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KacKaAOM Ha TpaH3ucropax

MOSFET

B nonynsipHoli Hay4YHO-mexHuU4ecKol numepamype onybnu-
KOBaHO MHOXECcme0 cmameli Ha meMy Kadecmea 3e8ydaHusi
mpaH3ucmopHsix ycunumened. [Npednazaemcss MHO20 meope-
MuYecKux paccy)X0eHull U npakmu4yeckux cxem ycunumeriel
MOWHOCMU 38YKOBOU 4acmombl 8bICOKOU 8epHOCMU. ABmop
npedcmaensiem ceoll eapuaHm peweHuss 3mol npobnems..

pOCTbIe JIAMITIOBBIC ycmmTe)m

MOIIHOCTH HE HMEIOT OO BEKTHB-

HO BBICOKHX IIapaMeTPOB, TaKHUX
KaK K03 bUIHEHT HeMHENHHbIX UCKa-
xenunt (KHHM) u monoca BOCIpousso-
IMMBIX 4YacTOT. JTH IIapaMeTphbl PEIKO
6BUTH qume HECKOJ/IbKHUX HpOHeHTOB u
15 xI'ry cooTBeTCTBEHHO. M3-3a mpumMe-
HEHMsI BbIXOIHOTO TpaHcdopMaTopa ITy-
61Ha 06paTHOIT CBA3M TAKMX YCHIHTENEH
He Mora ObiTh 60sbiie 12...18 nb 1o
YCJIOBHAM OGECIIEYEHHS YCTOMYUBOCTH.
OnHAKO HY OOMH M3 JIAMIIOBBIX YCWIH-
TeJIeN MOITIHOCTH, TI0 KaKOi1 Obl cXeMe OH
HHY ObUT BBITIOJIHEH (OMHOTAKTHOM HJIH
ABYXTAKTHOM) M B KakOM ObI peXxume
OH He paboran (A wiu AB), He uMern Tex
crienipyecKux HCKaXKEHH I, KOTOPBIMH
rpeumT 60}IbIlIHHCTBO TpaH3HCTOprIX
yeunureneir ¢ KHH 0,01 %, momocoin
BOCIPOU3BOOMMBIX YacToT A0 200 kxI'i
Y DIYGHHOI OTPHLIATE/IBHOM 06paTHOI
cBsa3pio 40 nb.

ITpyMeHenne MOIIHBIX KPEMHHEBBIX
KOMH}IeMeHTaprIX TpaH3HCTOPOB B
BBIXOJTHOM Kackazie YM3Y He ycrpans-
€T 3TH NpO6IEMBI U3-3a MX HEBBICOKHX
YAacTOTHBIX CBOMCTB U HEUOECHTHUYHOCTH
XapaKTepHCTHK. ITosiBnenue ,D;OCTyHHbIX
MOIIHBIX TIO/IEBBIX TPAH3UCTOPOB C U30-
IIHpOBaHHbIM 3aTBOp0M nano BO3MOX-

HOCTB IOCTpouTh YM3Y ¢ KauecTBOM
3BYYaHM, KaK y JIAMITOBBIX YCHIHTENEH.
ITpu paspaboTKe IIpeIaraeMoit CXeMbl
YMB3Y aBTOp MCXOMIUT U3 CIEOYIOIIHX CO-
o6paxxeHUIT: ITy6uHa 061meit OC no/mKHa
6bITh MUHUMAJTbHOM WIH IIOJIHOCTBIO OT-
CYTCTBOBATS, JHHeIHOCTE AUX nomxHa
6BbITb MAKCUMIBHOMH, YaCTOTA CPe3a ycH-
nenaust 6e3 OC — ue ke 20 k1.
[TpuHIUIEM@IbHAS CXeMa YCHIIMTES
usobpaxkeHa Ha puc. 1.
Texuuueckue XapakTepUCTUKH
ycunutens 6es OOC

BxopHoe conporusnenue, KOM 100
Koaddunnent ycunenns

10 HanpshKeHuio, nb 45
Yacrora cpesa 110 YPOBHIO

-3 ob, xI'n 56

Bpems HapacTanud M crmaga
HanpskeHusa ipy Re = 8 OM, Mkc 5
MaxkcumManbHas BBIXOIHAsA
MOII[HOCTbD, Bt

