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UCTOYHUKK U MoAYyNN NUTAHUA

Buktop XXAAHKUH

BBEJIM CAHKI[MM NpoTuB Poccuiickoit

Denepanyu. 113-3a Hux 6bLIM IPUOCTA-
HOBJIEHDBI ITOCTABKU UMIIOPTHBIX KOMIIIEKTYIO-
[IKX U 060PYI0BaHIs, HEOOXOIUMOTO IS IPO-
M3BOJICTBA U3JIEIUI CIIEI[AIbHOTO Ha3HAYeHUs
HEKOTOPBIX BUIOB.

TaK, 3HAYUTECIbHAA 9aCTh HeO6XOJII/IMbIX
IJ1 PaKeTHO-KOCMUYECKOM, aBUAI[MOHHOMI
U IPYTHX OTpacieil 060pOHHOM IPOMBIIII-
JIEHHOCTH THOPHUIHO-IIEHOYHBIX MOJyJIei
DC/DC-upeobpasoBareneil HOCTaBISIIACH
aMepUKaHCKMMH KOMIIaHUSAMHE International
Rectifier HiRel, Modular Devices, Inc. (MDI),
VPT, Crane Aerospace & Electronics (Toprosast
Mmapka Interpoint) [1]. Muorue cepuu npeo6-
pasoBaresieil HAPsDKEHUS U MOAY/IX PUIbTpa-
X JJIEKTPOMArHUTHBIX IIOMEX, ITpeaJiaraéMbie
9TUMHU KOMITAHUSIMH, YHUPHUIHPOBAHBI MEXKIY
€0o00ii TI0 3JIEKTPUIECKIM XapAKTEPUCTHKAM,
pa3MepaM KOpITyCOB, PaCIIOJIOKEHHIO BBIBOJOB
1 GYHKIHOHAIBHOMY Ha3HAIEHUIO U MOTYT 6e3
0COOBIX 3aTPAT 3aMEHATHCS B CIIydae MpobiaeM
C IIOJTyYeHreM 3TOM IIPOAYKIUU OT KaKOH-T100
13 YKa3aHHbBIX KOMITAaHUM.

Poccuiickumu npeanpusTusMu paspadora-
HbI PananinoHHO CcTOliKKe npeobpasoBaren
HaNpsDKeHHsI, KOTOPbIe MOJTHOCTHIO B3aMO3a-
MeHsIEMBI C IIPeoOpas3oBaTeIMU HEKOTOPBIX Ce-
PHil KaTerOpUH KavyecTBa Space MepedrcIeHHbIX
aMepPUKaHCKUX KOMITAaHUH.

HeckombKo 0Te49eCTBEHHBIX KOMITaHMI BBIITY-
CKAIOT IIPeo6pasoBaTel HAPSDKEHUS JJIST 9KC-
IUTyaTallMy B alIapaType CIennaIbHOro Ha3Ha-
YE€HUS, KOTOPbIE SABIAIOTCA Cl)yHKIII/IOHaJIbeI‘

B ¢despane 2022 r. CIIA u crpanst EC

MOpuaHO-NNEeHOYHbIe
DC/DC-npeob6pasoBartenu

HanpaXeHunsA

ONA NPYMEHEeHNs B anmnapaType
cneumanbHOro Ha3Ha4yeHuA

B cTaTbe npepfcTaBneHbl TEXHNUYECKNE XapaKTepUCTMKIN rMOpUAHO-NIEHOYHbIX
DC/DC-npeo6pasoBateneil u mogysnei GunbTpaLum 31EeKTPOMarHUTHbIX NOMeX
ot KomnaHuun ECRI Microelectronics (Kutain), npegHasHaueHHble Ana npuMeHe-
HMA B annapartype cneunanbHOro HasHaueHuA, SNeKTpuyeckne napameTpbl,
MaccorabapuTHble XapaKTepUCTMKIN 1 PacnosioKeHne BbIBOAOB KOTOPbIX N eH-
TUYHbI NpoAYKLUN N3BeCTHbIX KomnaHum CLIA. 3ameHa nsgenuin amepuKaH-
CKMX NpousBoAauTenein B3ammosameHAeMbiMuy nsgennamm komnaium ECRIM
B CepuUIHOI annapaType NO3BONINT COKPaTUTb BpeMeHHble 1 puHaHCOBble 3a-
TpaTbl 3a CYET YyMeHbLUeHNA 06bema ycunmii no nepepaboTke KOHCTPYKLUMN
1 NpoBeAeHUNI0 KOMMNJIeKCa MPOBEPOYHbIX MCNbITAHWNIA.

MU aHAJIOTaMH 3apyOeKHBIX U3IeJUH YPOBHS
kadectBa Military, HO He COBMECTHMBI ¢ HUMU
KOHCTPYKTHBHO (II0 pa3MepaM KOPIIyCOB U pac-
[I0JIOKEHU IO BHIBOIOB). 3aMeHa UMIIOPTHBIX
MOfyJIeil mpeo6pasoBaTesIel HalIPSDKEHUST MO-
LyJISIMU OT€IeCTBEHHOTO IIPOU3BOACTBA B Cy-
IIIECTBYIOLIEN annapaType notTpedyer MOIHOM
KOHCTpYKTHBHOﬁ MOJE€pHU3aNUU U3TrOTaBJIN-
BaeMOro 060PYIOBAHMUS € HOCIEYIOIUM II0-
BTOPEHUEM KOMILTIEKCa IPOBEPOIHBIX HCIIbI-
TaHUH 1 60JIbIINX (PHHAHCOBBIX U BPEMEHHBIX
3aTpat. JIJIsl 94aCTHIHOTO COKpaleHHs 3aTpat
IIpu 3aM€HE UMITIOPTHBIX MO,[LYIIeI)'I B U3roTaBJIN-
BaeMOI aIIapaType pesIaraeTcst paccMOTpeThb
BO3MOJXHOCTDb ITPUMEHEHUS I‘I/I6pI/I,[LHO‘HHeHO‘{‘
ueix DC/DC-npeo6pasoBaresieil HanpspKeHUs
koMmmanuu ECRI Microelectronics (East China
Research Institute of Microelectronics), Bxons-
mielt B Kurafickyio Koprnopanuio 31eKTpOHHBIX
texnonoruit (China Electronics Technology
Group Corporation, CETC), koTopsle KOH-
CTPYKTUBHO 1 (DYHKIHOHATHHO COBMECTHMBI
C HEKOTOPBIMHU CepUsIME IpeobpasoBaTeseit
HAIpsDKeHUs U QUIBTPOB 3IeKTPOMArHUTHBIX
IIoMeX aMepUKaHCKUX KoMmaHuil. [Ipopyxmnus
9TOI KOMIIAaHUY IocTaBisieTcst B Poccuio 6e3
odopMIeHUS CIENNAaTbHOTO Pa3pelIeHus.
SaMeTI/IM, 9TO U3rOTABJIUBAETCA IPOAYKIUA
B CPaBHUTEIBHO KOPOTKHE CPOKU — 4-5 Mecs-
IIeB.

ECRI Microelectronics (HayuHo-uccienos-
aTeJIbCKUI MHCTUTYT MUKPOIJIEKTPOHHOMU
TeXHUKH) pa3pabaTbIBaeT U IPOU3BOMNUT K-
poxuii psan paguanuoHHo-cToukux DC/DC-
npeobpasoBareseil ¥ IOMEXOMOIABIIAIOIINX

buIbTPOB IS CHCTEM 2TIEKTPOCHAGKEHUS KOC-
MHYECKHX allapaToB ¢ IPOMEKYTOYHBIM Ha-
npsbxenueM 28, 42, 50 u 100 B, PaguanuonHo
CTOUKHe MpeoOpa3oBaTey HAPSDKEHIS THITA
PoL (Point-of-Load) st iokanpHOTO 1m1peo6-
pa3oBaHUs HANIPSDKEHUsI, CTAOMIN3aTOPbI Ha-
IPSDKEHUS C MAJIBIM aJileHUeM HallpPsDKeHU s
(LDO-crabunusaropsl), CTaHAAPTHbIE TepMe-
TH3UPOBAHHbIE MOIYIU IpeoOpasoBaTesei Ha-
MIPSDKEHUSI Il pabOThI OT BXOJHBIX CeTeil 110-
CTOSIHHOTO HanpsbkeHus 24, 48, 300 B ¢ BeIxon-
HbIMH MorHocTaMu 1,6-400 Br. Paguanimonno
croiikue DC/DC-npeobpasoBarenu, npex-
naraemblie kommnanuern ECRIM mns cucrem
9JIEKTPONUTAHUS KOCMUYECKUX AMIIapaTOB
C IIOCTOSIHHBIM TIOBBIIIIEHHBIM HaPsHKEHUEM
100 B, mpencrasiensl B [2-3]. OCHOBHBIE TeX-
HHUYEeCKUEe U SKCIUTYaTal[MOHHBIE XapaKTePUCTH -
KH pafiialiuoHHO-cToikux Monyiesr DC/DC-
npeo6pasoBatesieit 1t 60PTOBOI MHUTAOIIEH
CeTH ¢ HOMUHAJIBHBIM Hanpsbkenuem 28(27) B
u 42 B paccmorpenst B [4-5]. PaguanuoHHO
CTOVKIE HEM30JIMPOBAHHbIE [IPe0OpasoBaTesn
HAINpsDKEHUS ¢ HU3KUMU 3HAYEHUSIMU BBIXO]I-
HBIX HAIPSDKEHUI 11 pa3MeIleHUs] B HeIo-
CPeNCTBEHHOI 6IM30CTH K MEKPOCXeMaM 1 MH-
KpocGopKaM, paboTaroIye Py HOBBIIIEHHBIX
TOKax Harpy3KH, PacCMOTPEHSI B [6].
I[MpennpusTue TakKe SIBIAETCS BEAYIIM U3-
TOTOBHUTENIEM METAUINIECKUX KOPIYCOB ISt
repMEeTUIHON YIAKOBKU MMOPHUIHBIX HHTE-
IPAJIbHBIX CXEM, HOTYIPOBOIHUKOBBIX HHTE-
IPaJIbHBIX CXeM, BOJIOKOHHO-OIITO3JIEKTPOHHBIX
prOOPOB, TATINKOB IABJIEHHUS], TBEPAOTENbHbIX
pere, MPHEMHUKOB HHPPAKPACHOTO U3JTyde-
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Puc. 1. BHewwHnii Bug mopyneit DC/DC-npeobpasosateneii o komnanum ECRI Microelectronics

HUS, JTa3ePHbIX IPUOOPOB U APYTUX YCTPOUCTB.
MerTannokepaMudecKie KOpIyca IIPOU3BOAITCS
u3 HTCC- u LTCC-kepamuku.

