«AEAOHR

PEKOMEHOAUWW MO MPUMEHEHWIO

BKJTKOMEHWE

DC/DC NPEOBPA3OBATEJIEN
HA EMKOCTHYIO HATPY3KY.
MAKCUMAJIbHAA BbIXOOHAA EMKOCTb

B cuctemax nutaHms Ha ocHoee DC-DC npeobpasosateneit (ganee — npe-
06pa3oBaTenin) YacTo UCMONb3YIOTCS AOMNONHUTENbHbIE BHELIHWUE BbIXOAHbIE
eMKOCTU. MX mpumeHeHne 06ycnoBneHo HeobxoaMMOCTblo uAbTpauum
nomex, obecrneyeHmem CTabuIbHOCTU HAaNPSXKEHWUS MPU KPATKOBPEMEHHbIX
Npocagkax MUTaHWUs U CrMAKMBAHUSA MepexofHbIX NPOLeccoB, B 0CObeH-
HOCTW Npu paboTe Harpy3oK C MMMYAbCHLIM (PE3KO MEHSIOWMMCSs) noTpe-

6neHmeM Toka.

Ecnu cymMMapHoe 3HayeHMe BbIXOAHOW eMKOCTM MMeeT Bonblioe 3Ha-
YyeHue, TO BCTPOEHHbIE 3aLLMTbl OT Meperpysku U KOPOTKOro 3aMblKaHMs
(K3) no Bbixoay 6ynyT cpabaTbiBaTb NpU 3anycke U SBASKOTCS OCHOBHbIM
orpaHuyeHunem. lpn 3TOM Hanuume KOMMeKca 3alMT SBASETCS BAXKHbIM
TpeboBaHMeM Ang npeobpasoBaTens B YacTu obecrneyeHus 0TKa3oyCToM-
YMBOCTU BCEM CUCTEMBI NUTaHUA, 1 OOHOBPEMEHHO, MEDOVI noBbIWEHUSA
HafEeXHOCTN BHYTPEHHMUX KOMMOHEHTOB M KOHCTPYKLUMKU NpeobpasoBaTens,
TakK Kak OHM He pacCyuTaHbl Ha AUTENbHYH paboTy Npu Toke 3HaYUTENb-
HO NpeBbILALWEM HOMUHANbHBIN, KOTOPbIM TaKXKe BO3HUKAET Npu 3apsae

eMKoCTen.

[onyctumoe 3HauyeHMe MaKCMManbHOMW BbIXOAHOW eMKOCTU (Cgyix.makc)s
06bIuHO yKa3biBaeTca B [iLU Ha npeo6pasoBatenb u npeacrasnser coboit
npeaenbHoe CyMMapHOe 3Ha4eHMe eMKOCTU KOHAEHCaTopoB, A0NyCTUMOE
AN NOAK/IIOYEHUS K BbIXOAY B 3aAaHHbIX ycioBuaX. O6bIYHO yKa3biBaeTcs
3HaYeHME Ha «CMeLlaHHbI» Habop KOHLEHCATOPOB pa3HblX TUMOB U Xa-
PaKTepUCTMK (HanpuMep: KepaMUYyecKkue M TaHTaloBble C Pa3HbIM 3Haye-
HueMm ESR).

Takxke, B LU Ha TMNOBOWM CxemMe BKMKYEHWS 4aCTO MPUBOASTCS peKo-
MeHayeMble 3HaueHus BbiIXoaHOM eMmkocTu (Cgyx), KOTOPOE rapaHTUpyet
COOTBETCTBME 3aSBNEHHbIM CTaHAAPTaM — MaKCMMAJbHOMY 3HAYeHWIo
nynbCaLMin U NepexoaHOro OTKNOHEHWS BbIXOAHOIO HaNpsKeHUs, 3mo 3Ha-

yeHue 8ce20a CUMbHO HUXEe MAKCUMA/IbHO20.
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Puc. 1. BbixoOHble KOHOEHCamopei.

Mpesbiwenne Cgyx makc NPOSIBASETCS B NpoLecce 3anycka npeobpas3osa-
Tens, NpMBOAS K Ype3MepHbIM MYCKOBbIM TOKaM 3apsaa KOHAEHCAaTopoB
M 3amnycKa Harpysku, 4to B CBOK OYepefb M Bbi3biBAaET cpabaTbiBaHue 3a-
LMTbI C NOCNEAYLMM OTK/IYEeHUEM (Nay3oii B paboTte) npeobpasoBatens.
Takum 06pa3om, npeobpasosaTesib He CNocobeH KOPPEKTHO U rapaHTUpo-

BaHHO 3anyCKaTbCs BO BCEM [MaNa30oHe pa6o'-w|x PEeXUMOB.

