CXEMbI WWUUM-KOHTPOIJIJIEPOB 1156EY2,3

OBLLUEE

OMNMUCAHUE

Mukpocxembl 1156EY2,3 gaBnstoTcs
LUMM-koHTpOnnepamn 1 npegHasHayeHbl
B MEpPBY0 o4epeab AN UCMNONb30BaHNA B
KayeCTBe CXeM YynpaBrfieHUst UMMYJIIbCHbI-
MW UCTOYHUKAMM BTOPUYHOIO 3MEKTPOMNU-
TaHus, paboTalwMMn Ha 4YactoTax Ao
1Ml u.

MMC obecneuymBaioT MUHUManNbLHOE
BPEMS MPOXOXAEHNSA CUrHana 4Yepes Kom-
napaTopbl M BHYTPEHHIOK JIOTUKY Npu
MaKCMMarsnbHOM LWMPUHE MNOMNOChlI Nponyc-
KaHWSA M CKOPOCTU HapacTaHUs BbIXOQHOIO
HaNpPsPKEHMS YCUINUTENst curHana pacco-
rnacosaHunda. KoHTponnepbl COBMECTUMbI
C cUMCTEMaMM C NPSIMOM CBSA3bIO MO BXOA-
HOMY HanpsbkeHuto 1 paspaboTaHbl Ans
paboTbl B peXMMax LMPOTHO-UMMNYbCHOM
MOAYNSAUMN MO HAaMNPSHXKEHUO WAN  TOKY.
Habop dyHKuun n BbICOKOE ObICTpOAEN-
ctBne MIMC no3BonsiloT Mcnonb3oBatb UX
BO MHOMMX YycTpomctBax npeobpasosa-
TENbHOW TEXHUKMN.

brnvxanwmmm aHanoramm  MUKpPO-
cxembl 1156EY2 aBnalTCA MUKPOCXEMBbI
UC1825, UC2825, UC3825, a 1156EY3 -

UC1823, UC2823, UC3823 dwupmsbl
“Unitrode”.
TUNOHOMUHAINDbI

K1156EY2 (C-73),
K1156EY3 (C-75),
KP1156EY2 (C-48),
KP1156EY3 (C-66).

OCOBEHHOCTH
* YnpaBneHue MOLUHbIMU Morn-
TpaH3ucTopamu (AByxTakTHOE -

1156EY2, ogHoTakTHOE -1156EY3).
Pabota B ycTtpomctBax C oOGpaTtHOM
CBA3bIO MO HaNPSXXEHUIO U TOKY.
®DYyHKUMOHMpPOBaHUE Ha 4acTtoTtax Ao
1Ml .

3apepxKka NPoxoXaeHUs curHana 4vepes
cxemy 50HC.

MonymocToBbIe BbixoAbl Ha TOK A0 1.5A.
LLInpokononocHbIN yCUnuTenb OWUGKMN.
Hanuuve LLUNM-3awenku.

OrpaHunyeHMe TOKa B KaXaoMm nepuoae.
MnaBHbIn 3anyck. OrpaHu4vyeHue Benu-
YMHbI MaKCUManbHOW ANUTENbHOCTU
BbIXOAHOro UMMNysbca.

3awmTta OT MOHWXKEHHOro HanpsikeHus
NUTaHUSA C TMCTEPE3NCOM.
CUHXpOHM3aLuusa OT BHELLHEro curHana.
BbiknioyeHne cxembl MO BHeLHeMY
curHany.

Hu3kum TOK NnoTpedbneHmnsa B COCTOAHMMU
"BbikntoyeHo" (1.1mA).

TOYHbIA UCTOYHMK OMOPHOro Hamnpsxe-
HuA (5.1B +/- 1%).

Kopnyc “DIP-16”, “TAKT-256".



I. COCTAB UC.

Mo apxutektype VIC HanomuHaioT
TpaguumoHHble WNM-cxembl (Puc. 1 -
1156EY2, Puc. 2 - 1156EY3). NC 1156EY2
MOMMMO MOSYyMOCTOBOIO BbIXOOHOIO Kacka-
na DA9-DA10 BkntovaeT B cebs reHepaTop
NMNoobpasHOro HanpsKeHnsa (oCuMNIATop),
NCTOYHUK cMmelleHna DA1 Ha 1.25B, cxemy
ONOKNPOBKM OT MOHWMKXEHHOro HanpsiXXeHus
nutaHunsa DAS, UCTOYHMK OMOpPHOro Hanps-
XEHMS Ha LWKUPUHE 3anpeLlieHHOW 30Hbl C
NOLCTPOMKOWN, LLUMPOKOMOSIOCHbLIA yCuUnnTenb
curHana paccornacosaHua DA2, LWNM-
komnapatop DAG, LUNM-3awenky DD3, da-
3opacwenutens DD5-DD6, ysen nnaBHOro
3anycka VT1-VT2-DA7, komnapaTopbl orpa-
HMYyeHns1 Toka DA3 1 BbIKMHOYEHUA CXEMbI
DA4, «komnapaTop KOHTPOSS BENUYUHbI
onopHoro HanpskeHns DAS8, cxemy ynpas-
nexHus BbixogHbiMK kntodamu DD8-DD9.

Kak BugHO un3 Pwuc. 2 B UC
1156EY3 no cpaBHeHunto ¢ 1156EY2 oTcyT-
CTBYeT Tpurrep-gasopaclienntesi,, a Bbl-
xoaobl A n B pabotator B npoTtuBodase.
BoamoxxHa noctaBka aton MC B HECKONbKNX
Moaundukaumsx:

eC CWH(asHbIMM Bbixogamu A n B,
KOTOpbleé MOXHO COEeAUHATb napannenbHO
yepes HeEDONMbLLOW PE3NCTOP;

eCc oaHuM BbixogoM B (kak y WC
UC1823). lMNMpn atom ocsBoboamMBLUMIACA Bbl-

BOJ MOAKMNIOYEH K NPAMOMY BXo4y KoMnapa-
Topa orpaHudeHust Toka DA3.

Has3nauyeHnune BbiBOgoB NC 1156EY2
n 1156EY3 nokaszaHo HMXe. Tak Kak CXxembl
OYeHb MOXOXM, TO Janee no TEeKCTY, eCnn He
oroBopeHo ocobo onucaHue 6ydeT OTHO-
cutcq kK obenm UC.

3awmTHble hyHKUMN obecneumBaloT
KOMnapaTop OrpaHM4yeHusi Toka C MOpPOrom
1B, TTL coBmecTMmasi cxema BbIKNOYEHUS
¢ noporom 1.4B n cxema nnaBHOro 3anycka,
cnocobHasi orpaHuMuMBaTb MakCMMarnbHYHO
ONUTENBbHOCTb BbIXOAHOrO UMnynbca. BHyT-
PEHHAS norvka npegoTBpawiaeT ogHoBpe-
MEHHOE BKITHOYEHME BbIXOAHbIX ApanBEPOB
n obecneunBaeT 3anpeT NosiBIEHNST MHOXe-
CTBa MMMNYNbCOB HA OAHOM BbIXOAE.

YCTpOCTBO BGMIOKMPOBKN CXEMbBI MPU
NMOHMKEHUN HANPSXKEHUS NUTaHUS Huxe 9,2
B c¢ ructepesmcom 800 mB obecneumBaet
HU3KUI TOK NOTpebneHmnsa B COCTOSAHMM "Bbl-
KNYeHO", npyn 3TOM BbIXOOHblE ApanBepbl
HaXOoAATCSA B TPETbEM COCTOSIHUM.

[MonymocToBble BbIXOAHbIE Kackagbl
CNPOEKTMpPOBaHbl AN paboTbl Ha BOMbLUYHO
€MKOCTHYI0 Harpysky, Harnpumep, 3aTBOpbl
MowHbIX MOI-TpaH3nCTopoB, U KOMMYTU-
PYIOT Kak BTEKalLWMA Tak U BblTeKaloLunm
TOK.

ll. SJIEKTPUYHECKUE NAPAMETPblI MUKPOCXEM.

3Ha4YeHus1 ANEeKTPUYECKNX napameT-
POB MWKPOCXEM MpU MPUEMKE U MOCTaBKe
AOITKHbI ObITb HE XyXXe HOPM, NPUBEAEHHbIX
B Tabnuue 1.

