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1. KOPPEKUH~ 4ACTOTH~X XAPAKTEPHCTHK KA6Enn 

8 HaCTOR~e~ pa6oTe OnHC~BaeTCR KOHCTPYK~HR MOAyne~ AnR op
raHH3a~HH ~H~poeo~ nepeAa4H AaHH~x. HaH6onee ecTeCTBeHHO H 
npOCTO nOTOK ABOH4H~X CHrHanOB npeACTaBnReTCR npRMOyronbH~MH 
HMnynbCaMH /l~nocneAOBaTenbHOCTb HMnynbCOB C HX KPYT~MH ~poH
TaMH HMeeT WHPOKH~ 4aCTOTH~~ cneKTp. Ka6enb KaK cpeAa nepe
Aa4H He oGnaAaeT paBHOMepHO~ aMnnHTYAH0-4aCTOTHOH H nHHeHHOH 
~a3oeo-4acTOTHOH xapaKTepHCTHKaMH. nocne npoxo*AeHHR 4epe3 
Ka6enb HMnynbC~ HCKa*a~TCR, AOCTOBepHOCTb HX npHeMa yMeHbWa
eTCR. no3TOMY He06XOAHMO cornaCOB~BaTb xapaKTepHCTHKH CHrHa
nOB H nHHHH CBR3H. 

1. 1. MHHHManbHO- H HeMHHHManbHO-~a30B~e CHCTeM~ 

PaCCMaTpHBaeM~e CHCTeM~ /~enH, 3BeHbR,4-non~CHHKH/ MOryT 
6~Tb ABYX OCHOBH~X THnOB HnH HX KOM6HHa~HeH. HeM~HHManbHO-~a-
30BaR /li~/ CHCTeMa: HeT 3aBHCHMOCTH Me*AY aMhnHTYAHO- H ~a3o-
4aCTOTH~MH xapaKTepHCTHKaMH. C~Aa OTHOCRTCR ~a30KOppeKTHpy~
~He 3BeHbR. MHHHManbHO-~a30BaR /M~/ CHCTeMa: H3 ~a30BO~ xa
paKTepHCTHKH YAaneH~ see cnaraeM~e, He CBR3aHH~e C aMnnHTYA
HOH xapaKTepHCTHKOH. Cy~ecTeyeT OAH03Ha4HaR CBR3b Me*AY aM
nnHTYAHOH H ~a30BOH H Hao6opOT /c T04HOCTb~ AO nOCTORHHO~/ 
xapaKTepHCTHKaMH. M~-cHcTeMa HMeeT ~H3H4eCKH ocy~ecTBHMoe 
/ycTOH4HBoe/ o6pa~eHHe. Ocno*HeHHR MoryT B03HHKHYTb, ecnH 
nepBOHa4anbHaR ~YHK~HR HMeeT Hynb Ha 6eCKOHe4HOCTH. 06paTHaR 
~YHK~HR 6yAeT HMeTb TaM non~C. 0AHaKO B peanbH~X cny4aRX MO
*eT 6~Tb HaHAeHo noAXOAR~ee npH6nH*eHHe. B pe3ynbTaTe nocne
AOBaTenbHoro coeAHHeHHR M~-3BeHbeB nony4aeTcR M~-cHcTeMa /2- 41 . 

EcnH nponycTHTb cHrHan 4epe3 M~-cHCTeMy, TO MO*HO eoccTa
HOBHTb ero e nepeoHa4anbHOH ~opMe H 6e3 noTepH epeMeHH, npo
nycTHB 3aTeM 4epe3 o6paTHY~ CHCTeMy. 0AHaKO He Cy~eCTByeT ~H3H-
4eCKH ocy~ecTBHMO~ H$-cHcTeM~. HMe~~eecR 3Aecb AOnonHHTenbHoe 
~a30BOe 3ana3A~BaHHe MO>KeT 6~Tb CKOMneHCHPOBaHO, HO He ycTpa
HeH9 1~61 -B cny4ae nepeAa4H AaHH~x nocneAHee He HMeeT 3Ha4e
HHR 4~He3aBHCHMaR perynHpOBKa aMnnHTYAHO~ H ~a30SOH xapaKTe
PHCTHK B03MO*Ha C nOMO~b~ naCCHBH~X aTTeH~aTOPOB HnH 4aCTOTHO
He3aBHCHM~X yCHnHTene~ H ~a30KOppeKTHPY~~HX 3BeHbeB COOTBeTCT
BeHHO. Ha 3THX nono*eHHRX H OCHOBaH~ CnOC06~ KOppeK~HH 4aCTOT
H~X xapaKTepHCTHK pa3nH4H~X CJ.1CTeM /2/. 
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1.2. nepeAaT04HaR ~YHK~~R n~H~~ CBR3~ 

~nR cornacoBaHHOH n~H~~ CBR3~ An~HOH f nepeAaT04H~H K03~~~

~~eHT ~MeeT B~A 

W (p) = exp (-PTH. exp (-Ap 112 
)f , 

JIC ~ 
rAe T=(LC)"h~ A=K(L/C) .Ko3~~~~~eHT K onpeAenReTCR pa3MepaM~ 
npoBOAH~KoB ~ ~x ~~3~4eCK~M~ xapaKTep~cT~KaM~; L ~ C- nepe~4-
Hble napaMeTp~ n~H~~. nepBbiH 4neH W Jic(P) on~cbreaeT epeMeHHYIO 
3aAeP>KKY, BTopoA - ~cKa>KeH~e ~opM~ c~rHana17" 10!. lo1TaK, n~H~R 
MO>KeT 6~Tb npeACTaeneHa KaK nocneAOBaTenbHOe coeA~HeH~e n~
HeAHo-~a3oeoA CTPYKTypbr 6e3 noTepb ~ ~en~ c noTepRM~. Ecn~ 
He y4~TbreaTb n~HeHHo-~a3oeyro xapaKTep~cT~KY /oHa onpeAenReT 
TOnbKO een~4~HY rpynnoeoro epeMeH~ 3aAeP>KK~/, TO n~H~R MO>KeT 
6~Tb BKnl04eHa B 4~CnO M~H~ManbHO-~a30B~X C~CTeM 12,101. 

KoppeKT~poeaH~e xapaKTep~cT~K~ 3aTyxaH~R n~H~~ co3AaeT 
C~nbHYIO TeHAeH~~IO K aBTOMaT~4eCKOH KOMneHCa~~~ ~ ee ~a30B~X 
~CKa>KeH~H. np~ He06XOA~MOCT~ np0~3BOA~TCR ~X AOnOnH~TenbHaR 

KOppeK~~R C nOMO~biO ~a30KOppeKT~pyiO~~X 3BeHbeB. 
0AHaKo, ecn~ nonoca He 6ecKOHe4Ha, TO np~ ~AeanbHOH ~a3o

eoA xapaKTep~CT~Ke aMnn~TYAHaR MO>KeT ~MeTb 3Ha4~TenbH~e ~CKa
>KeH~R 12!. 