BBIITyCKaroTCs TAKKe Ipeli3uoHHbIe U po-
Bble CHHXPOHHbBIE [IPe0OpasoBaTey CUTHAIOB
C JATIUKOB IIOJIOXKEHsI, MOII[HbIE TeHEPATOPHI,
MUKPOCXeMBI yIPaBIeHUs Tpex(hasHbIMU IPU-
BOaMH, YCHJIUTEIH MOIIHOCTH C IIMPOTHO-
uMIyabcHoOl Monysinueit (IIVIM), npenusu-
onnbie ALIIT u [IATL

Hasee 6ynyT mpencraBieHbl THOPUIHO-TLIE-
HouHble DC/DC-npeobpasoBaren Harpsoke-
Hus 1 Moaynu punsTpos DMII 6es cnenndu-
UPOBAHHBIX IIOKa3aTeNell paguauoHHON
CTOVKOCTH, MpeHasHAYeHHbIE IS alllapa-
TYPBI CIEI[UATbHOTO Ha3HAYEHUSI Ha3eMHOTO
U MOPCKOT0 6a3MpOBaHMs, aBHAIIMOHHOM U pa-
KeTHOM TexHUKH. KOHCTpyKTUBHO 1 PyHKIHO-
HAJIbHO MOJLYJIH SIBJISIFOTCS] B3AUMO3aMEeHsIeMbI-
MU C MOAYJISIMU 3JIeKTPOIUTAHUS 3aPyOeSKHBIX
KOMIIaHUM.

Paccmarpusaemsie Momyii DC/DC-tipeo6pa-
30BaTesIell NPeICTaBIAIOT cO00IT TanbHeliIIee
pasBUTHE Pa3pabOTaHHBIX U BBIMYCKaeMBIX
paHee U3MeIHil TOTOGHOTO Ki1acca, IMpeCTaB-
JieHHBIX B [7]. OCO6eHHOCTHIO HEKOTOPHIX HO-
BBIX MOJIEJIEN SBIISETCS CIIOCOOHOCTH paboTaTh
B PAaCIIMPEHHOM [HAIIa30HEe BXOMHOIO HAIIPS-
xenust 12(15)...50 B, a Takxke ycTONYIUBOCTD
K BbIOpocam Hanpspkerus 10 80 B u murens-
HocTho 1 ¢. [IpuMeHeHre cOBpeMeHHBIX 6oitee
3¢ PeKTUBHBIX CHIOBBIX TPAH3UCTOPOB ¥ IHO-
0B, MOHT&)X ITACCHBHBIX U aKTUBHBIX KOMIIO-
HEHTOB Ha KepaMUIeCKOI IIaTe IIPU MOMOIIH
3JIEKTPOIPOBOAAIIEN KJIeeBOM KOMIIO3ULIUK
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no3Bonmio noseicuTh KIIJI 11 ymeHbIIUTD Mac-
Cy mpeoOpasoBaTeseil HAIPsHKEHUSL.

V3BeCTHO, YTO TEXHOJOTHS IHOPHUIHBIX
HHTETrPAIBHBIX CXeM 00ecIieqrBaeT BHICOKYIO
IUIOTHOCTh YIIAKOBKU KOMIIOHEHTOB B 6ecKop-
ITyCHOM HMCIOJTHEHUH, MAaKCUMAaJIbHYIO COTIa-
COBAHHOCTb TEMIIEPATYPHBIX KO3 DHIIEHTOB
PaCIIIpPeHNs BCeX Y3I0B COOPKI, MUHUMAIBHOE
COIIPOTUBJICHHUE TEIlJIONepeauy OT BceX Harpy-
JKEHHBIX 9JIEeMEHTOB KOHCTPYKI[UHU K II0BepX-
HOCTH TEIUIOOTBOJIA. BBICOKYIO cTeneHb repme-
THYHOCTHU U3MIeJIHs 00eCIedrnBaeT COeTuHEH e
KPBIIIKK C KOPIIYCOM ITalKOM OIIaBJIEHUEM
I10 TeXHOJIOTHHU IIIOBHO-POJIMKOBOM CBAPKH.

3amMeruM, 4TO Pa3BUTHUE TEXHOJIOTUU MHOTO-
CJIOMHBIX MeYaTHBIX ILJIAT, IPOU3BOACTBA ILIO-
CKUX 3JIEKTPOMArHUTHBIX KOMIIOHEHTOB (TpaHC-
dbopmaropos u mpocceneii), pa3paboTKa HOBBIX
TeXHOJIOTH U3TOTOBJIEHNSI HHTEIPAIbHBIX CXeM
CUJIOBOY 3JIEKTPOHUKHY, BBIITYCK CHJIOBBIX KO-
IOB ¥ TPAH3UCTOPOB B MUHUATIOPHBIX KOPITY-
cax, UCIIOJIb30BaHNE YHII-KOHIEHCATOPOB C 110~
BBILIIEHHBIMU YI€IbHBIMU eMKOCTSIMH CO3AIOT
BO3MOJKHOCTb 00€CIIeqiTh BBICOKYIO 9Hepre-
THYECKYIO INIOTHOCTD U HafIeXKHOCTD 6e3 uc-
[0JIb30BaHMs THOPUIHOI TexHomoruu. [To aToit
OpUYHMHE B IOCIEHUE OBl THOPHUIHO-TLTe-
HouHble DC/DC-1peo6pasoBaTeiu HOJIb3YIOT-
Cs1 OTPAHUYEHHBIM CIIPOCOM [JIs IPUMEHEeHU S
B aNmaparype CrelualbHOro Ha3HaYeHNsL.

B nHacrosmee Bpems komnanus ECRIM BbI-
IIyCKAeT IeCTh CepUil THOPULHO-TIIEHOIHBIX
MOJyeil mpeobpasoBaTeseil HaPsDKEHUS
ypoBas kadectsa Military (Class H) ¢ BbixomssI-
Mu MortHocTsiMA 1-120 B uts pabotst ot BXOf-

HOI{ CEeTH MOCTOSTHHOTO HanpsbkeHust 28(27) B.
OnHO-, IBYX- U TPeXKaHaJIbHbIe MOLYIH 00e-
CIIEYUBAIOT CTAOMIIN3HPOBAHHBIE [IOCTOSIHHBIE
Hanpsokenud 3,3; 5; 5,2; 6,3; 8; 9,55 12; 15; 18; 28
+5; £12; £15; +5/+12; +5/%15 B. Buemuunii Bup,
KOHCTPYKIHUI BBIITYCKaeMBIX IIpeobpasoBaTe-
JIeit HaTpsDKEeHNUS! TOKa3aH Ha puC. 1.
ITpeo6pasoBarenu BBITYCKAIOTCS B COOTBET-
CTBHH C TPe6OBaHUAMHE HAIIMOHAIBHOTO CTaH-
napra KHP GJB2438A-2002 General Specifi-
cation for Hybrid Integrated Circuits, kotopslit
COOTBETCTBYeT AMEPUKAHCKOMY CTaHAAPTY
MIL-PRF-38534. Bce mpoBepku 1 0TOpaKoBOY-
Hble IIPOLIEAYPBI OCYILECTBIIIOTCS COLIACHO TPe-
6oBanusm crannapra CJB 548 (coorBercTByeT
amepuKaHckomy craHpapry MIL-STD-883 Test
Method and Procedures for Microelectronics
Devices), Kak 3TO OIpeeeH0 TeXHNIECKUMHU
ycnosusmu CJB2438A-2002. OcymecTsasercs
BXOJHON KOHTPOJIb KPUCTAJIOB MUKPOCXEM
U IIOJTYIPOBOIHHUKOBBIX KOMIIOHEHTOB, [IACCHB-
HBIX KOMIIOHEHTOB, KOTOPbIE IIPeJHa3HAYEHbI
[7I1 H3TOTOBJIEHNS IPOAYKIINY YPOBHsI Kade-
crBa Military: mpoBofHUTCS IPOBepKa dIEKTPH-
YeCKHX ITaPaMeTPOB, BU3YIbHBIN BHEIIHMI
U BHYTPEHHHUI KOHTPOJIb, 9JIEKTPOTEPMOTPEHNU-
POBKa, TepMOLMKIHpOBaHie. [[pOBOIUTCS KOH-
TPOJIb IOATBEPsKAEHHS cOOTBeTCTBIs (Quality
Conformance Inspection, QCI) o rpynimam A, B,
C, D — [onosHUTENbHbIE HCIIBITAHUS U IIPOBEP-
KM, KOTOPBIM IIO/[BEPTAIOTCS 00pa3Ibl IAPTHIl
H3TOTOBJICHHbIX u3nenuit. [Iponenypst pazpabo-
TaHbI U [IPOBOJIATCS C LEJIBIO OATBEPAUTD [0-
CTOBEPHOCTD U FAPaHTUPOBATH HAUBBICIIINIT YPO-
BeHb KauecTBa T’MOPULHON KOHCTPYKIIUH B CO-
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Puc. 2. BuewHwit Bug mopyna cepun HSSO28
C BEpPTUKabHbIM PacronoXeHeM BbIBOAOB

orBercTBUH ¢ TpebGoBanusamu CJB2438A-2002.
OcyIecTBIsIeTCS TEPMOLUKINPOBAHNE, UC-
IbITaHUE Ha HeHTPUdyTe (MOCTOSHHOE YCKO-
peHue), 91eKTPOTEPMOTPEHIPOBKA, KOHTPOJIb
II0 3JIEKTPHIECKUM ITapaMeTpaM, KOHTPOJIb Tep-
METHYHOCTH KopIryca (60JIbIIIIe U MaJIble TEdH).
[Tepuoaudeckn oCyIIecTBISETCS KOHTPOIb
BHYTPEHHUX IIapOB BHYTpHU KopIryca (Tpe6oBa-
HUeE: COIEPp)KaHUE BHYTPEHHUX BOJAHDBIX ITaPOB
He rpebiiaer 5000 ppm).