3HadeHus1 npegenbHbIX U nNpegens-
HO-AONYCTUMbIX 3NEKTPUYECKNX PEXMMOB
aKkcnnyaTauMm B Ananas3oHe TemnepaTyp -
0<T<+70 °C pomkHbl ObITb HE XYyXXE HOPM,
yCTaHOBMEHHbIX B Tabnuue 2. BoamoxHa
NoCTaBka MWKPOCXEM AN AnanasoHe TeMm-
nepatyp -60<T<+125 °C.
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OMNMUCAHUE BbIBOAOOB UC 1156EY2

VIHBepTUpyoLWMiA BXOS, OnepaLmoOHHOro
yeunurtens

HewnHBepTupytoLwmin BXxog, onepaumoH-
HOro ycunurens

Bbixog onepaunoHHOro yeunurens,
uHBepT. BXoAa LWWM-komnapatopa
Bxopa/Bbixog CUHXpOHM3aLmn

BbiBOA nopgkntoueHnst BpemssagatoLe-
ro pesucropa

BbiBOA nopgkntoueHnst BpemsizagatoLe-
ro KoHgeHcartopa

HewnnsepTtnpytowmin Bxog, LUNM-
Komnaparopa

BbiBOA, nnaBHoOro 3anycka
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BbIxo4 CTOYHMKA ONOPHO-
ro HanpsPKeHus
BbiBOA nuTaHmsa

Bbixog opavieepa B

Konnektopbl gpansepos A
nB

OMuUTTEpbI ApalriBepoB
AnB

Bbixog gpavisepa A

O6wmn BbIBOA,

BbIBOg orpaHMyeHuns Toka
nnn octaHoBa

OMNMUCAHUE BbIBOAOB UC 1156EY3

VIHBepTUpYIOLLMIA BXOA ONEpPaLMoHHOro
ycunutens

HeuHBepTupyowmii Bxog onepaumoH-
HOro ycunurens

Bbixog onepaunoHHOro ycunurens,
nHBepT. BXoa LWUM-komnapaTtopa
Bxopa/Bbixog CUHXpOHM3aLMK

BbiBOA nogkntoyeHnst BpemsizagatoLe-
ro pesncropa

BbiBOA nogkntoyeHnst Bpemsizagatole-
ro KoHaeHcartopa

HeunsepTtupytowwmii sxoa LLUNM-
Komnaparopa

BbiBOoA nnaBHOro 3anycka
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BbIxog, MCTOYHMKA ONMOPHO-
ro HanpsPKeHus
BbiBOA nuTaHmsa

Bobixoa apaneepa B (npsi-
MOW BbIX0[)

Konnektopbl gpansepos A
nB

OMuUTTEpDLI ApanBepoB
AunB

Bobixoa apansepa A (UH-
BEPCHbIV BbIXOA)

O6wwmin BbiBOA

BbiBog, orpaHmn4eHnda Toka
nnn octaHoBa




Tabnuua 1.

HanmeHoBaHue BykBeH. Hopma Pexum Mpume
napameTpa, 0603Ha | He MeHee |He bonee U3MepeHuns YyaHune
eAnHULA N3MepeHus YyeHue
MCTOYHMK ONOPHOro HanpsXXeHus
BbixogHoe onopHoe Ha- | Uref 5.00 5.20 T=25°C, lo=1mA
npsxeHue, B
HectabunbHocTb no Ha-|Kui - 0.02 10 < Vcc < 30B
npsxeHunto, %/B
HecTtabunbHocTb No TOKY, | Kio - 0.07 1<lo<10 mMA
Y%I/MA
TemnepaTypHbIn Koad. | aUref - 0.01 Tmin<T<Tmax |4
HanpsxeHus, %/°C
Opend BbixogHoro onopH. | Uref(t) - 25 T=125°C, 4
Hanpsi»keHus, mB t= 10004
ToKk KOpOTKOro 3amblka-|los -100 -15 Uref=0B,
HUs, MA RI=10wm
FeHepaTop NUNOO6pPA3HOro HanpsXXKeHus
Yactota reHepupoBaHug, |fg 360 440 T=25°C, C=1H,
Ky, R=3.65kOm
HectabunbHocTb 4acToThl | Kfi - 0.1 10 < Vcc < 30B
no HanpsXXeHuwo, %/B
TemnepaTtypHbI Koad. | afg - 0.07 Tmin<T<Tmax |4
4acToTbl reH., %/°C
BbixogHoe HanpspkeHue | Uoh4 3.9 - U6=4B
BbICOKOrO YpPOBHSA MO Bbl-
Boay 4, B
BbixogHoe  HanpspkeHue | Uol4 - 29 u6=0B
HW3KOro YPOBHSA MO BbIBO-
ny4,B
BxogHoe noporosBoe Ha-|Uith6 2.6 3.0 4
Nps>KeHNe BbICOKOro ypoB-
Hs Mo BbIBOAY 6, B
BxogHoe noporoBoe Ha-|Uitl6 0.7 1.1 4
NpsSXKEHNE HU3KOrO YPOBHSA
no BbiBoAay 6, B
Ycunurtenb OWNOKN
HanpsxkeHne cmeweHns | Uio - 15 4
Hyns, MB
CpegHun BxogHOW TOK, | liav - 3 4
MKA
Pa3HocTb BXOOHbIX TOKOB, | lio - 1 4
MKA
KoadppmumneHT ycuneHusa | Au 60 - 1<Uo<4B 4

HanpsbkeHus, dB




MpoponxeHue Tabn. 1

HanmeHoBaHue BykBeH. Hopma Pexum Mpume
napameTpa, 0603Ha- | He meHee |He bonee U3MepeHunsn YyaHune
eAuHULA N3MepeHus YyeHue
KoacbpuumeHT ocnabne-|Kemr 75 - 1.5<Ucm<5.5B 4
HMA CUHAA3HbIX BXOAH.
HanpsxeHun, dB
KoatppuumeHt  BnuaHus | Ksvr 85 - 10 < Ucc < 30B 4
HEeCTabnnNbHOCTU  UCTOYH.
nuTaHusa, dB
BbixogHon TOK Hu3koro | lol3 1 - U3=1B
YPOBHS Mo BbiBOAY 3,MA
BbixogHon TOK Bblcokoro | loh3 - -0.5 U3 =4B
YPOBHS MO BbiBOAY 3,MA
BbixogHoe  HanpspkeHue | Uoh3 4.0 - I3 =-0.5mMA
BbICOKOrO YPOBHSI MO Bbl-
Boay 3, B
BbixogHoe  HanpsikeHwue | Uol3 0 1.0 13 =1mMA
HW3KOro YPOBHS MO BbIBO-
ny3,B
Yactota egnHunyHoro ycu- | f1 3 - 4
nexnusa, My,
CkopocTb HapacTaHus | Suom(sr) |6 - 4
BbIX. HanpsxeH, B/MkC
Cxema OTKITIOYEeHUSA NPU NOHMXKEHHOM HanpshKeHUU NUTaHUA
HanpsbkeHne cpabatbiBa- | Uitp 8.8 9.9
Hus, B
HanpsbkeHne ructepesu-|Uh 0.6 -
ca, B
Cxema nnaBHOro 3anycka
Tok 3apsiga, MKA Ich -20 -3 U8 =0.5B
Tok pa3psaga, MA Idch 1 - U8 =1B
OTHoweHne panutenbHo-|Npwm 40 60 U8=3.15B, U6=U7
CTM BbIX. MWmnynbca K
Makc. OnuTenbHOCTU Bbl-
Xo4Horo umnynesca, %
LUAM komnapaTtop
BxogHon  TOK  Hu3koro | lil7 -5 - U7 =0B
YPOBHS! MO BbIB. 7, MKA
OTHoweHne wmakc. anu-|Nmax 85 - 5
TENbHOCTU BbIX. UMMNYynbCa
K nonynepwuoay, %
BxogHoe noporoBoe Ha-|Uit3 1.1 - U7 =0B
npsbkeHne no BoiB. 3, B
Bpemsa BblkntoyeHus no |toff3 - 80 4

BbIBOAY 3, HCEK




MpoponxeHue Tabn. 1

HanmeHoBaHue BykBeH. Hopma Pexum Mpume
napamerTpa, 0003Ha | He MeHee | He Gonee U3MepeHuns YyaHue
eAuHULIA U3MepeHus YyeHue
Komnapatopbl orpaHM4eHNsA TOKa U BbIKITIOYE€HUSA CXeMbl
BxogHon TOK mo BbIB. 9,]|1i9 -10 10 0<U9<4B
MKA
BxogHoe noporosBoe Ha-|Uitl9 0.9 1.1
npshkeHne  kKomnapaTopa
orpaHn4eHus Toka, B
BxogHoe noporoeBoe Ha-|Uits9 1.25 1.55
npshkeHne  kKomnapaTopa
BblKNtoYeHus, B
Bpema BbikntoyeHus no | toff9 - 80 4
BbIBOAY 9, HCEeK
BbixogHble gpanBepbl
BbixogHoe  HanpsikeHue | Uol1 - 04 Is =20 MA
HW3KOro ypoBHs, B Uol2 2.2 Is = 200MA
BbixogHoe  HanpspkeHue | Uoh1 13.0 - Is =-20 mA
BbICOKOro YpOBHs, B Uoh2 12.0 Is = -200mA
Tok yTeykun, MKA Il - 200 Us = 30B
Bpemsa Hapactanua  wn|tr, tf - 60 Cl=1H 4
crnaga curHana, Hcek
Cxema B Lefnom
Tok notpebnexHnsa, MA Icc - 30 U1=U7=U9=0B
U2=1B
Tok noTpebneHust B cocrT. |lccz - 2 Ucc=8B

"BbikntoyeHo", MA

MpmeyaHus:

1. Bce HanpspkeHns gaHbl OTHOCUTENBHO 00LLEero BbIBOAA.

2. [NNonoxuTenbHbIM CYNTAETCH TOK, BTEKAIOLLMIA B CXEMY.

3. Bce napameTpbl, ecnvm He 0roBopeHo 0cobo, AaHbl
npu R=3.65k, C=1H, Ucc=15B, -0<T<+70°C.

4, ,D,OI'IyCKaeTCFI npu ripuemMkKe nocrtaBke napameTpbl HE UBMEPATb.

