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0nHChiB89M8SI CX9M8 SIBnSieTCSI npOJlOmKeHHeM paapa6o

TOK aneKTpOHHoA annaparyphl JlnSI perncrpaunn cnrHanos c 

nponopUHOHanbHhiX KaMep (TIK) Ha cneunanH3HpOBaHHhiX 

rn6pHJlHhiX HHTerpanbHhiX CXeMaX (J1C), HaqaTbiX ycnnnTe

neM-cpOpMHpOBaTeneM III. 3neKTpOHHKa perncrpaunn, paa

BHTBSI Ha OCHOBe ycnnHTenSI-cpOpMHpOBaTenSI 12,31 
1 

xapaK

TepHa cneJlyiOIUHMH nOK83aTenSIMH: cno.>KHOCTb - 2,5 KOp

nyCOB 11CIKaHan; noTpe6nSieMaSI MOIUHOCTb - 300 MBTIKaH.; 

ynaKOBKa - 700 Kaaanos perHCTpaunn B Kpe1l:Te KAMAK; 
JlnSI nepeJlaqH CHrHanos ncnonbayeTcSI TenecpoHHhi1i: Ka6enb

no 1 nape Ha KaHan. BHeJlpeHHe ycnnnTenSI-¢opMnposaTenSI 

B npaKTHKy ¢nanqecKoro aKcnepnMeHTa noaaonnno coaJlaTb 

ycTaHOBKH C qHCnOM K8H8nOB perHCTpaUHH B H9CKOnbKO 

TbiCgq14~ 0JlHaKO CTeneHb 3KCnnyaTaUHOHH01i: HaJle.>KHOCTH
1 

TpyJl09MKOCTb 1 CTOHMOCTb H ra6apHThi TaKo1i: aneKTpOHHKH 

JlenaiOT nOCTpOeHHe ycTaHOBOK C Jl9CSITKaMH TbiCgq KaHanos 

perncTpaunn BeCbMa TpyJlH01l: aaJlaqeH:. OnHChiBaeMaSI cxe

Ma n03BOnHT CHH3HTb Cno:>KHOCTb aneKTpOHHKH JlO - 0,5 
KOpn.J1CIKaHan; noTpe6nSieMyiO MOIUHOCTb JlO- 200 MBTIKaH.; 

COKpaTHTb TpyJlOeMKOCTb H CTOHMOCTb B HeCKOnbKO pa3, 

PaaMemeHHe aneKTpoHBKH perncrpaunH HenocpeJlCTBeHHO 

Ha TIK noasonSieT Hcnonb30B8Tb 3KOHOMHqHhie cucTeMhi 

CqHTbiBaHBSI HH¢0pM8UBH H pe3KO COKp8THTb KOnHqeCTBO 

Ka6ene1f CBSI3H, 

CTpyKTypHaSI cxeMa KaHana TpaJlHUBOHHa 15- 71 • OH coc

TOHT (pHC.1) B3 ycHnBTenSI C "'BbiCOKOOMHbiM"' BXOJlHbiM 

conpOTHBneHHeM, JlBCKpHMBHHpyiOIUero 0JlHOBH6paTopa, 38-

Jlep.>KKH H CTpo6apyeMo1l: cxeMbi naMSITB. TiepeJl ycnnuTe

'neM B03MO.>KHO nOJlKniOqeHHe BCTpOeHHOro KaCKaJla C 06IUe1f 

6a30H 1 d6na;laiOIUero HB3KHM BXOJlHhiM conpOTHBneHH9M 0 
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YcHnHTenh HMeeT nHHefiHhifi axoa anSI cneKTpoMeTpHH. 
llHCKpHMHHHpylO!llHH oaHOBHOpaTop, KpOMe CTaH.uapTH3aUHH 
nepeaHero ¢poHTa HMnynbca, cny)I{HT uenSIM aamHTbi o.uHo
aH6paTopa aa.uep)I{KH OT nOBTOpHb!X BXO.IlHbiX CHrHanoB 
( B HHTepaane aaaep)I{KH), nOCKOnbKY ero apeMSI Bbl.ll8p)I{KH 

