep)KKaMH H )J.nHTenbHOCT JIMH 
HMnynLcoa nepe.u. JneMeHTOM oT6opa coana.u.eHHH. BenH'iHHa 
Ja.u.ep)KKH a Ka)K)J.OM KaHane H3MeHJieTCJI a npe.u.enax 0,125-
8 MKC, C UiarOM 0,125 MKC, H 3a)J,aeTCJI nyTeM BKJIJO'ieHHJI 
paJJIH'iHblX KOM6HHall.HH 'ieTblpex O.U.HOBH6paTopoa. TpH H3 
HHX Bblpa6a TblBaJOT HMDYJILCbl /H, COOTBeTCTBeHHO, 3a)J.ep)KKH/ 
)J.JIHTenLHOCTLJO 2 MKC, a 3a)J.ep)t(Ka 'leTaepToro MeHJleTCJI 
C UiaroM 0,125 MKC UieCTHa)J.ll.aTLJO CTyneHJIMH, 'ITO o6ecne
'iHBaeTCJI ynpaBJieHHeM COOTBeTCTBYJOillero llOTeHI.l.Hana B CXe
Me npH OOMOII.l.H 'ieTblpexpa3pJI)J.HOrO lJ.Afi -1. ,lJ,JIHTeJILHOCTb 
BblXO)J.HblX HMDYJILCOB HMeeT 8 rpa)J.all.HH: OT 0,25 )J.O 5 MKC, 
)J.JIJI qero HCOOnL3yeTCJI O)J.HOBH6paTOp, ynpaanJleMblH Tpex
pa3p.ll)J.HblM lJ.All-2. 

BoccmaHOBUI/t€Ab HYA€80U AUHUU, npe)J.OTBpa~aJOII.l.HH yxy.u.
llleHHe pa3peUieHHJI C OOBblllleHHeM 3arpy3KH, cny)KHT 6y4Jep-
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HblM 6noKoM Me)K.IJ.Y cneKTpoMeTpH'iecKHM ycHJIHTeJieM H AU.ll. 
B 3TOM 6noKe nocTpoeHbl TPH aapuaHTa BHJI: a/ - .U.HO.U.HblH, 
6/ - Ha onepall.HOHHOM YCHJIHTene, B/ - )J.HO)J.HblH C BBe)J.eHHeM 
onepauuoHHoro ycHnHTeng a uenL o6paTHOH CBJI3H. Pa6oTa 
BHJI 3aKJIIO'IaeTCJI a pa3p.11.u.e eMKOCTH C 1 3ap.ll)KaeMOH 
DpH npOXO)K.z:teHHH qepe3 Hee aHaJIH3HpyeMoro HMDYJIL-
ca. B 6noKe ucnonLJyeTCJI 'ieTblpe nepexo.U.HblX eMKOCTH C. 
Bb16op C H pe)KHMa pa6oTbl, a TOM 'IHcne H 6e3 BHJI, onpe
.u.enJieTCJI aenH'iHHOH 3arpy3KH H cneKTpOM <lJOHOBblX 
HMOynLCOB. llpaKTH'ieCKH Bbl6op npOH3BO)J.JIT , HCXO)J.Jl H3 
KOHKpeTHblX 3KCnepHMeHTanLHblX ycnOBHH Ha OCHOBe cpaBHe
HHJI COOTBeTCTBYJO~HX 3HepreTH'ieCKHX cneKTpOB. 

CeAeKmop epeMeHHbiX uHmepeaAoe noJBOJIJleT onpe.u.enHTL 
KOnH'ieCTBO HMnynbCOB B Ja)J,aHHOM HHTepaane BpeMeHH. 
B .u.aHHOM npuMeHeHHH cHrHan "CTapT", Bbl.U.aaaeMblH .u.eTeK
TopoM OCTaHOBOK MJOOHOB, HCCJie)J.yeTCJI B Te'ieHHe BpeMeHH 
T, paaHoro BLI6paHHOMY .u.uana3oHy H3MepeHHH BU.ll. Ecnu 
3a apeMJI ± T noJIBHJIOCb 6onee o.u.Horo cHrHana, TO CBH 
nocblnaeT "npH3HaK" a BU.ll, 'iTO y'iHTblBaeTcJI npH .u.anLHeH
UieH o6pa6oTKe HHclJopMall.HH a 3BM. CBH,cToR~HH a KaHane 
"CTOD", HCOOJIL3yeTCJI )J,nJI HCKJilO'ieHHJI C06blTHH, B KOTOpbiX 
llpOH30UinO HanolKeHHe HMnynLCOB B 3HepreTH'IeCKOM KaHane. 

