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CXEMA ®A30BOI'O PEI'YJIATOPA

OBIIEE OIIMCAHUE

Mmukpocxema K1182IIMIxx (crapoe Ha3BaHHe
KP1182IIM1) siBJsieTcsi HOBbIM pelleHHeM MNPo0dJeMbl pe-
TryJIMPOBKHM MOIIHOCTH B KJIacce BbICOKOBOJIBTHBIX MOLIHBIX
3JIEKTPOHHBIX CXeM.

baaronaps yHHMKaJbHON TE€XHOJIOTHM BO3MOKHO NPH-
Menenue UC nus cetu mepemeHHOro toka ao 230B, npu
3TOM He00X0AMMO MUHMMAJILHOE KOJIMYECTBO BHEIIHUX JJIe-
MEHTOB.

Henocpencreennoe npumenenune UC - 1 mjiaBHOro
BKJIIOYEHHMS U BBIKJIIOYEHHUS JJICKTPUYECKHUX JIAaMII HAKAJIHU-
BaHHUs WJIH PeryJMpPOBKH HX SIPKOCTH cBedeHusi. Tak ke yc-
nemwHo UC moxkeT NMpUMEHSTHCS JJIs1 PeryJupoBKH CKOPO-
CTH BpallleHHs JJIeKTPOABUTraTeseil MOIHOCThI0 10 150 Bt
(HampuMep, BEHTHJISITOPAMH) W VIS yHnpaBJieHus: 0oJiee
MOIIHBIMH CHWJIOBBIMHM NPHOOPaMHU (THPHCTOPAMH).

Muxkpocxema umMeeT ABa CHJIOBBIX BBIBOJA /ISl BKJIIO-
YeHHs B LeNb M0CJe0BaTeIbHO ¢ HATPY3KOH, ABa BCIIOMO-
rareJibHbIX BbIBO/Ia M IBA BXO/AA YIPABJICHHUS VISl MOAKJIIO-
YeHHsl PeryJupOBOYHOr0 pPe3HCTOPa, KOHACHCATOpPAa WJIHM
APYTHX 3JIEMEHTOB YIIPaBJICHUS.

OCOBEHHOCTH

¢ 3amuTa JaMIOYKHU OT MeperopaHus Npu BKJIYEHUH
¢ PeryiupoBKa sipKOCTH CBeYeHHs JaMIIbl HAKAJTUBAHUA

e JlnaBHOe BK/JIKWYEHHE M BBLIKJIIOYEHHE JaMIbl HaKaJIM-
BaHUHA

e JlocienoBarebHOE BKIKYEHHE ¢ HATPY3KOM

e OrpaHnyeHue BbIIaBaeMOii HAa HATPY3KY MOIIHOCTH MPH
AOCTHKEHUH TPeNeTbHO JOIMYCTHMOI MOIIHOCTH paccenBa-
uusa UC.

¢ Hu3koBOJbTHBICE M MAJOMOIIHbLIC BHEIIHHE 3JICMEHTHI
ynpaBJieHUsl

e Temneparypublii Auana3on ot munyc 40° 1o +70°C

Kopmyc Power DIP-(12+4)
Tunonomunajael: K1182IIM1P

Kopnyc DIP-8
Tunonomunaa K1182IIM1P1

Kopnyc SO-8
Tunounomunaiabr: K1182IIM1T
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HA3BHAYEHHUE BbIBOJOB KOPITYCA Power DIP-(12+4)

Homep BbIBOAA Ha3nauenune BBLIBOAA Homep BbIBOAA Ha3znauenue BBIBOJA
1 He ucnoJsb3yercst 9 Yupasasiromuii 3jekrpoa Ust2+
2 He ucnouassyercs 10 Hanpsixenue cetn AC2
3 INoaxkaouenne emxoctTu C- 11 Hanpsizkenue cetu AC2
4 He ucnoassyercs 12 He ucnoas3yercs
5 He ucnouassyercs 13 He ucnoassyercs
6 Hoakawyenue emkocTu C+ 14 Hanpsiskenue cetun AC1
7 He ucnouassyercs 15 Hanpsixenue cetn AC1
8 He ucnoJsb3yercst 16 Yupasasironuii 3jekrpoa Ustl+
HA3BHAYEHHUE BbIBOJ1OB KOPIIYCA DIP-8
Homep Ha3nauenue BbIBOAA Homep Ha3nauenue BbIBOAA
BbIBOJA BbIBOJA
1 Hanpsiskenne cetu AC1 5 Ioakawvyenue emxoctu C+
2 Hanpsixenue cetn AC1 6 Ynpasasommii 3aekrpon Ust2+
3 Yupasasitouuii 3jekrpoa Ustl+ 7 Hanpsiskenue cetu AC2
4 Iloakaouenne emkoct C- 8 Hanps:xenue cetu AC2

HA3BHAYEHMUE BbIBO1OB KOPITYCA SO-8

Homep BbIBOAA

Ha3Hayenune BBIBOAA

Homep BbIBOAA

Ha3Hauyenune BLIBOJA

1 Ioakawyenue emxkoctu C- 5 Yupasasiiomuii 3jekrpon Ust2+
2 He ucnoas3yercs 6 Hanps:xenue cetn AC2
3 He ucnoab3yercs 7 Hanpsxenue cetn AC1
4 Hoakawyenne emxoctun C+ 8 Ynpapasiiomuii dsekrpoa Ustl+
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OYHKIIMOHAJIBHASA CXEMA
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O UST2+

