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Cl>opMHpOBa TenH HMnynLCOB, OllHCLIBaeMLie B ~aHHOB 
pa6oTe, npe~Ha3Ha"'eHLI ~nJI 3aMeHLI HcnonL3)'eMLIX B Jla-

6opa TOPHH BLICOKHX 3HeprHii OHJIH pa3pa6oToK Ha ~HCKpeT
HLIX TpaH3HCTOpaX / 1 •2/ H 6nOKOB Ha HHTerpanLHLIX CXeMax/ 3/ 

c He~ocTa TO"'HLIM 6wcTpo~eii:cTBHeM I cepHJI K137 I. 0HH 

JIBHJIIOTCJI ~OllOnHeHHeM K 6noKaM 6LICTpOB 3HeKTpOHHKH Ha 

HHTerpanLHLIX CXeMaX C l{HflipOBLIM ynpaBneHHeM OCHOBHLIMH 

napaMeTpaMH/4,5/. no cpaBHeHHIO c pa3pa6oTKaMH 11•21 B 

274 pa3a llOBLIWeHa nnOTHOCTL ynaKOBKH CXeM, B 1,5 72 pa3a 

CHIDKeHa llOTpe6nJieMaJI MOilUIOCTL, npHMeHeHHe HHTerpanL

HLIX CXeM ynpOCTHHO OTna~Ky 6nOKOB. YKa3aHHLie Ka"'eCTBa 

OC06eHHO Ba)KHLI npH C03~aHHH KpynHLIX 3neKTpOHHLIX yeT a

HOBOK. TaK )l(e KaK H B npe~LI~ytnHX pa3pa60TKax, fliopMHpo

BaTenH swnonHeHLI B MexaHHKe KAMAK. 

BOChMHKAHAJihHhlil (JJ()P MHPOBATEJih 
IIO IIBPB,4HBMY fPPOHTY 

B 6noKe pa3Mell{eHo 8 He3aBHCHMLIX fliopMHPOBaTeneii:. 

linoK-cxeMa o~Horo H3 HHX npe~cTasneHa Ha puc. 1. Cl>opMH

posaTenH CytneCTBeHHO OTHH"'aiOTCJI OT Tpa~Hl{HOHHLIX CXeM 
/3 6/ 

npHMeHeHBeM, TaK )l(e KaK H B ' , ~BYX nocne~OBaTenLHO 

BKniO"'eHHLIX O~HOBH6pa TOpOB. JIOrHKa pa60TLI O~HOBH6pa TO

pos /7 I - c npo~neHHeM BLIXO~Horo cHrHana - <I> A B cnyqae 

npBXO~a BTOpH"'HOrO BXO~Horo HMnynLca B BHTepBane BLI

~ep)I(KH. 0~HOBH6paTopLI co6paHLI no cxeMe, npe~no)l(eHHoii 
B pa6oTe / 3 / .linOKHpOBO"'HLie nepeMLI"'KH (G-F,l-H) fi03BOHJIIOT 

~OBO~HTL MepTBOe BpeMJI ~0 BenH"'HHLI BpeMeHH BLI~ep)I(KH 
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J Coe,n~aene 

I. A - E 

I,a. A-E, I-H 

I,O. A-E, A-Jl 

2. B - E 

2,a,B-E, r..-F 

3, C - E 

3,a,C-E1 G -F 

4, B - Jl 

5, K -L 

TaOJDJila I 

l'elUIII 

liiiBBIIa.Jii>BaR 38,1t8PJ:
Ka1 U/3,7/ 
lllliil!lla.JII>Ba.ll 3a,Jtep:.:
Ka, <PE 
liiiBHIIaJii>BaR 3B,118pJ:
Ka1 <P-Iflll! 

