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B otom Opowtope Oyoyr paccmatpmBaTbCsd  CXEMOTEXHUMYECKME U
npakTnyeckne peanusaumm Kadepos. [Moka, 30ecb pacCMOTPEHbl TOMbKO MOM
HapaboTKN.

Kauep — anekTpoTexHuyecKkoe YCTPOWCTBO, B KOTOPOM aKTMBHbLIA 3NEMEHT
(TpaH3ucTOp, Nnamna) ynpaBnsieTCsl ANEeKTPOoCTaTUYECKMMU 3apsidaMyn NpPsiIMOro
MPOUCXOXOEHNS!, YTO OCYLLECTBNSIET NaBMHHbIE pPeakuMn 3TUM SFIEMEHTOM,
dopmmnpoBaHne KpyTbix (PPOHTOB M BbIOpOCA MM HOBLIX 3NIEKTPOCTATUHECKMX
3apsaoB.

Knaccugpumumnpyem Kayepbl Mo KpUTepUo aHepronoTpedneHmus:

Knacc A — o4eHb 3KOHOMUYHbIM Kayep, co3gaeT A4OCTOMHOE n3rydeHune npu
HMU3KOM NOTPeBNEeHNN Knaccu4ecKkomn aHepruu;

Knacc B — Kauyep, cosgatoLmin JOCTOMHOE U3nydYyeHne npyu ymMepeHHOM
noTpebneHnn Knaccu4eckom aHepruu;

Knacc C — HeakoHOMMYHbIN Kayep, co3gaeT nanyveHne npu 3aBbilUEHHOM
noTpebrieHnn Knaccu4eckom aHeprum;

He cTouT oTpuuaTtb 1 Toro, 4to Kayep mMoxeT He noTpebnaTb Knaccuyeckou
9Heprum BoobwWe. Hanpumep, npu ynpasneHun mynbtTBMbpaTopom MiMo
(MuMiMo) unu nuTaHnn oT N3Ny4YeHns LWMPOKoBeLaTenbHbIX paguocTaHumi. Ho
aaxe, ecnu cxema takoro Kadepa nosisutcs, Mol npucsomm en Knacc 0.

Kayep | — npocTtoe ycTponcTBO, AEMOHCTpUpyowee cnocod BKIOYEHUS
aKTUBHOIO 3anemMmeHTa Ons AOCTUXKeHua Kadep-adodekTa. Cioga OTHOCATCA Bce
Kauyepsbl, He cogepalume BbICOKOBOSIbTHOM KaTYLLKMW.

Kayep Il — nonynepunogHble Kayepbl cpegHen u 60MbLLIOA MOLLHOCTH,
cofepxawme  BbICOKOBOSIbTHYK  KaTyLUKy, TMOAOKMIOYEHHYHD MO  CXeme
TpaHcopmaTopa Tecna.

Kauep Ill — nonHonepmoaHble Kauepbl cpegHein n OOMbLION MOLLHOCTH,
cofepxawme  BbICOKOBOSIbTHYKO  KaTyLUKy, TMOAOKMIOYEHHYHD MO  CXeme
TpaHcdopmatopa Tecrna n NOAKMIOYEHHOro napannenbHO MCTOYHUKY NUTaHUSA
aKTUBHOrO 3fieMeHTa.

Kauep IV — Kadep, B KOTOpOM yrnpasnisowas aHepruss UCTOYHMKA MUTaHUS
pasgerieHa C 3aBfiekaeMon YCTPOWUCTBOM 3JHepruen nocpeactBoM NpPUMEHEHUs
napamMeTpuyecKkoro TpaHcgopmaTopa.
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MpunavBaem K KOHOEHcCATOpy MOMIeBOM  TpaH3UCTOp. 3apshkaem
kKoHAeHcaTop. Kacaemcsi oTBepTKom 3aTtBopa TpaHauctopa. Llenyok. dukcnpyem
Ha 3aTBope N TpaH3ncTopa oTpuuaTenbHbin 3apsan. PaboTy akTMBHOro anemeHTa
3[eCb MOXHO accoumMmpoBaTh C paboTon BakyyMHOro Hacoca.