1.3. nepeAaT04HaR ~yHK~~R 4-noniOCH~KOB 

~nR 4-nonrocH~Koe ~3 A~CKpeTH~x 3neMeHTOB nepeAaT04HaR ~YHK
~~R npeACTaBnReT C060H OTHOWeH~e ABYX non~HOMOB: W(p) =M(p)/N(p) • 
TaKaR pa~~oHanbHaR /6e3 y4eTa nocTORHHoro MHO>K~TenR/ ~YHK~~R 
onpeAenReTcR ceo~M~ nonrocaM~ ~ HynRM~. M~-c~cTeMa He ~MeeT 
HyneA e npaeoA nonynnocKOCT~ KOMnneKCHOH nepeMeHHOH p. YcToA-
4~BaR c~cTeMa: 1/ He ~MeeT nonrocoe e npaeoA nonynnocKocT~ p; 
2/ cTeneHb 4~cn~TenR MeHbwe cTeneH~ 3HaMeHaTenR, m <n 141.~nR 
c~cTeMbl c pacnpeAeneHHbiM~ 11 nocTORHHbiM~ 11 I R ~ L y n~H~~ 3ae~
CRT OT 4aCTOTbl/ nepeAaT04Hafl ~YHK~~R 6yAeT TpaHC~eHAeHTHOH /2/, 
~nR npaKT~4eCK~X ~eneH ee annpOKC~M~PYIOT pa~~OHanbHOH ~YHK
~~eA111•12~a n~H~IO npeACTaBnRIOT KaK npeAen PRAa C~CTeM CO co
cpeAOT04eHHbiM~ nOCTORHHbiM~ 12,35/, 

1.4. Pean~3a~~R KoppeKT~pyro~eA c~cTeM~ 

CKoppeKT~poeaHHaR no A~HaM~4eCKOH xapaKTep~cT~Ke c~cTeMa 
AOn>KHa ~MeTb nocTORHHYIO nepeAaT04Hyro ~YHK~~ro: W(p)=WJIC(p)WK(p)==c. 
3To ycnoe~e 6yAeT e~nonHRTbCR, KOrAa y KoppeKT~pyro~eH /o6pa
~eHHoA/ c~cTeM~ w K (p) = c/W JIC (p). np~ ~Heepc~~ AnR M~-c~cTeM~ 
m 1-1 n MeHRIOTCR MecTaM~ ~ ycnoe~e ycTOH4~BOCT~ 2 TPYAHO Bbrnon-

2 

i 

H~MO, np~ YMHO>KeH~~ ~AeanbHOH ~HBepCHOH <)lyHK~~~ W K(p) Ha 
1/(1+pTk) n-m-1 nony4aeTCR ycTOH4~BaR c~cTeMa c W ~ (p). B npeAe
ne, KOrAa noCTORHHaR KOppeK~~~ T K-> 0 , W~ (p) nepeXOA~T CKOnb 
yrOAHO T04HO e WK (p)/4,61. B c~cTeMax c ~MnynbCHO-KOAOBOH MOAY
nR~~eA xapaKTep~CT~Ka 3aTyXaH~R y4aCTKa n~H~~ annpOKC~M~pyeT
CR pa~~oHanbHOH ~YHK~~eH C 2-3 4r.eHaM~1, a nOCTORHHbiH KOppeK
TOp COAeP>K~T 2-3 3BeHa ~ 6onee 112•13/, 