KomrwtexT conpoBoguTeIbHON JOKYMEHTAIIUN
ILISL IPOAYKIMK yPOBHs Kadecrsa Military Bimo-
waet Ceprudukar coorsercrsus (Certificate of
Conformance) u 0T4eT 0 MOATBEPKAEHUU COOT-
BETCTBUS NTapaMeTPOB I10 TpyTIe A: mpoBepKa
OCHOBHBIX JJIEKTPUIECKUX ITAPpaAMETPOB IIPU TEM-
neparypax —55, 25 u 125 °C.

Cepus HSS028

DC/DC-mpeobpa3oBatenn HalpsvKeHUs ce-
puu HSSO28 ¢ BpIXOTHOI MOILITHOCTBIO B IMA-
masone 1-1,5 Bt (B 3aBUCUMOCTH OT HCIIOJI-
HeHI/IF{) UMEIOT OOUH UM IBa TaJIbBAHUYCCKU
Pa3BsA3aHHBIX BBIXONHBIX KaHaa. Kopiryc mpe-
06pasoBaresst ¢ BEpTUKAIBHBIM PACIIONIOKEHI -
€M BBIBOJIOB JJIsI MOHTA’Ka Ha II€YaTHYIO IJIaTy
nMeeT pasMepsl 25,14x20,66x7,38 mm, Bec: 11 1.
Buenruwmit Bug DC/DC-npeo6pas3oBarerist Ha-
npsxeHns cepun HSSO mokasan Ha puc. 2.

Monyu cepuu HSSO pabotator B auamasoHe
BXOZlHOTO HanpsukeHus 12-50 B. OcHoBHBIE
TeXHUIeCKHe XapaKTepUCTUKHU Ipeobpa3oBa-
Tenel HanpsbkeHus cepun HSSO npuBeneHs
B Tabm. 1.

CxeMOTeXHUYIECKHU MOAYJIN BBIITOJIHEHDBI
10 0OPAaTHOXONOBOI TOMOJIOTHH, TAK KaK IS ee
peanusaruy TpeOyeTcst HAUMEHbIIIee KOIMIECTBO
KOMITOHEHTOB. [IJIsl peryIMpoBaHus BBIXOHO-
T'O HaIIpsDKEHUS ITPUMEHAETCA o6paTHa${ CBA3b
I10 HAIIPsDKEHUIO U NOIIOJTHUTEIbHASA 06paTHa${
CBA3b 110 TOKY jpoccens. CTpyKTypHas cxema
IByXKaHaJIbHOTO peobpasosarenss HSSO28D
IIPEJICTaBJIeHa Ha PUC. 3.

BrIxopHOE HAlpsDKeHHe HepeaeTcs Ha Cxe-
MYy CpaBHE€HUS C OIIOPHBIM CUTHAJIOM; CUTHAJI
OIINOKY yCUTMBAETCS U IIOCTYIIaeT Ha CXeMy
YIIpaBIeHuUs (IIAPOTHO-UMITYJIbCHBII MOTYJISI-
TOP), KOTOPBIi POPMUPYET UMITYIIbCHI YIIPAB-
JIEHUS KJIIOYE€BBIM PETYJIUPYIOMIUM 3JIEMEHTOM

Tabnuua 1. OcHoBHble TexHUyeckne napametpbl DC/DC-npeobpasosateneir cepun HSSO28

nycunurtenb
curHana
owmbkn

INH
PIN 7

Mozens BbixogHoe Tok Harpy3kn | Mowmoctb | KN/ (mun.), | EMKocTb B Harpyske Tynbcauua BbIXoAHOTO
A Hanpsxenue, B (maxc.), A (maxc.), Br % (makc.), mk® HanpsAXenus (nuk-nuk), MB
HSS02853R3 33B+1% 03 1 69 500 50
HSS028S5 5B+1% 03 15 72 500 50
HS5028512 12B+1% 0,125 15 75 200 50
HSS028515 15B+1% 0,1 15 76 200 50
HSS028D5 +5B+1% 0,15 15 72 500, no kaxaomy kaxany 50
HSS028D15 +15B8+1% 0,05 15 73 200, o Kax oMy KaHany 50
P1 T D1 P3
VIN Y '
© L1 _L : _L O vo+
C1 Cc2 _l_
GNDi o \{ ] T O GNpo
P2 a1 c3
- Vo-
D2 P6
BrnokupoBka
npu NOHWXXEHHOM » LAM- RS1
Hanpsp>keHun KOHTpOrNep
v
MepBuYHbIN
WUCTOYHUK NUTAHUA Cpgl);iZ:Mﬂ

Puc. 3. YnpolyeHHas CTPYKTypHas cxema fiByXKaHasbHOro npeobpasosatensa cepun HSSO

crabunusaropa (rpansucrop MOSFET) — us-
MEHAETCA JJIUTEIbHOCTD OTKPBITOI'O COCTOSHUA
TPaH3UCTOpA U May3bl. [l peryinposaHus
BBIXOJHOTO HampspkeHus mpumensercs MMM
¢ GUKCHPOBAHHOM IACTOTOM MPe0OPa3OBAHUS
(325-475 xI'11), TO €CTh C HOCTOSHHBIM [IEPUO-
IOM KOMMYTalluu SHEPIUU.

Cxema 6JTOKHPOBKH BBIKJIFOYAET TIPe06paso-
BaTeIb IIpU YMEHbIIIEHUN BXOJHOI'O HaIIPsDKE-
HUS HIDKe YpoBHS 12 B.

HepBH‘{HbIﬁ UCTOYHUK IMATAHUA OCYLIECT-
BJISET MUTAHUE CXEMBI YIIPABJIEHUA ITPU BKIIIO-
YEeHUH MOMYJIS [Ipe0OpasoBaTesist HapshKeHH s
HHH YIIpaBJIEeHU S BKIIOYEHUEM C IIOMOINBIO
MAaJIOMOIITHOTO JIOTHYECKOTO CUTHAJIA IpeHa-
3HaveH BbIBOJ, yrpasienus INH. Ha puc. 4 mo-
Ka3aHa CXeMa MOJKIIOYeHNUs BHEIITHEr0 CUTHaJIa
BKJIIOUEHUS K Ipeobpasosarento cepuu HSSO
Yyepe3 TPaH3UCTOPHYIO OIITOIApY.

3amuTa OT KOPOTKOTO 3aMBIKAHUS OCYIIECT-
BJISIETCA OrpAaHUYEHUEM TOKa. I[J'IH IIOJAaBJICHU S
IIOMEX 1O JOITYCTUMBIX YpOBHefI Ha BXOJHBIX
U BBIXOJHBIX BBIBOJAX IpeobpasoBarenei
ycranoBieHbl LC-puabTpsl. YT0OBI BBIION-
HUTD 60JIee CTporue TpebOBAHMIM 10 IOMeXaM
Ha BXOJHBIX IICIIIX, HeO6XOI[I/IMO YCTAaHOBUTH
monynb GuabTpa HSFSA28-461 (koadpduriment
ocmabnenus momex 40 nb ua wacrore 500 kI')
i HFSA28-461 (koadduiuent ocnabieHus
noMex 55 1B), KoTopble 06eCIeInBaIOT YPOBEHb
KOHIYKTUBHBIX IIOMEX Ha IIOABOIAIIUX IIPO-
BOIaX B COOTBETCTBHUHU C Tp€6OBaHI/I${MI/I CTaH-
mapra GJB151B-2013 (cOOTBeTCTBYeT CTaHAAPTY
MIL-STD-461), tect CE102. [Tpumenenue pe-
KOMEH/IyeMBIX ITPOM3BOIUTENIEM JIOIOJHHUTEb-

VIN
(HanpsixeHue
NONOXMTENbHON
NONSPHOCTK)

1

|NH 7
(BKNIOYEHME/BBIKMIOYEHNE)

Zp

—GDN
(3asemneHue)

Puc. 4. Cxema nogknioueHna BHELWHEro CUrHana
BK/IIOYEHUA/BbIKNIOYEHNA K NpeobpasoBatenio
cepum HSSO

HBIX UIBTPOB OOeCIeInBaeT YCTOUIUBYIO
paboTy cucTeMbl «BXOLHOM HIBTP — Mpeol-
pasoBaTesib» BO BCEM [MaINa3oHe BXOIHOTO Ha-
IIPSDKEHUA U NOITy CTUMBIX HAI'py30K.

YucaeHHbIE IOKA3aTeNN HATEKHOCTH —
cpenHee BpeMs HapaboTKu 10 oTkasa (Mean
Time Between Failure) — mpezicraBieHs! B Buze
rpaduka saBucumoctu MTBF, paccaurannoro
IJIs1 IPUMEHEHUS B CTAIUOHAPHOM Ha3€MHOM
obopynosanuu B fuanasone 25-115 °C. Pacyer
BBIIIOJIHEH TI0 cIIpaBo4HUKY GJBZ 299C-2006,
rpaduk 3aBucumoctu 3HadeHuss MTBF ot tem-
IepaTypel IOKa3aH Ha PUC. 5.

ITo 3ampocy NpoM3BOAHUTEIb MOXKET IIPEJO-
craBuTh 3HaueHuss MTBF, paccunranusie nis
AOPYTUX YCJIOBUI IPUMEHEHUS U KOHKPETHOM
TeMIIepaTypbl — BO3UMOE, IIEPEHOCHOE UK
[IOPTATHBHOE HazeMHOe 060pynoBanue, 060-
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PYZOBaHUE OTCEKOB ISl 9KUITAXKe! CAaMOJIETOB,
npuOOpHbIE OTCEKH CAMOJIETOB, 000pYIOBaHIE
CTyIIeHell BbIBE[IeHNsI CIIyTHUKOB Ha OpOuTY,
pakeTsl 1 p. 3aMeTHM, YTO TOMYCTUMAs BeIH-
4yrHa pabodeil TeMIIepaTyphl He JOJDKHA OBITH
[PeBBIIIIEHA, TAK KAK HAIEKHOCTH IIpeobpasoBa-
Testst 06paTHO IPONOPIHOHAIbHA ero paboyert
temreparype. IHTEHCHBHOCTH OTKa30B Mpeol-
pasoBaTessl YIBaMBAETCs C YBeIMYeHneM pabo-
4er TeMIlepaTyphl Ha Kaxable 15 °C.