5. Ana 1156EY3 - “OTHoWeHne MakcumanbHON OANUTENbHOCTU

BbIXOAHOro MMnysbca K nepuoay’.



Tabnuua 2.

HaunmeHoBaHue na- | bykBeHHOe MpenensHo- MpenenbHbIN pexum
pameTpa, eau- 00603Ha4YeH. | OONYCTUMbIN PEXUM
HULA n3MepeHns He meHee | He Bonee | He meHee | He bonee
HanpsbkeHne nuta- Ucc 10 30 -0.3 31
Hus, B
KommyTupyemoe Us - 30 - 31
HanpsbkeHue, B
KommyTnpyembin Is
TOK, A
-NOCTOSIHHbIN - 0.5 - 0.5
-UMNYNbCHbIN - 1.5 - 2.0
(twh=0.5Mmkcek)
HanpsiokeHne Ha| U1,U2,U7 -0.3 7.0 -0.3 7.0
BbiBOgax 1,2, 7, B
HanpsixkeHne Ha us, U9 -0.3 6.0 -0.3 6.0
BbiBOgax 8, 9, B
Tok no BbiBOgam 3, 13,14,15 - 5 - 5
4,5, MA
Tok no BbiBOAY 8, 18 - 20 - 20
MA
PaccenBaemas Ptot - 1 - -
MOLLHOCTb A0
Tokp.cpeabl=25°,
BT (npum.1)
Temnepatypa ne- Tj - 150 - 175
pexopa, °C
MpmeyaHus:

1. MNpu Temnepatype Tokp.cpeabl 6onbwen 25°C paccenmBaemMasi MOLIHOCTb
nagaet no JIMHENHOMY 3aKOHY

Ptot = 1- (T - 25°C) / Rtja, roe Rtja =125 °C/BT TennoBoe conpoTuBneHne
KpucTanmn- okpyxatowasa cpeaa.

2. Bpems BO34enCTBMSA NpeaernbHOro pexmnma He 6onee 1mcek npm CKBaXHOCTH
Q=100.



lll. KOMITOHEHTbI ®YHKLWOHAJIbHOU CXEMMbI.

MCTOYHUK ONOPHOIO HANPAXEHUA

NCTOYHMK OMOPHOro  HanpsbkeHus
(Pwvc. 3) HomunHanom 5.1B +/-1% coctouT un3
TEPMOKOMMEHCMPOBAHHOIO  OMOPHOr0  UC-
TOYHMKA Ha LUMPUHE 3anpeLleHHON 30Hbl Ha
1.25B u ycunutens DA1, obecneumBaroLe-

ro BHeLwHo Harpysky Ao 10MA (BbiBoa 16).
HOenutenb obpatHom cBsA3M R3-R4 nosso-
nseT nonyuntb  Tpebyemoe  BbIXOOHOE
HanpsxeHue.

VT2

P

R1

R2

R4

L

:

Puc. 3 ACTOYHUK ONOPHOro HanpsiXKeHUs.

MOH wnmeeT 3awmty OT KOPOTKOro
3aMblkaHuss Ha ypoBHe okosio 30mA. Ot
MOH 3anuTtaHbl KOMnapaTopbl, BHYTPEHHSIS

ocunnNAToP

3agaowun reHepaTtop - OCUMNNS-
TOp paccuuTaH Ha paboTy Ha 4acTtoTax go
1My, onpepensiembix napametpamun RC-
uenn (BbiBogbl 5 n 6). Npu R=3,65kOM u
C=1H® vacTtoTa reHepaTopa paBHa 400kl Y
+/- 10%. MepTBOE Bpemsi reHepartopa, on-
pegensoulee  AMHAMUYECKMA  OuanasoH
KOHTponnepa, 3aBnucut ot C u MoxeT Ooc-
Turatb 100HC ( Puc. 4).

3agaowun reHepatop obecneuun-
BaeT:
echopMMpoBaHne nNUNoobpasHoro Hanpsixe-
HUS;

norvka, UCTOYHUK cMmelleHnsa Ha 1.25B, OY
N OCUMNNIATOP.

eCYHXPOHM3aUMI0 OT BHELLUHEro curHana;
e(hopMUPOBaAHME TaKTOBbIX WMMMYSIbLCOB Ha
BpeMs cnaga nunbl, obecnevmBaronx oa-
HOBPEMEHHOE 3aKpbITUE BbIXOAHbLIX KITHOYEeMN
AN UCKMIOYEHNSA CKBO3HbBIX TOKOB;

ecbpoc LLNM-3aLlenkm B UCXoaHOe COCTOSA-
HUe.
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Mepmboe bpema (3k<RCTOBK)

Puc. 4. YactoTa (a) u mepTBOE Bpems (6) reHepaTopa.

brnok-cxema 3agatowero reHeparto-
pa npueegeHa Ha Puc. 5. eHepaTop umeet
BbIBOO 5 ANs NoaknoveHus Bpemsizagato-
lwero pesucrtopa R, onpegenstowero TOK
3apsga Bpemsizagawowen emkoctn C (Bbl-

Bog 6). Ha BbiBoge 5 nopaepxuBaeTcs
ornopHoe HanpsbkeHue 3B. Tok yepes pesu-
ctop Ir=3/R oTpaxaeTca ¢ KoahpuumeHTom
nepegayn 1 Ha BbiBog 6(lc=Ir), TO ecTb faB-
nseTcs TokoM 3apsiga emkoctu C.

(1)) 400 mkA
DA6

ooV

Puc. 5. 3aparowmm reHeparop.

(eHepaTop CMNpPOEKTMpOBaH Ha oOc-
HoBe Tpurrepa LWmuata ¢ ructepesncom
1.8B. Ero BbIxog 4Yepe3 aMUTTEPHbIA NOBTO-
putenb VT2 noaknioyeH K BbiBoAy 4, Ha KO-
TOPOM (POPMUPYHOTCA MPSMOYrOfbHbIE CUH-
XpOUMNyrbCbl  C  YPOBHEM  e4uHMLUbI
U1=Uref-Ud n nyna U0=2.3B. CuHxpoum-
NynbCbl €AMHUYHOIO YPOBHA cbpackiBaloT

WWM-3awenky, TakTMpytoT dasopacLuenm-
Tenb N CTPOOMPYIOT BbIXOOHbIE KNOYM npe-
obpasoBartens, npegoTBpawlas CKBO3Hble
TOKW. Mpn HyNeBoM ypOBHE CUHXPOUMIMYSb-
ca BKIlOMaeTCcd OAWH M3 [paviBepoB, ecnu
He 6bIno 3anpeTa No ApyruMm Lensm.
"eHepaTop MOXeT ObITb CUHXPOHMU-
3MpOBaH BHELUHWM CUrHanoMm, Hanpumep,



Tak, Kak nokasaHo Ha Pwuc. 6a. BoamoxHo
Takke TMOMHoe OTKYEeHMe reHepaTopa,
ecnu BbiBoA 5 coeanHuTb ¢ Uref, a BbiBog 6

3a3emnuTb. Npu 3TOM CMHXPOHM3ALMSA CXe-
Mbl OCYLLECTBNAETCA BHELUHUM reHepaTo-
pom no BbiBogy 4 (Puc. 66).
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Puc. 6 NMpumepbl CUHXPOHU3aLUN.

OMEPALMOHHbIA YCUNUTENb

Ycunutens curHana paccorrnacoBa-
HUA DA2 - 3TO onepauMOHHbIN yCunuTens C
LUMPOKOW NOJSIOCON MPOMYCKaHUS N BbICOKOW
CKOPOCTbIO HapacTaHus BbIXOAHOro Hanps-
XeHus. Vcnonb3oBaHMe TOMbKO Npn TpaH-
3UCTOPOB Ha MyTW MNPOXOXOEHUA curHana
NO3BONMUIIO OOCTUYb YacTOTbl €O4VHUYHOro
KoapdpuumeHta ycunenmsa 5.5 Mly. AYX
ycunuTenst ¢ pasoMKHyTon obpaTHOW cBS-
3bl0 MMeeT Ba HyIsl, pacrnofoXeHHbIX BAa-

NN OT YacToTbl eANHUYHOro KoaduumeHTa
YyCUNEHNd, 4YTO yBENUYMBAET 3anac no goa-
3e. OgnH 13 HMX 0BYyCnoBneH KoHAeHcaTo-
pom C1, BKMOYEHHBIM MeXay pe3nctopamu
obpaTHoM CBA3M B SMUTTEPHBIX LIENsiX nep-
BOro kackaga R2 v R5, a BTopon popmupy-
eTcsa nocrnegoBaTenibHOM LIENOYKON M3 pe-
3uctopa R4 n koHgeHcatopa C2 OCHOBHOIO
nontoca (Puc. 7).
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Puc. 7 Ycunutenb curHana paccornacoBaHus.

OcyuwectBnaa oTpuuaTtenbHyo 06-
paTHYl0 CBA3b MO TOKY B NEepBOM Kackaje,
3MUTTEPHbIE PE3NCTOPbLI MO3BONSAIOT Bbl-
Opatb paboumin TOK TakOW BESIUYUHBLI, YTO
CKOPOCTb HapacTaHusa BbIXOLHOrO curHana
oynet He meHee 12 B/mkcek. YTobbl rapas-
TMPOBaTb MMHUMAaNbHOE BPEMSI OTKIMKA BCE
KPUTUYHbIE Y3Mbl BHYTPU yCunutens owwmob-
KW BbINOSIHEHbI HA TPaH3UCTOpax ¢ gMoaamu
LLoTTKN.