Pa3~e~I>Ba.ll perynl!
pona npo.Jt~eBaello
ro IIBpTBOrO BpBIIBBI! 
I! AAI!TBAI>HOCTI! l!ll
ny.uca 
Pa3~exi>aaa peryAM
posxa UOCTO.IIBHOro 
ueprsoro speueal! 
I! ~AI!TBAI>HOCTI! 1!11-
nynca 
Bcrpoeaaaa 3a.JIBPJ:
xa, C JIOri!KOII <PA 

Bcrpoeaaaa 3a.JIBPJ:
Ka, C JJOri!KOII .PE 

l!po~UBaBJI8 BWCO,
HOrO cxraaxa (<PAJ 
B llltC- I! IIC-,nlaDa-
30B8X 
reaeparop c saea
HI!II ynpaBAeHI!811 

llpi!IIBHBHH8 llpHIIe'laHI!R 

B KaHa.JIBX aHTH- B Al!alla30He .110 fiO HC 
COBDa.JIBBI!II 
B xaaaJJax co sn a
.liBHMII 
B KaHaJJax COBDa,JtBBHII, 
DpB OOJJI>aOII AI!Baiii!
'IBCKOII ,n~ana30H8 BXO.li
BWC CHrBa.JIOB 
llpH noc~el!unyni>cax ll .lll!anaJoHe .110 
C <PJY I! ,liJIR ~I!KBI!- 60 HC 
~ai\1111 npocqeros /fi/ 

-·-
Bae np.lllloro nyqxa 

BHe Dp.llliOrO ny'IKa 

JlnR cena~M 
qacTl!Il ( cro
po:.:•), 118,lJIBH
BU8 A~; 

II .llilaDa:JOHe .110 
60 HC, B CJJyqae 
na'IKK HIIDYJJI>COB Ja
.liBPJ:aHHHII IIIIDYlli>C 
coorsercrsyer noc
JIB.liHBIIY 1!3 BXO.liHWC, 
B Clly'lae na'IKH xu
nyni>cos 38,1tepJ:aH
aull IIIIDYJJI>C coor
sercrsyer nepsouy 
113 BXOASWC, 

Touxo B nepsou 
ljloplll!poBarene 

/pe)KHM <l>li/. Tio~o6uas CTpyKTypa ~OpMHpOBaTeng II03BO
nseT cymeCTBeHHO pacmHpHTb B03MO)KHOCTH ero npHMeHe
HHB, 'ITO BH~HO H3 ma6A. 1. flpHMeHeHHe BCTpOeHHOH 3a~ep)K
KH cymecTaeuuo coKpamaeT ra6apHTbl annapaTypw,nocKonL
Ky 6nOKH 3a~ep)KKH COCTaBnBIOT -80Cfo, IIO nnoma~H nepe~HHX 
naueneii OT ~OpMHpOBaTeneii B ycTaHOBKaX. EMKOCTHble 
O~HOBH6paTOpbi I103BOnBIOT npHMeHBTb ~OpMHpOBaTenb B 
MKC- H Me- ~Hana30HaX, ecnH C8 IIO~KniO'IaTb B COOTBeTCTBHe 
C ~aHHbiMH ma6A. 2: 

Ta6m1ua :l 

C8 7,5 ncf> 300 n<l> 6800 ncf> 6,8 MKcf> 

Atw5 of 60 HC 30 of 600 HC 0,3 of 15 MKC 0,3 of 15 MC 
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Puc. 1. EAoK- cxeMa ,PopMupoaameAJI no nepeoHeMy ,PpoH•Y· 

Tipuu~unuanLuas cxeMa ~opMHpoaaTens npuae~eua ua 
puc. 2. HcnonLf.oaauw cxeMoTeXHH'IeCKHe pemeuus, npuMe
ueuuwe pauee 71. Tipuu~unuanLHO oTnH'IHO numb nocTpoeuue 
nepaoro KacKa~a ycunuTens. ,IJ,ns Toro, '1To6w ue npu6era Tb 

