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JlabopamopHasi paboma Ne3. «KNHOYEBOWU PEXXUM PAEOTbl TPAH3UCTOPA»

Ilenb paboOTHI - UCCIIEIOBATh CTATUYECKUE PEKUMBI M MIEPEXOHBIE MPOILIECCHl B
CXeMe MPOCTOro TPAH3UCTOPHOIO Kitoya. [IpoaomkuTenbHOCTh paboTh - 4 yaca.

TeopeTnyeckasi YacThb

TpaH3uCTOpPHBIC KIIIOYHU SIBIISIIOTCS. OCHOBOM JIOTMUECKHX 3eMeHTOB DBM. s
OTOOpaX€HUsSI  JBOMYHBIX CHMBOJIOB  HCIIOJB3YIOTCS  CTaTHYECKHE  COCTOSIHUS
TPAH3UCTOPHOI'O KJIIO4Ya, B KOTOPBIX TPAH3UCTOP PabOTaeT B PEeKUMaX OTCEUYKU WIIH
HAChIIEHUSA. BO BpeMs MNEPEXOAHBIX MPOLECCOB MPHU TMEPEKIIOUYCHUH W3 OJHOTO
CTaTUYECKOTO COCTOSIHHUS B JPYroe TPAH3UCTOP paboTaeT B HOPMAIHbHOM M MHBEPCHOM
AKTUBHBIX pEKUMaX.

Puc. 1. Cxema snekTpuyeckasi IpUHIUIIAAIbHAS TPAH3UCTOPHOTO KIIF0Ya

OCHOBHBIMM TIapaMeTpaMH CTATHYECKHUX COCTOSHMH TPAaH3UCTOPHOTO KIHOYa
SABJISIFOTCS HarpsikeHue HacwimeHus U,,,, 1 00paTHbIil TOK I,.

PelkMM _OTCeYKH TPaH3UCTOpHOTo Kiroua (puc. 1) XapakTepusyercs HU3KHM
YPOBHEM HaNpsHKEHUS
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OCHOBHBIMH nmapamMeTpamM MEPEXOJAHBLIX MPOLHECCOB INPHM  BRJIKNYCHHUU
TPAH3UCTOPHOI'0 KJKOYA ABJIAIOTCA:

> t. - BpeMs 3aJICpXKKH;
» t4 - MTENBLHOCTH (PpOHTA.

Bpewmst 3aaepkku onpenensercs o hopmyie:
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Ego ’
rae: Ty = RgChy;
Ug, - HauanbHOE HanpsbkeHue Ha Coy.

JITUTensHOCTh (PPOHTA OIIPEAEIISIETCS 110 POPMYIIE:
)
t, =1, In—
¢~ "B g q
rae. S — kKod(hPUIMeHT HACKIIEHNS.

KoaddunmeHT HackIeHus onpeaesieTcs Kak

I I R
S - 161 — 61BCT K’
16}1 EK

rae: I, — Tok 6a3bl HackleHus; B, — cTaTuueckuii KodhPUIIMEHT TIepenayu 1mno
TOKY.

Jnist ynoOcTBa u3MepeHust GpoHTa €ro 4acTo OMPEAEISIOT KaK BpeMsl HapacTaHUs
toka oT ypoBHs 0.1 I, 10 ypoBus 0.9 I,,.

Tornma nuTeasHOCTh (DpOHTA OYIET ONpeaeasaThes o Gpopmyie:

B npuBeneHHbIX BbllIE (OpMyIax, MOCTOSIHHAS BPEMEHU T, ONPEEIIETCS KaK:

T. = 1
B onf’

r7ie f, — BEpXHss TpaHUYHAS YAaCTOTA MPUMEHSIEMOTO TPAH3UCTOPA, BKIIFOUEHHOTO
o cxeme ¢ O0.

Tox 6a3bl, COOTBETCTBYIOIIUH I'PaHUIIE HACKHIIIICHUS OIpeeseTcs mo Gpopmye:
= L
" Ber

OCHOBHBIMM MMapaMeTpaMH IePEeXOJHbIX _NMPOLECCOB _NPH _ BbIKJIKYEHUH
TPAH3MCTOPHOI'0 KJII0YA SBIISIOTCS:

I6H

> t, - BpeMst paccachiBaHUs HAKOTIIEHHOTO B 0a3e 3apsna,
» t. - INIMTEIBLHOCTh Cpe3a.

Bpewms paccaceiBaHus 3apsa B 6a3e MOXKHO ONPENeuTh 0 popMyIie:

S I6H + 162

t,=1,In
p u I61—1"'162

rjae: T, = 23 MKC - BpeMsl KM3HU HEOCHOBHBIX HOCHUTENCH B 0a3e B pexuMe
HACBILLICHUS.