K ©6ase BbIXOQHOrO TpaH3UcTopa
VT7 nogkniyeH 3MUTTEP MNOLMNOXEYHOro

KOMIMAPATOPbDI

WM komnapatop DA6 (Puc. 8)
BbINOSIHEH Ha N-p-n AndKackage ¢ BbIXO4OM
Ha 9MUTTEpPHOM MoBTOpUTESNE, NpeaoTBpa-
LLAOLLEM PEXUM HaCbIWEHUSA TPaH3UCTOPOB
B Komnapartope. BbixogHou curHan komna-
patopa cooTBeTCTBYEeT 3MUTTEPHO-
CBA3aHHOW noruke ans nutanus 5.1B. Qua-
Nas3oH CMH(A3HOro BXOAHOrO CUrHasna Kom-

pnp TpaH3auctopa VT6, 6asa koToporo co-
eQuHAeTCa C BbIBOAOM MNMIABHOrO 3arnycka
(BbiBOg, 8). Takmm obpa3om noTeHuman Bbl-
xoga OY He MOXeT npeBbiwaTb NoTeHuman
Ha BbiBOAe 8.

Cnepnyet umeTb B BUAY, YTO BbIXOA
OY HarpyXeH BHYTPEHHUM pPEe3nUCTOPOM
50kOm Kk 3emne. [loaToMy ecnn BHELLHAA
Harpyska npegnonaraet 60nbLION BTeKato-
LUMA TOK, TO ANSA CHWKEHUSA noTeHuMana Ha
Bbixoge OY moxeT notpeboBaTtbca [onon-
HUTENbHbIN LWYHTUPYIOLLNIA PE3NCTOP.

napaTtopa orpaHvyeH CHU3Y Ha ypoBHE Npu-
6nunautensHo 1B gnana3oHoM npn BXOOHOM
napbl. Tak kak curHan Ha Bxoge "lMuna"
(BbiBOg, 7) MmoxeT nameHsitecst ot 0 go 3 B,
ANs cornacoBaHust ypoBHEN nepes nogadven
Ha HEWHBEPTUPYIOLLMA BXOL KOMMnapaTtopa
OH cOBWraeTcsl BBEpX Npu MOMOLLM WUCTOY-
HUKa CMeLleHns BHYTPWU Kpuctanmna Ha Be-




nnanny  1.25 B. WHBepTupylowmn BXo4
LWLIMM komnapatopa COoeauHeH C BbIXOO4OM

OY DA2 v BbiBOgOM 3.
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Puc. 8 LLUIMM-komnapaTop.

Komnapatop orpaHuyeHusi  Toka
DA3 aHanornyeH UMM komnapatopy. Kom-
napatop BblkN4YeHUss cxembl DA4 BbInon-
HEeH Ha pnp gudkackage. Ha uHBepTupyto-
wum Bxoabl komnapatopos DA3 n DA4 no-

JTIOrMYECKUE JJIEMEHTbI

Jlornyeckne anemMmeHTbl Ha KpUTu4de-
ckom nyTn, Bknodaa LM sawenky DD3 n
Tpurrep-gasopacwenutens DD5-DD6, BbI-
MOSNIHEHblI HA 3MUTTEPHO-CBA3AHHOMW IIOTMKEe
c ByepHbIMM 3IMUTTEPHBLIMU NOBTOPUTESS-
MW, NpefoTBpaLlaloWLMMM PEXMM HacblLLe-
HUS1 TPAH3UCTOPOB. TOK NEepPEKNtoYeHUst ATUX
kKackagoB BblbpaH Ha ypoBHe 400MmKA. [Mo-

BbIXOOHbIE APAVUBEPDI

Kak O6bl ObICTPO CurHam He npoxo-
AN 4yepes cxemy, 3T0 MMeeT Mano 3Hadye-
HWUsl, eCnN Ha BbIXxo4e He gocTturaeTcst Obl-
CTpoe nepekntoyveHne ¢ Tpedbyembim pasma-
XOM. BbixogHble MNONyMOCTOBbIE Kackafbl

AaHbl HanpsXXeHWs COOTBETCTBEHHO 1 U
1.4B, nonyyeHHble oT onopbl 5.1B npu no-
Mown genutens. HeuHBepTupyowmne BXO-
Abl KOMnapaTtopoB ob6beanHEHbl U coeau-
HeHbl C BbIBOAOM 9 MUKPOCXEMBI.

9TOMY XOTS Ha NyTU MeXay BXOAHbIMW KOM-
napatopaMmm W BbIXOAHbIMW ApaviBeEpamMu
HaxopaTca asa BeHTuns UJIM DD2 n DD4,
nueeptopbl DD8-DDY, WNM 3awenka DD3,
oHn patoT Tonbko 20% Bcen 3agepxkn. Oc-
HOBHaA 3aJepXXKka NpuMxXoauTca Ha KkoMnapa-
TOpPbI 1 BbIXOOHbIE Kackafbl.

DA9-DA10 (Pwuc. 9) nossonsoT Aobutbes
atoro. OHWM MOryT nepekntoyvatb Harpyaky
1000 n® c pasamaxom 15 B 3a 30 Hcek. lNu-
KOBOE 3Ha4eHuMe TOKa Mpu 3TOM HEe MeHee
1.5A.
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Puc. 9 NMonymocToBOM BbIXOAHOM KacKaa.

Muorne LWWM KoHTponnepsbl C no-
NIYMOCTOBbLIMW BbIXOAHbIMW Kackagamun Ons
obecnevyeHnsa ux ObICTPOOENUCTBUS UMEIOT
OonblUMEe CKBO3HblE TOKM Yepe3 BbIXOAHble
TpaH3ncTopbl. B pesynbtate 4Yero BO3HMKa-
eT npobrnema camopasorpeBa, 0CobeHHO Ha
BbICOKMX YacToTax. BbixogHow kackag UC
1156EY2 rapaHTuMpyeT, 4TO TpPaH3UCTOpPbI
VT6 n VT7 ynpasBnaiTcA KOMMAMMEHTap-
HbIM CMUrHanoMm, Tak YTO KOraa OAWH BbIKMIO-
yaeTcs, [Opyron BedeT BbIBOA4 Bbixoaa.

[panBepbl CKOHCTPyMpOBaHbl TakMum obpa-
30M, YTO MpPX NEPEKNOYEHNMN CKBO3HOW TOK
yepes3 HUX Te4yeT Bcero nuuwb 20 Hcek. Ha
yactoTte 500 kl'y ato gobaBngaeT K TOKy no-
TpebneHus Tonbko 10 MA.

OTa uupa - pesynbTaT KOMMNpo-
mucca. [loGaBoyHas 3agepxka morna Obl
rapaHTMpoBaTb HyNEeBOW CKBO3HOW TOK, HO B
3TOM cny4yae obuwan 3agepxka CTaHOBUTCS
HenpuemmnemMon.

IV. O[INCAHUE PABOTbI
O®YHKLUNOHAJIBHOU CXEMBI.

3AWWUTA OT NOHMXEHHOIO HAMPAXEHUA NMUTAHUA

Ecnu HanpspkeHne nntanms WVMC
ctaHoBuTCA MeHbwe 9.2B, cpabaTbiBaet
KomMnapaTtop 3aluTbl OT MOHMXEHHOro Ha-
npskeHns nutaHus DAS, HeuHBepTupyto-
LLMA BXOO KOTOPOro COeAuHEH C BbiBOAOM
NUTaHNA MUKpPOcXeMbl VCC, a UHBEpPTUpYto-
LLNIA - C BHYTPEHHUM OEBATMBOMBTOBbLIM UC-
TOYHUMKOM HanpskeHus. B pesynbTtate Ha
BbIxoge Komnapartopa obpasyeTtcsa norude-
CKUM HYyIb, KOTOPbIA, NPOXOAA Yepes cxemy
N-HE DD7, dopmupyeT Ha ee BbIxoae Io-
MYecKyo eguHuly, MOCTYnalLy Ha cxe-
mbl AJIM-HE DD8-DD9, ynpasnstouime Bbl-
XOOHbIMU Kntodamu. B pesynbTate Ha ux

BbIX04ax (POPMUPYHOTCA NOrMYECcKUe HyIu,
4YTO COOTBETCTBYET BbIKIIOYEHHOMY COCTOS-
HUIO cunoBblx kntoden. Co cxembl U-HE
DD7 nornyeckas eguHuua npoxoauT Takxke
n Ha cxemy UM DD1, koTopas BknoyaeT
TpaH3ncTop VT2, ocywecTBnaowmnm paspag
KOHOeHcaTopa nfaBHOro 3anycka (Bbisog 8),
a Takke 4epes TpaHauctop VT1 cHuxaeTt
noteHuwan Ha Bbixoge OY npakTuyeckn [o
Hyns. OgHoOBpeMeHHO KoMrnapaTop 3awuThbl
OT MNMOHWMKEHHOro HanpsxeHust nutaHna DAS
BblAaeT SIOrMYeckylo eNHULY Ha CXemy Lie-
MM 3anycka, KoTopasi OTKIYaeT UCTOYHMK
OMOPHOr0 HaNpPsKeHUs1, Nocne 4Yero BbIXOa-




Hble ApaviBepbl NEPEBOAATCHA B TpeTbe COo-
CTOSIHUE.