JI71st aHamM3a TeMIepaTyPHBIX PEKUMOB pa-
60TBI IpeobpasoBaTesIst CIeAyeT YIUTHIBATS,
gyro KII]I 3aBUCUT OT HOMUHAJIBHOI BHIXOTHOM
MOIITHOCTY MOZYJIsI, OT BXOJHOTO U BBIXOJHOTO
HAIpsDKEHUI MOZYJIsI, TeMIIepaTyphl KOpIyca
MopyJist, K03 duIreHTa 3arpy3KH 110 MOIIHO-
cru. Ha puc. 6 mokasas rpaduk 3aBUCHMOCTH
KIIJI oT BEIXOTHOM MOIIIHOCTH IS Pa3HBIX 3Ha-
YeHUI BXOIHOTO HAIIPSDKEHUS peobpasoBare-
st HSSO28S15. PexomeHayeTcst, 9T06BI MUHU-
MaJibHasg Harpyska cocrasiisia He meHee 10%
OT HOMUHQJIBHOM HAarpy3KH, Tak Kak IIPH 110~
HwkeHHOU MotHocty KIIJI ymensbImtaercs, 9to
IIPUBOIUT K YBEJIMIEHUIO MOLITHOCTH IIOTEPb.

IIpeo6pasosarenu cepurt HSSO MOXHO mpu-
MEHSITh JIsL 3aMeHBI TpeobpasoBaTesieil Cepun
MCH (Interpoint), DVCH (VPT), ACH (Inter-
national Rectifier). DiexTpudeckue mapameTpsr,
MaccorabapuTHbIe XapaKTePUCTUKH, PACIOJIOKe-
HIE BBIBOIOB 1 MX (DYHKIHOHAIBHOE Ha3HAYe-
Hue rpeobpasosarerneit cepurt HSSO nneHTHIHBI
peo6pasoBaTeNsM YKa3aHHbIX CEPHIL.

Cepus HSSA28

OpnHo- ¥ IByXKaHAJIbHBIE MOIYJIH IIpeobpa-
3oBaresel HanpsokeHus cepun HSSA ¢ Beixon-
HOU MOIITHOCTBIO 4—6 BT BBIIIOIHEHBI B KOPITY-
Cax C BepPTUKAJIbHBIM PACIIOJIOXKEeHNEM BBIBOJIOB
IJISI MOHTA)Ka Ha IeYaTHYIo [w1aTy. [abaputHbre
pasmMepsl Monyieit: 27,73x27,73x7,36 (Maxc.)
MM, Macca: 19 r; 39,5x27,73x7,36 MM, Macca:
24 r (UCTIONHEHHE C KpeneKHBIME (IaHI[aMH).
BHemrumit Buj MOayIis mpeobpasoBareist Ha-
npsprerns cepurt HSSA 6e3 kpenexubix duran-
1LIeB II0Ka3aH Ha puc. 7.

[peo6pas3oBaTesu BHIIOTHEHBI II0 OHOTAKT-
HOI1 06PaTHOXOIOBOI TOMOJIOTHH. YIIPOIIIeHHAS
CTPYKTYpHasl CXeMa ABYXKaHaJIbHOTO MOIYJIS
cepun HSSA noxasana Ha puc. 8.

Puc. 7. BHewwHwii Bu Mogyns npeobpasosatens
HanpsxeHA cepun HSSA 6e3 MOHTaXHbIX GpriaHLEeB

3JIEKTPOHHbIE KOMIMOHEHTBbI Ne 2 ‘2023
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UCTOYHUKK U MoAYyNN NUTAHUA

Ta6nuua 2. OcHoBHble TexHUYecKie napameTpbl DC/DC-npeobpa3sosarteneii cepuu HSSA28

Mogens Boixognoe TokHarpy3ku | Mowmoctb | KMJ(mun.), | EmKocTb B Harpyske Mynbcauua BbixoAHoro
Hanpsenue, B (makc), A (maxc.), Br % (makc.), mk® HanpsKeHus (NMK-nuk), MB
HSSA28S3R3 33B£1% 1,21 4 62 1000 50
HSSA2855 5B+1% 1 5 65 1000 50
HSSA28S5R2 52B+£1% 1 52 65 1000 50
HSSA28512 12B+1% 05 6 65 500 50
HSSA28515 15B+1% 04 6 65 500 50
HSSA28D5 +5B+1% 0,5 5 66 500, M0 Kax oMy KaHany 50
HSSA28D12 +12B+1% 0,25 6 72 500, o kaxaomy Kaxany 50
HSSA28D15 +15B+1% 02 6 73 500, Mo Kax oMy KaHany 50

Jl1s1 peryaupoBaHMS BBIXOJHOTO HAaIps-
JKEHHS IPUMEHSIETCSI METO/, IIUPOTHO-UM-
IyIbCHOM MOAYJISIIIUY C IOCTOSIHHOI paboteit
gactoTolt 350-500 kI 1 06paTHOI CBSI3BIO
10 HAIIPSDKEHUIO,  TAKKe KOHTYP NOMOIHH-
TEJIBbHOM 0OPATHOM CBSI3U 110 TOKY JpPOCCEIs.
BHYyTpeHHUIT KOHTYP PeryIrpOBaHUs UCIOIb-
3yeTcs IUIS IIPSIMOTO PeryINPOBAaHUS aMILIUTY-
IIBI TOKA IPOCCEIISt TOCPENCTBOM CHTHAJIA OIING-
KU, 2 OCHOBHOU KOHTYP CIIY>KHUT ISl CTaOMIIH-
3aI[UM BBIXOHOTO HAIpspKeHus. [IpuMeHeHue
IOTIOJHUTENbHOU 06PATHOI CBSA3H IO TOKY
IpOCCeIs YIIydlIaeT pasHble XapaKTepUCTHKY,
HallpuMep MTHOBEHHYIO KOPPEKIIMIO PeXXuMa
PabOThI HCTOYHNKA IUTAHUSI IPY IIPOU3BOJIb-
HBIX U3MEHEHUSIX BXOIHOTO HaIpsDKeHUs 6e3
UCIIOJIb30BaHUS JUHAMUYECKOTO JUana3oHa
YCUJIUTEISE CUTHAJIA OIIUOKH.

TambBaHIYeCKas pa3Bsi3ka B KOHType o6par-
HOU CBS3M OCYIIECTBJISETCS TPAH3UCTOPHBIM
ontpoHoM. J[jist obecredenus Hane>)KHOU pabo-
ThI OIITPOHOB B TeYeHUE MHOTHX JIeT IPeAIIpu-
HHUMAETCA Psiji Mep 1O YBeJINYEHUIO CPOKA CITYOK-
6BI OIITPOHOB U TINATeIbHBI 0T6OD. [Tpesxne
BCETO, IS OXKUAAEMOTO yXyAleHus koadu-
IJUEHTA Iepeavyy 110 TOKY OCYILIeCTBISETCS
yIIpaBJIeHHe TOKOM CBETOJMOJA: YMEHBIIAeTCs

pabouuit TOK IUOAA U MOILIHOCTD, paccernBae-
Masl CBETOLHOMIOM, IIPH ITEPEXONHbIX IPOIIECCaX
OrpPaHUIUBAIOTCS IIUKOBbIE TOKH Yepe3 CBETO-
ILUOf, @ €T0 PabOUUIT UK PETYIUPYETCs TAKUM
00pasoMm, 4TOOBI IOAEPKUBATH CPETHUI TOK
Ha HU3KOM ypoBHe. Haie’kHOCTD OnTpoHa Tak-
JKe MOBBIIIAETCS 3a CUeT MPUPAOOTKU B BULIE
9JIeKTPOTEPMOTPEHUPOBKIL

Cxema GJIOKHPOBKY IIPU IIOHIDKEHHOM Ha-
[IPSDKEHHU He MO3BOJISIET BKIIOYUTHCS MOTY-
JI0 IPY HANpPSDKEHUH BXOLHOM CeTH HIDKE
HOpManbHOTo 3HadeHus (12 B) u BbIkIIO9aeT
MOZYJIb IIPU CHIDKEHHHU BXOJHOTO HATIPSDKEHUS
mo 11 B npu nosHoit Harpyske. [lpaiisep B nenu
sarBopa MOSFET o6ecmeunBaer 6bicTpOe
BKJIIOYEHHE TPAH3HCTOPA.

OcHOBHBIE TeXHUYECKHE XaPaKTePUCTH-
k1 monynel cepun HSSA28 mpencraBnens
B Tabu. 2. Monynu cepuu HSSA28 B3aumosa-
MeHsIeMbI ¢ Monysmu cepur DVSA28 (VPT)
u MSA28 (Interpoint).

Cepus HSDF28

DC/DC-npeobpasosarenu cepun HSDF28
obecnieunBaroT MoutHOCTH 10 20 Bt ¢ KII]]
npeo6pasoBaHus HampspKeHus Ko 79%.
Mopynu npefHa3HadeHbl 1711 pabOThI B CUCTE-

Tabnuua 3. OcHoBHble TexHMuYeckme napameTpbl DC/DC-npeobpasosateneit cepun HSDF28

MaXx 3JIEKTPOIIUTAHUSA C HAIPSOKEHUEM CETU
28(27) B c u3aMeHeHreM B LIMPOKOM JIHAIIA30He
15-50 B 1 ycTOM4uBHI K BHIOpOCAM HaIIpsDKe-
Hus ¢ ammuntyznoit 50 B u purensHoCTBIO 1 C.
IIpenmararorcst MomesIu ¢ OTHUM, ABYMS U Tpe-
MA BBIXOOHBIMHU KaHAJIaMH. O6II.[I/I€ TEeXHHUYEC-
CKHe XapaKTepPUCTUK IpeobpasoBaTeseil mpef-
CTaBJIeHbI B Ta6JI. 3. BHeLIHUIT BUL KOHCTPYK-
nuu kopryca DC/DC-nipeo6pasosateist cepuu
HSDF28 6e3 MOHTaXHBIX (iaHIeB TOKa3aH
Ha puc. 9. [abapuTHbIe pasmepsl Mopyeil 6e3
MOHT@XHBIX (ianies: 37,33x28,94 x8,9 MM
(makc.), macca: He 6oee 31 . TabapuTHbIe pas-
MeEpblI MOﬂyHeﬁ C MOHTAa’XHbIMH (bHaHI_[aMI/IZ
51,3x28,94x8,9 MM (MakKc.); Macca: 34 T.