K c~aury uanps)KeHHB nuTaHHB nepaoii HHTerpanbHOii cxeMbl 
ua +1 ,2 B, 'ITO noabiWaeT pacceuaaeMyiO MOIIUIOCTb, npuMe
ueuo/B/ noHH)KeHHe uanps)KeHHB nuTaHHB ee ~o -2,4 B. 
B 3TOM cnyqae ~a)Ke npu uyneawx noTeu~uanax 6a3 axo~
Hble TpaH3HCTOpbi He BXO~BT B uacwmeuHe. Pe3HCTHBHble 
~enHTenH Ha BbiXO~e nepBbiX ~H~epeH~anbHbiX npHeMHHKOB 
c~auraroT pe)KHMHblii noTeH~uan ~o - 1 ,2 B, a noTeH~HoMeTp 
150 OM cny)KHT ~ns KOMneuca~HH pa36poca pe)KHMHbiX 
IIOTeH~HanoB 6a3TpaH3HCTOpOBBTOpOrO~H~epeH~HanbHOrO 
npHeMHHKa. flonO)KHTenbHaB o6paTHaB CBB3b B nepBOM 
KacKa~e ycuneuus /Kou~eucaTop 10 n~/ ycTpauseT 3aTs

ruaauue ~poHTOB ycunuTens. 
Ha nepe~HIOIO nauenL awae~euw TpH Mnoroo6opoTHbiX 

IIOTeH~HOMeTpa ~ng perynHpOBKH B WHpOKOM ~HHaMH'IeCKOM 
~uana3one nopora <Un ) 3a~ep)KKH (t3 , nu6o MepTaoro ape
MeHH tJ H ~nuTenLHOCTH awxo~uoro curuana /150 rpa~a
~Hii/. CxeMa 3a~auus pa3ps~uoro TOKa B o~uoau6paTopax 
BbiiiOnHeHa TaKHM o6pa30M, 'IT06bl 3aBHCHMOCTb BpeMeHH 
aw~ep)KKH OT yrna noaopoTa noTeH~HoMeTpa 6wna 6nH3Ka 

K 3KCIIOHeH~HanbHOH. 
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BpeMeHHLie napaMeTpLI cllopMHposaTens I puc. 3/ 6nH3KH 

K xapaKTepHCTHKaM CXeMLI H3 pa60Tbl /
7
/. 

KpamKue xapaKmepucmuKu 

Bxo,IJ, 

HMne,IJ,aHc 
IlonJipHOCTb 
Ko3cllcllH:o;HeHT oTpa)KeHHH 
,IJ,nJI nepena,IJ,OB c cllpoHTaMH 

1 HC 

CToHKOCTb K nepe-
rpy3KaM 
,UonycTHMaJI 
)J,llHTellbHOCTb 
Ilopor 
aj HOMHHanbHLIH 

6/ MHHHMallbHLIH 

a/ ,IJ,Hana30H perynH-
pOBKH 

r/ Heonpe,IJ,eneHHOCTb 

,UpeB:cll nopora 
a/ npH H3MeHeHHH HanpJI· 

)KeHHJI flHTaHHJI 
6/ npH H3MeHeHHH TeMne • 

paTypLI 
MepTsoe speMJI 

-50 OM 
- OTpH:u;a TellbHaJI. 

- MeHee 0,08, B npe,IJ,enax oT 

+0,2 B ,IJ,O -5,5 B. 

- He MeHee ±25 B fa HMnynbce/. 

• mo6aJI, CBLIWe 4 HC. 

-20MB, 
- 3 MB / onpe,IJ,enseTCJI rucTepe-

3HCOM TpHrrepa IIIMHTTa/, 

- 20 MB: 1 B, 
- 1 MB npH 20 MB, 

3 MB npH 300 MB. 

- +0,020/o/ MB, 

- MeHee +0,90/o/ 0 C. 
- 5 HC, nmoc 6onbwee H3: 

a/ )J,llHTenbHOCTH BXO)J,HOrO 

HMnynbca nmoc speMJI soc eTa-
HosneHHJI /eM. puc. 3,a/, 
6/ )J,llHTellbHOCTH BCTpoeHHOH 

3a,IJ,ep)KKH, 
B/ )J,llHTellbHOCTH BLIXO)J,HOrO 
HMnynbca /a pe)KHMe <1>:6/. 
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Puc. 3. Tpaf/JuKu aaeucu..wocmeii a/ aaoepxKu u epe..weHu 
60CC11fQH06AeHUJI (Jop..wupoealleAJI 0111 eeAU'IUHI»I 6XOOHOZO 
u..wnyA~»ca; 6/ nopoza cpa6a•~»reaHUJI o• OAu•eA~»Hoc•u 
exooHozo u..wnyAbca; e/ opeii(J nopoza (Jop..wupoea•eAJI eo 
epe..weHu. 
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) 