B HaweM cny4ae CBR3b OCy~eCTBnReTCR no nOCTORHHOMy TOKy. 
B o6nacT~ BbiCOK~x 4acToT n~H~R MO>KeT 6~Tb e npocTeAweM cny4ae 
3aMeHeHa 3BeHoM ~HTerp~pyro~ero T~na /6onee T04HO, ~Hep~~oH
HbrM/ 114,15/ Ha onpeAeneHH~X 4aCTOTax noA6~ paroT Ta K~e ~en04K~ RC, 
4To6br nocne ~x npoxo>KAeH~R ~opMa c~rHana 6brna TaKoH >Ke, KaK 
nocne npoxo>KAeH~R n~H~~, Harpy>KeHHOH Ha eonHoeoe conpoT~ene
H~e. 3aJ11~ onpeAenRIOT cpeAHee 3Ha4eH~e nocTORHHOH een~4~Hbr 
T a= RC .B Ka4ecTee KoppeKT~pyro~ero 6epeTcR 3BeHo c nponop
~~oHanbHO-A~~~epeH~~anbHOH xapaKTep~cT~KoA. Ero nocTORHHaR 
epeMeH~ TK= R IPK /npo~3BeAeH~e napannenbHO BKnro4eHHbiX R K ~ C K/ 
A9n>KHa 6b1Tb pasHa Ta, To ecTb TK=T3=RKCK .nepeAaT04HaR ~YHK
~~R CKoppeKT~poeaHHOH C~CTeMbl W(p) = k ( 1 +kTaP), rAe k<1 - K03~
~~~~eHT nepeAa4~ pe3~CT~BHoro Aen~TenR KoppeKT~pyro~ero 3BeHa. 
nocTORHHaR BpeMeH~, none3H~H C~rHan ~ nOCTORHHOe C~H~a3HOe Ha
npR>KeH~e yMeHbWaiOTCR np~ 3TOM B k pa3, 0AHaKO OCna6neH~e C~H
~a3HOrO HanpR>KeH~R C pOCTOM 4aCTOT~ naAaeT. fpaH~4HaR 4aCTOTa 
yeen~4~eaeTcR e 1/k pa3 no cpaBHeHI-110 c annpoKC~M~pyro~eA c~c
TeMoA14•15(. np~ npOXO>KAeH~~ 4epe3 KOppeKT~pyro~ee 3BeHO npRMO
yronbHOrO ~Mnynbca OH 6yAeT A~~~epeH~~poeaTbCR. 

KoppeKT~pyro~aR c~cTeMa nOA4epK~BaeT cneKTpanbH~e cocTaBnRro
~~e, Ha~6onee Cl-1nbHO ocna6nReM~e 1-'tCXOAHOH CI-1CTeMOH, ~ Hao6opoT. 
Xopowo c~opM~poeaHHbiH c~rHan o6ner4aeT onepa~~ro peweH~R, Ho 
pacw~peHI-'Ie nonocbr 4aCTOT np~-1 KoppeK~~~ BeAeT K yeen~4eH~ro ypoe
HR WyMa. Pa3yMH~H KOMnpOM~CC H Ka4eCTBO KOppeK~~~ OnpeAenRIOTCR 
OKOH4aTenbHO nyTeM ~3MepeH~R 4aCTOT~ OW~60K/4,~~ 

AnnpOKC~Ma~~R MO>KeT np0~3BOA~TbCR KaK BO BpeMeHHOH, TaK 
~ 8 4aCTOTHOH o6naCT~. 0AHaKO norpeWHOCT~ annpOKC~Ma~~~ np~ 
nepeXOAe ~3 4aCTOTHOH 80 BpeMeHHYIO o6naCTb cn~WKOM een~K~/37/. 

1 . 5. O~eHKa Ka4eCTBa KoppeK~~~-'~ !161 

Ha~6onee HaAe>KHbiH cnoco6 o~eHK~ peaynbTaToe KoppeK~~~ -
Ha6nroAeH~e Ha 3KpaHe oc~1-1nnorpa~a nepexOAHOH xapaKTep~cT~K~ 
Ha np~eMHOM KOH~e n~H~~, rAe npOBOA~TCR KoppeKTI-1POBaH~e no 
aMnn~TYAe ~ ~a3e c~rHana AO Tex nop, noKa He 6y~yT nony4eHbr 
np~eMneM~e AOnycK~: epeMR HapacTaHI-1R ~ nono>K~TenbH~H e~6poc, 

cneAYIO~~H 3a ~POHTOM c~rHana. np~4eM Mbl He ~HTepecyeMCR peanb
HbiM~ aMnn~TYAHbiM~ ~ ~a30B~M~ xapaKTep~CT~KaM~, KOTOp~e MOryT 
6~Tb ~ He~3BeCTHbl. 
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06~4HO KoppeK~~R npoBOAMTCR no rna3-A~arpaMMe 1 1 7~Ecn~ c~r
Hanbl nepeAaBaeMbiX AaHHbiX He AOn>KHbl pereHep~poBaTbCR, TO Ha~
ny4WeMy BblpaBH~BaH~~ 6yAeT COOTBeTCTBOBaTb Ha~6onee nnOTHOe 
pacnonomeH~e n~H~~ nepece4eH~R rop~aoHTanbHO~ oc~. 3To cooT
seTCTByeT M~H~ManbHO~ HeycTo~4~BOCT~ IAoomaH~~/ c~rHana.npRMo
yronbH~e ~Mnynbc~ nony4a~TCR np~ aMnnMTYAHOM orpaH~4eH~M cMr
Hana. 

Ecn~ c~rHan AOnmeH pereHep~posaTbCR nyTeM cToo6~posaH~R s 
cpeAH~X T04KaX MemAY nepeCe4eHMRM~ rOPM30HTanbHO~ OC~,TO Ha~
ny4We~ cneAyeT C4~TaTb TaKy~ KoppeK~~~. KOrAa o6paayeTcR xo
powo c<!>opM~posaHHbl~ rnaa c y4eToM ero pacKpbiBa no sepT~Kan~ 
~ rop~aoHTan~. 

~nR CTp06Mpy~~~X ~MnynbCOB nOAXOA~T nepB~~ cny4a~, a BTO
po~ - AnR MH$OpMa~~OHHbiX, KOrAa OH~ nepeAa~TCR no OTAenbH~M 
napaM. 

2. CXEM~ nEPE~AT4HKOB H nPHEMHHKOB 

B c~cTeMax nepeAa4~ AaHH~x Ae~cTBY~T rnasH~M o6paaoM c~H
<I>a3H~e noMeX~, C03AaBaeM~e KaK BHeWH~M~ 3neKTpOMarH~TH~M~ no
nRI•I~ paan~4HbiX ~CT04HMKOB, TaK ~ TOKaM~ B 06~e~ 3eMnRHO~ neT
ne /15,18,19/,. ~nR ocna6neH~R ~X B03Ae~CTB~R np~MeHR~T AM¢l$epeH
~~anbHY~ ~n~ 6anaHCHY~ 2-npoBOAHY~ c~cTeMy nepeAa4~. 3AeCb 
nOMeX~ nOAaBnR~TCR 3a C4eT CBO~CTB, np~cy~~X A~<l><!>epeH~~anbHO

MY np~eMHMKy. np~ 3TOM He06XOA~MO o6ecne4~Tb BbiCOKY~ CTeneHb 
C~MMeTp~~ 3neMeHTOB C~CTeM~. nepeXOAH~e HanpRme~~R ~ TOK~ B 
6anaHCHO~ CHCTeMe paBH~ ~ ~3MeHR~TCR B npOT~BononomH~X HanpaB
neH~RX. BcneACTB~e 3Toro napa npoBOAOB A~<l><l>epeH~~anbHO~ ~n~ 

6anaHCHO~ C~CTeM~ He C03AaeT WyMa. 6anaHCHaR C~CTeMa C03AaeT 
M~HMManbHble 3eMnRHble TOK~ /20·24/. 