NC K1182IIM1 cocTtouT H3 JBYX BBICOKOBOJIBTHBIX THUPHUCTOPOB, BKJIIOYEHHBIX BCTPEUHO-
napajjiesIbHO M ympaBisieMbIX oT Oj0ka ynpasienus BU depes nBa paspszbiBatonux nuona. biox BU
3aMUTBIBACTCS OT TUOAHOTO MOCTA, BBIIPSAMIISIONIETO ceTeBoe HampspkeHune. Cumosbie BoIBOAB MC -
AC1 u AC2, BeiBogsl UST1+ u UST2+ ciyxat Asst MOAKITIOUEHUST €eMKOCTeH, 00eCTIeYrBarOINX Tpe-
OyeMyro 3aJep>KKy BKJIIOUYEHUS TUPUCTOPOB HAa Ka)XXIOW IMOJYBOJHE CETEBOTO HAIPSKEHUS OTHOCH-
TENbHO HYJNS (a3bl HANPSHKEHUS, TPUIOKEHHOTO K MHKPOCXEME. DTH €MKOCTH TaK)Ke TapaHTUPYIOT
3aKpBITOE COCTOSTHUE TUPUCTOPOB B MOMeHT BKtoueHus UC B ceth. BoiBogslt C+ u C- ciyxar nms
MIOJIKIJIFOUEHUS DJIEMEHTOB YIIPaBIICHUS (EMKOCTH, PE3UCTOPA, ONTPOHHOM Maphl U T.1.).
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CXEMA ®A30BOI'O PEI'YJISITOPA K1182IIM1xx
IJIEKTPUUYECKHUE MTAPAMETPBI (T = 25°C)
HaumeHoBaHue napamerpa byksennoe | Hopma ne | Hopma Pesxum
0003H MeHee | He Oosee U3MepeHnst
1. OcTaTouyHOe HANIpsI2KEHUe TUpPHUCTOPa, B Usat
nasi Power DIP-(12+4) u DIP-8 - 2.6 I=1.0A
aas SO-8 - 2.0 1=0.25A
2. Tok norpedaenns, MA Icc - 2.0 Uil=0B
Ui2=400B
- 5.0 Uil=6B
Ui2=400B
3. Tok Bxoaa 0Ji0Ka ynpaBjieHUs, MKA Ic 40 150 Uil=0B
Ui2=100B
4. Tok BX0/1a ynpaBJieHUs] TUPHUCTOPAMHU, It - 0.2 Uil=0B
MA Ui2=100B
0.15 0.9 Uil=3B
Ui2=100B
0.4 1.2 Uil=6B
Ui2=100B
5. Tok yTeuku Bxoaa 0;10ka ynpasBJieHUs, Ih 5 Uil=6B

MKA

HNPEJAEJBHBIE U ITPEJAEJIBHO-AOITY CTUMBIE SJIEKTPUYECKHE ITAPAMETPbI

HaumeHoBaHue napamMerpa BykBeHHoe Hopma Hopma
0003H. He MeHee He 0oJiee

1. Hanpsiskenue cetu, B Ucc 80 276
2. Tok Harpy3kmu, A Ic
nas Power DIP-(12+4) u DIP-8 - 1.2
s SO-8 - 0.3
3. Tox norpedaeHusi, MA Icc - 5
4. MomHOCTH HATPY3KH, BT Pl
nas Power DIP-(12+4) u DIP-8 - 150
s SO-8 - 40
5. Yacrora cetn, I'ny f 40 70
6. PaccenBaemasi MOIIHOCTDb, BT, mpn Ptot
TeriB=90°C 15 Power DIP-(12+4) - 4
Toxp=70°C
nas Power DIP-(12+4) - 1
nas DIP-8 - 0.6
g SO-8 - 0.5
8. TemnepaTtypa okpy:kawomiei cpeabl Tamb -40 70
9. TemnepaTtypa XpaHeHHUsl Tstg -55 150
10. JonmycTMoOe 3Ha4YeHHE CTATHYECKOI0 Use - 500
3JIeKTpH4yecTBa, B
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OCHOBHBIE CXEMbI BKJIIOYEHUSA

CxeMa perynmpoBKu SIPKOCTM Namnibl

CxemMa nnaBHOWM KOMMyTaLMX Nnamnbl

KP1182NM1

UST1+
o .
kpr1ezmm | oo Ler pe R2 c-
L - 1T ® o —o—
~2308 )¢ L
AC2 ca%_"
O- l O
usT2+ L2
o] C1=C2=1.8mkF /5B
€3 = 100 mkF / 10 B
R1=30k R2= @ -i- 3.3k