CToiixocTh x nepe
KpeCTHhiM HaBO.zu<aM - cxewa He cpa6aTwsaeT so spe

MJI noJIBJieHBJI Ha coce,lUieM 
BXO~e BMDYJII.Ca a:MDJIBTY~OH 

~o 14 B. 
Bwxo~w 

- 2 DpJIMhiX, 1 BHBepCHhiH. KonsqecTso 
Hwne~aHc - BhiCOKOOMHhiH, reHepaTOphl 

YpOBHB 
3a~ep)KI(a 

a/ MBHB:MaJihHaJI 
6/ co scTpoeHHoii cxewoii 
3a~ep)KI(B 

TOI<a. 
- 0-;- -16 ..wA (NIM). 

- 17 HC, 

- 257 80 He I C 8 = 7,5 ntiJ/. 
Co6cTBeHHoe "ryJIJIHBe" 
,IJ;peii41 3a~ep)KI(B 

- 3,5 He jcw.rpa4lsx Ha puc.3a/. 

a/ npB B3MeHeHBB 
DBTaHBJI - :MeHee +0,015~ /..wB, 
6/ npB B3MeHeHBB 
TewnepaTypw - MeHee +0,13~/° C. 
,lJ;JIBTeJihHOCTh BhiXO,lUIOrO 
BMDYJII.Ca 
cl>pOHThl 

,IJ;peii:4l ~BTeJihHOCTB 
BhiXO~HOrO BMDYJII.Ca 
a/ npB B3MeHeHBB DBTa-

- 5760 HC /C8= 7,5 ntiJ/. 
- 3 HC. 

HBJI - MeHee +0,015~/ ..wB, 
6/ DpB B3MeHeHBB Te:M-

nepaTypw - MeHee +0,13~/ °C. 
MaxcBMaJihHaJI pa6o'laJI 
'laCTOTa 
a/ npB MBHBMaJihHOH 3a-

~ep)KI(e - 100 MT14, 
6/ CO BCTpOeHHOH 3a~ep>K-

KOH - 1/ I t3 + 5 HC/. 
Tox, noTpe6nJiewwi 
6JIOKOM - -6 B/1 ,7 A. 
TewnepaTypHwii ,1Uiana3oH - 0++60° C. 
KoHCTPYI<n.BJI - JI'Ieiixa KAMAK - 2M. 
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,40IIOJIHHTEJihHME B03MO)J(HOCTH 

llepBhlH wopMHpoaaTenL nepeao~HTCH B pe~HM reHe
paTopa naqeK HMnynLcoa nepeKnroqaTeneM Ha 3a~Hei na
HenH. qHCnO H ~nHTenLHOCTL HMnynLCOB B naqKe perynH· 
pyiOTCH nOTCHD;HOMCTpaMH t 3 H t 11 • ,lJ;nHTCnLHOCTL naqKH 
3a~aeTCH BXO~HhlM CHrHanOM. 

llepeKnJOqaTenL Ha 3a~Hei 
naHenH ycTaHaBnHBaeT TaK~e 
AHana3oHt3 Ht 11/pa3~enLHo/ 

t 3 H t 11 /BMCCTC/ 

• X 1, X 20, B nepBOM 
wopMHpoaa Tene 

• X 100. 