Mpn yBenuyeHnn nutatowero VIMC
HanpsbkeHust 6onee 10 B komnapaTop 3a-
LWKNTBI OT HegoHanpskeHnst DAS dhopmupyeTt
Ha BbIXOAEe NOrMYecKkyd eanHuuy, KoTopas
nogaetca Ha cxemy W-HE DD7 n NOH. B
pesynbTate Luenb 3anycka obecneyvBaeT
BKITHOYEHNE WCTOYHWKA OMOPHOro Hanpsxe-
HUS1 U CXemMa OXMBaeT.

MNABHbINA 3ANYCK

Mpu BkNoyeHUn npeobpasoBaTens
TOK Yepes3 ero TPaH3UCTOPHbLIE KIo4YKN onpe-
AensieTca TOKOM Harpysks M TOKOM 3apsifa
BbIXOOHOIO KOHAEHcaTtopa WU 3HA4UTESIbHO
Oonblle HOMMHANbHOIO 3HayeHusi. YTobbl
npegoTBpaTUTbL CBA3AHHYIO C 3TUM nepe-
rPy3Ky TPaH3UCTOPHbLIX KMOYEN B CXeEMY
BBE[EH Kackaj MArkoro 3arycka, OCyLlecT-
BNAOLWWN NNaBHOE HapacTaHue BbIXOL4HOro
Hanps>KeHUs yCUNUTENsa curHana paccorna-
COBaHMS OT MNpPaKTUYECKU HYreBOro 3Hauye-
HMUS 0O HOMWHANbHOrO, a crefoBaTesibHO,
NNaBHOE W3MEHEHWe ANUTENbHOCTU UM-
nynbcoB LWKM-komnapatopa 1 BbIXOOHbIX
apanBepoB. OrpaHu4yeHne HanpskeHus Ha
BbIXO4€e OMnepaunoHHOro ycunuTens ocylue-
CTBNSieTCA pnp-TpaH3mctopom VT1, amut-
TEep KOTOPOro NoAkniYeH k 6ase BbIXOQHOIO
TpaH3ncTopa QOY, a 6asa Kk KoHAeHcaTopy
NnaBHOro 3anycka.

Mo mepe 3apsga BHYTPEHHUM WUC-
TOYHUKOM TOKa C HOMMHAroM 9 MKA KOH-
AeHcaTopa nnaBHOro 3anycka, NOLKMYeH-
HOro K BbiBOAY 8, BO3pacTaeT M BervyuHa
BbIxogHoro HanpsbkeHus OY, nogaBaemoro

3ALLUNTA OT NEPEIMPY30K MO TOKY

[Mpn BO3HMKHOBEHUM Neperpysku Mo
TOKY, KaK TONbKO KOHTpPONMpyemMoe Ha par-
yumke TOKa HanpshkeHue, nogaBaemMoe Ha
BoiBog 9 WIMC, npeBbicut 1B, cpabotaet
KoMnapaTop OrpaHuM4YeHUs Toka W BblgacT
NOTNYECKYD eauHuLy, KoTopasi, npoxoas
yepesd cxemy W DD1, ycraHaenueaet
WNM-3awwenky B eguvHUYHOE COCTOSHME.
OTa eguHuua, npoxoasa yepes cxemy WA
DD4, nopaetca Ha cxembl WJTN-HE DD8-
DD9, koTopble BbIKIOYAOT BbIXOAHbIE KITHO-
4n MO KpanmHen Mepe OO0 KOHUA TeKyLlero
nepuoga. WKM-3awenka nmeet npuoputet
no Bxogy S, noaTtoMy cbpoc ee B Hyneeoe

Korga HanpshkeHue Ha Bbixoge NOH
npeBbICUT ypoBeHb 4B, cpabaTbiBaeT KOM-
napatop koHTpona NOH DAS8 u BbigaeTt Ha
cxemy N-HE DD7 BTopyto nornveckyto egu-
HULY, U Ha ee BbIxoge oOpMUpPYyeTCHa Norun-
YeCKUM Hymb, NPUBOASALMIN K CHATUIO 3anpe-
Ta Ha BKNoYeHue knoyen co cxem UIN-HE
DD8-DD9 n dopmMmnpoBaHuio Ha BbIxoge
cxembl NI DD1 nornyeckoro Hynsd, npu-
BOASLLEro K 3aKpbITUIO TpaH3auctopa VT2 u
BKITHOYEHUIO Lenn NnaBHOro 3anycka.

Ha wuHBepcHbIM Bxoa LWWMM-komnapatopa,
KOTOpOe, CpaBHMBasiCb C NUIIO0Opa3HbIM
HanpsXKeHMeM Ha ero npsiMom Bxoge, op-
MUpYeT Ha BbIXOAEe KOMnapaTopa paclum-
psalowmnecs no ANUTENbHOCTU UMMYIbCHI.
CHayvana Bpemsi OTKpbITUS KroYen mano, u
TOK Yyepes3 HUX He ycrneBaeT AoCTuUraTb Kpu-
TUYECKNX 3Ha4yeHuUn, YyeMm obecneuvmBaeTcs
nepBoHayanbHasi Ux 3awuTa OT neperpysok.
[lanee no mepe pocTa BbLIXOQHOrO Hanpsi-
XEHNA yBenuyMBaeTCa AONIUTENbHOCTb WUM-
nynbca, N Korga OHO A4oCTUraeT HOMWHarb-
HOrO 3HaYeHWUs, HaYMHAEeTCs pPeXum ero
ctabunusauun. Tpanauctop VT1 3akpbiBa-
eTc4, T.K. noTeHumnan ero 6a3bl CTaHOBUTCS
Gonblle noTeHUMana amMuTTepa.

Kpome OCHOBHOro HasHayeHusi Bbl-
BOJ MMNaBHOro 3arycka MOXeT MWCMNOoNb30-
BaTbCA U ana gpyrmx uenen. CnocobHOCTb
orpaHuymBaTb MakcumarsribHbi pasmax OY
onpegensieT B TPaagWUMOHHbLIX CXeMax Mak-
cumanbHo goctmxkumbin LUMM, a B TokoBOM
pexume no3BonsieT NporpaMmmupoBaTb Ypo-
BEHb MaKCMMarbHOro NUKOBOro TOKa.

COCTOSIHME BO3MOXEH TOSbKO MOCIie Ucyes-
HOBEHUS Neperpysku rno ToKy.

Ecnn npousowno KopoTkoe 3ambl-
KaHue Ha BbIXOAe, TO 3a CYeT TOro, YTO Bbl-
KNOYEeHne CUIoBOro TpaH3ncTopa Npomncxo-
out 3a Bpems nopsgka 100HC, TOK 4vepes
KN4 ycneBaeT HapacTu 40 BTOPOro mnopo-
roBOro 3HadeHus, u cpaboTtaeT KomnapaTop
BbIKMOYEHNS CXeMbl. B pesynbTaTe Ha ero
BbIXxO4e copMUpyeTcs normyeckas eguHu-
ua, kotopas npoxogsa 4depes cxemy WA
DD1, sknto4vaeT TpaHaucTop VT2, KOTOpLIN
paspsKaeT KoHOeHcaTop NiiaBHOro 3anycka.
OpHoBpemMeHHO TpaH3uctop VT2 uyepes
TpaHsuctop VT1 cHwkaeT BbIXOQHOW MO-



TeHumnan OY npaktnyeckn o Hynsa. Nocne
BbIKINIOYEHNSA BbIXOOHbIX KITHOYEN noTeHuman
Ha Bxoge 9 ycTaHaBnuBaeTca ONU3KUM K
HyM, KOMMNapaTopbl OrpaHUYEeHnd TOoKa W
BbIKIMIOYEHNSI CXEMbI CHAMAIOT 3anpeT U Ha-
YMHaeTCcs npouecc nnaBHOro 3anycka. Ecnm

KOPOTKOE 3aMblkaHWe Ha BbIXOoAe He ucye-
3aeT, onucaHHble NPoLecchl NOBTOPAOTCS U
cXema rnepexoguT B pexumm "vkaHmnsa".

[Mpn OTCYTCTBUM NEeperpy3ok no ToKy
N HOPMAanbHOM HaMNpPsPKEHUU NUTAHUA Hauu-
HaeT paboTaTb OCHOBHOM MyTb yNpaBIieHWs.

CUCTEMA YNPABJIEHMSA BbIXOAHbIMUA OPAUBEPAMU

Jlornyeckaa cxema ynpasreHUs Bbl-
XOOHbIMW ApanBepamyn obecneynBaeT Bbl-
NONHEeHWe crneayrwmx QPyHKLMN:

®OJHOBPEMEHHOE OTKIIHOYEHME Bbl-
XOAHbIX AparBepoB Npu eaUHNYHOM YpPOBHE
CUHXPOHM3MPYIOLLEro uMnysibca Ha BbIBOAE
4 vinun Ha Bbixoge WM 3awwenku;

erionNepeMeHHoe  BKIOYEHVE  Bbl-
XOOHbIX ApavBepoB MpU HYNEeBOM YPOBHE
CUHXpOMMMYrbCa Ha BbiBoAe 4 U Ha BbIXoae
WM - 3awwenku;

e/I3MEHEHNE LLUMPUHbI BbIXOAHOIO UM-
nynbca B 3aBUCMMOCTU OT YPOBHSA CUrHana
paccornacoBaHus.

