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Pacuem ycunumenvno20 kackaoa Ha
mpan3ucmope no cxeme ¢ oouwum
IMUMMmMeEpPOM.
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1., Yenoswe sanauy,

Y | e

0N cxeMbl YCUAUTENbHOMO Kackaga C O6WMM 3MUTTEPOM, MpeacTaBfieHHOM Ha
PUCYHKE HWXEe, OMnpeAennTb OCHOBHbIE MapaMeTpbl YCUIUTENa MNpu cnepyowmnx
3HaYEHUAX HOMWHANOB 3/IEMEHTOB CXxeMbl: TpaH3uctop KT375b, BXOoAHble U

BbIXOAHbIE XaPaKTEPUCTUKM KOTOPOro npeactaBfieHbl HWXE; WUCTOYHWK MUTaHMUS
ycunutenbHoro kackaga E, = 20 B; conpoTtuBneHue B uenu konnektopa Rk=400
OM; aMnauTyaa BXOAHOrO0 CUHYCOMAANbHOIMO CUMrHana HWU3KOW  YacToThl,
noanexatiero ycunensumio U, = 10 MB.
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Kada ¢ obLIMM SaMUTTEpPOM A51si 0bnacTy cpegHuX 4acTorT.
CxeMa ycunuTenbHOro kackaga c

o0LLMM SMUTTEPOM < ! o . l
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BxoaHble 1 BbIXoOHbIE CTaTUYeCcKue XxapaktepuctTukn TpaHamnctopa KT3756(2N3904)
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[TapaMeTpbl yCUINTE/IbHOIrO Kackaaa, Mnoa/1EXaLUNE OlNPEAESIEHHIO.
1. [lonoxenne paboyvyeri TOYKM HA BXOAHbIX W BbIXOAHBIX XaPaKTEPUCTUKAX
TPAH3NCTOPA.
2. h — napamerpbl TPAH3UCTOPAa B PANOHE PabOYEN TOYKH.
3. BxogHoe coripoTuB/IEHNE YCUITUTEILHOIO Kackaja, Rax.
4. Bbix04HOE COMpOoTUB/IEHNE YCUITUTE/IBHOIO Kackaaa, Resix.
5. KosgpgpuumeHT ycusieHus Kackaga ro HaripsikeHuro, Ku.
6. Kos@uumeHT ycnrieHns: kKackaga o 1oy, K.
/. Kos@puuymeHT ycnrieHns Kackaga o MoLHocTy, Ke.
8. BesimynHa BbIXOAHOIrO HArPsiXKEHUS YCUITNTE/IbHOIO Kacka4a.
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Z, PEACHUET rapaMeTnos,
_ 100k
1. PeXuM nokos ycunuTenbHOro Kackaga, npu kKotopom Uz, = 0, onpepenset
nonoXxeHne paboyen TOUKM HA CEMEUCTBE BXOAHbIX M BbIXOAHbLIX XAapPaKTEPUCTUK.
MonoxeHne pabouyen Toukn (Touka A) onpeaensercs 3HaYeHUsIMU COMPOTUBIEHNN
6azoBbix pe3uctopoB R,;, R,, KonnekropHoro pe3suctopa Ry npu 3agaHHOM
3HAYEeHUN HanpsXXeHnsa nutanusa E,.




HauepTM nWHWMIO Harpyskn, Ha BbIXOAHbLIX CTAaTUYECKMX XapaKTepUCTUKaX.
ConpotueneHne Rk=400 OM. YuTeM TO, YTO MO BTOpPOMY 3aKOHY Kwupxroda ans
BbIXOAHOW LIEMN B PEXMME MOKOSI UIMEEM:

Ex=IxRx+Urs

rae UK3 - HaMNps>XXeEHNE MeXxay KOJIJTIEKTOPOM N SMUTTEPOM B peXXMUME MNMOKOA.

[JaHHoe ypaBHeHMe M306paxkaeTcs Ha BbIXOAHOW CTaTUYECKOW XapaKTepucTuke
TpaH3uUCTOpa B BuAEe MNpSMOM NWHUKM (IMHUM HArpysku), MNOCTPOEHME KOTOPOW
NPOXOANT NYTEM HAXOXAEHUSA ABYX XapPaKTEPHbIX TOYEK: B PEXUME XOJIOCTOro XoAa,
korga I, = 0, umeem U5 = Ey; 1 B peXXMMe KOPOTKOro 3ambikaHuna - U5 = 0, nmeem
I, = Ei/R.
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OnpeaenuM 3TU TOYKU: B peXuMe xonoctoro xoaa, koraa I, = 0, umeem U5 = E(=