APYI'ME CXEMbI BKJIIOYEHU A

Tax xak nomyckaercs ucnoibzoBanue MC ¢ namnamu HakanMBaHMs MOIIHOCTBIO HE Ooiiee
150 Bt (orpanuuenue B 150 Bt cBsi3aHO, B IepBYyI0 o4epe/ib, C BOZMOKHBIM BKJIIOUEHHEM IpuOOpa B
CEeTh LITENCEIbHON BUIKOM B MOJIO)KEHUU PETYJIUPOBOYHOTO pE3UCTOpa “‘NOJHAasl APKOCTh Ha XOJIOA-
HYIO CIIHMpPaJib JIAMIIbI, YTO BBI30BET NMPOTEKaHUE MMITyJIbcHOro Toka uepe3 MC okono 10 A), To s
MIPUMEHEHUs ¢ 0oJiee MOILIHBIMU JaMIaMH U yCTPOHCTBAMH BO3MOYKHO IapalljIeIbHOE COETUHEHHE
IBYX M 0o0jiee MUKPOCXEM, IPU ATOM JIOIyCTHMasi MOLIHOCTb YBEJIWYMBAETCS MPOMOPLUOHATIBHO KO-
JMYECTBY MHUKPOCXEM, KOJIMYECTBO JIEMEHTOB YIIPABJICHUS OCTAETCS MPEXKHUM. DJIEMEHTHI yIpaBJie-
HUSI TOAKIIIOYAIOTCS K OJJHOM MUKPOCXEME, OCTAIIbHBIE MUKPOCXEMBbI COCTUHSIIOTCS MEXTy COOON BBI-
BOJAMH CHUJIOBBIX THPUCTOPOB, 3aKOpayMBaroTcsl BX0oJbl yrpasieHus C+ u C- KaXaol MUKPOCXEMBI,
KpoMme nepBoil. Takoe coequHEHUE MOKAa3aHO Ui JBYX MHUKPOCXEM Ha PHCYHKE, JOIMyCTHMas MOII-
HOCTb IIPY 3TOM BO3PACTacT B JIBA pasa.

UST2+
KP11827M1
cr

AC2

UST2+
KP1182MM1
C+

UST2+
KP1182MM1
C+ ¢—

AC2

UST2+
KP1182MM1
C+

AC2

R/ 5330

AC2 ca [|P
K1
ACl  C- O—I—'
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PEKOMEHJAIIMHA 11O TPUMEHEHUWIO UC

(O0pairaeM BHUMaHHUE MMOTPEOUTEIICH, YTO B TPUBEJICHHBIX CXeMaX MPUMEHECHUS OTCYTCTBYIOT
ceTeBble QUIBTPBI, HEOOXOAMMBIE JIJIsl TIOJABJICHUS MTOMEX B MOAOOHBIX CXeMaX - MCIONB3YIomuX (ha-
30BBIC METOBI PETYJIUPOBKH. )

1. ITpu ucnonp3oBanuu MC B cxeMax ynpaBlICHUS JIaMITaMH HaKaJIMBaHUSI HEOOXOIUMO IIOMHHUTb, YTO
B XOJIOJHOM COCTOSHHM COINpPOTHBIICHHE CIHMpalU JamIbl npubiusutensHo B 10 pa3 MeHblle, 4yeM B
pazorpetoM. [Ipu 3TOM amMmIuTyIHOE 3HAUYE€HHE TOKAa B MOMEHT BKJIFOUEHUS JIaMITbl MOLTHOCTBIO, Ha-
npumep, 150 Bt gocturaer 10 A. KoHCTpyKIMs MUKPOCXEMBI BBIIEPKMBAET TaKOW TOK TOJBKO He-
CKOJIbKO MUJUTHCEKYH]. Pa3orpes ke crupainu JIaMIibl ONpenessieTcsl B HECKOJIbKO MOJIYNEPHOJI0B ce-
TEBOro HampspkeHus. Cxema IUTaBHOTO BKIIIOUEHHS MO3BOJIET IMyTeM MOCTENEHHOTO YBeIHYeHHs (a-
30BOT0 yIJIa MOCTENEHHO YBEJIMYUBATH MOJaBaeMOe Ha JaMIly HampshKeHHe, 4TO MO3BOJISIET €€ CIupa-
JM pa3orpeThesi 10 MAKCUMAIbHOM TeMIepaTypbl K MOMEHTY MOAayu MoJaHOH ¢azbl. [Ipu 3Tom ocumi-
Jorpaduyeckre UccieOBaHMsI MMOKa3alu, YTO MPH PEKOMEHAYEMBIX 3HAaUEHHUSIX HOMHMHAJIOB BHEIIHUX
3JIEMEHTOB JUIsl CXEMBI IJIABHOTO BKJIFOUEHHUS TOK 4epes JlaMIly MOIIHOCThI0 150 BT 3a Bech uHTEpBan
BKJIFOUECHUS HE MpeBbImaeT 2-2.5 A.