Bpemsi paccacbiBaHMsl XapaKTepU3yeTCsl WHTEPBAJIOM BPEMEHHM OT MOMEHTA
MO/Iauy 3aMuparoniero BXoaHoro HampsbkeHus +Eg, 10 MoMmeHTa, Koraa 3apsa B 6asze
YMEHBIIAETCS 10 TpaHu4yHoro 3HayeHus Qq,=Ig,T,, TP KOTOPOM TPaH3UCTOP
MEePEXOJIUT U3 HACKIIIICHHOTO COCTOSTHUS B aKTUBHBIN pekuM. ECIIM KOJUIEKTOPHBIMA
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Puc. 2. Bpemennble 1uarpaMMbl padOThl TPAH3UCTOPHOTO KITOUYa

NepeXoy 3alMpacTCs PaHbIle IMUTTEPHOTO (T, < T, ), TO TPAH3UCTOP MEPEXOJIUT B
HOPMaJIbHBIN aKTUBHBIA PEXKUM, €Clii Ha000poT (T, < T, ), TO B MHBEPCHBIH aKTHBHBIH
pexum. B mocnennem ciydae Ha rpaduke I (t) m U, (t) mosiBiseTcs XapakTepHbIit
BBIOpOC (pHUC. 2, IITPUXOBBIE JIUHUN).

3aKkaHYMBACTCS TEPEXOAHBIA TMPOIECC MPHU BBIKIIOUEHUH TPAH3UCTOpPA CPE30M
BBIXOJTHOTO HAMpsDKEHUA (3aHUM GpoHTOM). JITUTENTbHOCTE cpe3a t. MOXKHO OIEHUTD,
cumTasi, 4To nporecc hopMupoBaHus 3aaHET0 ¢poHTa 3akanumBaercs rmpu Q ~ 0. Torna
dbopmyna OyaeT UMETh CIAETYIOUTNNA BU;
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OI[HaKO B PCAJIbHBIX CXEMax OoJbIIas 4acThb Cp€3a BBIXOAHOI'O HAIIPSAXKCHUA
IMponuCxXoauT, Korga TpaH3UCTOP HAXOJUTCA B PCKHUMC  OTCCUKH. HOC—)TOMy



JUTMTEIILHOCTh Cpe3a ompenensercs nmoctosstaaon Bpemenu T, = R, C, mwmm t, = R (C, +
C,,), ¢ yuerom emroctu Harpy3ku C,. Kongencarop C; B cxeme TK (puc. 1. myHKTHD)
sBisieTcst popcupyromum. OH MO3BOJIIET YBEIUIUTh TOKU 0a3bl Ig; u I, HA KOpOTKHI
IPOMEXKYTOK BpPEMEHH, B TO BpeMs KaK B CTaTUYECKOM pPEXKUME TOKU 0asbl
NPAKTUYECKA HE MEHSIOTCA M 3TO MPUBOAUT K TMOBBIIICHUIO OBICTPOACUCTBUS
TpaH3UCTOpHOTO Kito4ya. FEme oaHuM cmocoOboM yBenudeHUs: ObICTPOACUCTBUS
TPaH3UCTOPHOTO KJIOYa SIBISICTCA BBEJACHUE HEIMHEHHOW oOpaTtHOM cBsizu. Juon c
MajbiM BpeMeHeM BoccTaHoBiieHus (auon — LlloTTku), BKIIOYEHHBIH  MEXIY
KOJUIEKTOPOM U 0a30i, IpeIoTBpaIiaeT riIy00Koe HAChIIIEHNE TPAH3UCTOPHOTO KITFOUa,
dukcupyss TOTEHIIMAT KOJUIGKTOpAa OTHOCHTENIBHO TMOTeHIMana Oasbl. Takwue
TPaH3UCTOPHBIC KITIOYU HA3bIBAIOT HEHACKIIIICHHBIMHU.

3A0AHUA N METOOUWYECKUE YKA3AHUA
K X BbINOJIHEHUIO

CoOpath Ha pabouem mose cpeabl Multisim cxemy mas ucnbITaHus PabOTHI
TPAH3UCTOPHOTO KIoua (puc. 3), 03HAKOMHUTHCS C MOPSAAKOM pacuéTa mapaMeTpoB
CXEMBL.
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Puc. 3. Cxema 115 vicciieoBaHUs pabOThI TPAH3UCTOPHOTO KITFOUa



Tpansuctopubiii kimou cobpan Ha Tpansuctope VT1 tunma BC817-16 ¢
napamerpamu: Ukmax = 45 B; Ikmax = 0,5 A; Cx = 3pF; h2tomum = 100; h21smax = 250; frp
=100 MI .