a 1,5 paaa 6onhiiie, '!e>.,i y oaHOBHopaTopa aa.uep*KH. O.u
HOBHoparopbi HM8lOT BXO.Il perynHpOBKH apeMeHH Bbi.Ilep)I{KH 
BHeiiiHHM noTeHUHanoM - U , KpOMe TOrO, O.llHOBHOpa-

ynp. u u 

TOp aa.uep)I{KH HMeeT Bb!BO.Il .Un1! TO'IHOH nO.IlCTpOHKH C no-
MO!llblO BHeUIHero pe3HCTOpa (pHc.l ). C O.llHOBHOpaTopa aa
.uep)I{KH CHHMaeTCSI TaK)I{e CHrHan "EbiCTpoe 11 n11 ". C Tpo
OHpyeMaSI CXeMa naMSITH HMeeT BXO.IlHbl8 CHrHanbi ynpaB

neHHSI a ypoaHSIX NIM , a BbiXO.IlHOfi CHrHan - a ypoaHSIX 
TTL ( oTKpbiThifi KonneKTop). Co cxeMbi naMSITH TaK*e 
HMeeTCSI Bb!XO.Il 11 nl1. B O.llHOM Kopnyce 11C pa3MepoM 
24x36x5 MM 3 , HM810Ill8M 48 BbiBO.IlOB, pa3Me!lleHO 2 He-

3aBHCHMb!X KaHana, HX paaaoaKa yKa3aHa Ha pHc.l. Kop

nyc cxeMhi HeMarHHTHbifi. 

II J'.._ 
131) 

5oiCTP 14/114 
y 

r/ld !til 
oar~o6uoparo, 

3QJPP/KKU 

y I I g 
r4n,ly rm 

(T.J)~~: 

Uynp 

HJII4c naMRTL. 

8o1t 

l•ti6J 1f 1 TT,.J 

I.Jpo8><u N/1'1 

PHc.l. CTpyKTypHaSI cxeMa onHCbiBaeMoro KaHana pe

rHcTpaUHH anSI DK. 
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DpHHUHnHanhHaSI cxeMa o.uHoro KaHana noKaaaHa aa 
pHc.2. YcHnHTenb aHanorH'leH cxeMe/1/, .uo6aanea 

nHIIIb TpaH3HCTop CMemeHHSI T 5 H HeCKOnbKO CHH*eHhi no
Tpe6nSieMbie TOKH. KacKa.u c OE peanHaoaaH Ha TpaH3Hc-
Tope T3 , axo.uaoe conpoTHaneHHe ero (50 OM) ooecne

'leHo Bb!OOpOM BenH'IHHbl pe)I{HMHOrO TOKa. llonyCTHMa He

nocpe.UCTB8HHBSI CBSI3b KonneKTopa T3 c axo.uoM ycHnHTenSI. 
YcHnHTenh HMeeT O.llHH BHeiiiHHH aneMeHT - onOKHpOBO'l

Hb!H KOHaeHCaTop C on ~ 1 MK<t> * • Heo6xoaHMa TaK)I{e 
BHeiiiHSISI Uenb 3a!llHTb! BXO.Il8 yCHnHTenSI OT npo6oea DK • 

BhiBO.Il .unSI C 6n MO)I{eT OhiTb Hcnonb30BaH TaK)I{e .unSI pe
rynHpOBKH nopora cpa08Tb!B8HHSI CX8Mbl, nyTeM no.ua'IH 
B 8TY TO'IKY HeoonbiiiOro CM8Ill810!llero TOKa. 