Mocne 3amycka v nepexoAa B YCTAaHOBMBLUMIACS PEXWMM paboTbl MpeBbi-
weHne Cgyx.makc YK€ HE CTOMb KPUTMYHO. OOHAKO B peakux Cnydasx
(HanpuMep, Npy pe3kMx U3MEHEeHWUsAX TOKA Harpysku) MOXET MOSBUTLCSA
B/IUSIHME Ha paboTy y3na BHYTPeHHel 06paTHOM CBSi3K, Bbi3biBas koneba-

Hue (packayky) BbIXOLHOMO HAMPSKEHUS UK faxe CaMoBO3byxaeHue.
Kak npaeuno, Cgyx makc YKa3aHHoe B LU, 6epeTca ¢ LoCTaTOYHbIM 3ana-
COM 1 npeobpazosaTenb CNOCobeH 3anyckaTbCs Ha 6obLIME 3HAYEHUS.

CnocobHocTb 3anyCcka Ha nMOBbIWEHHbIE 3Ha4YeHUa E€eMKOCTU 3aBUCUT
HE TOJIbKO OT MpenyCcraHOB/IEHHOro nopora 3awuTbl, HO U OT XapakTe-
pa TOKa HArpyskuM B MOMEHT BKJIKOYEHMUA. Yem Hmxe TOK Harpysku, Tem

Ha 60ﬂbLLIyK) €MKOCTb npe06pa3OBaTenb 3anycTuTca.
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XapakTep Harpysku MOXXHO MOAENUTb Ha:

= CR (Constant Resistance) — nocmosiHHoe conpomusieHue — “pe3ucmop’,
M03BONIET MCMO/b30BaTh caMoe 6onbluoe 3HaueHne Cgyy, TaK Kak TOK
GyaeT BO3pacTaTb MPOMOPLUOHANILHO POCTY HAMpsKeHUs U B Hadane

6yAeT MUHUMANEH;

= CC (Constant Current) — nocmosiHHbIL MOK — «0aM4YuKu, Opadisepsl,
Hekomopele nonynposoOHUKOBblE CXeMbl», TOK OyAeT pUKCMPOBAHHbIM
M 3HAYMTENbHO CHU3UT BO3MOXHOCTM npeobpas3oBaTens 3amycTuTcs

Ha nosbllweHHoe 3HaueHne Cgpxs

= CP (Constant Power) — nocmosiHHass MowHocmes — «npeobpasosamenu
HanpsixeHUs ¢ WUPOKUM 8XOOHbIM OUANA30HOM 8 POJIU HAzpPy3KU», npe-
06pa3oBaTenb MOXET He 3anyCcTUTbCs Aaxe ¢ cobnopeHnem Cgy iy, TaK
KaK MpU HW3KOM HanpsKeHWUW B Havane 3amnycka notpebnsembiit Tok

nponopunoHanbHO BblpacTeT.

He MeHee BaxkHbIM haKTOpPOM ABASIETCS TUM UCMOMb3yeMbIX KOHAEHCATO-
poB, @ MMEHHO Kakoe 3KBMBaNieHTHOe MocfefoBaTe/lbHOe COMpoTUBIe-
Hue n uHpyktneHocTtb (ESR, ESL). Ecnm ncnonb3oBatb TONbKO, Hanpumep,
MHOroc/10MHble Kepamuyeckue koHaeHcatopbl (MLCC) unam nneHouHble,
TO 3amyck Ha GonbluMe 3HauyeHus OyaeT 3aTpyLHeH W, HaobopoT, ecnm
MCNoNb30BaTb alOMUHMEBbIE 3NEKTPONIMTUYECKME KOHAEHCATOPbI, TO eM-

KOCTb MOXET BbITb YBENNYEHa.