20 B; 1 B peXuMme KOpOTKOro 3amblkaHus - U5 = 0, umeem I, = E /R, = 20/400 =
0,05 A = 50 mA. lNpoBeaemM NUHUIO HarpysKu.
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Ecnn Mbl 3agagum Ha ocn Uka 3HaveHue 0,5 EK 1 npoBeneM neprneHanKynspHyo

NINHWUIO 10 NEPeCceYEHNst C NIMHNEN Harpy3Kkn, TO ONpeaennM nonioxeHue pabouen
TOYKM Ha BbIXOAHbIX CTAaTUYECKUX XapaKTEPUCTUKAX.
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JInHna Harpy3kun m nornoXxeHme pa6oqe|7| TOYKN Ha BbIXOOHbIX
CTaTU4eCKNX XapakTepnuctmnkax
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[Monyyaercs, YTo B paboyeit TOUKE IMHUA Harpy3Kn nepecekaeTcs C

xapaktepuctukon I, = f(U,5), npu I, = 0,135 mA. Onpenenum 3HadeHne Ik B
pabouen Touke.
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[Monyyaem Ik= 25 MA, Uk3=10B, npu I, = 0,135 mA.
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MonoxeHne paboyein TOUKN Ha BXOAHbIX CTaTUYECKMX XapaKTepUCTMKaXx
nosny4vaeTcs npu nepeceveHnn nuHum I, = 0,135 mA, napannensHon ocn U63, ¢

xapakTtepuctukon Iz = f(Ug;), npn Uka = 10 B. Onpegenvm B pabouen Touke
HanpshkeHne U6a3.
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HanpsixeHne B pabouen Touke U630=1,06B.
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Pe3anctopbl R;, R, CO30al0T Ha BXoAe YCUNUTENbHONO Kackaga B peXuMe MOKOS
Hanps>keHne cMelleHus. PaccumMtaem 3HadeHns Ry 1 R, no hopmynam:
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[Monyynm:
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_ ) _ (20 1’06_2 =140,3 kOm

R1 =
|60 0,135-10

R2=(0,3+0,5) R1 =56 kOm
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2. Tpun paboTe TPaH3UCTOPOB B KayecTBe yCUnmTenen MasblX 3N1eKTPUYeCcKmx
CUrHanoB, CBOMCTBA TPAH3UCTOPOB OMNpeaensoTcs C MOMOLLbIO, TakK Ha3biBaeMbix, h
— napameTtpos. Bcero h — napametpoB yetbipe: hy;, hy,, hy; 1 h,,. OHKU cBA3bIBalOT
BXOAHbIE U BbIXOAHbIE TOKM U Harps>XeHUs TpaH3ucTopa 1 ornpeaensoTcs Ans
cxeMbl O3,

4 M0 CegyrowmMm Bblpa>XEeHUAM.
hyy, = AUgy/Algy = AUg5/Alg
Nnpn HEU3MEHHOM HalpPAXEHUN
UgLix = Uy = const.




MapameTp h,,, UNCNeHHo paBeH BXOAHOMY COMpPOTUBIEHNS CxeMbl € O3. 3HaK A
0603Ha4aeT npupalleHme COOTBETCTBYIOLLEN BENNYMHBI TOKA AN HaNPSXKEHUS.
h,,, = AUgy/AUg, x = AUg;/AU;, npu I = const.

MapameTp h,,, paBeH KO3 PUUMEHTY 0bpaTHOM CBSA3U NO HAMPSKEHMIO.

h,,, = Al x/Algy = AL /AIg npu U,; = const.

MapameTp h,,, paBeH KO3PPULMEHTY nepeaaym no ToKy.

h,,, = Alg,x/ AUg,x = AL /AU, Npy I = const.

MapameTp h,,, paBeH BbIXOAHOW NPOBOANMMOCTY TPaH3MCTOPA.

3HayeHns h — napaMeTpoB MOXHO HaWTWU C MOMOLLbIO BXOAHbLIX WM BbIXOAHbIX
CTaTMYECKNX XapaKTEPUCTUK TPaH3MUCTOpa.

[MapameTpbl BxogHou uenn hy; 1 hy, onpeaenstoT No BXOAHbIM XapaKTepUCTUKaM
TpaH3uncTopa.

OnpepnenvMm napamertp hiis.