CIJETBEPEHHbiH ct>OPMHPOBATEJih 
CO CJIE,4.HII!HM IIOPOTOM 

llpHHD;HnHanLHaH CXCMa WOPMHpOBa TenH TOqHOH BpeMeH
HOB OTMCTKH npHBe~eHa Ha puc. 4. cl>opMHpOBaTenL peanH· 
3oaaH Ha ~HwwepeHu;HanLHLix npHeMHHKax 3CJI c napawa3-
HhlM BhlXO~OM, C 3a~ep~KOH pacnpOCTpaHCHHH - 2 HC H 
pa6oTaeT no MeTo~y cne~HID;ero nopora/9-I5$nH 3KOHOMHH 
MeeT a Ha nepe~Hei naHenH nHHHH 3a~ep~KH I- 2 HC *I 
B u;enH o6pa3oBaHHH napawa3Horo cHrHana Ha axo~e Bhlnon
HeHa B BH~e nonOCKOBOH nHHHH Ha neqaTHOH nnaTe jp = 
= 50 OM/. ,ll;HcKpHMHHa TopoM "HynH" cny~HT TYHHenLHhlH 
~Ho~. HcnonL30BaHHe ~ayxKacKa~Horo npe~ycHnHTenH no-
3BOnHno ~oaecTH. ero nopor ~o - 4 MB. MeHLWaH aenHqHHa 
nopora HCBhlrO~Ha H3- 3a poeT a MCpTBOrO BpeMeHH ~HCKpH
MHHaTopa, llpH U IT= 4 MB BhlXO~ Ha "nnaTO" no 3a~ep~Ke 
npOHCXO~HT npHMCpHO Ha 150 MB BXO~Horo CHrHana, r~e 
cl>3Y TOnLKO HaqHHaeT oyecneqHBaTL cpaBHHTCnLHO BhlCOKOC 
BpeMCHHOe pa3peweHHC 14/.,lJ;HCKpHMHHaTop BepxHero ypoB· 
HH, 3a~aiOID;HH nopor acei cxeMhl I 100 MB/, co6paH Ha 
O~HOBH6paTope /KOH~CHCaTOp 200 net>/. ,lJ;HCKpHMHHaTOp 
BepxHero ypOBHH OTKphlBaeT BOpOTa /cxeMa "npOBO~HOe 

* cPOpMHpOBaTenL pa3pafioTaH ~nH fihlCTphlX cl>3Y, ~nH 
cHrHanoB c WPOHTOM 6onee 4~5 HC Mo~o HcnonL30BaTL 
BHCWHHH Ka6enL 3a~ep~KH. 
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t 

H" - M1, M2, M14/ ~nH CHrHana apeMeHHOH oTMeTKH 
c ~HCKpHMHHaTopa "Hyng". 3a~HHH WPOHT CHrHana wopMH· 
pyeTCH ~H~epeHD;HpOBaHHCM C nOMOID;LIO nHHHH 3a~ep~H 

/nonocKoBaH nHHHH - t 3 = 4 HC, p = 100 OM/. 0~HOBH6pa
TOp, 3a~aiOID;HH ~nHTenLHOCTL BhlXO~HOrO HMnynLca, 3KBH" 
aaneHTeH HcnonL30BaHHOMY B BOCLMHKaHanLHOM wopMHpo
BaTene. BMxo~Hhle ypoBHH no CTaH~apTy NIM o6pa3yiOTCH 
C nOMOID;LIO 3MHTTCpHhlX nOBTOpHTeneH. )J;nH ynpOID;CHHH 
CXCMhl npHMCHCHO CMCID;CHHe nHTaHHH HHTerpanLHhlX CXCM 
Ha +1 ,3 B. Ha 3a~HIOIO naHenL BhlBe~eH ~ononHHTenLHLIH 
KOHTpOnLHhlH BhlXO~ C ~HCKpHMHHaTopa BepxHero ypOBHH, 
~nH perHCTpaD;HH qHcna HMnynLCOB, nocTynHBWHX Ha WOP" 
MHPOBaTenL /BhlX. 3/. 