np~MeHReM~e B OnMC~BaeM~X MOAYnRX M~KpOCXeM~ nepeAaT4~KOB 
~ np~eMHMKOB npeACTaBnR~T C060~ KOM6HHa~~~ ~~<I>POB~X ~ aHano
rOBbiX cxeM: SN75109/10 ~ SN 75107/812%nM ~x aHanorH: K 170An 1 
~ K 170Yn 1 126

•
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• 

neoeAaT4HK. MHKpocxeMbl SN75109/10 COAepmaT no ABa OA~Ha
KOBbiX <I>OPM~posaTenR TOKa Ha -6/-12 MA COOTBeTCTBeHHO. 8biXOAH0~ 
TOK nepeAaT4~Ka M~KpocxeM~ K170An1 cocTaBnReT -/6,5-15/ MA. 
<l>opM~pOBaTen~ TOKa /TOKOB~e Kn~4~/ ynpaBnR~TCR C nOMO~b~ BXOA
HO~ ~M<I>POBO~ cxeMbl rrn. HMe~TCR ~HA~BMAyanbHble ~ o6~~~ BXOAbl 
''3anpeT11 AnR OTKn~4eH~R BbiXOAHOrO TOKa. ~~ana30H AOnycT~MOrO 
C~H<I>a3Horo B~XOAHOro HanpRmeH~R oT -3 AO +10 B. 

n pMeMHH K. MHKpocxeM~ SN75107/8 COAepmaT no ABa OAHHaKo
B~X HeaaBHCHMbiX AH<I><I>epeH~~anbHbiX ycHn~TenR. M~H~ManbHoe rapaH
T~posaHHoe BXOAHOe HanpRmeHHe COCTaBnReT 25 MB. Ha BbiXOAe B 

4. 
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3aB~CHMOCTH OT 3HaKa AM<I><!>epeH~HanbHOro BXOAHOrO HanpRmeHHR 
<I>OPMHPY~TCR cHrHanbl c ypoBHRMI'I TTn. B~xoA~ np~eMHHKos SN75107-
aKTMBH~e, a SN75108 - c OTKPbiTbiM KonneKTopoM /aHanor a cepHH 
K170 HeH3BecTeH/. npHeMH~KH ~Me~T HHAHBHAYanbHble H o6~~H Bxo
A~ 11

CTpo611
• ~Hana30H AOnyCTHMOrO C~H<I>a3HOrO BXOAHOrO HanpR

meH~R .:t_3 B. npHeMHHK~ o6naAa~T BbiCOKOH CTeneHb~ nOAaBneH~R 
c~H<I>a3H~x noMex. 

npHHLtHn pa6oT~. nepeAaT4HK B COOTBeTCTB~H C norH4eCKHM~ 
YPOBHRM~ Ha HH<I>OpMaLt~OHHOM BXOAe npOH3BOA~T nepeKn~4eHHe B~
XOAHOrO TOKa, KOTOpOe BeAeT K pa36anaHCHPOBKe HanpRmeHHR B 
nHH~H CBR3H. np~eMH~K BOCnpHH~MaeT nOnRpHOCTb AH<I><I>epeH~Hanb
HOrO BXOAHoro CHrHana ~ npeo6paayeT ero B B~XOAH~e nor~4eCKHe 
YPOBHH TTn. 0nHC~BaeM~e MHKpocxeM~ o6ecne4HBa~T BbiCOK~e CKO
POCT~ nepeAa4H AaHHbiX. nepeKpeCTHble nOMeXH MHH~M~3~POBaH~ 
BCneACTBHe Man~X YPOBHeH CHrHanoB. Ha p~c.la npeACTaeneHa 
<I>YHKLt~OHanbHaR CXeMa OAHOrO KaHana CBR3H. 

3. B~XO~HME H BXO~H~E 3BEHbH nEPE~AT4HKOB H nPHEMHHKOB 

3TH aeeHbR COAepmaT 3neMeHTbl cornacoeaHHR, ycTaHoeneHHR 
pemHMa, KOppeK~HH H 3a~HT~. 

Harpy304Hoe 3BeHo nepeAaT4HKa. Ha p~c.1a ~ 16 npeA
cTaeneHo B BHAe 4-non~CHHKa ~ o603Ha4eHO 6yKBOH 11H11-.- 3ee-
HO COCTOHT /pHC. 16/ 1'13 C06CTBeHHO Harpy3KH ~ AHOAHOH 3a~~Tbl, 
e~nonHeHHOH no MOCToeol1 cxeMe. ConpoT~eneH~e Harpyao4HOH ~enH 
MemAY T04KaM~Hn paeHo AH<I><I>epeH~~anbHOMY eonHoBoMy conpoT~e
neHH~ nap~ Ka6enR MKC 7x4x1,2- 160 OM. ConpoT~eneH~R e~XOA
H~x T04eK Hn OTHOCHTenbHO 3eMn~ paBH~ o6~eMy BOnHOBOMy COnpo
T~BneH~~ napbl 3Toro Ka6enR: 95-100 OM. ~enHTen~ Rl, R3 ~ R2, 
R4, KPOMe TOro, CMe~a~T B~XOAH~e YPOBH~ HanpRmeH~R, AenaR HX 

npHMepHO CHMMeTp~4H~MH OTHOCHTenbHO HynR B MOMeHT nepeKn~4e
HHfl /cneAyeT Y4HT~BaTb paa6poc~ BbiXOAH~X TOKOB M~KPOCXeM nepe
AaT4~KOB/ ~ paeH~M~ no eenH4~He 11 npoT~eononomHbiMH no aHaKy 
B COCTOflH~H nOKOR. HanpRmeHHR H TOKH B npOBOAaX nap~ npH OT
CYTCTBHH aanpeTa Ha pa6oTy nepeAaT4HKa ecerAa HMe~T npoTHBono
nomH~e nonapHocT~ ~ HanpaeneHHR. BcneACTB~e 3Toro TaKaR napa 
C03AaeT He3Ha4~TenbHble nepeXOAH~e noMeXH H 3eMnRHOH TOK / 2 11. 

BxOAHOe aeeHo-<l>~nbTp np~eMHHKa. CKopocTb o6MeHa ~H
<I>OPMa~HeH onpeAenReTCR CKOPOCTb~ CaMoro 6~CTporo ceneKTOPHOro 
KaHana W1 EC-1040 H cocTaenReT 1,25 M6ai1T/c. ~nHTenbHOCTb 
CTp06Hpy~~HX /CTp./ Hn~ C~HXPOHMnynbCOB /CH/ COCTaBnReT 350-
400 HC npH K03$<I>~~HeHTe 3anonHeH~R ~0,5. noTOK 3THX HMnyJ1bCOB 
BO epeMeHH HOCHT CJ1y4aHH~H xapaKTep ~ 3aBHC~T OT nporpaMM o6-
MeHa. HH<!>OpMa~HR nepeAaeTCR CHrHanaM~ 6e3 B03BpaTa K Hyn~/liBH/, 
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PHc.l. Uerrb CBflsH: a/ ~YHK~HoHarrbHafl cxeMa; 6/ Harpy-
3QqHQe 3BeHO rrepe~aTqHKa; B/ BXO~HOe 3BeHO - ~HnbTp 
ITpHeMHHKa, 

M~H~ManbHaR An~TenbHOCTb COCTaBnReT 800 HC. TaK KaK ~H~OpMa~~R 
nepeAaeTcR napannenbH~M cnoco6oM, To cKopocTb nepeAa4~ oTHoc~
TenbHO HeBen~Ka. 3neKTP~4eCK~e xapaKTep~CT~K~ Ka6enR AOCTaT04-
HO xopow~e. no3TOMY AnR BOCCTaHOBneH~R ~OpMbl C~rHanOB np~Me