llHcKpHMHHHPYIO!llHfi O.llHOBHopaTop (T 9 + T 13) H oaHOBH6-
pa Top aa.uep*KH (T 14 + T 16 ) BhmonHeHhi no KnaCCH'leCKofi 
CXeMe C 8MHTTepHOH CBSI3bl0, C .llHOaOM (01 ,D 2 ) .UnSI co
KpameHHSI apeMeHH aoccTaHoaneHHSI. TpaH3HCTOpbi T12, T 

16 
H aononHHTenbHbiH HCTO'IHHK CM8Ill8HHSI (T17) nHKBH.IlHPYIOT 
38BHCHMOCTb BpeMeHH Bbiaep)I{KH OT H3M8H8HHSI HanpSI)I{ 8HHSI 
nHTaHHSI E2 • KpoMe aamHThi OT noBTOpHbiX HMnynbCOB, 
.llHCKpHMHHHPYIOillHH O.llHOBHOpaTop 3a!llH!llaeT oaHOBHOpaTop 
aa.uep)I{KH npH neperpyaKax ycHnHTenSI CHrHanaMH 6onbiiiofi 

aMnnHTY.llhi. B aToM cny'lae Ha BbiXo.ue ycJWHTenSI HMnynbc 
Cy!lleCTBeHHO y.UnHHSieTCSI, 'ITO npHBO.IlHT K npo.uneHHIO HM
nynbca c .llHCKpHMHHHpyiOmero oaHOBHoparopa. Ha BhiXO.Ue 
ycHnHTenSI npH neperpyaKaX B03MO)I{H~ T8K)I{e BhlOpOChl 

oopaTHOH nonSipHOCTH. llnSI npeaoTBpa!ll8HHSI COKpameHHSI 
apeMeHH Bbi.Ilep)I{KH .llHCKpHMHHHpylO!llero O.llHOBHOparopa 
B aToM cny'lae BKniO'leH TpaH3HCTop T 10 • 

CHrHan c Bbixo.ua oaaoBHopaTopa aaaep*KH .uH¢¢epeH
UHpyeTcSI (KOH.Il8HCaTop 51 n<P), nepe.UHHH !flpOHT ero HC
nonbayeTCSI a cxeMe "EbiCTpoe 11n11 "(T18 ) , a aa.uHHfi 

cny*HT an.ii aanHCH B TpHrrep naMSITH (T21 + T 25 ) 'Iepea 

Bopora T19 , T20. Pe*HM cxeMbi naMSITH H HanpSI)I{eHHe 
HCTO'IHHKa .uononHHTenbHoro cMemeHHSI (rpaH3HCTop T29 
Bhi6paHbi TaKHM o6paaoM, 'ITOOhi ooecrre'!HTb cna6oe aa

Chi!lleHHe TpaH3HCTOpOB B TpHrrepe H norH'l8CKHe ypOBHH, 
<" n03BOnSIIO!llH8 paOOTaTb no BXOaaM '3anHCb", "l:fTeHHe", 

"C6poc" c CHrHanaMH NIM • C naMSITH TaK*e HMeeTCSI 

* BoaMO)I{Ha ycTaHOBKa Con BHYTPH 11C. 
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BbiXOJl nnH opraHH3aUHH CHI'Hana YlflY! (T24) ·i CHI'Han 'ITe-

HHH MO>KeT 6biTb CHHT B ypoBHHX TTL • 

KPATKYIE XAPAKTEPHCTYIKYI KAHAnA 

YcunuTenb 

Bxonaoe conpoTHBneaue: 
a} BbiCOKOOMHbiH BXOJl 
6) HH3KOOMHbiH BXOJl 

Koa«tJ<t>uuneHT ycuneHHH: 
a) no nHHeHHOMY BbiXOilY 

6) no OCHOBHOMY BbiXOJly 

B) no OCHOBHOMY BbiXOilY C 
HH3KOOMHOI'O BXOJla 

nnuTenbHOCTb 4>pOHTOB B nuHeH
HOM pe>KHMe 

nuHaMH'IeCKHH JlH8lla30H no 
nuaei!:HOMY BbiXOilY 

BpeMH BOCCTaHOBneHHH npu 
100-KpaTHOH neperpyaKe 

AucKpHMHHHQYIOWHA onHoBn6paTop 

nopOI' Cpa6aThiBaHHSI: 
a) HOMHHanbHbiH 
6) MHHHM8nbHbii!: 
B) JlnSI nOnO>KHTenhHbiX BXOJl