Mampu14el1, ganRJO~eicR KOMMYTHPYIOII.l.HM 6noKoM, CHrHan 
MJO- ocTaHOBOK pa3BeTBJIJieTCJI K BU.ll H CBH. 3ToT 6noK 
HMeeT BOCeML BXO)J.OB H BOCeML BblXO)J.OB H 003BOJIJleT 
ocy~eCTBnJITb pa3nH'iHble KOM6HHall.HH pa3BeTBJieHHJI H CyM
MHpOBaHHJI CHrHanoB. B HaUieM cnyqae MaTpHI.l.a HCDOnL3yeT
CJI KaK ynpaBJIJieMblH pa3BeTBHTenb pR)J.a BXO)J.HbJX.CHrHaJIOB. 

l(u¢po-aHaAozoebiU npeo6pa3oeameAb MO)KeT 6b1Tb uc
nonLJOBaH )J.nJI CTa6HJIH3all.HH COeKTpOMeTpH'ieCKOrO TpaKTa. 

3. YllPABJIEHHE llAPAMETPAMH EJIOKOB 

YcTaHOBKa pe)KHMa pa6oTbl 6noKOB ocylll.eCTBnlleTcR npH 
TIOMO~H perHCTpOB napaMeTpOB, TeM HnH HHbiM pa3pJI)J.aM 
KOTOpbiX npHCBaHBaeTCJI 3Ha'ieHHe 0 HnH 1. Ka)K.z:tbiH pa3pJI)J. 
HMeeT onpe.u.eneHHoe HaJHa'leHHe a KOMaH.u.ax ynpaaneHHJI 
napaMeTpaMH. Hau6onLUiee KOnH'IeCTBO ynpaan.11eMLIX Jne
MeHTOB co.u.ep)KHTCJI a CMC, Ha npuMepe KOTopoi noRCHHM 
HCDOnb30BaHHe perHCTpOB napaMeTpOB. 
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BKJIIO'IeHHe Toro HJIH HHoro KaHana CMC H Bbl6op pe:>KHMa 
pa60Tbl ee OAHOBH6paTOPOB OCy~eCTBJIBIOTCB npH DOMO~H 
'leTblpex perHCTpOB, OTHeCeHHblX K DOAaApecaM A/0/, A/1/, 
A/2/, H A/3/, COOTBeTCTBeHHO. IlepBbiH perHCTp o6cJiy:>KHBa
eT nepBblH H BTOpOH KaHaJibl, BTOPOH - TpeTHH H 'leTBepTbiH 
KaHaJibl H T .D. liHCJIO pa3pB,l\OB B OT,l\eJILHOM perHCTpe 
paBHO 14, H3 HHX nepBaB DOJIOBHHa CBB3aHa C He'leTHblMH 
KaHanaMH, a BTopaB - c 'leTHblMH. CaMH KaHaJibl BKJIIO'IaiOTCB 
pa3pBAaMH W =7 unu W =14. HanpuMep, npu W7A/1/ 6yAeT 
BKJIIO'IeH TpeTHH KaHaJI, a DpH W 14A/ 1/ - qeTBepTbiB. 

KoM6HHaUHB 14A/3/ cny:>KHT AJIB o6~ero BKJIIO'IeHHB 6noKa, 
a W11A/3/ BKJIIO'IaeT 6JIOKHpOBKY Ha BXOAe npu6opa. 

Wl-7 W3 

W4-;- W5 

6 
7 
8 
9 

10 

11 
12 

Ta6AU14a 

Y cTaHOBKa napaMeTpoa AU.II 

8br6op 'HICJia KaHaJIOB 

YcraHOBKa nnarenbHocra carHana onHoBa6pa
ropa* coBnaneHHli 

Bopora 
CoBn./aHracosn. 

Cosn. 
PmKHM 
CqaTbJBaHae a 

c6poc no 

KOMaHne F2 

B bison naHHbrx 

Bxon 

0 

Bb!KJI. BKJI. 

COBTI. aHTHCOBTI. 

Bb!KJI. 
"ITaK" 

peracrpa 
Hanaqag 

BXOllHb!X 
CHrHaJIOB 
BHeWHHll *** 

Bb!KJI. 

BKJI. 
"Crpo6" * * 

peracrpa 
cqerqaKa 

KAMAK 
BKJI. 

* B ALI.II cllopMHpyeTcB curHa.n AJIHTeJILHQCTLIO oT 2 AO 
16 MKC, HCDOJib3yeMLIH npH opraHH3aUHH Me,l\JieHHLIX COBna
,1\eHHH. 