3a,anV|e 1. HCCJIe,HOBaTB AUHAMHUYCCKUC XApPAKTCPUCTUKU TPAH3HUCTOPHOIO
KJIro4a.

W3mensst BenmmuuHy conpotuBiieHns Rk (R4-+R8), ¢ momompio ocnmmiorpada
CHATh BpPEMCHHBIC JTUArpaMMbl pabOTHI TPAaH3UCTOPHOTO KIIOYa, a C IOMOIIBIO
uacroromepa XFC1, onpenenuts 3HaueHusn tg u t. , 3a10aHUTH TAOIMILY 1.

Tabmuna 1
Rk 130 Om 910 Om 5,1 kxOm 10 kxOm 22 kOM
t
t

OnpenenuTe BEIWYMHY CONPOTHUBIEHUS Ry, COOTBETCTBYIOIIyI0 TpaHUIE
pexuma HachiieHus. s srodt  BenmuuHbl Ry BbluucouTh 1o popmynawm,
NPUBC/ICHHBIM BBIIIEC, 3HAUCHUA t;, ty, t,, T. 3nauenust TOkoB 0a3bl Iy u I, monyunTs
¢ nomomplo npoOHuka IIp.1, mpu yacrore reneparopa Vi — 1 I'm. CpaBHUTH
BBIYMCIICHHBIC 3HaYeHU ty U t., C MOTYYEHHBIMU 3KIIEPUMEHTAIIBHO.

3apaHue 2. UccnemoBate BhmsiHME (DOPCHPYIOIIETO KOHAEHcCAaTopa Ha
napaMeTpbl IEPEXOTHBIX MPOIECCOB.

C moMoIIpI0 KIaBUIIM S1 MOAKIIOUNTE Gopcupyroniuii koaeHcatop Ci.

Wsmensst BenmuuuHy comportuBieHus Rk (R4-+R8), ¢ momormipio ocummiorpada
CHSTh BPEMEHHBIE JUarpaMMbl pa0OThl TPAaH3UCTOPHOIO KIOYa, a C IOMOIIBIO
uacroromepa XFC1, onpenenurs snauenns ty u t. , 3an01HuTL TAOMMILY 2.

Tabnuua 2
Rk 130 Om 910 Om 5,1 kOm 10 kOm 22 xOm
the1
teca

IIpoBectn aHanu3 BAUAHUS (OPCUPYIOIIETO KOHJCHCATOpa Ha MapameTphl
MEePEXOJIHBIX MPOLIECCOB MPU BKJIFOYEHUHU U BBHIKJIIFOUYEHUH TPAH3UCTOPHOTO KJTIOYa.



Bapuantsl 3amanuii npu Mmonenupoanuu B Multisim :

Bapuant Ex(V3) C1
B nd
1,6,11,16,21,26 8 1000
2,7,12,17,22,27 9 1100
3,8,13,18,23,28 10 1200
4,9,14,19,24,29 11 1300
5,10,15,20,25,30 12 1400

COOEPXAHUE OTYETA

1. HaumeHnoBanue u 11e51b6 pabOTBHI.

2. Ilepeuenbp npuOOPOB, HCIIONB30OBAHHBIX B JKCHEPUMEHTaX, C MX KpPAaTKUMHU
XapaKTepUCTUKAMH.

3. N300paxkeHust 3IEKTPUUECKUX CXEM M MOKa3aHUW NpUOOpPOB MPHU UCCIEIOBAHUU
paboThl TPAH3UCTOPHOI'O KJIF0Ya Ha OUIOJISIPHOM TPAH3HUCTOPE.

4. Tabmuupl pe3ynbTaTOB M3MEPEHU M JaHHBIE pPAcuy€ToB IapaMEeTPOB
TPaAH3UCTOPHOI'O KJIKOYa.

5. BeiBobI 110 pabdore.

KoHTpoabHBIE BOITPOCHI

1. KakoBO Ha3Ha4YE€HHE KIIFOYEBOUW CXEMBbI?

2. KakuMu OCHOBHBIMH TTapaMeTpaMu XapaKTepu3yeTcs KIod?

3. Kak 3aBucsT mapameTpbl IEPEXOAHBIX MPOIECCOB OT TIIYOHMHBI HACKHIIIICHUS ?

4. Yto Takoe uaBepcHoe 3anupanue TK?

5. B yem cMbica BBeeHUS (hOpCUPYIOIIEro KOHAeHcaTopa?

6. Kak BnmmsieT amMmimTyZa BXOJHOTO CHTHAja Ha TMapaMeTpbl TPAH3HCTOPHOTO
KJTF049a’?

/. ITosicHuTE TIPOILIECChI B TPAH3UCTOPHOM KJIFOUE MO BPEMEHHOM Juarpamme.