HbiX CHI'H8nOB 
Co6cTBeHHOe •rynHHne• /O/ 

MepTBoe BpeMH: 
a) BpeMSI Bb!Jlep>KKH 

6) BpeMSI BOCCT8HOBneHHSI 

1,3 K; 
50 OM. 

15; 
300; 

300 MBIMKA. 

He 6onee 50 He. 

He MeHee 50 (Han 
noporoM cpa6aThlBa

HH Sl ) • 

He 6onee 100 ac(cM. 

rpa<i>HK Ha puc.3). 

1,2 MB ( t H =60 HC), 

- 0,5 MB, 

- He HH>Ke 0,7 B. 
- 20 HC ( CM. 'rpa«tJHK 

aa puc.3). 

- B 1 ,5 paaa 6onhrne 
JlnHTenhHOCTH HMnynh
C8 0JlHOBH6paTopa 38-

nep>KKH. 
He 6onee 15% OT Bpe

MeHH BbiJlep>KKHo 
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CToHKOCTb K rrepeKpecTHbiM 
HaBOnKaM 

.UpeiitlJ rropora: 
a) C H3M9H9HH9M IIHTaHHg 

+ 3B (E I) 
3B (E 2) 

6) C H3M9H9HHeM T9MIIepaTypbl 

0nHOBH6paTop sanep~KH 

BenH"'HHa sanep~KH: 
a) HOMHHanbHO 

6) nHaiia30H perynHpOBaHHg 

.UpelitlJ aanep~KH: 
a) C H3MeHeHHeM IIHTaHHg 

+ 3B (E l) 
- 3B (E 2 ) 

6) C H3MeHeHHeM TeMrrepaTypbi 

CxeMa rraMgTH 

YpoBHH CHrHanoB yrrpaaneHHg 
YpOBHH BhlXOAHoro CHrHana 

MHHHManbHag nnHTenbHOCTb 
HMIIy.nhCOB: 

a) 3aiiHCH 

6) "'TeHHg 
a) c6poca 

fl OTpe6ngeMag MOIUHOCTb 

- HeT cpa6aThlBaHHg IIpH 
rrpHxone Ha cocenHHH 
KaHan CHI"'Hana aMIInH
TynoH no 300 MB. 

- MeHee +0,3 MBIB; 
MeHee +1,5 MB/B; 
MeHee 0,5%°C. 

- 400 HC, IIpH U yrrp. = 
= +3B; 

- He M9Hee ~150 HC. 

MeHee +3%/B; 
- MeHee -3%/B; 
- -0,2%/°C. 

0 + -0,8 B (NIM). 
- 0 + - 3 MA ( TTL 
C OTKpb!TbiM KOnneKTOpOM), 

- 15 HC, 
- 40 HC, 
- 20 HC. 
- 200 MBT/KaH. 

Ha pHc.4 H pac.5 rrpHaeneHbi peaynhTaTbi HCIIbrTaHHg Ka
Hana oT ITK, HMeaweli CHrHanbHhle rrpoaono"'KH nHaMeTpoM 
20 MKM, HaMOTaHHbl9 C warOM 2 MM, COCTaB rasa: Ar + 

+ 20% CO2 + 2% C~ 50H • K BXony ycHnaTeng 6bin!i 
rronKniO"'9Hbi 24 IIpOBOnO"'K!i. 3aBRCHMOC Tb ( 9QJQJ9KTHBHOCTH 
perHCTpaUHH CHI"'Hanoa c ITK oT aenH"'HHhl Harrpg~eHag DH-
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Pac~. 3aaaCHMOCTb apeMeHH aoccTaHoaneHHg ycHnHTeng 
Ha ypoaHe rropora nHCKpHMHHaTopa H sanep~KH cpa6aTbi
aaHHg nHCKpHM!iHHpyiOIU9I"'O onHOBH6pa TOp a ( C BbiXona 11 n11 I) 
OT aMIInHTynbi BXOnHOI"'O CHI"'Hana. 