HReTCR npOCTOe YCTPOHCTBO KOppeK~~~ 4aCTOTHOH xapaKTep~CT~K~ 
Ka6enR - ~~nbTp nepeA BXOAOM np~eMH~Ka. Ha PHC. 1 a H 1 B OH npeA-
CTaeneH B B~Ae 4-noniOCHHKa 11~ 11 • -

~~nbTP ~MeeT C~MMeTpH4H~H B~A /pHC. 1e/. 3neMeHT~ Harpy3o4-
HOrO 3BeHa nepeAaT4HKa ~ ~HnbTpa nOA6HpanHCb C T04HOCTbiO AO 1%. 
noKa3aH nonH~H eapHaHT ~~nbTpa, npHMeHReMoro npH B~COK~X CKQ
POCTRX nepeAa4~. 8 3aBHCHMOCTH OT KOHKpeTH~X ycnOB~H H Tpe6o
BaHHH era KOH~Hrypa~~R MO>KeT MeHRTbCR/15/,TaK, KOHAeHCaTop C3 
/HecKonbKO AeCRTKOB H~/ npeAHa3Ha4eH AnR noAaeneHHR 6onbWHX 
B~COK04aCTOTH~X C~H~a3H~X HanpR>KeH~H. np~ era OTCYTCTBHH pe-
3~CTOP~ R 1 H R2(R1 + R2 = R 0 ) MoryT 6biT b aaMeHeH~ Ha OAHH. Co6-
CTBeHHO KOppeKT~pyiO~YIO ~en04KY COCTaBnRIOT 3neMeHT~ /OAHO nne-
40/ C1ll R3-(R5-R7).Ecn~ KoppeK~HH He Tpe6yeTCR /HopManbH~e cKo
pocT~ nepeAa4~/, TO CliJR3 HCKnl04aiOTCR ~ cornacyiO~HH pe3~CTOP 
R 0 /y HaC ~ 1 KOM/ nOAKnl04aeTCR HenocpeACTBeHHO K R5 ~ R6. npH 

6 

'i!lU,I 

i 
' ~J 

I ··','.jt 
1:1 

,, . 

r.~ : ,! 

~ 
~•.11· , • I 

~· 
~ ;'l, 

3TOM R5-R7 o6paayiOT AenHTenb, yeenH4HBaiO~~H e 2 paaa AHana-
30H CHH~aaHoro BXOAHoro HanpR>KeHHR AO +6 B. Pe3HCTOPbl R9 ~ RlO 
C03AaiOT He06XOAHMOe CMe~eHHe. HenocpeACTBeHHO Ha BXOAe np~eM
HHKa - AHOAH~H MOCT. ~nR yeenH4eHHR HaAe>KHOCTH ynpaenRIO~~X 
cHrHanoe 6onbWOH AnHTenbHOCT~ BbiBOA~ KOHAeHcaTopoe C1 H C2 co 
CTOPOHbl R1 H R2 MoryT 6b1Tb 3a3eMneH~. npH 3TOM crna>KHBaiOTCR 
paanH4H~e e~6poc~ HanpR>KeHHR. 

8 HaweM cny4ae npOH3BOAHnacb KOppeK~HR TOnbKO AnR CHHXpo
HMnynbCOB B MOAYnRX nPM-3 H nPM-P, pa6oTaiO~~X C Ka6eneM AnH
HOH 850 M. Pe3HCTOP~ R1 H R2 6~nH aaMeHeH~ OAHHM, 220 OM. 

W(p) = kl/[ 1 + (kl + k2)TaP], 

rAe kl =R7/(R3+R5+R7) ; k2 = R5/(R3+R5+R7), TaK KaK R5=-R7,To kl=k2=k. 
TorAa W(p) =k/(1+2kTap).4HcneHHOe 3Ha4eHHe k=47/(220+47+47) =0,15 M W(p) = 
= 0,15/(1+0,3TaP). BHAHO, 4TO nocTORHHaR epeMeHH CKoppeKT~poeaw 
HOH CHCTeMbl no cpaBHeHHIO C annpOKCHMHpy~eH yMeHbWaeTCR B 3 
paaa. nocTORHH~e H HH3K04aCTOTH~e COCTaBnRIO~He HanpR>KeHHH CHr
Hana H c~H~a3HbiX noMex yMeHbWaiOTCR e 6 paa. Ocna6neHHe nonea
Horo CHrHana KOMneHCHpyeM TeM, 4TO Ha nepeAaiO~eM KOH~e 3TOrO 
pa3PRAa BKnl04eH~ napannenbHO ABa nepeAaT4HKa. np~ 3TOM B~XOA
HOH CHrHan yeen~4HBaeTCR BABOe. 

ConpOTHBneHHe T04eK $~ HH~OpMa~HOHH~X pa3PRAOB OTHOCHTenbHO 
aeMnH paeHo 95 OM, TO ecTb o6~eMy eonHOBOMY conpoTHBneHHIO nap~. 

Ha pHc.2a,6 npHBOARTCR oc~HnnorpaMM~ AH~~epeH~HanbH~x Ha
npR>KeHHH ~H~OpMa~HOHHOro ~ CHHXpOHMnynbCOB. ~nR xapaKTepHCTHKH 
OTKnHKa nHHHH Ha CTyneHbKY HanpR>KeHHR 06~4HOe OnpeAeneHHe Bpe
MeHH HapacTaHHR aT 0,1 AO 0,9 HenpHeMneMo12~~ocne Ha4anbHoro 
KpyToro HapacTaHHR aMnnHTYAa BbiXOAHOrO CHrHana yeenH4HBaeT~R 
MeAneHHO. B Ka4eCTBe xapaKTepHoro epeMeHH Hcnonb3YIOT epeMR Ha
pacTaHHR BbiXOAHOrO CHrHana, AO 0, 5 aMnnHTYAbl BXOAHOrO - T0 • 

a 
100MB so HC I 

I 

~:ro=~OH v I SOC MB ldlHC 

I 
vl ~ 
A ..... II 

~ d fc'3 
""' 2. 

'1 

-

PHc.2. AH~epe~~HanhHOe HarrpH~eHHe HH~pMa~oHHoro 
CHrHana /a/ H CHHXpOCHrHana /6/: ) - Ha BXOAe; 2 -
B~XO~e nHHHH; 3 - rrocne KoppeK~HH. /HH~OpMa~OH~e 

CHrHarr~ HMeiDT pa3HYID AnHTenbHOCTb/. 
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/8,22/ BpeMR HapacTaHI1R oT 0, 1 AO 0, 9 6yAeT paeHo 28,8T 0 • Y Hac 

T 0.,80 He 11 28,8 T0 .,2,3 MKc. B peaynbTaTe KoppeK41111 aMni111TYAa 

CI1HXP011MnyJlbCa yMeHbWaeTCR 6onee 4eM BTpOe /nocne KOHAeHCaTO

POB Cl 11 C2 I. ,lli111TeilbHOCTb 113MeHReTCR He3Ha411TeilbHO, 11 oHa 

no4TI1 nonHocTb~ YKilaA~BaeTcR e ceoH epeMeHHOH 11HTepean, 4ero 

HeJlb3R CKa3aTb 0 CJly4ae 6e3 KOppeK41111. KoppeK411R TOilbKO CTp0-

611py~~I1X Cl1rHailOB npi1BOAI1T K TOMy, 4TO OHI1 HeCKOilbKO onepema
~T 11H<J>OpMa4110HHble 129~ TaK KaK paHbWe AOCTI1ra~T noporOBbiX 3Ha-
4eH11H. 

np11 nepeAa4e AaHHbrx Ha paccTORHI1e AO 1-1 , 2 KM no Ka6en~ Tnn 

30x2x0,5 Tpe6yeTCR 6011ee CI1IlbHaR 11 T~aTeJlbHaR KOppeK411R,B TOM 