KP1182MM1

I
KP1182MM1 C1 RM

~230B

2. Bce Bblllecka3aHHOE OTHOCHUTCS K CXE€ME IIJIaBHOTO BKJIFOUEHUS JIaMIIbl IIPU YCIOBUH, YTO BKJIIOYE-
HUe npousBoauTcs kimoyeM K (Ha OCHOBHOM cxeme BKJIIOYEHHs), a He LITerncesnbHol Buikoi. Ilpu
BKJTIOYCHUH JIAMITBI B CETh INTETICETHHON BUIIKOW MHUKOCXeMa Oy/EeT MoIBEepraThCs 3HAUUTEIBHBIM TO-
KOBBIM IIEPETPY3KaM IO CIACAYIOIKUM IIpU4rHaM. Eciii nepBoHavanbHO jJaMmIia INIABHO BKIIIOYUTCS, TO
MOCJIe OTKJIFOUEHUS JIaMIIbl OT CE€TH BHEIIHAA eMKocTh C3, 3ajaronas BpeMs BKIIIOUeHus, Oyaer pas-
pSKAThCsl TOJIBKO CBOMM TOKOM YTEUKH (TaK KaK BXOJHOE CONPOTHUBIICHHME BXOJAA YNpaBJIECHUS OYECHb
BEJIMKO), U B TEUEHUU HEOIPENEICHHOIO0 BpEMEHU OYyJeT ocTaBaThbes 3apsikeHHOM. Eciau B 3TO Bpems
CHOBA I10/1aTh CETEBOE HAIPsDKEHHE (CIUpalib YK€ OCThUIA), TO cXeMa OyJeT MpoIycKaTh HOYTH MOJ-
Hy10 (hazy CETeBOIr0 HaAIPSLKEHHUS, JaMIla U MUKpocXeMa OyyT BbLAEPKUBATh TOKOBYIO IEPETPY3KY 110
pasorpeBa CHupagu. JTOT PEXUM AaHAJIOIMYEH BKIIOUYEHHIO B CETh IUTETCEIbHOM BUIIKOW JIAMIIBI CO
CXEMOW PEryJMpOBKHU SIPKOCTH, KOTZ1a PETYJIUMPOBOYHBIA PE3UCTOP CTOUT B IOJIOKEHUHU, COOTBETCT-
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Byromiem MOJTHOH SPKOCTH. Ot PEKUMBI IJIsA UC sBasgiorcs A0CTAaTOYHO TSKCJIBIMU WU IIPU MHOI'O-
KpaTHOM ITOBTOPCHU 6YﬂyT'YMeHBHKHB HAaACKHOCTHBIC XaPAKTCPUCTUKU MUKPOCXCMBI, IIO3TOMY OC-
HOBHasg pCKOMCHAANUA 3aKIII0YACTCA B CJICAYIOIIECM:

* BKJIFOYEHHUE B CETh LITENCEIbHON BUIKOM JIaMn MOLIHOCTBIO Bhimie 100 Bt xenaTensHO mpo-
W3BOJIUTH C MOJIOKEeHHEM Bhikitouaresns K “3aMkHyTO”;
* B KOHCTPYKLUU TPHUOOPOB C PETYIHPOBKOM SIPKOCTHU KETIATeIbHO COBMECTUTh CETEBOW BBI-

KJIFOYATelb ¢ PETYJIMPOBOYHBIM PE3UCTOPOM, NPU ITOM BBIKJIFOYATENb JOJDKEH Pa3MBIKATHCS MOCIIE
BBIBOJIA PE3MCTOpa Ha MMHUMAJIbHOE 3HAUYE€HHUE (BEPXHHUH PUCYHOK), ITOMY OyZET COOTBETCTBOBATh
COCTOSIHUE JIaMITbl “BBIKIIOYEHO”. B 3TOM MOJOKEHUU PEKOMEHIyeTCS M BKJIIOYaTh YCTPOWCTBO B
ceTb. [Ipy NCHOIB30BAHNU MAJOMOIITHOTO BBIKJIIOYATENS (HUKHUNA PUCYHOK) €ro 3aMbIKaHHE JO0JIKHO
MIPOUCXOAUTH TOCIE BBIBOAA PE3UCTOpPAa HA MUHUMAJIBHOE 3HAYEHUE, 3TO TAKKE COOTBETCTBYET CO-
CTOSIHHIO JIaMIIbI “BBIKJIIOYEHO , BKJIIOYEHHE B CETh LITENCEIbHON BUIIKOH JKEIATEIbHO POU3BOIUTE B
JTOM K€ ITOJOKCHHH.

3. Ilpu ucnons3oBaanuu MC B cxemax peryaMpoBKH CKOPOCTH BPALLEHUS 3JIEKTPUUECKUX ABUTaTEIEH,
HanpuMep, BEHTWISTOPOB, HEOOXOAUMO MOMHUTh O TOM, YTO MHUKPOCXE€Ma OOECHEUMBAET 3aJEPKKY
BKJIIOYEHUSI TUPUCTOPOB OTHOCHUTEIBHO HYJS (ha3bl MEPEMEHHOIO HAIPSDKEHUs, NMPHIIOKEHHOIO Ha
Hee. [Ipy MHAYKTUBHOW Harpyske (a3a HampssKEHUS HA MUKPOCXEME CABMHYTa OTHOCHTEIBHO (pa3bl
CETEBOr0 HampspkeHus. Eciim mpu 5TOM HMHIYKTMBHAsl Harpy3kKa OKa3blBA€TCs YyBCTBHUTEIbHA K He-
CUMMETPUYHOCTH IIOJIYBOJIH OJIOKUTEIBHON U OTPULIATEIBHON MOJSIPHOCTH, HAIPUMEP, HAMarHU4u-
BaHHE CEPJCYHMKOB MHAYKTUBHOCTEH, TO NMPH OJMHAKOBOM YIJIE OTCEUYKH, (POPMUPYEMOM MHUKPOCXE-
MOH, CpeHUE TOKHM 4Yepe3 MHAYKTHBHYK HArpy3Ky OKaXyTCs pa3jIW4HbIMH, YTO B KOHEYHOM HTOIE
MoKeT HebnaronpusaTHO ckasbiBaThes Ha KIIJI nBurareneit. [lostomy cienyer oOpaTuTh BHUMaHUE Ha
3TO SIBJIEHUE MPU pelIeHUH Borpoca o npuMeHeHnu U C muist Kak1oro KOHKpETHOTO THIIA ABUTATENsL.