Ha Harpyske 8§ OM 32

Ha Harpyske 4 OM 64
YposeHp 11yMa pu 3aMKHYTOM
Bxone, nb -78

Heunseprupyromuit YM34 npen-
crapjAeT co60i1 AByXKacKagHbII O de-
PEHIMATBbHBIA YCHIMTENb ¢ MOILIHBIMH
MOJIEBBIMU TPAH3UCTOPAMHU Ha BBHIXOJIE.
Bxopnoit nu¢depeHnnanbHbIi Kackas

.2 a3 )3,

BBINOJIHEH Ha MIOJIEBBIX TPAH3MCTOPAX C
N-KaHAJI0M, HPH 3TOM OTIIAJaeT Heo6-
XOIUMOCTb B T€HepaTope cTabHIbHOTO
TOKA [ ero nuranusa. Pabouuit TOx
KacKajia paBeH 2 MA.

BXoHO# cHIHaI IIOCTYIIAeT Ha 3aTBOP
tpausucTopa VT1 uepes GumbTp BBICO-
KuX yactoT R1C4, 3auUialondii BXOx
OT BbICOKOYAaCTOTHBIX HABOO OK. Pexxum
nuddepeHnHaTbHOrO KacKafia 3agaeTcs
pesucropoM R9, pesucrop R8 cayxur
IS 6a/TAaHCMPOBKH TIPH HACTPOMKe.

HHTerparop Ha ONepaniMOHHOM YCH-
mutene DAL ¢ mOcTOAHHOI BpeMeHH
R5C3 cayskuT /i ycTpaHEHHMA TIOCTO-
AHHOIO HaNpsHKEHHUSA Ha BBIXOZI€ YCH-
aurend. OTKJIOHEHHE IIOCTOSTHHOTO
Halps)XEHHST OT HYJNEBOTO 3HAYCHHUA
Ha BBIXOfI€ 3aBHCHT TOJIBKO OT Halps-
YKEHHUSA CMEIIEHUS Hy/IA IIPUMEHEHHOTO
OY u ne npespiaer 15 MB.

OCcHOBHOE YCHICHHE TIO HANIPSHKEHNIO
obecrieurBaeT Tpansucrop VI3 co crens-
LM NIOBTOpHTENEM VT4 1 reHepaTopoM
crabwibHOTO ToKa VIS5 B Harpyske. Ha-
YAIBHOC¢ CMECIIICHHUEC BBIXOAHBIX ITOJICBBIX
TPAH3HCTOPOB COCTABJIsIET IIPHOHM3UTEb-
HO 7,5 B u 06pasyeTcst Ha ITapa/Ule/IbHOM
crabwmsarope DA2 ¢ BbICOKOI TeMIepa-
TYPHOU CTaOW/IBHOCTBIO Y IMHAMUYECKHUM
conporusienneM menee 1 Om.

PakTHYECKH HATPY3KOHU TPAH3MCTOpA
VT3 1o mnepeMeHHOMY TOKy SIBJAETCS
TOJIBKO pe3ucTop R12, MeHsAs HOMHHAN
KOTOpOTO, MO)KHO B IIUPOKHUX IIpefe-
JIaX peTyIMpoBath 0611 i1 K03 dHuLIHeHT
ycwienus 6e3 ob6parHoi caasu. [Tpu sToM
6ymeT U3BMEHATBCA U 4acTOTa CPe3a,

[TosropuTens HanpsyKeHUs V14 cos-
MECTHO C I'eHepaTOpOM CTAGMILHOTO
TOKa VI'5 Harpy>xeHbl Ha 3HAUMTE/IbHYIO
€MKOCTb 3aTBOP-HUCTOK BbIXOQHbBIX TPaH-
3MCTOPOB, IIOSTOMY BEIMUYMHA TOKA BBI-
6paHa 10cTaTOYHO 60sBINON (12 MA).
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[image: image2.png]Ha tpansucropax VI6 u VI7 cobpan
Y31 3ALLMTHI OT MEPETPY3KH MO TOKY MPH
KOpOTKOM 3aMBbIKaHHH Bbrxo/ia. [1pu BBI-
OpaHHBIX HOMHHAIAX pe3sucropos R25,
R26 u R28, R27 TOK KOPOTKOTO 3aMbIKa-
HMA OrpaHudeH Ha yposHe 8 A. Y cunmrens
IHTAETCS OT MHTEIPATbHBIX CTAOUIN3aTO-
pos DA3 1 DA4 ¢ BBIXOIHBIM HanpshKe-
HueM £30 B. 310 HaNpsKeHUe BIMSET HA
MAaKCMM/IBHYIO BBIXOJHYIO MOLIIHOCTD,
HO OFPaHHYEHO MAKCHM/IbHBIM HAmNpsi-
JeHHeM CTOK-3aTBOP TPaH3HCTOPOB IUd-
depeHIMATBHOTO KacKaja.