B paboTtatowem Kadepe HebOnbLLION MOLLUHOCTM KOCHEMCH MO ouvepeam
CBETOANOAOM [0 BbIBOAOB aKTUBHOIO 3fIEMEHTa, Npuaep)xmBasi BTOPOWM BbIBOA
ceeTognoga pykon. B GonbwnHCTBE cnyvaeB, Oonee spkoe CBeYeHUe
ceeToanoaa ¢ basbl TpaH3ncTOpa 3aMeTHO HEBOOPYKEHHbLIM B3rNsiA0M.

HabnrwoodeHue: DigitalM-0-1

HabnwdeHue: DigitalM-0-2
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K BbiBOOYy BB KaTywkn nogknoveH Ouod, K KOHUY Auoda Noakm4veHa
anekTpocTtatudyeckass  eMKOCTb. Ha agunooe  BO3HMKAET  HanpsikeHue.
[MoAKNYEeHHbIM NapannenbHoO AMody KOHAEHcaTop 3apshkaeTcsa. Yem Gonblie
nocnegoBaTenibHO  BKIKOYEHHbIX AMOAOB, TeM 0Oonbliee HanpsKeHue OHuU
cospatoT. Npu ctpumepe B 5SMM MHe yaanocb cobpaTtb 6aHk B 15KB 1 4yBCTBY!IO,
4YTO 9TO He npeaen. BcTpedHbin OuMoL BHYTPU 3TOM LENU TOXe [JaeT, HOo
BCTPEYHOE HanpshkaHue.



Cxewma: DigitalM-1-1
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3anyckaeTcsa nogaden nonoXMTenbHOro uMmnynbca B To4Ky «A». KaTyuwka Ha
cTaHgapTHoOM  deppute  «bodka»  8x10Mm NHOYKTUBHOCTN).
KoHaeHcaTopbl yeunmBaroT UanyvyeHne n He sSBnstoTca obssatensHbiMU. Knacc A.
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Cxewma: DigitalM-2-1
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L1, L2 — ogHa kaTywka. 2(L1) + 4(L2) Butka d=3mm (Al), D=100mm. 3anyck
nmnynscom 5B Ha 3aTBOp TpaHaucTopa. Knacc A.
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Cxewma: DigitalM-3-1
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L1 — 2.4 Butka d=4mm (Al), D=100mm. HamoTaHO coneHouzgom wunu
6udmnapom Tecna. C1, C2 — 5.6 H® Ha 1600B (Ha 630B B3pbiBatoTcd). R1=150
Owm, R2=1.2 KOm (*Hapgo nogbupatsb). L3, L4 — punbTp nutaHmsa UU9.8LF-182-LF
(BTOpas obMoTKa BKMoYeHa 3agoM Hanepen). NpumMeHeHne Takon CUHXPOHHOW
WHOYKTUBHOCTM OaeT BO3MOXHOCTb He CTaBWUTb AOMNONHUTESbHbIX (UABbTPOB
nnTaHma Ha Bxoae Kauvepa. L3 n L4 gomkHbl 66T HAMOTaHbI B pPa3HbIX CEKLUSIX.
VT1 — 2SC2625(pekomeHayeTcs), BD243C(Toxe xopoll), HO NogonayT MOYTH
nobble. O4yeHb nNnNoxo nokasanu cedba papnuHrtoHsl BDW94C, BU8B06(He
CTaBUTb).

Cxema oyeHb npudatHa B paboTte. Knacc A. PaboTaeT B LUMPOKOM uanasoHe
Hanps>KeHWM W Bcerga €eCcTb BO3MOXHOCTb MOACTPOUTb €€ 3KOHOMWYHOCTb
peanctopom R2. [opabotaHa no nateHtam H.Tecna. HapyweHue
CUMMETPUYHOCTUN NPUBOAUT K npocedaHuto ctpumepa (?7?7?). MNapannenbHo KO
TPaH3MCTOPa MOXHO MOAKIIOYMTL elle OauMH MHAYKTOP Yepes3 aHanormyHyo napy
KOHZEHCATOPOB 4S8 APYrnxX Lernen.