411CJle 11 11H<J>OpMa4110HH~X Il11H11H, AilR COXpaHeHI1R TOH me CKOPOCTI1. 

np11 KOppeK41111 TOilbKO CTp0611py~~I1X Cl1rHaJlOB 6~11a AOCTI1rHyTa 

CKOpOCTb 0,5 M6aHT/C. H3MepeHI1R xapaKTepi1CTI1K Ka6enR, AOCTO

BepHOCTI1 nepeAa411 He npOI13BOA11Il11Cb 113-3a HeAOCTaTKa epeMeHI1 1 00~ 

YcTpOHCTea aa~I1Tbr131f ,llnR orpaH114eHI1R onacHbrx HanpRme

HI1H Ha BbiXOAe MI1KPOCXeM nepeAaT411Ka 11 BXOAe npl1eMHI1Ka npi1Me

HR~TCR MOCTOBble A110AHble CXeM~ 3a~I1T~ /pi1C. 16 11 1 B/. B H11X 11C

nOJlb3Y~TCR KpeMHI1eBbre A110Abl Tl1na K,ll522: MaKC11MamHo AonycTI1M~H 
cpeAHI1H e~npRMileHHbiH TOK 1 00 MA, U np.= 1 , 1 B; MaKC11MailbHO AOny

CTI1MbiH 11MnyJlbCHbiH TOK 1 , 5 A np11 AI111TeilbHOCTI1 11MnYilbCa He 6onee 
10 MKC; eMKOCTb A110Aa 4 n<J> 1321. 

nepeAaT411K. ,ll110AH~H MOCT Ha B~XOAe nepeAaT411Ka o6ecne411-

eaeT aa~11Ty, ecn11 A11<I><J>epeH411ailbHOe HanpRmeHI1e Ha ero KileMMax 

npee~CI1T3U 0Tn~2,1 B. MaKCI1MailbHaR eeni1411Ha A11<1>$epeH411ailbHoro 
HanpRmeHI1R Ha B~XOAe nepeAaT411Ka np11 0TKI1~4eHHOM npl1eMHI1Ke 

pasHa 18 hrx:Z6=12 ·10-3 
·160 .. 2 B. TaK KaK nepeAaT411K RBilReTCR 

11C~04HI1KOM TOKa, TO HeT He06XOA11MOCTI1 YCTaHaBJ111BaTb TOKOOrpa
HI1411Ba~~l1e pe311CTOp~. 

npl1 nOAKI1~4eHI111 npl1eMHI1Ka A11<l><l>epeH411aJlbHOe pa604ee HanpRme
HI1e Ha B~XOAe nepeAaT411Ka 6yAeT e ABa paaa MeHbWe. ToK 4epea 

OTKP~T~e A110A~ 6yAeT orpaHI1411BaTbCR conpOTI1BileHI1eM npOBOAOB 

napbr /oT eAI1H114 AO AeCRTKOB OM/, aae11cR~11x oT Tl1na 11 AI111H~ 
Ka6eJlR 11 MeCTa B03H11KHOBeHI1R nepeHanpRmeHI1R. 

np11 YCI10BI111 paeeHCTBa eMKOCTeH A110AOB, YCTaHOBileHH~X B npo
AOilbHbiX BeTBRX, eMKOCTb MOCTa MemAY KileMMaMI1 He 3aBI1CI1T OT eM

KOCTI1 nonepe4HOro A110Aa 11 paeHa eMKOCTI1 OAHOrO A110Aa. no CB011M 
4aCTOTH~M CBOHCTBaM TaKOH MOCT n03BOI1ReT pa6oTaTb np11 10 Mf4 
11 BbiWe. 

npl1eMHI1K. Bei111411Ha pa6o4ero A11<l><l>epeH411aJlbHOro HanpRmeHI1R 
Ha BXOAe npl1eMHI1Ka Hl1me B~XOAHOrO HanpRmeHI1R nepeAaT411Ka 3a 

C4eT pe311CTI1BHOro Aei111TeJlR 11 BCileACTBI1e 3aTyxaHI1R Cl1rHaila B 

Il11HI111. 3AeCb H11mHI1H nopor orpaHI14eHI1R onpeAeilReTCR ABYMR no

CileAoBaTeilbHO BKI1~4eHH~MI1 A110AaMI1. Pe311CTop~ R5, R6 /a no11 Ha-

111141111 11 R3, R4 I TaKme orpaHI1411Ba~T TOK 4epea OTKP~T~e A110A~. 

8 

4. PEfHCTPAUHn HHQOPMAUHH 1291 

MeTOA per11cTpa41111 Bbl611paeTCR B 3aB11CI1MOCTI1 OT AOMI1HI1PY~~e

ro B11Aa 11CKameHI1H Cl1rHaJlOB B CI1CTeMe nepeAa411 AaHH~X. H3 CI1C

TeMaTI14eCK11X 11CKameHI1H AilR HaweA CI1CTeMbl xapaKTepHbl KpaeBble 

11CKameHI1R - CMe~eH11R rpaHI14 nepeXOAOB ABOI14H~X Cl1rHaJlOB BCileA

CTBI1e pa3Il114H~x npi1411H. Kpaee~e 11CKameHI1R Tl1na npeo6naAaHI1R 

B~3~Ba~TCR HeT04H~M CI1MMeTpl1poeaHI1eM, 6anaHCI1POBKOH CI1CTeM~, 
B~XOAHOrO Cl1rHa11a nepeAaT411Ka OTHOCI1TeJlbHO HyJleBoro ypOBHR, 

rlaJ111411eM CMe~eHI1R Ha BXOAe npl1eMHI1Ka, HeT04H~M nOA60pOM Ae

TaJleH. 

XapaKTepi1CTI14eCKI1e 11CKameH11R - 3TO 113MeHeHI1R AI111TeilbHOCTI1 

111111 nonomeHI1R noC~JlOK 113-3a nepeXOAH~X np04eCCOB B Il11HI111 

BCJleACTBI1e orpaHI14eHHOH nOilOCbl nponycKaHI1R. 3aBI1CRT OT B11Aa 

npeA~AY~I1X nOCbiilOK - 113MeHeHI1R K03<J><J>I1411eHTa 3anonHeH11R. 

,llpyroA onacHoCTb~ e napanneilbH~x CI1CTeMax nepeAa411 RBilR

eTcR BpeMeHHOH pa36poc 11MnyilbCOB/33:0H MOmeT 6b1Tb Bbi3BaH pa3-

HI14eH KaK <l>113114eCK11X, TaK 11 3JleKTPI14eCKI1X /epeMeH pacnpocTpa

HeHI1R/ AI111H onpeAe11eHHbrx nap Ka6enR 11 aaAepmeK npl1eMHo-nepe

Aa~~l1x 3IleMeHTOB. TaK, MaKCI1MailbHbrA epeMeHHoA paa6poc 11Mnynb

coe Ha e~xoAax np11eMH~X cxeM nocne npoxomAeHI1R 11x 4epea 850 M 

Ka6enR MKC cocTaBI1Il +20 He. 3To coaAaeT epeMeHHY~ HeonpeAe

neHHOCT b B n0110meH1111-11Hd>OPMa4110HHbiX 11MnYilbCOB B 40 HC. 

MoryT 11MeTb MecTo 11CKameHI1R Tl1na APOmaHI1R nepeXOAOB. ~p11 
MaJlOH KPYTI13He <J>pOHTOB AeHCTBI1e CJly4aHH~X noMeX npi1BOAI1T ,K 11X 

epeMeHHOMY cMe~eHI1~1341 • Cny4aHHbre noMexl1 MoryT Bbl3brBaTb AP06-