Ha [Puc. 2] npeacTaBneHbl TpU Cy4as BO3pACcTaHUsl BbIXOAHOTO Hanpsxe-
HMS NpY BKtOYEHUM NpeobpasoBaTens C pasfMYHbIMKU 3HAYEHUSIMU Bbl-

XO[AHOWM eMKOCTH:

Puc. 2. TMpumepsi popmbl Uy, x Npu 3anycke Ha pazHsie 3HadeHus Cgyx-

1. Donyctumoe 3HaueHue Cgyx < Coyix makc

I'Ipou.ecc noaBNEeHNA BbIXOAHOIO HanpaXXeHua HOpMaﬂbeIFI (MOHOTOH-

HbI¥), 3anycK cTabubHbINA.
2. MNpesbiweHHoe 3HaYeHne Cgyx > Couix makc

Hanuune ofHOTO MM HECKOMbKMX XapaKTePHbIX «CTYMeH4aTbiX» NpoBa-
JI0B CUTHANMU3MPYeT 0 CpabaTbiBaHMM 3aLLMThI NO NeperpysKe, HO Npu 3TOM
3anyck Bce paBHO npoucxoaut. [Npu Takoi dopme 3anycka CyLecTBytoT

PUCKM HECTaBMIbHbIX MOCNEAYIOLWMX 3aMyCKOB MPU:
= U3MEHEHUW TEMMNepaTypbl;
* He3HAYUTENbHOM BO3paCTaHUM HarpysKu;
* M3MEHEHUMU BXOLHOTO HAMPSKEHUS;

* MPUMEHEHUN aHANOrM4YHOro mMoayna m3 ,EprFOﬁ I'IpOM3B0,EI,CTBEHHOI7I

napTuu.
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3. 3HauuTeNbHO npeBbiweHHoe 3HaYeHne Cgyx >> Couix makc

«lnnoobpasHas» hopMa U 0AMHOYHbIE UMMY/ILChI BbIXOAHOMO HaMpsxe-
HUSI CUTHANIM3MPYIOT O LMKAMYECKMX MOMbITKAX 3amyCcTUTbCs, HO Hanuuue
NpeBbIWEHHOr0 3HaueHus Cgyx HE MO3BOASET 3aMyCTUTLCS (AHANOrMYHas

dopma byaet npu K3 Ha BbiIxoge).

B cnyyaax, Kkorga Tpe6yeMa9| BbIXOAHAaA €MKOCTb npeBbllaeT A0nyCTUMble

3HaYeHUa, pekoMeHayem:

= paccMOTPeTb NPUMEHEHMWe APYroi cepum Moaynei ¢ 6oNbLIMM 3Haue-
HHeM Cgyx makcs

® CHU3UTb UM NONMHOCTbHO OTK/IKOYUTb HArpy3ky Ha BpeMsa 3anycka
npeoGpa?:OBaTeﬂﬂ;

" UCMONb30BaTb BHEWHNE CXEMOTEXHUYECKME pELLIEHUA ONA OrpaHM4ye-
HMA MW CTaBUAM3aLMM TOKA 3apaaa;

- 06paTVITbCFI B Cﬂy)K6y TeXHUYEeCKoM noAnepPXKKU, TAe Mbl YTOYHUM BO3-

MOXXHOCTb BHyTpeHHeFi HaCTpOﬂKM M KacToMusauum Moayns.

OcobeHHOCTM paboTbl HA MOBbIWEHHY €MKOCTb
pa3Hbix cepuin MM

Cepuu npeobpasosateneii MAM (MAM-M, MOAM-H, MOM-A, MOAM-P,
MIOM-B, MIAM-C) 9Bnat0TCS pa3HbIMU NOKONEHUSMU MOoaynel u obnaaa-
10T Pa3/IMYHbIMKU CXEMOTEXHUYECKMMM pelleHUsMU. B 6onee coBpeMeHHbIX
CepusiX yUMTbIBAOTCS TpEGOBAHUS U TEHAEHUUM B YBENMYEHHbIX 3HAYEHU-

X Cgpix.makc, B COMETAHMM C TMOKOM HACTPOMKOM 3aLLMUTbI OT Neperpysku.

= Cepus He onNTUMM3NPOBaHA ANs paboTbl € 6onbwmMu 3Ha4YeHUs Cgyxs

= Qaktnyeckoe 3HaveHue Cgyx makc: HAa KOTOpOE MOAyNb 3amycTuT-
Csl, MOXET MeHsATbCs Npu u3aMeHeHun Ugy (Hamnyuwuii 3anyck Gynet
npy Ugy 1om, HAMXYAWMIA Npn Ugy vuy), @ TAKKE A5 pa3HbIX MPOM3BOA-
CTBEHHbIX MapTUii;
= B mopynax cepum MIOM-I HopmupytoTcs ABa 3HauyeHUst Cgyix makc
[Tabn. 1]:
* Cguix.makc (MEHbLUEE 3HAYEHME) — EMKOCTb, NPY KOTOPOW obecne-
YMBaeTCs BpeMs 3anycka;
Capix.Makc (BONbLIEE 3HAYEHME) — MaKCMMabHAS €MKOCTb, PU KO-
TOpOW rapaHTUpyeTcs 3anyck;
= [Inq  ABYXKaHaNbHbIX WCMOMHEHWI, PEKOMEHAYeTCs MCMnoNb30BaTbh
oAMHaKoBble 3Ha4YeHus Cgy x Ha Kaxabii KaHan, a Cgyx vakc OYAET B ABA