[TpH 3aMKHYTBIX KOHTPOJIbHBIX TOUKaX
KT1 1 KT2 unBepTHpyIOII#ii BXOA AHG-
(epeHIMTBHOTO KACKana He UCTIOMb3y-
ercs, 1 yCWIHTe/b paboTaer ¢ o6LIeH 06-
PATHOI CBASBIO r1y6usoi e 6o1ee 10 ob,
KOTOpas MOIAeTCA Yepe3 4aCTOTHOKOM-
NEHCMpOBaHHBIN Oeymrenb R14R13.

Tox TMOKOS BBIXOJIHOrO KacKaja BBI-
6pan nocraTouHo 6obiiMM (100 MA)
u peryaupyercsa pesucropom R20.
TepMocTabuM3anuA He MPUMEHSIETCS
6naromapsi OTPULATEIBHOMY TeMMEpa-
TypHOMYy K03(pbUIHMEHTY KPYTH3HBI
TIepeaTOYHOM XapaKTEPUCTHKH BBIXOI-
HbIX TpaH3ucropos. [Toce Ke60/1bIIOTO
HAaYa/IbHOTO TIPOrPeBa cXeMbl TOK TTOKOS
NPAaKTHIECKH CTabUIeH.

YM3Y BbIno/IHEH U3 IIMPOKO PacIpo-
crpaHeHHBIX jetanei. IlocrosiHHbIe pe-
3UCTOpBI — H060TO TUMA YKa3aHHOH Ha
cxeMe MOLLHOCTH ¢ nonyckoM 15 %. ITon-
CTPOEYHBIE PE3UCTOPBI TyHLLIe IIPUMEHHTD
TIPOBO/IOYHBIE MHOTOOG0POTHBIE, HAIIPH-
mep, CIT5-14, CIT5-2. Korpercaropbi C1,
C3, C8, C15 — mrenoynbie K73-17 wiu
anamoruysele, C6, C7 — KM5, K10-17
rpynit M750, M1500, ocranbabie — H50,
H90 win aganorn4Hble UMNOPTHBIE. OK-
cupnabie — K53-1, K52-1 umm gpyrue.
Tpausucropel VI1 u VI2 MoxuO 1npu-
merutb KIT303T, JI. JKenarenbHo mo-
no6parh Tapy ¢ 6/IM3KMMH 3HA1eHHUSIMH
Ha4aTbHOT0 TOKa. OIepaHoHHbI yCH-
MTeb — O6IIEero NPMMEHEHHS C MaJlbl-
MM BXOJIHBIMH TOKaMH, Haripumep TLO71.
Crabwimrporst VD1, VD5 — mo6ble Ma-
NoMOIIIHBIE Ha Hanpshkerue 12 B, VD8 u
VD4 — ¢ HanpsbkeHreM cTabwinsanuy
B muarasose 10...18 B.

Tpassucrop VI3 no/mken UMETb MUHH-
MATHHYIO eMKOCTb KOJUIEKTOPA, BOSMOYKHO
Gonbimit ko3 GUIHEHT Mepenadn ToKa 1
MAKCHMMAa/IbHOE HAIPXKEHHE KOJUIEKTOP-
6aza He MeHee 100 B. Mo)XHO MCIIONIB30-
satb 2SA1370 w1 BCUT KII960. B xa-
gectBe VT4, VI5 nopoiayr 25C3953 wm
BCHUT KI1959. Crabwmsarop DA2 MokHO
IIPUMEHUTB C MIO6BIM GYKBEHHBIM HHITEK-
com B kopriyce TO-92 wm K142EH19A.
Crabwmsaropbl DA3, DA4 Mo>xHO 3aMe-
mrb Ha K142EH12 u K142EH18. Tpan-

sucropsl VI6, VI7 — mo6ble MaloMOLL-
Hble KpeMHHeBbIe, Hanpumep, 25C945 u
25A733, KT315, KT361.