THUITIOBBIE 3ABUCUMOCTH

Ha cnenyronmx rpadukax npuBeeHbI THIIOBBIE 3aBUCUMOCTH JUISI HEKOTOPBIX mapameTpoB. Ec-
1M Ha rpaduKe OTCYTCTBYET yKa3aHHE TeMIepaTyphl, TO JaHHAs 3aBUCHMOCTh NPUBE/ICHA /ISl TEMIIe-
patypsl +25°C.

Ecnm Ha rpaduke He yKa3aHBl PeXHMMBI U3MEPEHHUS, TO OHU COOTBETCTBYIOT HanboJee KpUTHY-
HBIM PEXHMaM, IPUBEACHHBIM B TAOJIHUIIE STEKTPUUECKUX ITapaMeTPOB.

Icc
(mA)

ﬁ\<

Tok nompedneHua

= [
. . .
[0}

-40 -180 +20 +50 +80 +110 +140

Temnepamypa okpyxaouwed cpedu TC°C)
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OIIMCAHUE PABOTHBI

(Hy™meparysi BBIBOJIOB B ONMCAaHUK pabOTHI JaHA YCIOBHO M HE COOTBETCTBYET HyMEpallliu BHIBOJIOB B
kopmyce!)

NC B cocTaBe ycTpoHCTBa JUIsl PETyJIMPOBAHUS MOIIHOCTH SIBISIETCS JBYXIIPOBOAHBIM I10 CIIO-
co0y BKJIIOYEHHS, T.€. BKIIOYAETCS MOCJIEIOBATEIIBHO C HAIPY3KOW U KOHCTPYKLIMOHHO MOXET 00be-
JTUHATHCS, HAIPUMEp, C BBIKJIIOUaTesleM. Takke OTCyTCTBHE aKTUBHOTO 3alMpaHusi TUPUCTOPOB IO-
3BOJISIET MCHOJIB30BATh 3TO YCTPOMCTBO JAJISI PETYJIMPOBKU MOITHOCTH, OTIABAEMYIO B UHIYKTHBHYIO
Harpy3Ky, Tak Kak Iocie mnepexona (aspl ceTeBOro HanpspKEHUsS yepe3 Hyllb THPUCTOPHI OYIyT ocTa-
BaTbCSI OTKPBITBIMU IO MOMEHTA MOJTHOTO MPEKPAIeHHUs TOKa Yepe3 UHIYKTUBHYIO Harpy3Ky.

Ha ®ur.1 npuBeneHa cTpykTypHas cxema yCTpoWcTBa ISl perynupoBanust MouHocty (YPM),
Ha ®ur.2 npencTaBieHbl BpEMEHHbIE TUarpaMMbl €ro paboThl, Ha @OUr.3 NpuBeAECHbI CXEMbI PAKTH-
YECKOI'0 BKJIFOUEHHUS.

(Ul) 10 \ 02 (U2)

| %!
(Ynp.1) 3o 4 o1 (Ynp.2)

dua. 1 3aWUWEHD NaMEHMOM.
Npuopumem 29.83.94

YPM coaepxut 1Ba THpuUcTOopa 7 U 8, BKIIFOUEHHBIX BCTPEYHO-IAPAIIETBHO MEXAY CUIIOBBIMHU
BbIBOJIaMHU | U 2, ynpaBiisieMblil TpeoOpa3oBaTesb HaNpsHKeHUs B TOK 15 co Bxogamu 5 U 6 moakiio-
YEHUs YIPABJISIOIIETO 3JIEMEHTA, 3alIUThIBAEMbIN TUOAHBIM MOCTOM c Auonamu 9, 10, 11 u 12, Bxito-
YEHHBIM MEXIy CHJIOBBIMU BhIBOJaMH | u 2. Beixon ynpasisieMoro mpeoopa3oBa TeJsl HANPsHKEHUS B
TOK 15 uepe3 pa3BszbiBatonIve quoabl 17 n 16 noaxiatoyeH K BxoAam 3 U 4 ynpaBiieHUs TUPUCTOPHBI-
MU 3JieMeHTamMH 7 U 8 cooTBeTcTBeHHO. K Bxonam ympasiieHus 3 u 4 Takke MOJAKIIOUEHBl SMUTTEPHI
TpaH3uctopoB 13 u 14 P-N-P-tuna nmpoBogumocTu, 6a3a-KoIJIEKTOPHBIE MEPEXObl KOTOPHIX BKIIIOYE-
HBI [10CJIE0BATENBHO ¢ Auoaamu 9 u 10 n1ByX mied JUOJHOTO MOCTA.

YcTpoiicTBo paboTaeTt ciaeayonmm 00pa3oM.

[Tpu 3aKpBITEIX THPUCTOpPAX 7 M 8 TPH IOJIa4€ CETEBOTO HAINPSLKEHUS yIpaBIIEMbIid peodpa-
30BaTeNb HAMPSOHKEHHsI B TOK 15 OyneT 3amuThIBaThes yepe3 AMOAHbBIN MocT (auoxasl 9, 10, 11, 12) u
(dopMHpOBaTh HAa BBIXOJE TOK BeNMWYMHOHN I. YpoBEeHb TOKa omperenseTcs YPOBHEM YIPABISIOIIETO
HaIpsKEHUsl Ha BXOJE YNPABIEHUSA 5 OTHOCUTEIBHO BBIBOJA 6 M MOXKET YCTAaHABIMBATHCS BHEUIHUM
3JIEMEHTOM YTIpaBJlieHUs (PE3UCTOPOM UITU EMKOCTHIO).
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Ha ®ur.3.1 yposens 3anaercs emxoctbio C3, Ha ®ur.3.2 noteHuomerpom R.