MHorne ncnonb3yoT AnnHHbIE NpoBoga oT Kadepa K MHAYKTOPY, NO3TOMY S
NpoBepwn, Kak BANAET UX MHOAYKTUBHOCTb Ha paboTy ycTponcTtea. Okasanock, YTo
yCTaHOBKa 2X WHAYKTUBHOCTeN 2,2MKIH nocrefoBaTenlbHO C KOHAeHcaTtopamu
nepen MHOYKTOPOM MPMBOAMUT K 4X KPaTHOMY YMEHbLUEHUIO TOKa NOTpebneHus u
HEe3HaYMUTENbHOMY YBENUYEHUID W3NydeHus ycTpoucTtea. OpHako, Haunyywime
pe3ynbTaTthl ObIY NONyYeHbl NPU YCTAHOBKE 3TUX MHOYKTUBHOCTEW NapanfenbHo
MHAYKTOPY BONM3M KoHAeHcaTtopoB (cM. L2=1,1Mkl'H). Tok noTpebneHus nagaet
Ha 20%, a cTpumep yaBanBaeTcs!

HepoctaTkoM Cxembl SIBNSIETCA 3HAYMTESNbHLIA HarpeB TpaH3ucTopa npu
HanpskeHun nutaHna 6onee 20B, He 3aBMCMMO OT NOTPeBSEMOro Toka.



Cxema: DigitalM-3-2
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MapameTpsbl L1, L3, L4 Takme xe, kak n B cxeme DigitalM-3-1. C1 — 5,6 HO,
1600B. VT1 — STW26NM60. Knacc C.

Cxema notpebnsieT MHOro Toka, ogHako paboTaeT M Oaxe eCTb CTpUMep.
[MpencraBndeT Hay4HbIN MHTEpPEC.

Cxema: DigitalM-3-3
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MapameTpsbl L1, L3, L4 Takme xe, kak n B cxeme DigitalM-3-1. C1 — 5,6 HO,
1600B. VT1 — STW26NM60. Knacc C.

Cxema noTtpebndeTr MHOro Toka, ogHako paboTaeT M gaxe ecTb CTpUMep.
MpencraBngeT Hay4HbIN MHTEpPEC.



Cxema: DigitalM-3-4
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L1 — 4 Butka d=4mm (Al), D=100mm. HamotaHO coneHongom wunm
6udmnapom Tecna. C1 — 5.6 H® Ha 1600B. L3, L4 — domnbTp nutaHms UU9.8LF-
182-LF (BTOpass obmoTka BkroyeHa 3agom Hanepen). VT1 — STW26NM60
(pekomeHpyeTcs). Knacc A.

OfgHa 13 camblx 9KOHOMUYHBIX cxeM. KoHOaeHcaTop no3BOSISIET TPaH3UCTOPY
ycneTb cpabotaTb A0 TOro, Kak Ha 3aTBope nosiButbcsl 6onee 20B, yto gaet
BO3MOXHOCTb MNOAHATbL HanpskeHne nutaHus Kadepa Bbiwe 15B. YkasaHHbIN
TPaH3UCTOP MMEET 3alUuTy 3aTBopa OT CTaTuKM U paboTaeT ropasgo ctabunbHee
npoctbiXx IRF. Cnegyet obpatuTb BHUMaHME Ha TO, YTO BCTPEYHO BKIIOYEHHbIE
anoabl MOryT BbITb MCNOMBb30BaHbl N5l OTAENEHUST CTaTUYECKOro areKkTpuyecTsa
OT KINacCuU4ecKoro Toka.

