Jlekuus 10. UCTOYHUKHA MUTAHUSA
Kiaaccupukauusa MCTOUYHUKOB IMMATAHUS

K nepBHYHBIM OTHOCST TAaKME CPEACTBA, KOTOPHIE MPEOOpA3yOT HeE-
NECKTPUUYECKYI0 SHEPTHIO B 3JICKTPUUECKYHO. ITO: IINEKTPOMEXAHUUYECKUE
T€HEPATOPHI, JICKTPOXUMHUUYECKHUE NCTOYHUKHU (AKKYMYJISITOPHI . TAJIbBaHU-
YECKHUE DJIEMEHTHI), (POTORIICKTPUIYECKUE TEHEPATOPHI (COITHEYHbIC OaTapen
1 (POTORIEMEHTBI), TEPMOIIICKTPUIECKNE UCTOUHUKH.

Hcemounuku  emopuunvle 6MOPUYHO20 DJIeKMPONUMAHUS NUMAHUS
(MUB3II) 31eKTpOHHBIX YCTPONCTB 1al0T HA0OP HYKHBIX HAIIPSKCHUH.

NBOII nensatca Ha uneepmopHble U KOHEEpMOpHble UCTOYHUKHU.

Hneepmopnvie UBIII npeoOpa3yroT HaOpsHKEHUE IEPEMEHHOIO TOKA B
HAPSKEHUE NOCTOAHHOIO TOKA.

Konsepmopuwviii MMBOB WCHONB3yIOT I8 NOPeoOpa3oBaHUS OJHOTO
HAIPSKEHUA B IPYrO€ TOrO KE BUJA.
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OcHoBHbIe XapakTepucTuku UBIII
Bxoonvie xapakmepucmuku:
- 3HAYEHUE U BUJ IIEPBUYHOIO UCTOYHUKA MUTAHUS (CHIOBAS CETh WIIM
AKKYMYJIATOD);

- HECTAOMJILHOCTD MUTAIOIIETO HAMPSKEHUS 5Uc = U ;
Uc
- YaCTOTY IUTAIOIIETO HANPSKEHUS U €€ HECTAOUJIbHOCTD;
- KOJIMYECTBO (Pa3 HCTOYHMKA IIEPEMEHHOI0 HAPSIKEHMS;
- TONMYCTUMBIN KOA(DOUIMEHT TapMOHUK MUTAIOIIETO HAIIPSIAKCHUS.
Buvixoonwvie xapakmepucmuku:

- 3HAUYCHHA BbBIXO/JHBIX HaHpH)KCHHﬁ;

-HECTAOMIBbHOCTD BBIXOJIHBIX HAIIPSKECHUIN 5U = —,

8blX U

-TOK HAI'PY3KH WJIKX BBIXOJIHYIO MOIIHOCTD I10 KA’KAOMY KaHAJIY,
-HAJIN4YMEC TaJIbBAHUYECKOU HU30JIA0UN MCKIY BXOI0OM M BBIXOIO0M,

6blX
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-HAJIMYUE 3aIIUTHI OT MEPETPY3KU UM MOBBIIIECHUSA BBIXOJHOTO HAIPsi-
HKECHUS.

Ixcnayamayuonnsie xapakmepucmuku VIBOII:

- IYana3oH pado4ux TeMIIEPaTyp;

-IOMYCTUMYIK) OTHOCUTEJIbHYO BJIAKHOCTh Y JONYCTHUMbIC JIABICHUSA
OKpY>KaroIen aTMOC(epHI;

- OITYCTUMbIE MEXAHUYECKHUE HATPY3KU;

PH
P +P,

MOIIHOCTh, TOCTYIIAOIIIISA B HATPY3KY, PHP-MOI_HHOCTB noreps B UBOII;

-KO3(PUIIMEHT I10JIE3HOTO AEUCTBUA 7] — , tne P -mosesnas

- yJleJibHas MOIIHOCTh, PaBHAas OTHOIICHUIO ITOJIE3HOU MOIIHOCTH K
oobemy MBOII;
- HaJIE)KHOCTh.
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g—» PCB |—» HU —> TBY |—» BO ——

