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BoixoaHoit kackax YM3Y ¢ yiy4iieHHON JIMHEHHOCTHIO Ha N-KaHAJIbHBIX
MOSFET Ttpan3ucropax.

B 1992 rony s pazpabotain BeixoaHo# kackan ans YM3Y Ha N-kaHalbHBIX [TOJIEBBIX TPAH3UCTOPAX,
OTTOJIKHYBILIUCH OT U3BECTHOU OumossipHoii cxems! [xona Jluncau Xyna, onyOIMKOBaHHON UM B
1969 roay [1]. W11 moka3pIBaeT TOMOJIOTHIO ATOTO KAacKaaa, UCIOIb3yIomero N-KaHaIbHbINA
TPaH3UCTOP, KaK (pa3omHBEpTOP It ABYX N-KaHAIBHBIX BBIXOJHBIX TPAH3UCTOPOB.
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Hnnrocmpayusa 1: Cxema ¢ N-kananvuvim (pazouneepmoom.

Tok nucrounuka Toka I1 mpu nmoMmouy noieBoro Tpanzucropa M3 AenuTcs Ha JIBE YacTH,
nporekaromue yepes pesuctopsl R1 u R2, cozgaBas ynpasistomuye HanpspkeHus: ViU Ha IBYX
BBIXOJHBIX TpaH3ucTtopax M2 u M3. CymMma nByx V3u Ipu 3TOM OCTaETCS MOCTOSHHOM,
obecrnieunBasi TOYHOE poTHBO(a3HOe ynpaBieHrue M1 u M2 B IByXTaKTHOM BBIXOJHOM KacKaJe.
OCHOBHOH HEJOCTATOK TAKOM TOIMOJIOTMH - BBICOKOE BBIXOJIHOE corpoTuBieHue 6e3 obmieit OOC.
st mpeoonenus 31oro B 1993 roay s 3amennn N-kaHalbHBIN TpaH3UCTOP B (azonHBepTope Ha P-
KaHaJIBHBIN (M OIMyOIMKOBAJ 3Ty cXeMy B kypHaie "Pagnoxo66u" #6 3a 1998 rox [2] ). DToT

BapuaHT nokas3ad Ha WMn.2.
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Hnnrocmpayusa 2: Cxema ¢ P-kananonvim ¢hasounsepmopom.
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OTa cxema - IOBTOPUTEND C HU3KUM BBIXOJHBIM CONPOTUBIIEHUEM, XOPOILIEH CUMMETPUEN U
JMHEHHOCTHIO Aaxke B orcyTcTBHE 001meit OOC. OHa neryia B OCHOBY pa3pabOTaHHBIX MHOM
ycunuteneit komnanuu Creek Audio (4240, 5250, A52, 4330), KOTOpBIE OTIUYATUCH XOPOIITHMH
U3MepeHusiMU U 3BydanueM. K coxanenuto, 3Ta cxema TpedoBasa J0CTaTOYHO OOJIBIIOr0 TOKa
MOKOs JJIs1 Xopolei nuHerHocTu. BoixoaHoit kackan y moaenu 4330 paGoTtan mpu TOKe MOKOs B
70-75 MA, GoJiee paHHUE MOJICIIA UMETTH JaKe OOJIBIINNA TOK MOKOs. OTHOM M3 OCHOBHBIX IPHYUH
storo - Hannure MectHo OOC uepe3 R1 B ynpasisomeM Tpansucrope M3, cHUXaroIen ero
KpyTHu3Hy. Bropas mpo6iema cocrosiiia B TOM, YTO HEIMHEWHas: BXOJHasi EMKOCTb 3aTBOopa M2
noAKIItoueHa B napaiens ¢ R1 u Biuer Ha mectHyro OOC, yxyamas JIMHEHHOCTb KacKaja,
0COOEHHO B TIEPEXOHOM 00JIACTH U Ha BHICOKUX YacToTax. B 1999 rony st oOHapyxui1 crmocod
3HAUUTENIBHO YIYUIINTh JMHEMHOCTh TAKOTO BBIXOJHOIO KacKa/a IIPpH MOMOIIY OYEHb POCTON
Moaudukanuu. [lepen Tem, kak nepelT K OKOHUATEIHHOMY BapUaHTY CXeMbl, OyAeT MOJIe3HO
BCIIOMHUTB €1I€ OJIMH CIIOCO0 YIPaBJICHUs BBIXOJHBIMHU TPAH3UCTOPAMH OJIHOM MOJISIPHOCTH,
W3BECTHOM, KaK MUHUMYM, ¢ cepeaunsbl 70-x. OH noka3ad Ha M. 3.
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Unnmocmpayus 3: Cxema ¢ ouggepenyuanvrvim ¢hazounsepmopom.