CxeMa CO~ep~HT Manoe KOnHqeCTBO KOMnOHCHTOB, qTO 
n03BOnHnO pa3MCCTHTL B O~HOM 6noKe 4 He3aBHCHMhlX 
WOPMHpOBaTenH /c yqeTOM ra6apHTOB nHHHH 3a~ep~KH/. 

llpHMCHCHHC 6hlCTphlX ~H~epeHu;HanLHhlX npHCMHHKOB 
H ~HCKpHMHHaTopa Ha TYHHenLHOM ~HO~e n03BOnHnO nony
qHTL BhlCOKHC xapaKTCpHCTHKH no TOqHOCTH BpCMCHHOH 
npHBH3KH B ~Hana30HC aMnnHTY~ BXO~HhlX CHrHanOB /CM. 
puc. 5/. Cne~yeT OTMCTHTL ManYJO BenHqHHY "Bhl6era" 
no 3a~ep~Ke /B HHTepaane BXO~HhlX CHrHanOB 1007150 MB/ 
npH axo~e wopMHpoBaTenH B pa6oqHi pe~M. 3To no3ao
nHeT HCnOnL30BaTL ero KaK aMnnHTY~HhlH~HCKpHMHHaTOp 
C TOqHOH BpeMeHHOH OTMCTKOH. 

HH~e ~aiOTCH KpaTKHe xapaKTepHCTHKHWOPMHpoaaTenH, 
HCKniOqeHhl HMCIOID;HCCH BhlWC ~aHHhlC, CBH3aHHhlC C O~HO • 
BH6paTopoM, wopMHPYIOIUHM BhlXO~HOH HMnynLc. 

KpamKue xapaKmepucmuKu 

Bxo~ 

HMne~aHc -50 OM. 
Ko3~Hu;HeHT oTpa~eHHH - MeHee 0,05, B npe~enax 07 

7 -5 B. 
Pa6oqHi ~Hana30H 
aMnnHTY~ - OT -0,15 B ~o -5 B. 
Pa6oqHi ~Hana30H WPOHTOB 
BXO~HhlX CHrHanOB • 274 HC. 
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Puc. 5. 3a6UCUMOC111b U3M€H€HUJI aaoepJKKU l74{fiopMupoea
llleAeil 0111 aMnAUIIIYObl UMnyAbCa C 4)3Y C fPPOHIIIOM 3,3 HC 
ja.:,.zj; ma xe aaeucuMOClllb OAJI nepeozo {fiopMupoeameAJI OAJI 
UMnyAbCQ 4)3Y C fPPOHifiOM 7,7 HC /0/. 
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)J;onyCTHMaJI .IVIHTenLHOCTL 
BXO,IJ;HLIX CHrHanoB - mo6aJI, CBLIIIIe 4 HC. 
Meprsoe speMJI npH 
20-KpaTHOH neperpy3Ke - 30 HC. 

BLIXO,IJ;LI 

KonH'Iecrso 
HMne,~~;auc 

3a,~~;ep)I(Ka 

"rynJIHHe" BLIXO,II;HOrO 
HMnynLca s pa6o'leM 
,II;Hana3oHe aMnnHTY,II; 
)J;peiicll 3a,~~;ep)I(KH npH 
H3MeHeHHH DHTaHHJI 
a/ -6 B 
6/ +6 B 
cl>pOHTLI BLIXO,IJ;HLIX 
HMnynLCOB 
a/ nepe,~~;uuii 
6/ 3a,II;HHH 
MaKCHManLHaJI pa6o'laJI 
'laCTOTa 
ToKH, norpe6nJieMLie 
6nOKOM 

TeMnepa rypHLiii 
,IJ;Hana3oH 
KoHCTPYKU:HJI 

- 2, npJIMLIX /ypoBHH NIM I. 
- HH3KOOMHLIH, reHepaTOpLI Ha-

npJI)I(eHHJI I 3aiu;Hiu;eHLI or KO
porKoro 3aMLIKaHHJI/. 

- 15 HC. 

- ± 75 nc. 

- -0,4 nc/MB, 
- +0,8 nc/MB. 

- 2 HC, 
- 4 HC. 

- 40 MF14. 

- -6 B/0,8 A, 
+6 B/0,9 A. 

- 07+40° c. 
- JI'IeiiKa KAMAK - 1M. 

B 3aKmo'leHHe aBTOpLI C'IHTaiOT CBOHM ,IJ;OnroM no6na
ro,ll;apHTL B.H.KaKypHHY, R.H.MaKCHMeHKOBy, M.)J;.EscTHr
Heesy 3a TeXHH'IeCKYIO DOMOID;L. 
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