neHI1e Cl1rHaJlOB, TO eCTb nORBileHI1e JlOmH~X nepeXOAOB 111111 yMeHb

weHI1e OTHOWeHI1R C11rHaJl/WyM. 

Ha116onee 3<l><l>eKT11BH~M MeTOAOM per11cTpa41111 np11 6oilbW11X Kpae

e~x 11CKameHI1RX RBilReTCR CTp0611pOBaHI1e. npaBI1IlbHOCTb peWeHI1R 

0 npi1HRTOH nOC~JlKe 3aBI1CI1T OT T04HOCTI1 onpeAeJleHI1R rpaHI14 
noC~IlOK, TO eCTb T04HOCTI1 nOCTynJleHI1R CI1HXp011MnyJlbCOB no OT

HOWeHI1~ K np11HI1MaeMOH 11H<J>OpMaUI111. np11 CTp0611pOBaHI111 T04HO 

B cpeAHeA 4aCTI1 noc~JlKI1 AOnyCTI1MaR BeJ111411Ha CYMMapH~X AByx

CTOpOHHI1X 11CKameHI1H MaKCI1MaJlbHa. np11 CMe~eHI111 MemAY rpaH114aM11 

nOC~IlOK 11 CI1HXpOHI1311PY~~11MI1 11MnyilbCaMI1 noMeXOYCTOH411BOCTb MO

meT 3Ha411TeJlbHO CH11311TbCR. no3TOMY He06XOA11MO T~aTeJlbHO B~
CTaBJlRTb Ail11TeJlbHOCTI1 11MnyJlbCOB, 11 B OC06eHHOCTI1 CTp0611py~~11X, 
a TaKme pacnonomeHI1e nocneAHI1x OTHOCI1TeilbHO 11H<J>opMa4110HHbrx Ha 

B~XOAaX OKOHe4H~X ycTpOHCTB. 
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5. KPATKHE XAPAKTEPHCTHKH nPHEMHO-nEPEAA~~HX MOAYnE~ 

M 0 AY 11 b n p A- 8 0 2 *,. 41-1CI10 pa3P.RA08 18. BXOAbJ, 8epXHI-1171 pa3"beM-
1-18 KOHTaKTbl. 19-171 KOHTaKT - 11 Pa3peweHio1e 11 pa60Tbl. npOTI-180no
I10)1(Hble KOHTaKTbl pa3"beMa /20-37/ AI1.R 3a3eMI1eHHbiX KOH~08 nap. 
BXOAbl c Marl-iCTpanl-1 nPA-P (W12-R2),nPA-C (W11-Rl).Ypo8HI-1 Cl-1rHaJ108 
TTn, norlo14ecKo171 "1" cooT8eTCT8yeT 0 B. 

BbiXOAbJ. H~oi)I(HI-1171 pa3"beM, 1-18 
KOHTaKTbJ - np.RMbJe, 20-37 - lo1H-
8epCHble 8bJXOAbl COOT8eTCT8Y~~I-1X 

pa3p.RA08, 19-171 KOHTaKT 3a3eMJ1.R
eTC.R. Z5= 160 OM, Z 0=95-100 OM. 
MaKCI-1Mai1bHbiH TOK Ka)I(AOrO 8bJXOAa 
+6 MA, -12 MA. norlo14eCKOA 11 111 

COOT8eTCT8yeT OTpl-1~aTeJ1bHOe Al-1$
$epeH~Io1ai1bHOe Hanp.R)I(eHio1e. naM
n04Ka Ha nepeAHeA naHenH 1-1HAI-1~1-1-

pyeT COCTO.RHHe 11 Pa3peweHI-1e 11
• 

ni-1TaHI-1e: +6 B, 0,3 A; -6 B,0,45A. 
~1-iPHHa MOAYI1.R 17,2 MM. 

MOAYI1b nPM-803. 41-1CI10 pa3p.R
A08 18. BXOAbl: HI-1)1(HHA pa3beM, 
1-18 KOHTaKTbJ - np.RMbJe, 20-37 -
I-1H8epCHbJe 8XOAbJ. 19-A KOHTaKT 
3a3eMn.ReTc.R. MHHI-1Mai1bHoe AH$$e
peH~I-1ai1bHoe Hanp.R)I(eHI-1e, COOT8eT
CT8Y~~ee I10rl-14eCKI-1M yp08H.RM, 
+25 MB. norH4eCKOH 11 111 COOT8eTCT-
8yeT OTplo1~aTeJ1bHOe A1-1$$epeH~Hanb

HOe Hanp.R)I(eHI-1e. Z 6 = 160 OM, Zo = 
= 95-100 OM. 

BbJXOAbl: 8epxHI-1A pa3"beM, 1-18 
KOHTaKTbl. 19-A KOHTaKT - "Pa3-
peweHI-1e"pa60Tbl . npoTI-180nOJ10)1(
Hble KOHTaKTbl pa3beMa /20-37/ AI1.R 

PHc.3. ITepe~aw~H H rrpHeMHblli 
MO~ynH, BH~ crrepe~H. 

*WH$P MOAYI1.RM nPA-802 H nPM-803 npHC80eH 8 COOT8eTCT8HH CO 
cne~H$HKa~lo1eA AI1.R MOAYI1eA KAMAK 136~pa3pa6oTaHHbJX 8 na6opaTOPHH 
8bJCOKHX 3HeprHA OHHH. 

10 

3eMJ1.RHbiX KOH~08 nap. BbJXOAbl Ha Mari-1CTpaJ1b nPM-P (W12-R2) JlPM-C 
(W11-Rl).Ypo8HI-1 c1-1rHano8 TTn, norl-14eCKoA "1" cooT8eTCT8yeT 0 B. 
naMn04Ka Ha nepeAHeA naHeJll-1 1-iHAH~HpyeT COCTO.RHHe "Pa3peweHHe 11

• 

nlo1TaHHe: +6 B, 0,3 A; -6 B, 0,15 A. WHPHHa MOAYI1.R 17,2 MM. 
BHeWHI-1A 8HA MOAyneA npH8eAeH Ha pHc.3. 

B 3aKI1~4eHHe a8TOp 8bJpa)l(aeT 6naroAaPHOCTb n.K.MaHb.RK08Y 3a 
06Cy)I(AeHio1e pa60Tbl, paAI-10MOHTa)I(HHKaM OTAeJla H08bJX Hay4Hb1X pa3-
pa60TOK nB3 3a H3rOT0811eHHe MOAyneA. 

nHTEPATYPA 

1 • A381-1C A. , 6ap6ep A. CeTH C8.R3H AI1.R 8bi4HCI1HTei1bHbiX MawHH. 
"MHp11

, M., 1976. 
2. 60Ae r. TeopH.R ~eneA 1-1 npoeKTI-1P08aHHe YCHI1HTeneA c o6paT

HOA c8.R3b~. Hn, M., 1948. 
4. roHOp08CKHA H.C. PaAHOTeXHH4eCKHe ~enl-1 1-1 CHrHaJlbJ. "Co8eT

CKOe paAH011
, M., 1971. 

5. Kpayc M., BowH M. H3MepHTei1bHble HH$opMa~I-10HHbJe CHCTeMbl 
/nep. c HeM./. 11M1-1p", M., 1975. 

5. 60Ae r., WeHHOH K. B KH.: Teopi-1.R HH$OpMa~HH H ee npHJ10)1(e
HH.R /nep. c aHrn. noA peA. A.A.XapKe8H4a/. ~H3MaTrH3, 
M., 1959. 

6. roJlbAMaH c. TeopH.R HH$OpMa~HH. Hn, M., 1957. 
7. Wigington R.L., Nahman N.S. In: Proc. IRE, 1957, vo1.45, 

No.2, p.166-174. 
8. Dreher T. The Electronic Engineer, 1969, vol.28, No.8, 

p.71-75. 
9. rpoAHe8 H.H. 3neKTPOC8.R3b, 1962, ~2. c.60-66. 