Ecnu B maHHBIII MOMEHT BpEeMEHHU Ha BBIBOJ | MPHIIOKEHO 0oJee MOJOKUTEIbHOE HampsKe-
HHE, YeM Ha BBIBOJ 2, TO BBIXOJAHBIM TOKOM yTpaBisieMoro rmpeoOpa3oBarensi 15 Oynmer 3apsikaThes
emkocTh C2 (Ha ®wur.3), moakitoueHHas K BXOAy 3 ympaBieHUs Tupuctopom 7. Tok s muTaHus
ynpasisieMoro npeodpazoBateiis OyneT npoTekaTsh yepe3 BoiBoA 1, Tpansuctop 14 P-N-P-tuna nposo-
numocty, nuoa 10, ynpasisiemslit mpeodpaszoBatens 15, auoa 11 u BeiBon 2 YPM.

Tpanszucropom 14 emxocts C1 (Ha ®ur.3) OyneT noaAnepKUBATHCSA B Pa3pSHKEHHOM COCTOSTHUH.

Korna nanpsixenne Ha eMkocTH C2 BO3pacTeT A0 YPOBHS, COOTBETCTBYIOIIETO MOPOTY OTKPHI-
BaHUS THPUCTOPA 7, MOCIETHUIN BKIFOUUATCS M OyIET MPOIyCKaTh TOK B HATPY3Ky. YTIPaBISIEMbIH mpe-
oOpazoBaTenb 15 MIyHTHPYETCS] TUPUCTOPOM 7, KOTOPBIM OCTAaeTCsl BKJIIOUEHHBIM /0 KOHIIA MOJyTe-
pHoOJia CEeTEBOT0 HAIPsLKEHUS (MM 10 KOHIIAa MPOTEKaHusl TOKa Mpu paboTe Ha UHIYKTUBHYIO Harpys3-
KYy).

Takum oOpaszoM, ympamisieMblii TipeoOpa3oBatesb 15 ¢ momompio eMkoctu C2 chopmupyer
3aJIepKKy BKIIOUeHUs Tupuctopa 7. [Ipu mopore otkpeiBanus tTupucropa 0.7 B 3anepikka BKIIOYCHHS
OTIpEeICTUTCS KaK
t=(0.7*C2)/ Ispix15 (1), rme:

t - BpeMs 3aJIep’KKH BKJIIOUEHUS TUPUCTOPA;

0.7 - mopor [B] oTKpbIBaHUS TUPUCTOPA;

IBBIX 15 - BBIXOZHOM TOK yIIpaBiisieMoro npeoodpazosatens 15;

C2 - 3nauenue emkoctu C2.

[Tocne Toro kaxk HampspKEHHE MEKIY BbIBOJAMH | U 2 U3MEHHUT CBOIO MOJSIPHOCTB, T.€. HATpPS-
’KCHHE Ha BBIBOJIE 2 CTaHET OoJjiee MOJIOKUTEIbHBIM, YeM Ha BBIBOJE 1, TUPUCTOP 7 OKa)keTcs BKIIIO-
YEHHBIM B 0OpaTHOM HAIpaBiIeHUU U HE OyJET MPOITyCKaTh TOK, a TMOAHBIN MocT u3 nuoaoB 9, 10, 11
u 12 HavHeT 3amuTHIBaTh yIpaBisgeMblil mpeoOpa3oBatens 15. Tok Oymer mpoTekaTs 4yepe3 BHIBOI 2,
0a3a-KOJUIEKTOPHBIN Tiepexo TpansucTtopa 13, auon 9, mpeodbpaszosatens 15, nuox 12, BeiBox 1.

Emxocte C2, nmoaxitoueHHas Meay BbiBojamMu 3 1 2 (Ha ®dur.3), HaYHET pa3pspKaThesl TPaH-
sucrtopoM 13; emxocts Cl, moaximtoueHHass Mexay BeiBogamu 4 u 1 (Ha @ur.3), HauHET 3apsKaThes
BBIXO/IHBIM TOKOM YIIpaBJIsieMOro npeoopaszoparens 15, u uepe3 Bpems t (hpopmyna 1) HampskeHUe Ha
HEeH JOCTUTHET MOPOrOoBOI0 YPOBHS BKJIHOUYEHUs THpUCTOpa 8. TUPUCTOP BKIIIOYUTCS, HAUHET MPOITyC-
KaTh TOK B Harpy3Ky M 3alllyHTHPY€E YIpaBIsieMblil MpeoOpa3oBaTeb.

Taxum 00pa3om, Ha OJHOM IMOJIYBOJIHE CETEBOT0 HAMPSKEHUS OJIHA U3 EMKOCTEH 3apsiKaeTcs U
C HEOOXOAMMOMN 3aJeP>KKON BKIFOYAET TUPUCTOP, IPYyrasi EMKOCTh pa3psikKaeTcs OAHUM U3 JIOTIOJTHH-
TEJIHBIX TPAH3UCTOPOB, BKIIOYEHHBIX B IUIEYO TMOJHOTO MOCTA, Ha JAPYTOW MOTyBONHE (DYHKIINH eM-
KOCTEW MEHSIOTCSI.