B BBIXOTHOM KacKafie yCHIMTENIA MOX-
HO MpPUMeHHUTh Tpansucropbl IRF532,
[RF9532, IRF540, IRF9540, IRF640N,
IRF9640N, a Ttaxxke 2SK1058, 25J162,
EC10N20, 10P20 um oTe4yecTBEHHBIE
KIT746A, KI1785A. KaTymika L1 6es cep-
JNEeYHHKA, CONEPXUT 20 BUTKOB MPOBOAA
IT9B-0,8, HAMOTaHHBIX HA OIIPABKE JMa-
MeTpoM 8 MM.

Ycunurenp BBINOJHEH HA IJIATE M3
CTEKIOTEKCTOMUTA, (POBIMPOBAHHOTO C
OIHO¥ cTOPOHBL. 11 crepeodoHHIECKO-
TO YCHINTENA CTaGIIHSHPOBAHHbIE [IEMTH
muragusa +30 B u £12 B no/okHBI ObITH
o6uuMu s 060Mx KaHatoB. TpaH3uc-
topbl VT4, VI5 cHabxeHbl TEIIOOTBO-
JAMH U3 CBEPHYTHIX B TPYOKY a/lIOMUHHU-
€BbIX TUIaCTHHOK, HAJEeTBIX HA KOpIyca
tparsucropos. [Juon VD4 cMOHTHPOBAH
TO/1 KOPIIYcOM TpaHsucropa V5 u uMeer
€ HUM TeIIOBOM KOHTAKT., CTabyinsaro-
pbt DA3 1 DA4 cHa6)keHbI He60MbLIMMH
TIACTHHYATBIMHU TETUIOOTBOJAMH.

Beixogsble TpaHsucropsl VI8 u VI9
pacmoso>KeHbl Ha OOIIEM TETIOOTBOJIE
momanbilo 1000 cM? ¥ H30MPOBAHBI OT
HET0 KepaMHUYECKMMH TETUIOIPOBOJIHbBI-
MH TIPOKIaaKaMH. MOXXHO MCHONB30-
Barh CJIOAY WM CWIMKOH. TemooTson
BBIBENICH Ha 3aJHIO CTEHKY KODITyca
ycwnurens. [ledaTHas Tiata pacrnoioxe-
HAa HEMOCPENCTBEHHO Haji BBIXOJHBIMH
TPaH3MCTOPAMH M COEIMHEHA ¢ HUMH
KOPOTKMMH NTPOBOAaM#. MICTOYHHK MuTa-
HUS ABJIAETCA OOIIMM 1A IBYX KAHAJIOB,
BBITIOJIHEH Ha Oase crwioBoro Tpancgop-
maropa TC-250 # copep>XUT MOCTOBOM
BBIMPSMUTENIb Ha Harpskenue 130 B u
TOK He MeHee 3 A ¢ ByMs KOHIEHCATO-
pamit 22000 Mx® Ha nanpsbkenue 50 B.
Koupencatopsl Moryt 661tk K50-18 mmm
AHA/IOTHYHbIe UMNOPTHEIE. OBU coenu-
HEHBl ¢ BBIXOJHBIMHM TPaH3UCTOPAMH
W KIeMMaM{ TOJKTIOYCHHUsA Harpysku
NPOBOAMH MUHHMA/IbHOM JUTMHBL JIpy-
TO MOCTOBOM BBIIPAMMTE/Ib COACPKUT
nBa xougencaropa K50-24 2200 Mx®d x
x 63 B 11 jo/pKeH obecrieyuBaTh HAIpsKe-
uue 40...45 B ipu Toke 100 MA. O61rime
NpOBOJAA BBIMPAMHTENEN COENHHSIIOTCS
B OJIHOI TOYKE OKOJIO OOLIEH KIeMMBI
HArpysKu.