pa3a MeHbllle 3Ha4YeHnqa U3 [T(JO‘IL 1].AHa}10FMHHO N AN TpeXKaHabHOTO
MCNONHEHMA C YYEeTOM pacnpeneneHna MOoWHOCTH Mo KaHanam.
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Tabn. 1. MakcumansHas CyMMapHas 8bixo0Has eMKocme 015 Mooynell
MAM-

HomuHane- | HoMMHanbHOE BbiIXOAHOE HanpsxeHue, B

Hasl Bbl-

xoaHas %6 T, 6-15 15-27 27-36 36-68
MOLIHOCT, | v\ BKJIOY., BK/OY., | BKJIIOY., | BKJIOY.,
Bt MK® MK® MKD MKD
3;5,6;8 250 | 500 25 |50 10 |20 |4 10 |1 3

7,5;10; 12 385 770 40 |80 12 |30 |5 15 12,2 |4

15; 20; 25 450 | 1300 |50 [130 |15 |40 |6 20 |24 |44

30;40; 50 900 |2700 (85 [250 |20 |55 |8 27 |3 5

60;80;100 |1275 |5100 |100|400 |25 |75 |10 |35 |33 |6

MOM-A

- MO,EI,yJ'IM cepuu cneunanbHoO pa3pa60TaHb| Aana pa60TbI C UMNYNbCHbI-
MU Harpyskamu “ anantupoBaHbl pa6OTaTb C 6oNbWUMK 3HAYEHUIM
CBb\X'

= [lonyctumble 3HaueHns Cgyix makc YKa3aHbl B [Tabs. 3] npyu HOMMHaNb-
HOM BXOAHOM HanpskeHun Ugy om M MONOBUHHOM 3HaYEHMM TOKa Ha-
rpy3ku lgyx = 0,5:140nm. MpU APYIUX YCIOBUAX 3HAYEHWUS MOTYT HEMHOTO

OTINYaTbCA.

Tabn. 3. MakcumaneHas cymMMapHas 8bixo0Has eMkocme 0718 Mooyneli
MAM-A

HomuHanbHas Bbixoa- | HoMMHanbHOe 3Ha4YeHMe BbIXOAHOTO HanpsaXxeHus, B

Has MOWHOCTb, BT
7,5-15 Bk/itou., 15-27 Bkntou.,
cBbiwe 27, Mk®
MKD MK®
340; 500 8000 2500 500

%g’ He 2500 | 10000 | 150 |600 |30 |100|13 |50 |36 |7
240; 320;

400: 500 - - 250 | 1000 |38 |150 |18 |70 |10 |16
1000 - - - - 65 | 25025 |100 |16 |33
MOM-H

= Cepus aganTMpoBaHa K 60nblumM 3HaueHuaM Cgyyx 419 MasoMoLL-

HbIX UCMOMIHEHWIA. ITO CBA3AHHO C HECTAHAAPTHOM paboTol 3aLmThI:

* Ha 2 1 5BT — npu npeBbilleHNM TOKa OCYLLECTBASETCS Nepexos,

B OrpaHuyeHue;
= Ha 10 BT He MMeeT NONHOLEHHOM 3aLLMUTbI.

= [py YMEHbLLIEHWUM BbIXOAHOTO TOKA HArpy3ky OTHOCUTENIbHO HOMM-
Ha/IbHOrO 3HaueHws, 3HadeHne Cgy iy vakc MOXET ObITb MPOMOPLMO-

HaJIbHO YBEJIMYEHO;

= Mpw npeBbiweHnn Cgyx vakc BPEMS 3amycka MOLYNS YBEAUUUTCS.

Tabn. 2. MakcumansHas CyMMAapHas 8biXxo0Has eMKocme 0151 Mooyneli
MAM-H

MOM-P

= Cepus aganTMpoBaHa K 60/1blIMM 3HaueHusaM Cgyx-

= [lonyctumble 3HaYeHnst Cgyx makc YKa3aHbl B [Tabs. 4] npu HOMWUHanNb-
HOM BXOAHOM HanpskeHun Ugy 1jom ¥ MONOBUMHHOM 3HAY€HUM TOKA Ha-
rpy3ku lgyx = 0,5:140u. TpK APYrUX yCNOBMAX 3HA4EHUS MOTFYT HEMHOTO

OTANYaTbCA.