[TpeobpasoBaTesyt HALIPSDKEHISI BHIIIOJIHEHbI
Ha OCHOBe 06PaTHOXOOBOM TOMOIOTHH, KOTO-
past siBJIsIeTCst HanboJIee MOMyILSIPHO UL MajIo-
MOIIIHBIX PUJIOKEHUH 61arofaps IpocToTe
CXeMBI U KOHCTPYKIMHU. I ynpaBaeHus uc-
TIOJIB3YIOTCA IBE LIEIIN YIIPABIEHUA: BHY TPEHHAA
TOKOBAs U BHEIITHSAS, PETYIUPYIOIIAsl BBIXOTHOE
HaIpsoKeHue. PeFYJII/IPOBaHI/Ie BBIXOJHOTO HaA-
TIPSDKEHUS OCYIIECTBIIACTCA HINPOTHO-UMITYJIBC-
HOI MOAY/IAIMel ¢ GUKCHPOBAHHOM aCTOTOMH
(250-350 I'r). Cxema [IIMM-monyssitopa op-
MUDPYET UMITYJIbChI YIIPABJIEHUA KIIIOUYEBLIM pe-
rymupytormum MOSFET.

Jliist orpaHUYeHUs NMyNAbCallUi BBIXOJHO-
rO HAIIpsDKEHUs UCIONb3yI0Tcs LC-buabTpsl.
Ha Bxogie ycTaHOBIIeH onHO3BeHHbI LC-puibTp
IS CbI/IHLTpaIII/II/I TyJIbCalli BXOJHOTO HaIps-
JKEHUSA U YMEHBIIEHUS aMIUIATYIbI HATIPSDKECHUA
LIOMeX, FeHepUPYyeMBbIX IpeobpasoBaTerneM. [y
JOIIOJTHUTEJIbHOIO IIOJABJICHUS ITIOMEX HAa BXOO€
PEKOMEH/TyeTCsI HCIIOIB30BATh MOLY/Ib (BHIBTPA
HSFA28-461 ¢ xoaddunuentom ocrabiaeHus
nomex 40 nb Ha gacrote 500 kI,

CTpyKTypHast cXxeMa TPeXKaHaJIbHOTO IIpe-
o6pasoBareins Hanpspkenuss HSDF28T moxka-
3aHa Ha puc. 10. [Ins ynpaBieHns BEIXOJHBIM
HAIpsDKeHIeM OCHOBHOTO KaHaja U JBYX J0-
TIOJTHUTEIbHBIX KaHAJIOB UCIIOJIb3YIOTCA 1BA OT-
IeMBHBIX KacKa/a, 9TO 00ecIednBaeT HaIpsDKe-

Mozens BobixogHoe Tok Harpy3ku (maKkc), | MowmHoctb | KM (MuH.), | EMKocTb B Harpyske "y"b;:ﬁ":;::(:#"m HHA € XOPOHIIMHU NOKASATEILAMM crabubHoCTH
i Hanpsenue, B A (makc.), Br % (maKc.), MKO (nm(Enm() B IO TOKY M HAlIPDKEHHIO.
! CHUrHaJ paccoriacoBaHHA IepefaeTcs

HSDF2853R3 33B+1% 3 10 65 1000 40 B [IIMIM-KoHTpOILIEp Yepes y3ell raJbBaHIye-

HSDF2855 5B+1% 3 15 72 1000 40 CKOW Pa3BA3KH, BHINIOJTHEHHBIN Ha TPaH3UTOP-
HSDF28S5R2 52B+£1% 3 156 7 1000 40 HOU onTomnape.
HSDF28S5R7 57B£1% 2,63 15 72 1000 40

HSDF2858 8B+1% 25 20 76 500 40

HSDF28512 12B+1% 1,67 20 71 500 40

HSDF28515 15B+1% 133 20 78 500 50

HSDF28518 18B+1% 1M 20 78 500 50

HSDF28528 28B+1% 0,714 20 77 250 150

HSDF28D5 +5B+1% 15 15 3 500 no Kax oMy kaHany 60
HSDF28D12 +12B+1% 0,833 20 78 500 no Kaxpomy kaHany 50
HSDF28D15 +15B+1% 0,666 20 79 500 no Kaxpomy KaHany 60

1,5 (0cHOBHO# KaHan); 50 Ha 0CHOBHOM KaHane; ]
HSDF28T512 +5/£12B 0,313 no kaxgomy 15 72 500 no Kaxpomy kaHany 100 Ha Kaxz0M
JBONONHUTENbHOMY KaHany JLONONHUTENbHOM KaHane
1,5 (0cHOBHOI! KaHan); 60 Ha 0CHOBHOM KaHane; .
HSDF28T515 +5/+£15B 0,25 no Kaxomy 15 72 500 1o Kax oMy KaHany 80 Ha kaxgom 6P"c' UM 11 ) G (DI
LOMONHUTENbHOMY KaHany JONONHUTENbHOM KaHarne Elic R e
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Puc. 10. CTpyKTypHas cxema TpexkaHanbHoro DC/DC-npeobpasosatensa HSFD28T

DC/DC-npeo6pasosarenu cepuur HSDF ocua-
IIIeHbI CJIEAYIOIINME CEPBICHBIME (DYHKIHSMIL
e 3aIIMTa OT OHIDKEHHOTO BXOZHOTO HAIPSsI-
JKeHHsI X KOPOTKOTO 3aMbIKaHHUS;

e IMCTAaHIIMOHHOE BKJIIOUEHMe/BhIKIIOUeHNEe
MAaJIOMOIITHBIM CUTHAJIOM;

e CHHXPOHM3AIMS YaCTOTHI [IPeobpa3oBaHus
BHEIITHUM CUTHAJIOM CHHXPOHU3AIUH (TOJb-
KO Y TpeXKaHaJIbHbIX MOJE/IeIt).

MaccorabaputHble XapaKTepPUCTHKH, PacIio-
JIO)KeHUE BBIBOIOB M MX (DYHKIIMOHAJIbHOE Ha-
3HaYeHUe MOMYJIell peobpasoBareieil Hapsi-
skeHus cepuu HSFD28 uneHTHYHBI MORYISIM
cepuit DVHF28 (VPT) u MHF28 (Interpoint).
ITpu 3amene monyieit cepur MHF+ (Interpoint)
creiyer 06paTuTh BHUMAHIE, 9TO OIHO- U IBYX-
KaHayupHbIe Moxyu cepun HSFD28 He umetoT
(YHKIMU CHHXPOHU3AIMU BHEIITHUM CHHXPO-
CUTHAJIOM.

Cepuia HSTR28

DC/DC-npeo6pasosarenu cepurt HSTR28 BbI-
HOJIHEHBI 110 0OPaTHOXOI0BOM TOIOJIOTHH, Of-
HUM U3 TPEUMYIIECTBOM KOTOpOI;I SBJISETCS IIPO-
CTOTa peIn3aliii HECKOJIbKUX BbIXOJHBIX HAIIPs-
JKEHHI C pa3HOM MOJIIPHOCTBIO. B cocTas cepun
HSTR28 BxonsT Mopesnu ¢ OTHUM, IBYMsI U TPeMsI
BBIXOIHBIME KaHAJIAME C pab0deil 4acTOTOl Ipe-
obpagoBanmst 400-550 kI'11. CTpyKTypHas cxema
peo6pasoBatesneit cepurt HSTR28 ananormuna
cxeme ripeobpasosarereit cepurt HSDF28 u co-
JEPIKUT Te€ K€ y3JIbL: BCIIOMOTATEJIbHBINA UCTOY-
HUK nuTanus i nurasus [HIFM-korTposepa,

3JIEKTPOHHbIE KOMIMOHEHTBbI Ne 2 ‘2023

6JI0KUPOBKY IIPU IOHIDKEHHOM HAIlPsDKEHHUH,
IMM-KoHTpoILIEP, 3ALIUTY OT KOPOTKOTO 3aMbl-
KaHHsL, CXeMY CPaBHEHUS U OITHIECKYIO Pa3Bsi3Ky
B KOHTYpe IIeTJI OOPaTHOM CBA3H.

CepBucHble QYHKIUE MOLYJIEH CepUH
HSDF28: 3ammura oT HOHMKEHHOTO BXOLHOTO
HaIpsDKeHU s, IepeHalpsDKeHNUs Ha BBIXOJIE,
KOPOTKOT'O 3aMBIKAaHHUSI, BXOJ, TUCTAaHIIHOHHOTO
BKJTFOUEHUSI/ BBIKJTIOUEHUST MAJIOMOIITHBIM KITIO-
YOM, CHHXPOHHU3AIMs YaCTOTHI BHEIITHUM CHT'-
HQJIOM CUHXPOHU3AIUH, BEIHOCHAs! oOpaTHas

WUCTOYHMKIN U MOAYNU NUTAHNA

CBSI3b IJIs1 CTAOMJIM3AIIMYU BBIXOIHOTO HAIIPsDKe-
HUS Ha YIQJIeHHO Harpyske (y ONHOKaHATbHbIX
MOJIeJIeil) U BO3MOYKHOCTD PETYTUPOBKU BBIXOJI-
HOTO HAIPsDKeHUsI IOTEHIIHOMETPOM (y Of{HO-
KaHAJIbHBIX MOJEJIEH ).