Pesucropsl R4 u RS cayxat nns paspsana emxocreid Cl1 u C2 (®wur.3) npu OTKIIOUEHUH YCT-
pOMCTBaA OT CETH.

YnupaBnseMblii mpeoOpa3oBaTens HAMPsHKEHUS B TOK 15 COCTOMT M3 BTOPHUYHOTO MCTOYHHKA
HanpspkeHus (pesuctop R1, crabunmutpon D1 u tpansuctopsr T1, T2 u T3), 3anuTeiBaromero reaepa-
Topa TokoB (pesuctop R2, tpansucropsr T4, TS u T6, nuox D2), cobcTBeHHO mpeoOpazoBarTens Ha-
npspkeHust B TOK (Tpan3uctopsl 17, T8, pesucrtop R3) u orpakaTenbHOro reHepaTopa Toka (TpaH3Hu-
ctopsl T9, T10). IIpeobpazoBatens 15 paboraer cienyrommm oOpazom. Ha BTOpUYHBINH HCTOUYHUK Ha-
MIPSDKEHUS TI0JIACTCs BBIMPSIMIICHHOE CETEBOE HaIpshKEHUE (Yepe3 BBIMPSMUTENbHBIE nuoasl 9, 10, 11,
12), u3 kotoporo oH opmupyet Hanpspkerue 6.3 B (Ha smutTepe Tpanzuctopa T1 OTHOCHTENIBHO BBI-
BoJia 6). 3anMUTHIBAIONIUI TEHEPATOP 3a7acT BHITCKAIOMINNA TOK BXOAa 6 ympaBiseMoro mpeodpa3oBa-
TEJs HAIIPSDKEHUS B TOK KOJIEKTOpOM Tpan3ucropa TS5 (nnox D2 cimysxut ans

HCKIIFOUYECHHSI 00OpaTHOTO TOKAa BXOJa, KOTOPBIA paspsikan Obl emkocTh C3 Ha ®wur.3.1,korma
TUPUCTOPHI 7 U 8 3aKPBITHI U, COOTBETCTBEHHO, BTOPUYHBIA MCTOYHUK MUTAaHUS HE GopmupyeT 6.3 B),
a TaKKe 3aMUThIBACT COOCTBEHHO IMpeoOpa3oBaTeib KOJUIEKTOPHBIM TOKOM TpaH3uctopa T6. Cobct-
BEHHO MpeoOpa3oBaTelb HAMPSDKEHHUSI B TOK COCTOUT U3 SMUTTEPHOTO TIOBTOPUTENS HA TPaH3HCTOpaX

* ¥ ¥ ¥
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T7 u T8 (nanpsbxenue Ha sMuTTepe T8 MOBTOPSET HANpsHKEHUE HA BXOJIE 5), a TOK OINpeAessieTcs: Ho-
MuHasoM pesucropa R3. OrpaxarenbHblil reHepaTop TOKa MpeoOpa3yeT BTEKAIOLIUM KOOJIEKTOPHBIN
TOK TpaH3ucTtopa T8 B BRITEKAIOMIMI KOJJIEKTOPHBIN TOK Tpanzuctopa T10.

Jlns HopMaibHOM paboTsl YPM HeoOXxonumo onpeneinuTs MUHUMAIbHBIM U MaKCUMAaJIbHBIN
BBIXOJHOM TOK YIIPABJIIEMOT0 IpeoOpa3zoBaTelis HAPSKEHUS B TOK.

MuHMMaNBHBIA TOK JOJKEH oO0ecreynBaTh 3a/lep>KKy BKIIOUEHHUS TUPUCTOPA OOJIBIIYIO, YeM
nosrynepuo cereBoro HanpspkeHus. [1o popmyie 1 mpu Cl1 = C2 = 1.0 mx®, Unop=0.7B, t=10 Mcek
BBIXOJJHOM TOK yTIpaBiisieMoro npeoOpaszosareins 15 nomxkeH ObITh 0Kkos10 70 MKA.

MaxkcuManbHBIH TOK OyJeT ONpeneisiTh MUHUMAIBHYIO 3a/IepPXKKy BKIIFOUCHHS THPUCTOPA, KO-
TOpasi OCTAeTCs IIPU MAaKCHMaJIbHOM YPOBHE YIIPAaBIISIIOIIETO HAIPSLDKEHUS HA BXOJE 5.

[Ipu makcumanbHOM TOKe IBBIX15max, Hampumep, B 0.7 MA ( B 10 pa3 Oosbiie IBbix15min )
3ajepaKa BKIoueHust Oyaet B 10 pa3 MeHblIle MosTyneproa, T.e. OKoso 1 Mcexk.

Ha ®ur.2.1 npeacrasieHa BpeMeHHas [uarpamma cereBoro HanpsbkeHus. Ha dur.2.2 nokasa-
Ha BPEMEHHas AuarpaMma MU3MEHEHHs HanpspbkeHus Ha eMkoctu C2, Ha dur.2.3 - usmeHeHue Hamps-
xenust Ha emkoctu Cl. Jlng Bpemenu T+ u T- cooTBeTCTBYET BeMYMHA TOKa ynpasieHus | (kupHas
auHMs), 11t Bpemenu T+ u T-' -Bennunna Toka ynpasienus [' (Tonkas aunwus), npuaem T+ > T+, T-
> T-' u, coorBeTcTBEeHHO, I <.