Yy

NB3II ¢ perynmupyembiM ceTeBbiM BhiipsiMmuteneMm (PCB) u Heperynu-
pyembiM nHBepTOpoM (HI), B KOTOpOM cTaOMnIm3anus Hanps>KeHUs JOCTH-
raeTcs 3a CUeT PEeryJupoBaHUs HANPsDKCHMS HA BXOJIE KOHBEPTOpaA C HC-
MOJIb30BAaHUEM TUPUCTOPOB C (PA30BBIM PETYITUPOBAHUEM.
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TpauncpopmaTopHbie HCTOYHUKH MATAHUSA
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YMHOKEHUE HATIPAKECHUSA
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Craduau3zaTopbl HANPSKEHUS
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[To nmepBomy 3akony Kupxroda |, =1, — 1 , ymensimaercst u tpan-
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NMnybCcHBbIE Peo0pa3oBaTe i HANPSKEHUA
DC-DC
[Tonuxarmui npeodopazosarenbr DC-DC

U
T = ~L
Lcp

En i Cd - Un

=,

lﬁ ) vD L |RH
L Y
|

-

-

Bnok
yrnpaeneHus

Ecim VT OTKpBIT, TOK B MHAYKTHBHOCTH JIMHEMHO HApPACTaET, IPOXO-
AT Y€PE3 HArPY3KYy M 3apsiKACT KOHJICHCATOP.

E =U,+U +(U_).
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di
U =E —U >0,u = L—. Tok B unayxrusHOCTH HapacTaer.

dt

Ecmn VT 3aKpbIT, TOK MHIYKTUBHOCTH IIPOJIOJKACTCS, YOBIBAECT, IIPO-
XOOUT 4Yepe3 Harpy3ky u auoj VD. biok ymnpaBieHUs peryiaupyer COOT-
HOIIICHUE OTKPBITOTO Y 3aKPBITOrO COCTOSTHHUSL.

U +U =0, U =-U = —chb < 0. Tok B HUHIYKTUBHOCTH

yOBIBaET.
U
En - L.lHjL
Ellzﬁ f
| -
'UH g _
.l:l' 1
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Moaens nonmxaroiero DC-DC npeobpazoBarens
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SW2 - Time-Ctld

. Switch
Label Swi2
Parameters [Parameters]
|H|:|t|<LEj,I g
DC state OFF
tOn  [4] 0 [l
LD [s] 10u [l
Penodic YES
Period  [4] 20u [l
Roff  [Ohm] 1G [l
Ron  [Ohm] ] O
¢ 0K X Eanu:el| @ Help
20.95
10.48
] tonr | toff
0.00 4 P
100.00m T 0l 10
|< — Time (s)

HanpsbkeHue Ha 0a3e TpaH3HUCTOpa
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[Topimatromuii nmpeodpazosarenp DC-DC
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[Ipy OTKpBITOM KITIOYE: UL = En >0,u ;= La. TOK B MHIYKTHUB-

HOCTH HapacTaer.
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[Ipu 3aKpBITOM KJIFOUE HAIIPSIKEHUE HAa KATYIIKE MeHsem 3HaK U CKJla-
neiBaercs ¢ En. DHeprusa npoccens L depe3 nuoa nocTynaeT B Harpy3Ky u
OJI3aPSKACT KOHJICHCATOP 0 HANPsKEeHU, Oobiero Em.

E =U,+U U =E —U =<0.

UL

En 4

En -Un<=0
i A

Moaens noBeimatomero DC-DC npeoOpa3zoBaTtens
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5A/2A Step Down, PWM (pulse width modulation),
Switch mode DC-DC Regulators
IToHMKarOMUM MUPOTHO-UMIYILCHBIN KItoueBo DC-DC perymstop

ViN

2.21V INTERNAL 100kHz | CURRENT-LIMIT
REF BIAS OSCILLATOR | COMPARATOR
ERROR ¢ + *
AMPLIFIER B <
3'."'-'['-."1
—— LOGIC
B — CONTROL
ll'.lr'-“ |
SWITCH
AMAXLAMN
MAX724

—= GND

Figure 1. MAX724 Block Diagram
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Figure 2. Basic Step-Down Converter
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NUMnyiabcHble ncTOYHUKU nutanusa AC-DC

VD VD

VD VD e Cxema
C 1 ynpaBneHus

B otkpeiToM coctosiHuu VT B TpaHcpopMaTope HaKallIMBaeTCs Mar-
HUTHas sHeprus. Ha auoae oTpunarenbHOe HampsikeHue. JlMoma 3aKphlT.
C paspsixaeTcsl Ha Harpy3Ky.

B 3akpsiToM cocTtosHur VT (BO BpeMsi 00paTHOro X0jia) HaKOILJICHHAs
SHEPTHUs MEepPEeaaeTCs BO BTOPYHD OOMOTKY M 4epe3 Auoj B Harpysky. Ko-
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Figure I. Tvpical Flyback Fower Supply Using TOPZ224.
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