HoMeHKIaTypa 1 OCHOBHbIE XapaKTePUCTH-
ku cepuu HSTR28 mpencrasiens! B Tabi. 4.
Monynu npegHasHaueHb! Juist pabOThI OT CETH
MOCTOSTHHOTO HANPSKEHUs B JHala3oHe
15-50 B 1 ycTOi4UBBI K BO3[EHCTBHIO UMITYJIb-
COB HaIpspKeHUs ¢ aMIuuTyznon 80 B piaurens-
HOCTBIO 1 C. J[7151 JOTIOJIHUTENBbHOTO TOaBJIe-
HUSI TOMeX BO BXOIHBIX IeIlsiX IIpeobpasoBa-
Teseil PEKOMEHIYeTCsl yCTaHABIUBATh (PHIBTD
HCFC28-461 ¢ koadPunuenToM 0CmabieHus
niomex 40 nb Ha wacrore 500 kI,

Buemuut Bujg monyns cepuu HSTR28S
C MOHT@KHBIME (DJIAHIIAME IIOKa3aH Ha puc. 11.
labapuTrHble pa3Mephbl OLHO- M ABYXKa-
HQJIBHBIX MOMLyJIell 6e3 MOHTaKHBIX (JIaH-
meB: 54,4x29x10,66 MM (Maxc.); macca: 47 T.
TlabapuTHble pa3Mepbl MOAYJIeN ¢ MOHTAaX-
HbIMU GuaHmamu: 74x29x10,66 MM; mac-
ca 55 r. [abapuTHbIe pa3Mepsl TPeXKaHaIb-
HOTrO MOIyJist 6e3 MOHTaXHBIX (IIaHIEB:
49,53x34,29x10,29 MM; C MOHT)XHBIMU (pITaH-
namu: 69,59x34,71x10,79 MM. DileKTpudecKre
mapaMeTpbl, MaccorabapUTHbBIE XapaKTepu-
CTHKH, PACIIOJIOKEHNE BBIBOIOB U UX QYHK-
LMOHAaJIbHOE Ha3HaUeHUEe MOAYJIEH cepuu
HSTR28 upeHTUYIHBI TapaMeTpaM MOAYIIEi
cepurt DVTR28 (VPT) u MTR28 (Interpoint).
Ho, 3aMeTHM, 4TO rajbBaHUYeCKasi pa3Bs3Ka
B IlenH 0OPATHOI CBSA3U Y aMEPUKAHCKUX MO-
ILyJIel OCYIIIECTBIISIETCS Yepe3 TpaHchopMaTop.

Cepus HFL28

DC/DC-npeo6pasosarenu cepun HFL28 BbI-
IIOJTHEHBI 110 OBHOTAKTHOU IIPAMOXOIOBOM TO-
mosorun. Iy crabuan3auy BEIXOTHOTO Ha-
[PsDKEHUSE IPUMEHSIIOTCS /1Ba KOHTYpa 00paTHOM
CBA3U: 110 BbIXO,HHOMY HaHpH}KeHI/IIO 1 OOIIOJIHU-
TesbHAs 00paTHas CBA3b 10 TOKY. YIIpaBIeHHe

Tabnuua 4. OcHoBHble TexHMuecKme napameTpbl DC/DC-npeobpasosatenei cepun HSTR28

Mynbcauma BbIXoAHOTO
Mogens na:;:()?(’:::: 5 Tok narpysl:(u (makc.), mau;:u))c;: Kna gzmu.), EMK(::;:cB)“:n:(IgBKe A—-
’ i i (nuk—-nuk), mB
HSTR2853R3 33B+1,5% 6,06 20 65 1000 50
HSTR28S5 5B+1% 6 30 72 1000 50
HSTR28S5R2 52B+1,2% 6 3 7 1000 50
HSTR2858 8B+1% 44 35 74 500 50
HSTR28512 12B£1% 333 40 76 500 50
HSTR28515 15B£1% 2,67 40 77 500 50
HSTR28D5 +5B+1% 3 30 3 500 no kaxpomy KaHany 60
HSTR28D8 +8B+1% 22 35 74 500 no Kax oMy kaHany 80
HSTR28D12 +12B+1% 1,67 40 78 500 no Kaxaomy kaHany 50
HSTR28D15 +15B+1% 133 40 78 500 no kaxpomy KaHany 50
3 A (ocHoBHoii KaHan); 60 Ha 0CHOBHOM KaHane;
HSTR28T512 +5/£128 0,625 A no Kaxaomy 30 73 500 no Kaxomy kaHany 100 Ha Kaxzaom
JLONONHUTENbHOMY KaHany J0NONHUTENbHOM KaHane
3 A (0cHOBHOI! KaHan); 60 Ha OCHOBHOM KaHane;
HSTR28T515 +5/+158 0,5 A no kaxzgomy 30 75 500 no Kaxaomy kaHany 100 Ha kaxzom
JLONONHUTENLHOMY KaHany JONONHUTENbHOM KaHane
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Puc. 11. BHewnuii Bug DC/DC-npeobpasosatensa cepum HSTR28 ¢ MOHTaXHbIMI GpriaHLamMu

KJIIOUEBbIM PETYIUPYIOIIUM dJIeMeHTOM (TpaH-
sucropom MOSFET) ocy1iecTBIisteTcst IIUPOTHO-
UMITYJIbCHBIM MORysATOpoM. CHrHas paccoria-
COBaHUsL B KOHTYpe 0OpaTHOI CBSI3U 10 HAIPSI-
skeHuio nepenaercs B [IIMIM-koHTposIep depe3
TPaH3UTOPHYIO ONTOIAPY.

MO,E[Y.HI/I OOCTYIIHBI B UCIIOJTHEHUU C T'OPpU-
30HTAJIbHBIM PacCIIOJIOKEHUEM BbIBOIOB IJIA
06beMHOr0o MOHTaXa. [abapuTHbIE pa3Mepsl
Koprmyca: 76,45x38,23x10,16 MM (Makc.); Macca:
He 6osee 80 r. BHerHuit B KOpIIyca IOKa3aH
Ha puc. 12. Mony/u oCHaIIeHBI 3aIUTOU OT KO-
POTKHUX 3aMbIKAaHUH B L€ HAarpy3kKu ¢ Jjimn-
TE€JIbHBIM PEXUMOM U IIOCJIENYIOIIUM aBTOMA-
THYIeCKAM BO3BPATOM B PEKUM CTAOMIM3AIIUN
HAIPSDKEHUS IOCJIe YCTPaHEeHHsI KOPOTKOTO 3a-
MBIKAHHM . KOMaHILHbIe BXOObI TUCTAHIIMOHHO-
TO BKJIIOYEHH/BBIKJIIOUEHNUS 110 TTapaMeTpaM
cornacoBaHbl ¢ TTJI ¢ OTKPBITBIM KOJIEKTOPOM
HE TOJIBKO C IIEPBUYHOM, HO U CO BTOPUYHOMI
CTOpOHBL. JI71s1 06ecedeHus pesKIMa CHHXPO-
HU3aU UMEETCH BXOJ CUHXPOHU3ANYU BHEII-
HUM chTHaJoM ¢ 9actotoit 400—600 xI' 1 xo-
addunnentom sanonnerwst 40-60%. Juamason
BXOJJHOTO HanpspkeHus: 16-40 B.

OCHOBHbBIE TEXHUYECKHE IIapaMeTpbl MOy~
seit cepuu HFL28 mpencraBieHsl B Ta6IL. 5.

B TeXHMYECKOI IOKYMEHTAIUH YKa3aHO, YTO
monynu cepuu HFL28 upeHTUYIHBI MORyILIM Ce-
puu MFL28 (Interpoint), HO 3TO CIpaBeIHBO
TOJIBKO B YaCTH JIEKTPUYECKHUX [IAPAMETPOB,
MaccorabapuTHbIX XapaKTEePUCTHUK, PACIIONIOKe-
HHIO BBIBOJOB X YaCTUYHO UX CbYHKIII/IOHaJII)HO‘
My HazHaueHuio. Y monyneit cepun HFL28 ner
(yHKIMHU TOICTPONKHU BBIXOTHOTO HALIPsDKe-
HUS BHEIIIHUM [TOTEHIIHOMETPOM (y OJHOKa-
HaJIBHBIX MOJIeJIel ), BXOIOB I IIONKIIO9eHUs
BHeIIIHEeN o6paTH01?1 CBS3U IUIS CTabUIu3anuu
BBIXOJHOTO HAIIPSUKEHUS Ha YAJIeHHON Harpys-
ke, GyHKIMH HOPMHUPOBAHUS BEIXOTHOTO CUT-
HaJIa CHHXpOHU3aluu.

Mopnynu cepun HFL28 MoxHO npuMeHATD
B KauecTBe 3aMeHbl Moayiel cepun MFL28
(Interpoint) TOJBKO B TeX MPUMEHEHHUSX, ITie
He TpebyIoTcst QYHKIUH, OTCYTCTBYIOIINE ¥ MO-
myneit cepun HFL28.

3amerum, uro cepus HFL28 6pura paspa-
60TaHa [OBOJIBHO ABHO, U €€ MOJIePHU3AIINS
He IUTAaHUPYeTCL.

Puc. 12. BHewHuii BUup Kopryca npeobpasosatens cepum HFL

Tabnuua 5. OcHoBHble TexHMuYeckme napameTpbl DC/DC-npeobpasosateneit cepun HFL28

Mogens BoixogHoe Tok Harpy3ku | Mowgmoctb | KNJ(mun.), | EMKocTb B Harpyske Tynbcayua BbIXoaHOTO
Hanpsxenue, B (makc.), A (makc.), Br % (makc.), MkO HanpsXeHus (TuKk-nuk), MB
HFL28S5-D 5B+1% 10 50 77 1000 35
HFL28512 12B+1% 5 60 83 1000 75
HFL28515 15B+1% 433 65 84 1000 85
HFL28528 28B+1% 232 65 83 500 200
HFL28D5 +5B+1% 5 50 71 500 (Mo kaxa0My Karany) 50
HFL28D12 +12B+1% 25 60 83 500 (Mo kax0My Karany) 80
HFL28D15 +15B+1% 217 65 84 500 (Mo kaxa0My Karany) 100
Cepusa HOL28 MloTTKH, B OAHOKAHATBHBIX MOJEJISX IIPUMe-

Cepust HOL28 copepXUT 0IHO- U JBYXKa-
HaJbHBIE MOJYJIU MOILIHOCTBIO B IMAIIa30He
66-120 Br. Ouu npenHasHaveHbI 71t pabOTHI
OT CeTHU ITOCTOSIHHOTO HAINIPsUKEeHUS B JHAIIa30He
16—40 B. Mopynu ycTOMYIMBBI K BO3/IEHCTBUIO
HMITYJIbCOB HANPSDKEHUS ¢ aMIIUTy o 50 B
W JUTUTEIBHOCTHIO 1 C.