TaHHg Ha KaMepe rrpHaeneHa Ha pHc.4a. flyHKTHpHOH naaaeli 
noKa3aHa sTa ~e aaaHCHMOCTb nng aa6opa as 24 ycanaTe
neli-¢opMapoaaTeneli/l/c o6~enaHeHHbiMR no lfrrpoaonHoMy 

11 nl1" BbiXonaMa. Cnaar Ha"!ana nnaTO Ha 200 B c accnenye
MbiM KaHanOM o6~gCHgeTCg YM9Hblli9HH9M aMnnaTynbi CRI"'
HanOB c ITK, sa cqeT aoapacTaHHg napa3HTHOH eMKOC.TH 

npH o6'henaHeHRH 24 rrpoaono"'eK. KaK BRAHO as pac.4 6, 
IIpH YM9Hblli9HHH KOnH"'9CTBa o6~enaHeHHb!X IIpOBOnO"'9K 
(c 24 no 6) TO"!Ka Ha"'ana nnaTO cnaaraeTcg B CTOpOHY 
MeHbWHX Harrpg~eHRH. Ha pHc.5 IpHaeneHbi peaynbTaTbi aa
MepeHHH paapewaiOruero apeMeHH ITK c naHHbiM KaHanoM. 
BHAHO, "'TO CXeMa II03BongeT AOCTH"'b BenH"'HHbi BpeMeHH0-
!"'0 paapeweHHg -14 HC, T.e. He BHOCHT cymeCTB9HHOI"'O 
aKnana B co6cTaeHHOe paapeweHHe ITK. 

9 



E 

~ 

0,8 

0,6 

0,4 

3,3 3,S 

a) 

_c_ 
E,.,a.or~1 

i 

0,8 

Vlt I 6 
0,6 j 

12 

0, 4 1 I I I' .... ,. -. 
Yl1 r I 1 I 

J, "1 UI(,K/3 3,3 3,5 3, '1 UK,K8 

oJ 
PHc.4. fpa$HK 3aBHCHMOCTH a~eKTHBHOCTH perHCTpa

UHH OT aenH'IHHhi HaiipSI>KeHH'SI Ha K8Mepe - a) H OTHOCH
TenbHOH a$$eKTHBHOCTH perHCTpaUHH OT BenH'IHHhi HaiipSI
>KeHHSI Ha KaMepe, IIpH pa3nH'IHOM 'IHCne 06'bellHHSieMbiX 
CHrHanbHhiX npoeono'leK - 6). 

. 2 

~~~~0 ++---
14 ('I 1. 

1 1 U~r=3,8x8, 't=I'1HC 
IR. 3, ~x81 t=R.R.Hc-
10 -

31 6K8,t'=J~HC 
8~-W~~~-4~~~==~ 
6 
4 
2 

~0 40 60 80 100 {20 t,HC 
PHc.5. BpeMeHHOe pacnpeaeneaue cHrHanoe npH pa3nH'I

HhiX HaiipSI>KeHHSIX Ha KaMepe. flyHKTHpOM IIOK838Hhl pe3ynb
T8Tbl1 nony'leHHhie C ycHnHTenSIMH-$OpMHpOB8TenSIMH /1/ IIpH 
uk =3,8 KB. 
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B 3aKmo'leHHe aeTophi Bhipa>KaroT npH3HaTenbHOCTh 
11.<1>.KonnaKoey H A-H.CHHaeey 3a nonaep>KKY pa6oThi, 
H .A .Ky'IHHCKOMY - 3a HccneaoeaHHe pstaa aneMeHTOB cxeMhr. 
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