Cnenyer y4ecTb, 4TO BbICOKOOMHBIN
BXOJI YCWIHTEA 1yBCTBUTENIEH K HU3KO-
4aCTOTHBIM HABOIKAM CO CTOPOHBI CHJIO-
BOTO TpaHcopMaTopa, CEIOBATENbHO,
MOC/IENHHIT C/IETyeT PacIIojIaraTh o BO3-
MOYKHOCTH JaIblie OT TwiaThl YM3Y.

I[Tepen mepsbiM BrIOYeHHeM Y M3Y
He0OX0MMO TPOBEPUTH NTPABWIBHOCTD
MOHTa)Ka, COETHHHTH BXO]1 € 0OLIIMM Npo-

BOJIOM, a8 HAarpy3Ky He IOJKIIOYaTh. Pe-
sucrop R8 ycranosuTE B cpennee, R20 —
B BepXHee M0 cXeMe TI0JI0KEHHEe, MEKTY
HCTOKAMH BBIXOIHBIX TPAH3MCTOPOB MOJI-
KIIOYHTD BOJBTMETP MOCTOAHHOIO TOKa
Ha 1 B. [lanee cnenyer BKIOYHUTD MHTA-
Hie U, MeJUIEHHO MOJCTPauBas PESUCTOP
R20, ycTaHOBUTD TOK MOKOS BBIXOJHOTO
Kackana paBubiM 70...100 MA (o 1oKa-
3aHMAM BombTMeTpa 50...66 MB). 3aTeM
Hafl0 YOEeMUTBCS B TOM, 4TO IOCTOSTHHOE
HanpshKeHHe Ha BbIXozie He 6onee 15 MB.
C moMOIIBIO TIOJICTPOMKH pesucTopa R8
YCTAHOBHTh MHHMMA/IBHOE HANPAKEHHE
Ha Bbixoge DAIl. Ecmu HynesBoe Hanps-
kerue Ha DAl ycranoBuTh He ypaercs,
MO>XHO M3MEHHTh HOMHUHAJ pe3UCTOpa
R9. ITpusHakoM xopolel 6aTaHCHPOBKU
nrbdepeHIHATBHOTO KACKaa ABIAETCA
NpHUMepHOe PABEHCTBO HANPAKEHHU Ha
pesucropax R6 u R7 u 65mskoe K Hymo

HanpsDKesde Ha Bbixoge DAL Ha atom -

HIOKHBAHHE YCWIHTENS MOXKHO CYUTATh
3aKOHYEHHBIM.

Y aBropa yCHJIMTENb ¢ IBYMS KaHa-
JIAMHM 3KCIUTyaTHPYeTcs B COCTaBe CTe-
peokomiekca 6omee aByx ner. Ilpen-
BAPUTE/IBHOTO YCHIUTENA-KOPPEKTOPa
HET, UMEETCS TOMbKO PEryIATOp TPOM-
KOCTH, cOOpaHHbI Ha 6ase MHOTOIIO-
3UIMOHHOTO TEPeKTIoYaTe/A C 11aroM
perynupoBku 2 nb. Heob6xogumMocru B
peryasitopax TeM6pa He BOSHHKAET.

3aMbIkasg ¥ pasMbIKasg KOHTPOJIbHBIE
touku KT1 1 KT2 npu BKTIOYEHHOM yCH-
nuTenie (M3MEHEHHE YCWIEHHA KOMIIEH-
CHpyercsl pery/aTopoM I'POMKOCTH ), TIPU
NPOCIYIINBAHNH PA3/IMUHbIX My3bIKa/Ib-
HBIX IPOM3BENCHII MOYKHO TIONPOo6OBaTh
YJIOBHTB PasHHUITY B 3By4aHHH ¢ 06paTHOI
CBA3BIO ¥ Ge3 Hee. Pa3HUIA NPAKTHYECKH
He OILIyLIAeTCs], HECMOTPS HA HEKOTOPOE
00'BEKTHBHOE YIydIli€HHE TapaMeTPOB
npu srmodennn OC., ITo cy6beKTUBHBIM
OLIEHKaM TIPH JTUTEIbHOM SKCIUTyaTalidH
C pas/MYHbIMH aKyCTHIECKMMHU CUCTEMA-
MM 3ByYaHHE YCHINTEIA XapaKTePU3YeTCs
MPO3PaYHOCTBIO, JTETKOCThIO, XOPOILEH
npopaboTKOl MHCTPYMEHTOB 3ajHETO
IUVIaHa.
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