Ha ®wur.2.4 nokasaHa BpeMeHHas JuarpamMma HalpsDKEHMsI Ha HarpysKe JUIsl IByX BEJINYMH
ynpasisomux TokoB [ u I'.
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Ha ®wur.3.2 npencraBieHa cxema IMpakTU4ecKoro BkIoueHuss YPM, obecrieunBaromasi pery-
JUPOBKY MOIIIHOCTH MPHU pab0Te Ha aKTUBHYIO (RJICKTpHUECKAs JaMIla) U UHIYKTUBHYIO (JICKTPOIBHU-
raTesib BEHTUISITOpA) Harpy3KHu.

Ha ®wur.3.1 npeacrtaBieHa cxeMa NpakTHYECKOro BKIOUeHHs YPM, mo3Bossmonias IiaBHO
BKJIIOUATh U BBIKJIIOYATH AJIEKTPUYECKYI0 amiry. [Iporecc BkitoueHUs: OyJeT MPOUCXOIUTH CIEAYIO-
M o6paszom. Ilpu pasmeikanuu kmoda K1 emxocts C3 OyaeT miaBHO 3apspKaThCs OT HEKOTOPOTO
MHUHUMAJIBHOTO HAMNPSDKEHUSI 10 MAaKCUMAIbHOTO (3TU YPOBHH OMNPEIEISIOTCS BBITEKAIOIIUM TOKOM
BXO/Jl1a yIpaBisieMoro npeodpazoBaTelis 1 HOMUHaNOM pe3uctopa R). Ilpu sTom miaBHO yBennynBaeT-
Csl BBIXOJIHOM TOK YIpaBisieMOro mpeoOpaszoBarenst 15 W, COOTBETCTBEHHO, C KaXKIBIM MEPHOIOM
YMEHBIIIAETCS 3aJIepKKa BKIIIOYCHHS THPUCTOPOB 7 M 8. DTO oOecnedrBaeT TUIABHOE HapacTaHUE
MOIITHOCTH, MPOIYCKAEMYIO B HArpy3Ky. Bpemsi m1aBHOTO BKIIIOUEHHUS PETYIUPYETCS U3MEHEHUEM E€M-
koctu C3 U cocTaBisieT OT JECATHIX 0N CeKYHIbI (IUIsl 3alUThI JaMIIbl OT MEperopaHus) 10 He-
CKOJIbKUX CEKYH] (BU3yaJbHOE BOCHPHSITHE IJIABHOCTH). B mporecce MmiaBHOro BKIIOUEHHUS NPU 3a-
MbIkaHuH Karoda K1 eMkocTh OyaeT paspspKaTbes ¢ MOCTOSTHHOM BPEMEHH, ONpeesieMoi pasHuUIen
MeX/1y MOCTOSIHHOM BpeMeHH paszpsna emkoctu C3 uepe3 pesuctop R u mocTossHHOI BpemeHH 3apsiaa
BBITEKAIOLIMM TOKOM BXO0/JIa YIPaBIseMOro npeodpa3oBarTesis, 4To TOXKE JJIs BU3YalbHOI'O BOCIPUSITHS
TJIABHOCTH BBIKJIIOUEHHUSI MOKET COCTaBIISATh HECKOIBKO CEKYH/I.
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Hazpyska
CXEMA DJIEKTPUUYECKAS NIPUHIUIIUAJIBHA ST
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R1 9k
D1 e D2
R8 ’
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1008k
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D6
D3 RS
N 4.35k
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B ponosHeHue K ONMMCAHHOM BBIIIE JIEKTPUUYECKON CXEME CIEAYET OTMETUTH 31E€Ch HAIMUUE
3auTHBIX pe3uctopoB R8 u R9 B nuonHom mMocte u Tpan3ucrop temnoBoi 3amutel T10, ucnons3yto-
11 ONOpHOE HamnpsikeHue ¢ genurens R4, RS.
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1. BapuaHT ynpasJieHus IByMsl THPHCTOPaMH.

~230B
a &

VD1

VA

UST1+ VS1
K1182INMM1 —°— 4 Zyﬁ
' C- AC1 _R1 VS2
enb ‘ L
yrnpasneHus AC2 /
+
¢ L N
IR

UST2+ VD2

Harpyska

C1,C2=1,0 mx®/16 B; R1=270 Om; VD1,VD2 KJI1258A; VS1,VS2 T122-20-6.

2. BapuaHT nenu ynpasJieHUs ¢ AMCTAHIHNOHHBIM peryjuposannem [IIUM curnanom
(Tox 10MA) ¥ IUIABHBII IMyCK.
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C=47+220 mx®/16 B; R1=56 kOm; R2=0-+15xOm.

3. BapuaHT ynpaBJ/jieHHs] CHMHCTOPOM.
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C1,C2=1,0 mx®/16 B; R1=680 Om; VS1 TC106-10-6.
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TABAPUTHBINA YEPTEXK KOPITYCA Power DIP-(12+4)
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TABAPUTHBINA YEPTEK KOPITYCA DIP-8
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stHBapsb 15 r. 15 AO "TPYIIIA KPEMHUAM 21"



CXEMA ®A30BOI'O PET'YJATOPA K11821IM1xx

TABAPUTHBIN YEPTEK KOPITYCA SO-8
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