10. 6bJI1.AHCKH n., HHrpeM A. UH$P08ble CHCTeMbJ nepeAa4H /nep. 
c aHrn./. "C8.R3b 11

, M., 1980. 
11. Mayo J.S. BSTY, 1962, No.1, p.32. 
12. KoHCTaHTHH08 C.H. 3neKTPOC8.R3b, 1976, ~9. c. 12. 
13. Cl-1cTeMbl nepeAa4H coo6~qeHHA /nep. c aHrn./. "C8.R3b 11

, M., 
1976. 

14. rype8H4 B.3. H AP· HMnynbCHO-KOA08a.R MOAYI1.R~H.R 8 MHOro-
KaHaJlbHOA TeJ1e$OHHOA C8.R3H. 11C8.R3b 11

, M., 1973. 
15. Joosten J.M. In: Int. Symp. on Nucl.Electr., France, 1968. 
16. nepeAa4a ~H$P080A I-1H$OpMa~HH /nep. c aHrn./. Hn, M., 1963. 
17. KP.R4Ko A.n., Kao AaK XbeH. OHHH, 13-80-489, AY6Ha, 1980. 
18. MeA3Aa $. HHTerpanbHble cxeMbl /nep. c aHrn./. "MHp", M., 

1981. 
19. 6oKKep n. nepeAa4a AaHHbJX /nep. c aHrn./. 11 C8.R3b 11

, M., 
1980, T. 1. 

20. BrubaKer D. Electronic Engineering. Febr. 1974, p.46-57. 

ll 



• 

21. Interface Integrated Circuits. Catalog. National Semicond. 
Corp. , USA, 1975. 

22. Brubaker D. Electronic Engineering. March 1974, p.50-55. 
23. Widlar R.J., Kubinec J.J. The Electronic Engineer. May, 

1969. 
24. Pippinger D., Eljarrat H. Line Drivers and Receivers: 

SN55107 Series. T.l.lnc., USA, 1969. 
25. The Integrated Circuits Catalog for Design Engineers. 

T.l. Inc., USA, 1972. 
26. CnpaB04HHK no HHTerpanbH~M MHKPOCXeMaM /nOA peA. 6.B.Ta

paopHHa/. "3HeprHfl 11
, M. , 1980. 

27. 6a3HHa H.B. H AP· 3neKTPOHHafl npoM~wneHHOCTb, 1980, ~1, 
c.33-35. 

28. MeHnHHr B., CTapH ~. HaHoceKYHAHafl HMnynbcHafl TeXHHKa 
/nep. c aHrn./. ATOMH3AaT, M., 1975. 

29. MapT~Hoe E.M. CHHXPOHH3a~Hfl e CHcTeMax nepeAa4H AHCKpeTH~x 
coo6114eHHH. "CBfl3b11

, M., 1972. 
30. BOAOnbflHOB A.C. H AP· OH~H, P13-80-225, ~y6Ha, 1980. 
31. BonKoe H.H. 3aiJ4HTa oT onacH~x Hanpfl~eHHi-1 TpaH3HCTOPH~x 

YCHnHTenei-1 B MHOrOKaHanbH~X CHCTeMaX CBfl3H. 11CBfl3b 11 , M., 
1976. 

32. Cnpaeo4HHK no nonynpoBOAHHKOB~M AHOAaM, TpaH3HCTopaM H 
HHTerpanbH~M MHKPOCXeMaM /nOA peA. H.H.fopiOHOBa/. 113HeprHJl11 , 

M., 1978. 
33. Southard R.K. Computer Design, 1981, vol.20, No.3, p. 108. 
34. ~OOPOBOnbCKHH f.B. nepeAa4a HMnynbCOB no KaHanaM CBfl3H. 

"Cefl3bH3AaT11
, M., 1960. 

35. Ko1J4eee H.A. OcHOB~ TeopHH 3neKTPH4eCKOH CBfl3H. roc. H3A-BO 
nHT-p~ no eonpocaM CBfl3H H paAHO, M., 1954. 

36. 6acHnaA3e C.f. H AD· OH~H, 10-8372, ~y6Ha, 1974. 
37. CoepeMeHHafl TeopHfl ~HnbTpoe H HX npoeKTHpoeaHHe /noA peA. 

r.TeMewa H C.MHTpa/. 11MHP11
, M., 1977. 

12 

PyKonHCb nocTynHna e H3AaTenbCKHH OTAen 
23 OKTROPR 1981 rOAa. 

-.. \','> 

KpH~KO A.n. nepeA~e H npHeMHble MOAYnH 13-81-663 
AnH ~~pOBOft nepeAa~H AaHHMX no MHOronapHOMy Ka6enro 

Uenhro pa60Tbl HBnHnoch cosAaHHe npocT~ H HaA~~x MOAyneA 
nepeAa~u H npueMa AnH napannenhHoA cucTeMbi nepeAa~u AaHHbiX no 
MHOronapHOMy Ka6eniO. nepeAaiDII{He H npHeMHble MOAYnH BbillOnHe~ 
no 6anaHCHOft CXeMe Ha OCHOBe npeAHasHa~eHHbiX AnH STHX ~eneft 
cne~Ha.JlhHbiX MHKpOCXeM. npeAYCMOTpeHa B03MOEHOCTh KOppeK~HH ~ac 
TOTHbiX xapaKTepHCTHK Ka6enH, CHIDI(eHHH BenH~HHbl CHH~a3H01"0 BXOA 
Horo HaJIPH~eHHH; HMeiOTCH AHOA~e cxeMbi saii{HT~. KOHCTPYK~HH 

MOAyneft n03BOnHeT H3rOTaBnHBaTh HX AnH pa60Thl C pasnH~HblMH TH
naMH Ka6eneft /paCCTOHHHe OT 3BM- 6onee I KM/,co CKOpOCTHMH 
:KaaaJioB HMeroii{HXCH 3BM B ycnoBHHX noMex. MoAYnH DbmonHeHbi B 
cTaH,IJ,apTe KAMAK. UHH Ta~e MoryT ob!Th HcnonhsoBaH&I B pasnH~HbiX 
CHCTeMaX AnH 06MeHa AaHHbiMH no npHH~Hny perKCTp-perHCTp. 

Pa6oTa Bb!IIOnHeHa B na6opaTOpHH Bb!COKHX SHeprHft OIDHf. 

Coo&leHMe 015~MHeHttOrO MHCTMTYTa IIAePHWX MCCJ1ttAQHHMil. Jlyi5Ha 1981 

Kryachko A.P. The Transmitter- and Receiver 13-81-663 
Modules for Digital Data Transmission by Multi-Pair Cables 

Some designing questions as an equalisation of the ~able 
losses, protection circuits, an extraction of information are 
considered. The characteristics of modules are presented. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1981 

nepeBOA O.C.Buaorp&AOBOA. 