Ons onpepeneHvs napametpa h,; B paboyen Touke 3agaeM npupalleHue ToKa
6a3bl AI; Npu MOCTOSHHOM HanpsbkeHun konnektopa U, = 10 B n Haxoaum
nonyyaroweecs, npu 3ToM, npupalleHne HanpsbkeHns 6asbl AUg;. Torga BxogHoe
COMPOTUBIIEHNE TPAH3UCTOPa pPaBHO:
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BbluMcnvM npupaLleHms.
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Toraa BxogHOe COnpoTUBIIEHWE TPAH3UCTOPA MOXHO BbIYUC/IUTL MO (DOpMYre:
h;,, = AUg;/AIg . Boluncnsenm.
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hy,, = AUg,/AI; = 0,1 B/ 0,34 mA = 294 Om.

OnpepnenuMm napameTp hizs.

Mpn noctogHHOM Toke 6a3bl I. = 0,135 mA onpegenseMm npupalieHue
HanpsXXeHns Ha 6a3e AUg; 1 npupalleHne Hanps>xeHus Ha konnektope AU, 5
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OnpepeneHve 3Ha4yeHun npupaLleHnin
AN8 BblUMCHEeHNA napamMeTpa hizs
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[pupalweHne HanpsxkeHusa konnektopa AU,; = 10 B npupalwieHne HanpsKeHus

6a3bl AU;= 0,085 B. Torga koadpduumeHT obpaTHOM CBA3M MO HANPSHXKEHWIO paBeH

h,,, = AUg,/AU,,= 0,085 /10 = 0,0085.
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Mapametpbl h,;,, u h,,, onpegensalOT MO BbIXOAHLIM  XapaKTEPUCTUKAM
TpaH3nctopa. B panoHe pabouen Touknm A (I, = 25 mA n Uy, = 10 B) Ha
BbIXOJJHOW XapaKTEPUCTMKE, NPpWU NOCTOSIHHOM HanpsixeHun konnektopa UKS= 10 B.

OnpenenvumMm napametp h2is.

[lpoBOAMM 4epe3 pabouytd TOUKY, HA BbIXOAHbIX XAPaKTEPUCTUKAX, JIMHUIO
NOCTOAHHOro UK3, A0 nepeceyeHnsa ABYX COCeAHUX BbIXOAHbIX XapaKTEPUCTUK.

bepeM npupalwleHre Toka 6a3bl AL (MO TOYKaM MepeceyeHuns OBYX COCeQHMUX
BbIXOAHbIX XapaKTepUCTUK) U onpeaensieM, rnosydaroleecs npu 3Tom, npupailieHme
TOKa konnektopa AlL.
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Bepem npupaiteHune Toka 6asbl AI = 0,06 mA n onpegenseM npupalieHve Toka
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konnektopa AL, = 12,6 mA. Toraa Koa@uuUMeHT nepeaaym no TOKy paseH
h,;,, = AL /AI; =12,6 mA / 0,06 mA = 210.
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OnpepenuMm napametp h22s.
MapameTtp h,,, Takke onpeaensioT No BbIXOAHLIM CTaTUYECKUM XapaKTEPUCTUKAM
TpaH3uCTOopa.

B pavoHe pabouen Toukn A (I, = 25 mA n U, = 10 B), Ha crtatnyeckomn
BbIXOAHOW XapaKTepuCTUKe, Npu MOCTOSSHHOM Toke 6a3bl I = 0,135 mA, 3agaem
npupaLleHne KonnekTopHoro HanpshkeHns AU, U HaxoauMm npupalleHue Toka
konnektopa Al.
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[lpumeM npupalleHne Hanpsxkedns AU, = 4 B 1 nonydynm npupalleHne Toka
konnektopa AIL, = 0,6 mA. Toraa BbixoAHas NPOBOAUMOCTb TPAH3MCTOpPa paBHa

h,,, = AI,/AU,, = 0,6 mA /4 B = 0,15 MCM.
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3. Onpegennm BXoO4HOe COrpoTUB/IEHNE YCUTUTE/IbHOMO Kackaga, Rex
BxogHoe conpoTuBIEHUE YCUNUTENBHOIO KackaZa paBHO:
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[lony4ynm pesynbTar:
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4. Orpege/mm BbIXOJHOE COMPOTUBIIEHUE YCUITUTENIBHOIO KacKaaa.

BbixoaHoe cornpoTtuBneEHNE YCUJIINTENIbHOIO KaCkaZla paBHO.
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[lony4ynm pe3ynbTarT:

_ 400
R 140,15 -107- 400

= 377,36 Om.
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5. Onpegesmmm KO3POULNEHT YCUIIEHUS 10 HATTPSIIKEHMIO.

KoaduumeHT ycnneHunst no HanpshXeHMo paBeH:
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[lonyynm pe3ynbTar:
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6. Oripegesinm Ko3@@UUNEHT yCusieHUs 110 TOKY.
KoadduumeHT ycnneHunst rno ToKy paBeH:
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