"* Pe:>KHM CTpo6 HCDOJib3yeTCB llpH H3MepeHHBX Me,l\JieHHO 
MeHBIO~eroCB HallpB:>KeHHB. 

*** BHemHHH BLIBOA ,1\aHHLIX qepe3 pa3'beM Ha nepeAHeii 
naHeJIH I /noAKJIIO'IaeTCB K 6ycllepHoii naMBTH/. 
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Pa3pBALI W=1-74 HJIH W =8 +11 cny:>KaT AJIB ynpaaneHHB 
LI.AII-1 npu BLI6ope 3aAep:>KKH, a W=5,6 HJIH W =12,13- ,IJ;JIB 
BKJIIO'ICHHB Tpex O,l\HOBH6paTOpOB 3a,l\ep:>KKH ,IJ;JIHTeJILHOCTbiO 
2 MKC Ka:>K,l\aB. Pa3pBALI W =8, 9 H 10 no,IJ;a,l\peca A/3/ 
o6cny:>KHBaiOT LJ.AII- 2. 

IlapaMeTpbl 3anucbiBaiOTCB qepe3 MarucTpanL KAMAK 
H B npot'paMMe Bblpa:>KaiOTCB B BHAe BOCLMepH'IHbiX 'IHCeJI. 
TaK, napaMeTp AJIB BKJIIO'IeHHB nepaoro KaHana BLirJIB,IJ;HT 
KaK ID =100 B H nochlnaeTcB no noAaApecy A/0/. BBe,l\eHue 
OAHOro mara 3aAep:>KKH a 3TOT KaHan o6ecnequaaeTcB 3a
DHCLIO ID =101 B, ,IJ;Byx maroa - ID =102 B H T.A. 

YnpaaneHue napaMeTpaMH ,IJ;pyrux 6noKoa ocy~ecTBJIBeT
CB DO.l\06HLIM :>Ke o6pa3oM. B ma6Auije noKa3aHo Ha3Ha'leHue 
pa3PBAOB perucTpa AU.II, BBJIBIOIUerocB Hau6onee yHHBep
caJILHLIM 6JIOKOM ,1\JIB cneKTpOMeTpH'IeCKHX H3MepeHHH. 113 
npHBe,l\eHHOH Ta6JIHULI BH,l\Hbl cllYHKUHOHaJibHble B03MO:>KHOCTH 
6JIOKa. 

B BU.II TaK:>Ke ucnoJIL3yeTcB ABeHa,l\UaTupa3pB,IJ;HLIH pe
rucTp. IlpH 3TOM TpH nepBLIX pa3pB,IJ;a OTBe,l\eHbl AJIB Bbi6opa 
AHaDa30Ha H3MepeHHH, ,IJ;BYMB CJie,l\yiOIUHMH 3a,l\aeTCB 'IHCJIO 
KaHaJioB; HMeiOTCB, KaK H B ALJ.Il, 'leTblpe pa3pB,l\a ));JIB 
YCTaHOBKH pe:>KHMa COBDaAeHHH HJIH aHTHCOBDa,l\eHHH, BbiBOAa 
,IJ;aHHblX H BKJIIO'IeHHB HJIH BblKJIIO'IeHHB BXO,l\a. 0cTaBWHeCB 
TpH pa3pB,IJ;a onpe,l\eJIJIIOT, KaK H B ALJ.Il, AJIHTeJILHOC'fb HM
nyJibCOB OAHOBH6paTopa, HCDOJIL3yeMbiX DpH opraHH3aUHH 
Me,l\JieHHLIX COBDa,l\eHHB. 

PerucTp napaMeTpoa BHJI HMeeT soceML pa3pB,IJ;OB, 
DOJIOBHHa KOTOpbiX o6CJIY:>KHBaeT Bbl60p pe:>KHMa, a BTOpaB 
DOJIOBHHa - Bbl60p nepeXOAHLIX eMKOCTeii. 

OcTaawuecB 6JIOKH /CB11 H MaTpuua/ HMeiOT 6onee 
qacTHoe npnMeHeHue, H ux ynpaBJIJIIOIUHe perncTpbl 3AecL 
He paccMaTpHBaiOTCJI. ITo Toii :>Ke npH'IHHe 3TH 6noKH He 
cllurypupyiOT H B CJie,l\yiO~eH 'laCTH HaCTO~eH pa60TLI, DOCBB
IUeHHOH nporpaMMHOMY o6ecne'leHHIO OllHCblBaeMOH ycTaHoB
KH. 
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