K coxxanenuto, 3Ta cxema cTpagaeT TaM e HEIOCTaTKOM, 4To U cxema Ha M. 1 - BeicoKoe
BbIXOJIHOE corpoTuBiieHue 6e3 obmeit OOC . Bot Teneps MOXXHO B3TJISHYTh M HA OKOHYATEJIbHBIN

BapHaHT:
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Unniocmpayus 4. uppepenyuanvhoiii pazournsepmop ¢ mecmuoi OOC
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Dta cxeMa BBITTISAUT Kak THOPH] MEXTy PEABIAYITUMH IBYMS - B HATHYUU AU DEepeHIINATbHBINA
P-kananpHbIA azomHBEpTOP, HO OH 0XBadueH MecTHOU OOC, MpeBpaIaroIIei BHIXOHON KacKal B
MOBTOpUTENb. J[71s1 TOrO, 4TOOBI 3Ta cXema Oblia paboTOCTIOCOOHA, HATPSYKEHNE OTKPHIBAHUS
BBIXOJIHBIX TPAH3UCTOPOB JOKHO OBITH CYIIIECTBEHHO HUXKE, YeM HANPSHKEHUE OTKPHIBAHUS Y
TPaH3UCTOPOB (pa3oMHBEPTOPA. ITO JIETKO BBIMOIHIETCS, €CIIH BEIXOAHBIE TPAH3UCTOPEHI - "Logic
Level" ¢ Vth < 2B, a apaiiBepa - "HopmansHbie", ¢ Vth B 06mactu 3,5-4B. B nmpotuBHOM cityqae
OyJZieH He0OX0AMMO 00ECTIeUNTh AOMOIHUTEIBHOE CMEIIIeHUe 7S TpaH3uctopa M4. Pesynbrar
TaKOT'0 BKJITFOUEHHUS - CYIIECTBEHHOE MOBHIIICHUE JIMHEWHOCTH 110 IByM MPUYUHAM: BO-TIEPBBIX,
MOTOMY UYTO YBEIMUMBACTCS YCUJIeHHE Kackaaa (hasounBepTopa 1o 3ambikanus netian OOC u, Bo-
BTOPBIX, IOTOMY YTO HEJMHEWHas BXoHas EMKOCTh M2 nepecTaia ObITh COCTaBIISIONIEH YacThIO
MectHoi eTiin OOC, kak 310 6bu10 Ha Uii1.2 . Korna st TectupoBalt 3Ty KOHGUTYPAIHIO, TO
MPOCTO MTOCTaBUJI TIEPEMBIUKY-"KaMIiep', 3aMbIKatoyo M4, Tak, 9To cxema MorJja JIETKO OBITh
BO3BpallleHA B MPEbIAYIIEE COCTOSIHUE JUIsl cpaBHEHUS. [lepBbie SKCIEPUMEHTBI € TTOJIHBIM
ycunuresneM 4330 nokasanu, 4TO TOK MOKOSI MOXKET ObITh YMEHBILIEH BABOE ITPH HEKOTOPOM
YMEHBIIEHUU UCKAXKEHUH U yayulleHuu 3Byuanus. Tak poaunca 4330MK2, u ociie Hero BApUaHThl
3TOM cxeMbl ObLTH McTosib30BaHbl B 5350 1 5350SE ¢ otnuuasiMu pesyiasraTamu. Huxe Ha M. 5
MOKa3aHbl BO3MO>KHbIE BAPUAHTHI JAJIbHEUIIIETO YCOBEPILIEHCTBOBAHUS CXEMbI, TOBBIIIAIONINE €€
CUMMETPHIO U TEIIJIOBOW PEXUM, HO Sl X HE TIPAKTUKE HE UCTIBIThIBAI. V. 6 moKa3pIBaeT MOJTHYIO
cxemy BbIX0JHOro Kackaga YM3Y ¢ BeixogHoi MmoutHoCcThIO 40 BT Ha 8 OM, moxoxyro Ha
HCIIONBb30BaHHYIO B 4330MK2.
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Hnnrocmpayus 5



G4 coupled to the heatsink of M2, M3!
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Unniocmpayus 6 — [Ipakmuueckas cxema 8vix00Ho2o kackaoa YM34
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