Tabn. 4. MakcumaneHas cyMMapHas 86IXxo0Has eMKocme 0715 Mooynel

Tun mopyns HomuHanbHoe BbIxoA- MakcumanbHas
Hoe HanpsixeHue, B CyMMapHasi eMKOCTb
Ha BbIX0oAe MOAYNS
no KaXAoMy KaHany,
MKD
3,35 3000
MIM2-H
9;12;15 700
3,35 7000
MIOMS5-H
9;12;15 1700
3,35 10000
MOM10-H
9;12;15 2200
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MAM-P
Honananan HoMmuHanbHoe 3HaueHne BbIXOAHOrO HanpsxeHus, B
CEECELER FIRP 6-15 BK/KOY., 15-27 BKAKOY.,
HOCTb, BT 3-6 BK/tOY., MKD MKD MKD
6 630 100 50
10 1000 160 80
15 1500 240 120
25 2500 400 125
40 4000 640 200
50 5000 800 250
75 7500 1200 370
100 10000 1600 500
120 12000 1900 600
160 16000 2500 800
250 - 3500 1000
300 = 4000 1300
400 - 5800 1800
500 - 7000 2200
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MAM-C M MOM-b

- CEDMVI OTHOCATCA K HOBbIM pa3pa60TKaM, afanTUPOBAHHbLIM K 605b-

wuMm 3HaveHnam C, .

= [lonyctumble 3HayeHus Cgyx vakc YKa3aHbl B [Tabn. 5] w [Tabn. 6]
npy HOMUHaNbHOM BXOAHOM HanpsikeHnn Ugy om M MONOBUHHOM 3Ha-
YeHWU ToKa Harpysku lgyx = 0,5:0m. [pU APYruUx ycnoBusix 3HaveHus

MOTYT HEMHOTIO OTIMYAaTbCA.

= Yeenunuenue Cy o\ MOXET MPUBECTM K YBENMYEHMIO BDEMEHM 3ary-

cKa npeobpasosatens.

Tabn. 5. MakcumansHas cyMmmMapHas 8eixo0Has eMkocmes 0718 Modynel

MAM-b

HomunanbHaa | HoMuHanbHOe 3HauYeHMe BbIXOAHOTO Hanpskenus, B
BbIXOAHaA

MowHoCTb, BT | 3,3 5 12 24 27 48 +5 *12
6 1600 |900 500 |47 47 20 900 |500
15 3200 |1800 |300 |30 30 20 1800 | 300
30 14000 | 5600 |640 |230 |230 |60 4000 | 220
50 10000 | 7000 |500 |70 70 20 7000 | 500
100 10000 | 8000 |700 |85 85 20 8000 | 700

Tabn. 6. MakcumansHas cymMmMapHas 8eixo0Has eMkocmes 0715 Moodyneli

MAM-C
HomunanbHaa | HoMuHanbHOe 3HauYeHMe BbIXOAHOTO Hanpskenus, B
BbIXOAHaA
MowHoCTb, BT | 3,3 5 9 12 15 24 28 48
25 10000 | 1600 |550 |230 |200 |47 42 100
50 4000 |3200 |[1000 [600 |380 |140 |140 |30
120 18000 (9000 |- 2700 | 2360 | 1000 | 900 |330
200 = 16000 |- 4600 | 3200 |1600 |1050 |370

JlononHuTenbHO pekomMeHOyeM 03HAKOMUMGbCS C 8UOEOPONIUKOM HA memy

«BkntoyeHue DC/DC npeobpasosamens Ha eMKOCMHYH HA2Py3KY».

B Hem nokasaro enusHue 3HadyeHus U, u 8bIX00HOU Ha2py3Ku HA 3anyck
MOOy1s, a makxe onpedeneHo npedenbHoe 3HaqyeHue Cgy 01151 MOOY/IS cepuu
M/AM-P Ha 25 Bm.

https://aedon.ru/overview/49 wnu

https://dzen.ru/video/watch/62861a723e78be4dd604f473
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Komnanua «<AEJOH» — Beoywmin pocCMMCKM pa3paboTumnk

n npoussogutens DC/DC npeobpasoBateneit u cucteM
3N1EKTPONUTAHUS A5 OTBETCTBEHHbIX Chep NpUMeHeHUs.

Mo Bcem BONpocam 1 € NpeanoKeHUIMn

Bbl MOXXeTe o6paluatbcs no tenedoHy:

+7 (473) 300-300-5; 8 800 333-81-43
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