PaboTty cuctembl ynpasneHus pac-
CMOTPMM Ha npumepe ob6biyHoro UMM pe-
rynmpoBaHus, Korga HanpshkeHue obpaTHoON
CBA3NW NOABOOUTCS K WHBEPTUpYyoWeMy
Bxogy OY DA2 (BbiBOA 1), onopHoe Hanps-
XXEHUe - K HemHBepTUupytowemy (BbiBoa 2), a
nMNoobpasHoe HanpsikeHne ¢ ocumnnaTopa
(BbiBOA 6) K BXOAY HU (BbIBOA 7).

CwurHan paccornacoBaHusi Ha BbIXO-
e OY cospaeT onpeaeneHHbin YpoBEHb
HaNpsXXeHUs, KOTOpbIN nepefaeTcss Ha WH-
BepTupytowmn Bxog WM komnapatopa
DA6. Ha HeuHsepTupytowmmn Bxog LWLNM
Komnapartopa noctynaeT nunoobpasHoe Ha-
npskeHue, caBuHyToe BBEpX Ha 1.25B.

[BYXTaKkTHbIN LMK Ha4ynHaeTca C
MOMEHTa, Korga CUHXpPOMMMYIbC Ha BbIBOAE
4 umMeeT eaVHWYHbIA YpPOBEHb. JTOT WUM-
nynbc cbpaceiaet WWM 3awenky n ogHo-
BpeMeHHO, npoxoaa d4epe3 cxemy WA
DD3, nocTtynaeT Ha CYeTHbIN BXog Tpurrepa
hasopaclienntens n nepeBoauT ero B ove-
pegHoe COCTOsdHWe, noaroTaBnuBas CoOOT-
BETCTBYHOLLUNA BbIXOAHOW OpaMBep K BKIIO-
YEeHHOMY COCTOSIHMIO, @ Takke MocTynaeT Ha
cxembl UNMN-HE DD8-DD9. lMpn atom oba
BbIXOOHbIX ApanBepa BbIKNHOYEHbI.

lMocne nepexoda CuHXpoumnynbca
B HyneBoe COCTOSHMEe Ha oboux Bxoaax
cxembl UM DD4 6yamyt npucyTcTBOBaTb

nornyeckue Hynu, T.e. Ha ee BbIXO4e TOoXe
dopmupyeTcsa Hynb, KOTOPbIA, MNOCTynas Ha
cxembl NMA-HE DD8-DD9, cHumaeT 3anpeTt
Ha BKMKOYEHME BbLIXOOHbLIX ApanBepoB. Ta-
KuM oBpa3om BbIXOOHOW ApaurBep, Ons Ko-
TOPOro UMEETCs paspelleHne C Tpurrepa
dasopacLuenuTens BK4aeTcs.

OaHoBpeEMEHHO HauvMHaeTcs 3apsig
KOHOeHcaTopa, NOAKMHYEHHOro K BbiBOAY 6
N, cnegoBaTesibHO, HaNpsXXeHne Ha BbiBO4E
7 HadmHaeT Bo3pacTaTb. Kak Tonbko Ha-
NpsHKeHWe nNubl Ha HEUHBEPTUPYIOLLEM
Bxoge WWM komnapaTtopa cpaBHsieTCa C
YPOBHEM CUrHana paccorfiacoBaHus Ha ero
WHBEpPTUPYOLLEeM Bxode, Ha Bbixoge WM
KomnapaTtopa opmupyeTcss  fiormyeckas
eanHuUa, Kotopasd, npoxogs 4vepes cxemy
WX DD2, yctanasnusaeT WM 3awenky.
OTOT €ANHUYHBIA YPOBEHb, NPOX0Aa Yepes
cxemy UJA DD4, nocTtynaeT Ha BXOAbl CXeEM
NITN-HE DD8-DD9, n Ha BbiIXxogax 3TUX
cxeM (POpPMUPYIOTCS NIOrMYECKNe Hynu, npu-
BOOSILUME K OTKNIOYEHuo paboTarouero
apaneepa 1 6510KMPOBKE CyYanHOro BKIIHO-
YeHUs 3aKpbITOro paHee Agpamnsepa. [Npnyem
apanBepbl OyayT BbIKMIOYEHbI NO KpanHen
Mepe OO0 KOHLUa AaHHOro nepuoga, noka 3a-
JalWwmin reHepaTop Ccrneayrowmm eanHny-
HbIM MMMYynbCcoM He cbpocuTt LM 3awenky
N nepeseneT Tpurrep dasopacluenntesis B
oyepenHOe COCTOSiHME, TEM CaMblM MOAro-
TaBnuBas K BKIOYEHUIO [PYron BbIXOLHOW
apaneep. Mo mepe cnegoBaHUsi CUHXPOUM-
NynbCOB OMMCaHHbIE MPOLLECCHI NOBTOPAIOT-
cA.

B 3aBMCMMOCTM OT ypOBHSA curHana
paccornacoBaHuss nuna Ha Bxoge LWUM
KOmMnapaTtopa JoCTuraeT 3TOro YpoBHSA MO3-
Xe unn paHbwe. COOTBETCTBEHHO M3MEHSI-
€TCA N BpeMSA BKINHOYEHHOro COCTOSIHUS Bbl-
X04Horo gpavieepa. Takum obpasom ocylue-
CTBNAeTCa crabunmsauus BbIXOOAHOMO Ha-
npsbkeHna npeobpasoBaTens.

PEKOMEHOALIUU MO PEXXKUMAM 3KCIJTYATALIUN,
HAMNPABJIEHHbBIE HA NOBbILWWEHUE HAOEXHOCTH



Mwukpocxema 1156EY2 npeacras-
naet cobon LWWM-koHTponnep, onTMMu3un-
POBaHHbIN ANA NPUMEHEHUA B KavecTBe
CXeMbl ynpaBfieHUss UMMNYNbCHLIMA WUCTOM-
HUKaMW BTOPUYHOIO 3NEKTPONUTaHUA, pa-
ooTarowmmm Ha Yactotax go 1MIy. Mukpo-
CXemMa MOXET C YCNexoM MNPUMEHATbCH B
KNHOYEBBIX MCTOYHUKAX 3MEKTPOnuUTaHus B

OCOBEHHOCTU OCUUINIATOPA UMC

Yactota ocumnnaTtopa yctaHasnu-
BaeTCs BHELWHMMWN KOMNOHeHTamu RT u Cr,
NOOKIIOYEHHBIM K BblBOgaM 5 U 6 MWKpO-
cxeMbl cooTBeTcTBEHHO. Ha BbiBoAe 5 MMC
BblpabaTbiBaeTcs HanpsbkeHne 3 BoOnbTa
(HomMuHanbHOE) a Tok Yepe3 RT oTpaxaeTcsa
Ha BblBOA 6 B OTHOWeEHuK 1:1. [loaToMy TOK
3apsga emkoctn CT onpefensieTcd U3 Bbl-
paxeHus Ich = 3/RT.

Tok 3apaga popmupyeT Ha BbiBOAE
6 NMHEeMHO HapacTawLllee HanpskeHve Ao
Tex nop noka He OyaeT OOCTUMHYT BEPXHWUI
nopor 2,8 B, nocne 4ero Bk4yaeTcs Lenb
paspsga BHYTPM MUKPOCXEMbI, KOTopasi To-
KOM paspsiga ObICTPO yMeHbLUaeT Hanpske-
HMe Ha BbiBoge 6 Ao 1 B, nocne 4yero Ha4um-
HaeTcs HOBbIM UuKN 3apsaga. lNepuog kone-
0aHMn MOXHO Bbipa3uTb crnegyowmum obpa-
30M:

T=Tr+Td, roe

oTr = C1(Up-Uv)/Ich,

oTd = C1(Up-Uv)/ldch,

o(Up-Uv) -pasmax nunbl, TMNOBOE
3HayeHue 1,8 B,

e|ch - TOK 3apsaa,

eldch - TOK paspsaaa.

Ha BbiBoge 4 chopmupyeTcs TakTo-
BbI UMMYJIbC HU3KOro YpoBHSA 2,3 B B Teue-

pexnmax WLMM kak no Toky, Tak U no Ha-
NpsbkeHnio.  BO3MOXHO  MCNOnb30BaHWE
NPAMON CBA3M MO BXOLHOMY HarpsiKEHMHO.
OHa Takke MoxeT ObiTb nonesHa
Kak KOHTpOnnep B MOcCnegoBaTenbHO-
pe30HaHCHbIX NpeobpasoBaTesisix Ha 4YacTo-
Tax 0o 1Ml L.

HWe LUMKna 3apsga v BbICOKOro YpoBHs 4,5 B
B TeyeHMe LuMKna paspsga. OToT BbiBOA
ynpaBnaeTcs 3MUTTEPHbLIM MOBTOPUTESIEM
Ha NPN TtpaH3ucTope u, crnegoBaTenbHO,
MOXET 06beanHATLCA C APYTMMU MO CXeMe
MoHTaxHoe WIIN. HarpysoyHas cnocob-
HocTb MMC no atomy BbiBOAy - 1MA, a Tak
Kak BHYTPEHHUN WUCTOYHMK TOKa B Harpyske
amutTepHoro nostoputena 400 MKA, TO Ko-
adbdpuumeHT passeteneHna MMC no takto-
BOMY BbIXxo4y npw paboTe Ha aHanoruyHble
MMC, kKak MUHUMYM paBeH OBYM.