PagnaTtop ykasaHHOro TpaH3uUCToOpa OCTaeTcs, B MNPUBELEHHOM CXeme,
TennbiM gaxe npu notpebneHmnn Kavepa B 30BT. KHonka «CTapT» HyXHa, korga
eCTb HeobxoauMocTb 3anycTuTb Kadep npu HanpsbkeHun nutaHus meHee 4B. C
TpaHauctopom IRFZ34N mHe ato ypganocb npu 1,2B. Tak e, KHOMkKa 3anycka
noTpebyeTtcs, ecnn Ha 3aTBOp TpaH3ucTopa OyaeT nogaBaTbCs HanpshkeHue
Yyepes NoACTPOEYHbIN KOHOEHCATOP.

Cxema nosBonsieT ucnonb3oBaTb 00a BeiBoga BB kaTywkn. Ctpumep Ha BB
OyoeT Tonbko Torga, korga xots 6bl K ogHOMy M3 BbiBOgoB BB nogkntouveHa
anekTpoctatudeckas €eMKoCTb (MOTOK npoBoaa, 3asemneHue). MoxHo
NOAKMOYNTL HWXHUW BbiBOA4 BB K mHaoykTopy. A noaknto4var K cpegHen Touke
Budunsapa.



Cxema: DigitalM-3-5
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[MapameTpsbl L1, L3, L4 Takme xe, kak n B cxeme DigitalM-3-4. C1 — 5,6 HO,
1600B. VT1 — IRF9640. VT2 — IRF640. Knacc C.

Cxema noTpebnser MHOro Toka, ogHako paboTaeT M gaxe eCcTb CTpUMED.
[MpencraBndeT Hay4HbIN MHTEpPEC.

Cxema: DigitalM-3-6
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MapameTpbl L1, L3, L4 Takme xe, kak n B cxeme DigitalM-3-4. C1, C2 —
10H®, 1000B. VT1 — IRF9640. VT2 — IRF640. Knacc A-B.

Cxema 3KOHOMMYHA W WMeEeT paclMpPEeHHbIN AnanasoH nuTaroLero
HanpspkeHus. O4HaKo A He Hawen komnsiaHapHyo napy ana STW26NM60, a Ha
NPUBELEHHbIX B CXeMe TpaH3ucTopax MOOHATb HarnpsXKeHue Bbllle He
nonyyaetcsa. Kpome Toro, ¢ ysennyeHnem HanpsxeHus nuraHnsa IRFku HaunHaoT
Bornblie NOTPebnATb TOKa, YTO CHUXAaEeT Knacc cxeMbl. OrpaHuynTb HanpshkeHue



3aTBOpa TaK e MOXHO, NOLKMNI0YMB 3aTBOP Yepes KoHaeHcaTop n yctaHosus 100
OwmHbIn pesuctop 3-U (cm. DigitalM-2-1).

Cxema: DigitalM-3-7
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MapameTpbl L3, L4 Takme xe, kak n B cxeme DigitalM-3-4. C1, C2 — 5,6HO,
1600B. C3 — 10H®, 1000B. L2 — 4MKI'H (MMNOPTHasA MHAYKTUBHOCTb, nposog 0,5).
VT1 - STW26NM60, IRFP450, IRFZ34. Knacc A-B.

Yactoty pabotbl atoro Kadepa 3apaet uenoudka L2, C3+Cyareopa, MO3TOMY L1
MOXeT ObITb NMOON, B T.4. U HEMHOYKTUBHOW, KaTywKon. Ee MoxXeT u BoBCe He
ObiTb. CBsA3b L2 ¢ L1 v BB kaTywkonm aormkHa oOTcyTcTBOBaTh. L2 OosmkHa
COCTOATb M3, KaK MWHUMYM, 2X OTAENbHbIX WHAYKTUBHOCTEW, BKITHOYEHHbIX
nocnegoBaTenbHO N PacnoNioXKeHHbIX Tak, YTO 6bl KOMNeHcMpoBaTb HaBoakn BB
KaTyLIKWN (BCTPEYHO).

Cxema [paeT BO3MOXHOCTb YynpaBndaTb 4actotonm Kadepa m ucnonb3oBaTtb
HecTaHaapTHble MHAYKTOpPbI. [MpeacTaBnaeT NpakTUYECKMA U HayYHbIN UHTEpPEC.