Jlis MOBBINIEHUS YAEJIbHOU MOIIHOCTU
MOJy/IU BBIIIOIHEHBI Ha 6a3e MOIyMOCTOBO-
ro npeo6pasoBareis. B IByXKaHaIbHBIX MO-
IYJIAX BBIIPSIMUTEIDb BBIIIOJTHEH Ha TUOMAX

HSETCS] CHHXPOHHBIH BBINIPSAMUTENb HA OCHOBE
MOSFET-Tpansucropos. CTpykTypHas cxemMa
OIHOKaHAJIBbHOTO MpeobpasoBareist MOKa3aHa
Ha puc. 13, a cTpyKTypHas cxeMa IByXKaHajlb-
HOM Mopenu — Ha puc. 14. M3BecTHO, 4TO
CHHXPOHHBIE BBIIPSIMUTEIU NAIOT BHIUTPHIII
B KIIJl mo cpaBHEHHIO C AMONHBIMU B CUCTe-
Max ¢ HaIpspKeHueM IuTaHus 5 B, u paspeiB
no KITJI yBenduBaeTcs Ipy CHUKEHUN HAIps-
skeHus 1o 3,3 u 1,5 B. Kak npasuio, nias mopne-
JIett ¢ HaIpsDKeHUsIMU GoJtee 5 B mpumensoTcs

r - T T T A
\ Cunosoit MpeoGpa- | Cxema
| TpaHcopmaTop  3opamne | CUHXPOHHOTO BbixomHOit
} e MOLLHOCTU } BbINPSMUTENS unsTp
IN L1 | } { OrpaHuantens | V3 Lo Vo
—> > HanpsiKeHust — —_— B
Cl= =£C2 g Ha CUMOBbIX I—P L —> c >
‘ T ¢ Krioyax ‘ V2 © T
BxogHon ‘ Lr ‘
unesTp } “1sTv4 18Ty } T
Cr
| | Cunosbie kntoum - |
[ ————— 4 YnpaeneHue
CUHXPOHHbIM
Ynpaenexve BbINPSAMUTENEM
NOMyMOCTOBbIM y
npeo6pasosa-
Tenem .
Pa3sgenurensHblit
Tton T TpaHchopmaTop
S
UVLO OUT10UT2
sri—a  3IIE
' o s €
BcnomoraternbHbii » VCC SYNC
MCTOYHK 0sC INJOUT
Soft Start FB |¢ < E/A ¢
GND

Puc. 13. CTpyKTypHas cxema 0fHOKaHanbHoil Moaenu npeobpasosateny cepuit HOL28 ¢ CHXPOHHbIM BbINpAMUTENIEM
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Mopynu npeo6pasoBareneil HaIpsKe-

Puc. 14. CTpyKTypHas cxema ByXxKaHanbHoro npeobpasosatens HanpsxeHus HOL28D Ha ocHoBe BbinpamuTenei

¢ anopamu LWotTku

nuonHble BrmpsiMuTenu. Ho, BO3MOXXHO, 11
yHUGUKAINE BO BCeX ONHOKAHAIBHBIX MOTIEISIX
cepun HOL28S ncnonb3yiorcs BEIIpAMUTENN
Ha ocHoBe MOSFET. [lns ynpasieHus cus-
XPOHHBIM BbIIpsiMuTeneM Ha ocHoBe MOSFET
B Monysax cepur HOL28S npumensoTcs uHTe-
rpajbHble cXeMbl. CUTHAJIBI YIIPaBJIeHUS TPaH-
3UCTOPaMU Ha BTOPIYHOM CTOPOHE TTepefaloTcs
¢ mukpocxemel [IIMM-koHTposIepa depes pa3-
menutenbHble Tpancopmartopsl. [Ipumenenue
MHKPOCXeM KOHTPOJIICPOB, IIPeIHa3HAYeHHBIX
IJIS yIIpaBJIeHUs TPAaH3UCTOPAMU HA BTOPHY-
HOII CTOPOHE IIOJIYMOCTOBBIX IIpeobpasoBare-
JIeH, yIpOIIaeT KOHCTPYKIIMIO CHJIOBOTO TPaHC-
dbopmaropa, CHIKAET YUCIO KOMIIOHEHTOB
U CTOUMOCTb KOHEYHOT'O YCTPOIICTBA.

Ha puc. 15 nokasana 3aBucumocts KIIJT
OT Harpy3KH IIPH Pa3HbIX BXOIHBIX HAIIPSDKCHU-
sx. [Ipu HomuHanbHOM BhIxOgHOM ToKe KITJL
He yMmenbInaercs. CHmwkernue KI1JI ¢ moseimre-

88
R 168
o<
3 28 B
o 40B
C
N4

86

84

5 8 11 14 17 20

Tok Harpy3ku, A

Puc. 15. 3aBucumoctb KINJ ot Harpy3sku
Ana mopayna HOL28S5-A
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HIEM BBIXOJHOU MOIIHOCTY HabI0maeTcs npu
TIOHWKEHHOM BXOJTHOM HaIIPpsDKEHUU.

TanpBaHUYeCKas pa3Bsi3ka B KOHType 006-
paTHOI CBsI3U 06ecredInBaeTCs ONTOIMAPOI:
CUT'HAJI PacCOTIACOBAHUA C BBIXOJA YCUJIU-
TeJIsl CUTHAjIa PAcCOTIacOBaHUA IepeaeTcs
B [IIMM-KoHTpoOJLIEp Yepe3 y3el rajJbBaHUYe-
CKOWl Pa3BA3KH, BHINIOJTHEHHBIN Ha TPAH3UTOP-
HOM oITonape.

FeT T — T gy HUS BBIITYCKAIOTCS C TOPU3OHTATBHBIM pac-
| CurioBoi Mpeobpa- |
\ TPaHCGOPMATOp  30BaHMe | MocTosoit ) [OJIO)KEHUEM BBIBOJOB [JIst 00bEeMHOTO
} S 116 MOLLHOCTH } BLINpAMATENE B;’;ii:s” MOHTaxxa. [a6apUTHBIE pasMepbl KOpIyca:
N L1 | }”{ Orparuurens | R s 76,7x38,6x10,66 MM (Makc.); Macca: He Oosee
—P » Hanps>xeHus — —_ o
ClE =TfC2 ; ¢ Ha CUnoBbIX ‘|—> »——Vo+ > 95 r. Buemrnuit Bug Monyns cepun HOL28
Bromnon \ T :”max \ i Fcom II0Ka3aH Ha pIC. 16.
r
unbTp } —1$Ty4 160V } ——T o J71s1 paboThI B cCTeMax 9JIeKTPOIIUTAHUS
cr ==
/ T T T \ monynu cepuu HOL28 umeroT cenyrormue cep-
TpaHaucTopb e L - BUCHBIE (DYHKI[MH:
nonymMocToBoro Y
npeoGpasosatens npasnetne e BXOI BKJIIOYEHUS!/BBIKITIOYEHNSE JIOTHIECKIM
noslyMmOCTOBbIM .
npeo6pasoBa- CUTHAJIOM;
LI e CHHXPOHM3AIUs YaCTOTHI IPe0OPa3OBAHUS
on t BHEIITHUM CUHXPOCUTHAJIOM;
s
UVLO OUT10UT2 Cxema cpasHeHus e IIO[ACTPO¥KA BHIXONHOTO HAIPsDKEHUS I10-
v SR1 W ycunutens
INH1 SR2 e TEHIIIOMETPOM;
BcnomoratenbHbiii »vce SYNC _
T A, L " e BBIHOCHAS o?paTHaﬂ cBsI3b (y OLHOKAHAIb
ot o e HBIX MOJIeJIel );
O ar <
>| SIZ e e 3aII¥Ta OT IIOHWKEHHOTO BXOIHOTO HAIIPSI-
GND

JKEHHS U TIePeHANPSDKeHNs Ha BBIXOJIE;
e 3aIIMTa OT KOPOTKOTO 3aMBIKAHUSL.

OcHOBHBIE TeXHIYECKHE ITAPAMETPBl MOTY -
et cepur HOL28 mpeficraBieHs! B Ta6IL. 6.

ITo maccorabapUTHBIM XapaKTePHUCTU-
KaM, PacIoJIOKeHHUI0 BHIBOZOB U UX QYHK-
IIUOHAJIbHOMY HAa3HAYeHHUIO MONYJU CEPUU
HOL28 B HekOTOpPBIX IPUMEHEHUAX MOTYT
3ameHuTh Moayu cepur MOR28 (Interpoint)
u DVFL2800 (VPT). 3ameTum, 9410 y MOAY-
nent cepun HOL28 oTcyTcTByIOT HEKOTOpEIE
(yHKIUY, IMEIOIINecs] y aMePUKAHCKUX IIpe-
obpazosarereil. Tak, moxynu cepuu MOR28
(Interpoint) OCHaIII€HbI BHIXOTAMH IJISI PABHO-
MEPHOTO PacHpe/e/IeHNsl TOKa MeXy Iapai-

Puc. 16. BHewnuii Bug DC/DC-npeobpasosatensa cepun HOL

Tabnuua 6. OcHoBHble TexHMYecKme napameTpbl DC/DC-npeobpa3sosateneit cepun HOL28

Mogens BobixogHoe TokHarpy3ku | Mowmoctb | KMJ(mun.), | EmKocTb B Harpyske Mynbcauua BbIXoAHOro
Hanpsenue, B (maxc.), A (makc.), Br % (makc.), KO HanpaKeHus (NMK-nuk), MB

HOL28S3R3 33B+1% 20 66 88 1000 80
HOL28S5-A 5B+1% 20 100 8 1000 80
HOL28S6R3 63B+1% 159 100 88 1000 80

HOL28512 12B+1% 9,2 110 88 500 120

HOL28515 15B+1% 8 120 86 500 150
HOL28528-B 28B+1% 43 120 87 500 200

HOL28D5 +5B+1% 10 100 82 500 (Mo kaxa0My Karany) 120

HOL28D12 +12B+1% 458 110 87 500 (Mo kaxa0My Karany) 120
HOL28D15-B +15B+1% 4 120 87 500 (Mo kaxa0My KaHany) 150
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Puc. 17. PasHo06pa3me KOHCTPYKTVBHBIX MCMOSHEHWI MOpyneit puabTpaLnm

JIeJIbHO BKJIIOYEHHBIMHU IIPe0bpa3oBaTesiMu,
BXOJZIOM ISl IOJK/IIOYEHNs] CUTHAJIA YIIpaBie-
HUS BKIIOUeHHeM/BBIKIIOUEeHUEM CO CTOPOHBI
BTOPUYHOM IeNIU; KPOMe TOTO, MOLYJIH TeHe-
PHPYIOT CUTHAJIBI 11 CAHXPOHH3AIIUH IPYTUX
peobpasoBaTeseil HAPsUKEHUSL.