OueHb BaxeH TUN KOoHAEeHcaTopa
CT1. Ha BbIcOKON YacToTe adpdekTMBHOE Mo-
cneposaTenbHOe conpoTuBrieHne, addek-
TMBHas nocregoBaTefibHas MHAYKTUBHOCTD,
ananektpudeckasa abcopbuus, - BCce 3TN xa-
PaKTEPUCTMKM HemaeanbHOCTU KOHOeHcaTo-
pa, onpeaensT TOYHOCTb U CTabunbHOCTb
yacToTbl ocuunnaTopa. PekomeHayeTcs wmc-
nonb3oBaTb pPaaMoYvacTOTHblE TUMbl  KOH-
AeHcatopoB. [ONA YyMEHbLUEHNA BIIUSHUS
napasnTHOW WHAOYKTUBHOCTU BbIBOOOB KOH-
aeHcatopa CT Ha paboTy ocuunnaTopa pe-
KOMeHOyeTCs Npu MOHTaxe ykopadmBaTb UX
HACKOMbKO 3TO BO3MOXHO WM NOLKMYaTb K
LUMHE 3eMnA Kak MOXHO 6nvxe K BoiBogy 10
MC.

OCOBEHHOCTU YCUNMUTENA PACCOITMTACOBAHUA

Ycunutenb paccornacosaHna VIMC
npeactaBndetT cobon onepauroHHbIN YCu-
nnTenb C HU3KOMMMNEOAHCHbIM BbIXOAOM C
LUMPOKOW NOJSIOCON MPOMYCKaHUS N BbICOKOW
CKOPOCTbIO HapacTaHus BbIXOAHOro Hanps-
XeHus ( He meHee 12_B/mkc ). MNoTeHuman
Bbixoga OY He MoXeT npesblaTb MOTEeH-
unan Ha BbiBoge 8. KoaddumumeHT ycune-
HAS MOXHO YyCTaHaBNnuBaTb, WCMNOMNb3yH
0BbIYHYIO TEXHWKY OBpaTHbIX cBs3el. Tuno-
Baad AYX ycunutensa umeeT 3HaAYeHUe Ko-
apduumeHTa ycuneHms 95 dB Ha nocTosiH-
HOM TOKE W OAWMH HU3KOYACTOTHbIN MOSIHOC
Ha 100 Iy,

MoaknoyeHne BXOAOB YCUNMTENS
paccornacoBaHnsa 3aBUCUT OT MONAPHOCTU
BbIXOAHOrO HanpshKeHust MNPOEKTUPYEMOro
ncTouHnka nutauus. Ecnn tpebyetca cra-
GunuampoBaTb MNOMNOXUTENBHOE Hanpske-
HME, TO CWH(A3HOE HanpskeHWe paBHO
5,1B (onopHoe HanpshkeHue) n obpartHasd
CBA3b OpraHM3yeTcsl Kak nokasaHo Ha Pwuc.
10a. Ecnn crabunusmnpyetca oTtpuuaTenb-
HOEe HanpshkeHue, To cuHasHoe Hanpsixke-
HMe pekoMeHayeTcs ycTaHaBnuBaTb paB-
HbIM MOSIOBMHE OMOPHOrO HanpsXXeHus, a
aenuten o6paTHOM CBA3WM MOAKMYaTb



Mexay BbIXOAOM cTabunusatopa u onopown,

kak nokasaHo Ha Puc. 100.

Puc. 10. Npumepbl opraHusaumm o6paTtHON CBA3U
C NOMOLLbLIO YCUNUTENA PaccoriacoBaHUs.

CnepyeT umeTb B BMAY, YTO BbIXOA
OY HarpyxeH BHYTPEHHUM pPe3UCTOpPOM
50kOM Kk 3emne. [MoaTomy, ecnn BHeLLHAA
Harpy3ka npegnonaraet GONbLION BTeEKato-

OCOBEHHOCTMU BbIXOAHbIX APAUBEPOB

UT0Obl MMHMMKU3NPOBATL 3BOH Ha
BbIXOAHbIX OcCuMnnorpamMmmMax, KOTOpbld MO-
XeT oTpuuaTenbHO cKkasbiBaTbCs Ha paboTe
kak cunosbix MOI TpaH3nCTOpPOB, NOAKMIO-
YeHHbIX K MUKpocxeme, Tak n camon VIMC,
nocriegoBatesibHass WHOYKTUBHOCTb, MOA-
KNKOYEHHasn K BbIXo4am ApanBepoB A0SKHA
OblTb MMHMManNbHOW. PelwieHnem MOXeT
ObITb NpubnmxkerHne cunosbix MOI TpaH3u-
ctopoB K MMC HackOnbKO 3TO BO3MOXHO U
MCNonb30oBaHME nocregoBaTenbHbIX AEMM-
drepHbIX Pe3nUCTOPOB U3 YrosibHbIX KOMMO-
3Mumn. Ytobbl YMEHbLUUTb 3NEKTPOMarHuT-
HOEe M3nyyYyeHue OT CUIOBbIX TPAH3UCTOPOB,
TpebyeTca akpaHupoBaHue. BTopon nogxon
- 9TO pasMmelleHne CUMOBLIX TPaH3UCTOPOB
Ha HekoTopoMm pacctosHun ot MMC n uc-

MMUKPOMOLLHbIA HAYATIbHBbIA 3AMYCK

Tak kak UMC noTtpebnset He Bonee
ABYX MuUnnMamnep 40 TOro Kak BKIOYMTCS,
TO B CETEBbIX MCTOYHMKAX MUTaHUSA Maro-
MOLLUHbIN GannacTtHein pe3uctop Rb, noa-

LM TOK, TO ONSA CHMKEHUS noTeHuuana Ha
Bbixoge OY moxeT notpeboBaTtbca [onon-
HUTENbHbIN LWYHTUPYIOLLNIA PE3NCTOP.

nonb3oBaHune nocrnegosaTesibHO-
cornacoBaHHbIX NIMHUI Nepegay ans coxpa-
HEeHUs KayecTBa umMmnynbca gpawsepa. Ta-
KOW MOAX04 MUMHUMMU3MPYET LWYyM, HaBOAU-
MbI Ha aHanorosble Lenn KoHTponnepa. Ho
M B 9TOM Criy4yae MOXeT notpeboBaTbCs K-
paHupoBaHue.

B obounx BapmaHTax pekomeHayeTca
LUYHTUPOBaTb BbIXOAbl ApanBepoB Ano4amu
WotTtkn. Ecnu gpanBepbl paboTaloT Ha pas-
aenutenbHbIn TpaHcdopmaTop, WUIn, ecnu
BbIOPOCbI 4Yepe3 €eMKOCTb CTOK - 3aTBOp
OYEeHb CWUSbHble, LWYHTUPYKOLWME AMOoabI
obasaTtenbHbl. Ouoabl LWOTTKM C nUKOBbIM
Tokom 1A B nobom cnyyae orpaHuyaT OT-
puyuaTenbHble Bblbpockl Ha yposHe 0,3B.

KMOYEHHbIN K BbINPAMUTENIO CETEBOro Ha-
NpsbKeHMsa - 3TO BCe, YTO HeobxoomMmo ans
3anycka uctoyHumka (Puc. 11).
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Puc. 11. BapmaHT MUKPOMOLLHOIo 3anycka MCTOYHUKA NMUTaHUA.

3anyckatowmn koHgeHcatop Cs 3a-
psXKaeTcss TOKOM OT ©annacTHOro pesucro-
pa. Koroa HanpseHue Ha KoHAeHcaTope
pocTturaeTt nopora BknoyeHusa, MMC cTtaHo-
BUTCA aKTUBHOW W akTUBU3UPYET CUMOBbIE
TpaH3ucTopbl. JononHUTENbHbIN TOK, HEOD-
xoaumbin gns pabotel UMC, noctynaet ot
BbINPSMUTENS BO BCMNOMOraTtefibHOM BTO-
py4yHON OBMOTKE OCHOBHOIMO BbICOKOYACTOT-
HOro cunoBoOro TpaHcgopmartopa. Pacuyer

CUHXPOHU3ALUA

Ose vnun Tpn UMC moryTt paboTtatb
CUHXPOHHO MO Cxeme, nokasaHHoW Ha Pwuc.
66. Begywasa VC nporpammupyeTcs Ha Bbl-
OpaHHyl0 4acToTy pesnctopom RT u KOH-
aeHcatopom CT, kak 00bl4HO. OcumnnaTopbl
Begombix NC Bnokunpytotcsa ( BbiBog CT 3a-
3emnsieTcs, a BbiBog RT nogkntovaetca K
BoiBogy Uref). Jlormka B Begombix VMC
NpMBA3bIBAE€TCA K TaKTOBOMY CUrHany Be-
aywen ¢ nomowbtdo MoHTaxHoro UJIN BbI-
X040B TakToBbIX MMMynbcos VIMC.