Monym nutaraus cepu MOR28 BbInoTHEHDBI
Ha 6a3e OMHOTAKTHOTO MPSIMOXOIOBOTO Mpeos-
pasoBaressi: IpeoOpasoBaHme OCYIIECTBISETCS
opuuM cunoBbiM MOSFET, u ransBanmdeckas
PpasBsi3ka B KOHType 0OpaTHOI CBSI3H II0 HAIpsi-
JKEHHIO OCYIIIECTBIIAETCS Yepe3 TpaHchopMarop.
B mopynsax cepun HOL28 ucronb3ayioTcs geTbipe
MOSFET, 4t0 MOKeT ObITh OrPaHMIHBAIOIIIM
(bakTOpOM 117151 HEKOTOPBIX IIPHMEHEHHIA.

Y1066l 06€CIeIUTh JOIOIHUTEIBHOE OCIa-
6J1eHre TOMEeX Ha BXOJHBIX IIPOBOIHUKAX, Pe-
KOMEH/IYeTCsl MOKII0YaTh MOIYIb GUuiIbTpa
HFE28-461-420A ¢ koaddunmentom ocnabie-
Hust omex 40 1b Ha gacrore 500 kI (nudde-
PEHIMATIbHBIIA PEXUM).

Tabnuua 7. OcHOBHble TexHUYeCKMe NapameTpbl GrnbTpos SMM

[inanazon o Koappuument ConpotuBnenue EmKocTb mexpay
Mopenb BXOAHOTO Hp:::n:om ocnabnenna nomex | no NOCTOAHHOMY | Kax/biM BbIBOAOM r::n:zu:m;
Hanpaxenus, B ’ Ha vacrore 5 MI, b ToKy, Om u kopnycom, n® pasmepbl,

HFSA-461 16-40 08 45 12 45000 25,2x20,7X7,5

HFH-461 16-40 15 50 035 24000 51%28,9x8,5
HFC-461 16-40 38 60 02 48000 73,91%x28,39x10,16
HFD28-461F 16-40 7 45 0,12 45000 69,2x34,68x13,4

HFE28-461-420A 15-50 15 50 0,07 40000 76,7x38,6x11

Mopaynu (I)Illanpa uyun COOTBeTCTBUE 6OJIee CTPOTUM TPeOOBAHUAM

SNIEKTPOMAarHMTHbIX nomex

Jl1s momaBeHUs 31eKTPOMAarHUTHBIX 110~
MeX, KOTOpble TeHepUPYIOTCS UMITYJIbCHBIM
HUCTOYHUKOM NHUTaHUs, Ha BXOJe ¥ BBIXO/le
YCTAHaBIUBAIOTCS (DUIBTPBI, YMEHBIIAI0-
e NOMEXH 10 YPOBHEN MOMYyCTHUMBIX JIJIs
MHOTHUX npuMeHeHHi. YT065I 06ecmednTs

CTAHJAPTOB 10 TOMEeXaM, OCYIIIeCTBIIIETCS 0C-
nabieHne IOMeX JONOJTHUTENbHBIMU (DUIIb-
tpamu. CaMoCTOsITeIbHAsI pa3paboTKa U U3-
rotoByieHne GpuabTpa HOTpedyeT MHOTO Bpe-
MEeHHU ¥ 3aTpar. st perieHust 310 MpobieMbl
komnanus ECRIM paspaborana u npous-
BOJUT MOAYIH (PYIBTPALUU TSI IAPOKOTO
IMaIa30Ha HAIPSDKEHUI U BXOJOB, KOTOpHIE

Tabnuua 8. OcHoBHble TexHUUYeCKIe NapameTpbl Mogynel GpuabTpos IMI, ycToiumBbIX K BO3AENCTBIIO MMMYNbCHBIX HAaNpAXeHUI ¢ amninnTyfoi 80 B anntenbHoCTbiO 1¢

[luanasoH BxopHoro o Koo puument ocnabnenns ConpotuBnenme EMKoCTb MexAy Kax/bim labapuTHble
Mogent Hanpsenus, B MpoxopHoit Tok, A nomex Ha yacrore 500 ki, Ab | no nocroAHHoMy Toky, MOM | BbIBOJIOM U KOpnycom, HO pasmepbl, MM Macca,r
HSFSA28-461 15-50 08 40 280 30 25,14%20,64x7 12
HSFA28-461 15-50 1 40 200 2 24,64x20,16x7 16
HSFH28-461 15-50 2 55 250 30 36,83x28,44x8,28 9
516€3 dratuies,
HSF(28-461F 15-50 4 150 50 73,41%28,19x10,19 55  KpETEXHbIMA DraHLaM
HSFD28-461F 15-50 7 120 55 68,59%34,21x10,24 55
HSFH-0328F 15-50 3 55 200 24 50,65%x28,44x8,28 9
g | 516e3 ¢naHies,
HSFC-0528 15-50 5 55 125 128 73,41%28,19x10,19 5. KpETEXHbIMH DRaHLMA
HSFD-0828F 15-50 8 50 100 70 69,09x34,71x10,94
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COOTBETCTBYIOT Tpe6OBaHI/IHM BOCHHBIX CTAH-
AapTOB K YPOBHIO KOHIYKTHUBHBIX ITIOMEX
Ha IOABOASIIUX IPOBOMIaX B COOTBETCTBUU
¢ TpeboBanusmu craugapra GJB151B-2013
(cormacuo crangapry MIL-STD-461), Tect
CE102, u mo BOCIpUUMYHUBOCTU K HaBeJIeH-
HBIM ITIOMEXaM.

Monynu GUABTpaIUN YCTONIUBBI K BO3LEH-
CTBHIO MEXAaHHNYECCKUX U KINMATUYECCKUX (baK‘
TOPOB, pETTaMEHTUPOBAHHBIX Tpe60BaHI/I5{MI/I
HallMOHAJIbHOTO cTaHzmapra GJB2438A-2002
General Specification for Hybrid Integrated
Circuits, KOTOPBIIT COOTBETCTBYET aMEPUKAHCKO-
My cragnapty MIL-PRF-38534.

QunbTPH NpegHa3HAYEHBI A5 PabOTHI
B l1a-IIa30He TeMIepaTrypsl —55...125 °C; nua-
Ma30H TeMIepaTypsl XpaHeHus: —65...150 °C.
MOI[YJII/I BBIIOJIHEHBI 110 TOJICTOIIEHOYHOU
rUOPUTHON TEXHOIOTHH, BBIITYCKAIOTCS C IO-
PU3OHTAIBHBIM PACIIOJIOKEHUEM BBIBOJOB I
065EeMHOTO MOHTAXa U C BEPTUKATIBHBIM Pac-
IIOJIOKEHHEM BBIBOJOB [IJIsI MOHTA)Ka Ha I1€49aT-
HYIO IJIATY ¢ MOHTXKHbIMH duiaHiamu u 6e3
MOHTaKHBIX (bnaHueB. Buemrnuit sup MopyJen
CbI/IJ'[prOB B Pa3HbBIX UCIOJHEHUAX ITOKAa3aH
Ha puc. 17.

Bbimryckaiotest puibTpbI 471 paboTH B iUaria-
30He HanpspkeHust 16-40 B (tabi. 7) u 15-50 B.
OHH yCTOIYMBBI K BBIOPOCaM HAIIPSDKEHHS C aM-
wintynoit 80 B u niutenpHOCTEIO 1 ¢ (Tab. 8).
[Tpu Ber60ope GUIABTPA M KOHKPETHOTO
IIpUMEHEHUA CIIENYET YIUTbIBATh HOMUHAJIb-
HOe pabodee HANpsDKeHUE U TOK PUIBTPa,

3JIEKTPOHHbIE KOMIMOHEHTBbI Ne 2 ‘2023

obecrnedrBaoNUne 3a[aHHYI0 MOIIHOCTb.
Y4UTBIBAIOTCS TAKXKe BHOCUMBIE PIIBTPOM
LOTepH, KOTOPble MOXKHO OIeHHUTH 10 3aaH-
HBIM COIIPOTHUBJIEHUIO IO IIOCTOSHHOMY TOKY
U MaKCHMaJIbHOMY HafeHUIO HANIPSDKEHUS.
Kpome TOro, IpHHIMAIOTCS BO BHUMAHIUE pe-
KOMEH/AIINK TPOU3BOLUTEIIS 10 IIPUMEHEHUIO
¢unbTpOB.

DiIeKTpUUeCcKUe MapaMeTpbl, MaccorabapuT-
Hble XapaKTePUCTUKH, PACIIONOKEHIE BEIBOJOB
4 uxX QyHKIMOHAIbHOE HagHaYeHHe (GUILTPOB
HIEHTHIHBI MOLY/IIM (UIbTPALUY U3BECTHBIX
amepuKaHckux kommanuit VPT u Interpoint.

BbiBoapbl

Ipencrasnenubie DC/DC-npeobpasoBarenu
u Mozynu uabrparuu OMIT coOTBETCTBYIOT
JKECTKUM TPeOOBAHMSIM BOEHHBIX CTAHIAPTOB
K BO3JICUICTBHUIO MEXaHUYECKUX U KJIUMaTHYe-
ckux (aKTOPOB, OCHANIEHbI HEOOXOXUMBIM
IUIE MHOTHX IIPUMEeHEHUI QyHKIIMOHATIOM.
DirekTpruecKre TapaMeTpsl, MacCOrabapuTHbIe
XapaKTePUCTUKH, PACTIONOKeHNe BEIBOIOB U Ya-
€10 MX (PYHKIHMOHATbHOE Ha3HAYEeHUEe UIeHTHY-
HBI U3JIe/INSM U3BECTHBIX AMEPUKAHCKUX KOM-
IIaHUH, TPOAYKITUS KOTOPBIX ITUPOKO IPUMEHS-
JIach B almapaType CreluaabHOTO Ha3HAYeHNs,
BBIITYy CKAEMOM POCCUICKUMM NPENIIPUATUIMMU.
3aMeHa U3/eI1il aMepUKaHCKOTO ITPOU3BOAICTBA
npoayknueit komnanuu ECRIM B ceputinon
aImaparype MO3BOJIUT COKPATUTh (PUHAHCOBBIE
U BpeMeHHBIE 3aTPaThlL.
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