[ns 6Gonee pa3BeTBMNEHHOW CWH-
XpOHM3aUMM MOXeT ObITb MCNoNb3oBaHa

MArKUMA 3ANYCK

MakcumanbHbIN NOMOXUTErNbHbIN
pasmMax ycunuTensi paccornacoBaHusi orpa-
HUYEeH Hanps>KeHMeM Ha BbIBOAE MSATKOro
3anycka, YTo gaeT BO3MOXHOCTb MONYyYUTb
nMnoobpasHo HapacTalowmnn NMKOBLIA TOK B
CUIOBbIX TPAH3UCTOPaX NPV BKITHOYEHUMN.

GannacTtHoro pesuctopa Rb, koHgeHcaTopa
Cs 3aBMCUT OT KOHKPETHOW CXEeMbl MCTOYHU-
Ka nutaHusi, HO B Ntobom cnyyae TOK CO
BTOPMYHON  OOMOTKM  BbICOKOYACTOTHOIO
TpaHcdopmaTtopa OOITKeH NnocTynnTb
paHblle, YeM noa AeVCTBUEM YyBeNUYMBLLE-
roca Toka notpebneHms MNC koHaeHcaTtop
Cs paspsaguTtcst HKe nopora BbIKITHOYEHUS
MC.

cxema Ha Puc. 6a. 3gecb BbIXo4 TaKTOBOro
curHana seagywen VIC ynpaBnset amutTep-
HbIM MOBTOPUTESIEM, K BbIXOLY KOTOPOro ye-
pe3 KOHAEHCATOpbl K, NPU HEOBXOOMMOCTH,
yepes cornacylwme pesncTopbl U FANHUK
nepegaun noaknoveHol Begomble VIMC.
OcuunnaTop Begombix UMC B aTOM crniyvae
He ONoKupyeTcs, a HacTpamMBaeTCsa Ha 4YyTb
MEHbLLYK 4acToTy, YeM 4acToTa ocuunns-
Topa Beaywen MC cooTBETCTBYHOLINM Bbl-
bopom Bpemsidagalomnx anemMeHToB RT u
Ct. MNMpwn Takom nogxoge kaxgaa MMC nme-
€T NnokarnbHoe NMNoodpasHoe HanpsiXeHue.

BbiBOog mdarkoro 3anycka UMC 3ako-
paymBaeTCcsa Ha 3eMII0 BHYTPEHHUM TpaH3u-
ctopom, korga MMC Haxogutcs B MUKPO-
MOLLHOM pexuMme, WM Koraa Ha BbiBOAE
HI/Stop npucytctByeT HanpsbkeHne Gonblue
1.4 B.
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Puc. 12. Cxema mMsArkoro sanycka.

B page cnyvaeB BpemeHu gencTeusa
CUrHana oTkniyeHna Ha BbiBoge HI/Stop He
AO0CTaTOYHO AN NOSHOro paspsga €MKOCTU
MArkoro 3anycka. lNokasaHHas Ha Puc. 12
KOH(pUrypauma pesmctopa U AUCKPETHOro
pnp TpaH3ucTopa MNO3BOSISET pPeLwuTb 3Ty
npobnemy. Korga BHYTPEHHMN TpaH3UCTOP

WM NPUMEHEHUA

NC moxeT hopmmpoBaTb ABYXTaKT-
HbIN  LUMPOTHO-MOAYJSIMPOBAHHLIM  CUTrHan
ynpaBfeHMs CUIOBbIMX Krto4aMn B OBYX
OCHOBHbIX pexunmax. [lepBbln pexum, Korga
CUrHan C ycunutensa paccorfiacoBaHus
cpaBHuBaeTtca WM komnapatopom C Ha-
NPsPKEHMEM NUIbl, NPUCYTCTBYIOLLEN HA Bbl-
Boge Ct MMC. 3710 06LENPUHATBIN PEXNM
Cc obpaTHOM CBA3bID MO HanpskeHuto. Bo
BTOPOM pexXxume CuUrHan ¢ ycunutens pac-
cornacoBaHuna cpasHuBaetcsa LM komna-
paTopoOM C YpOBHEM TOKa B CUIIOBbIX KIltO-
yax (pexum c obpaTHOW CBA3bKD MO TO-
Ky).Tok npeobpasyetrcsa B HanpsbkeHne c
MOMOLLbIO TOKOCBHEMHOIO pes3nctopa, nmodo
C MOMOLLBK TOKOBOro TpaHcdopmaTopa,
€CNnNn 3HepreTuyeckme noTepu He MNo3BOSIS-
0T NPUMEHUTb TOKOCBLEMHbIN PE3NCTOP.
[Ons nopaeneHuss WYyMOB MNepeksiioyYeHuns
MOXeT noTpeboBaTbCa MHTErpupyoLasa Le-

BKItoyaeTcs, Yyepe3 R1 HaunHaeT npoTtekaTb
TOK. [Npn JoOCTUXEeHUM NOPOroBOro Hamps-
xeHna 0,6 B PNP TpaHaucTop BkrtovaeTcs
N BbICTPO pa3psKaeT KOHAEHCATOp MSArKOro
3anycka pfo +0,7 B, 4To cooTBeTCTBYET HYy-
neson wupuHe umnyneca WM mopynsTto-

pa.

noyka Mexpgy TOKOCbEMHbIM Pe3MCTOpPOM U
Bxogom HU.

Ecnn npeobpasoBatens A0SMKeEH
paboTaTb B YyCNoBuSX, Korga BXOAHOE Ha-
NpshKeHne MEeHSIeTCA B LUMPOKMX npeaenax,
uenecoobpasHo NPUMEHUTb NPAMYKO Napa-
METPUYECKYl0 CBSAI3b MO BXOL4HOMY Hanpsi-
XeHuto. MNapameTtpuyeckaa nuna, nogaBae-
Mas Ha BXof Komnapartopa, dopmupyeTca
BHewHen RC uenbto. COpoc nunbl npouc-
XOOMUT MO CUrHany Ha BbIXOA4e ocuunnsitopa
BHELLHMM TPaH3MCTOPOM.

[na npepoTBpalleHNs HacbiWEeHUs
TpaHcdopmaTopa npeobpasoBatensd MOXeT
OblITb Kcnonb3oBaHa cxema, "BbIMUCHIAIO-
waa" BONbT-CEKYHOHOE Npou3BedeHne WU
BbIKMOYaoLLLAa CUMNOBbIE TPaAH3UCTOPLI, KO-
roa 9To NpomsBedeHne OOCTUraeT onacHoro
YPOBHS.

BbICOKOYACTOTHbIA MOHTAX U PA3BOJKA LIENEN MUTAHUA

Kak BCe BbICOKOYACTOTHbIE CXEMbl,
MMC TtpebyeT o4eHb BHUMATENbHOIO OTHO-
LUEHNS K pa3BogKe BHELUHNUX KOMMNOHEHTOB U
MPOBOAHUKOB C LENbI0 MWHUMU3NPOBATb
HexenaTtenbHble 3PdEKTbl MHOYKTUBHOIO
MM eMKOCTHOro xapakTtepa. BbiBogbl kOM-
MOHEHT AOSMKHbI ObITb YKOPOY€EHbI Ha CKOSb-
KO 3TO BO3MOXHO. Haubonee npegnoytu-
TenbHbl YETbIPEXCMOWHbIE NeYaTHble NnaTbl
C ABYMSA BHYTPEHHUMW CrosiMu dorbrv ans

nuTanus n 3emnu. CurHanbHble COeaUHEHUSA
OOSDKHbI ObITb pasMeLleHbl Ha HapyXHbIX
CcrnosiX nevaTtHoM nnatbl U Tak, YTOObLI cur-
HanbHble NPOBOAHWKM Be3fe pacnonara-
nncb Hapg, 3eMnsHon donbron. Cneayrowmm
no npeanoyYTUTENbHOCTU BapuMaHTOM MOH-
Taxxa IC n BHELIHUX KOMMOHEHTOB MOXET
ObITb UCNONb30oBaHWE [OBYXCTOPOHHUX Me-
YaTHbIX NfiaT ¢ OAHOW CTOPOHOMW B Ka4yecTBe
WKHbI 3eMnu. Mexay WWHOW nuTaHnsa U



LUMHOW 3eMnn crefyeT ycTaHOBUTbL [Ba
NPOXOAHbIX KOHOEHCATOpa: OAMNH KepamMunye-
CKMA C HU3KOW BHYTPEHHEN WHOYKTUBHO-
CcTbto HomuHanom 0,1 Mkd He ganee yem 6
MM oT BbiBoga 15 MMC gns nopaBneHus
BbICOKOYACTOTHbIX NMOMEX; U BTOPOW TaHTa-
noBbIN ¢ HOMMHaNom oT 1 o 5 Mk Ha pac-

TUNOBAA CXEMA BKINIOYEHUA

TunoBas cxema BKNOYEHUA nokasaHa Ha Puc. 13.

cTosiHUM He panee 12 mm  oT BbiBOoga 13
MMC B kayecTBe HaKOMUTENS SHeprum Ans
obecnevyeHnsa NMKOB TOKa BbIXOOHbLIX Apan-
BepoB PekomeHayeTca ycTaHaBnuBaTb HWU3-
KOMHAYKTMBHbIN KoHAaeHcaTtop 0,01 Mk Ha
BbIBOJ, OMOPHOrO HaMNps>XKeHUS.
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Puc. 13. TunoBasa cxema BknouveHus UC 1156EY2.




