112 6N10KM NUTaHHUSA

Manowymsauwue
oTeyeCTBeHHble UMMYJIbCHbIE
AC /DC-UCTOYHUKH NUTAHHUA
C LWWMPOKUM fHanasoHOM
BXO4HOMO Hanpsi>XeHWs

C pa3BuTHEM COBpPEMEHHbIX TEXHONOrMH Ha pbiHKe NosiBNsAeTcs Bce 6bonblue
MCTOUYHWKOB 3N1E€KTPONUTaHUA 06lero HasHaueHus. Begywme muposblie npo-
M3BOAUTENU leMOHCTPUPYIOT B CBOMX UCTOUHMKAX NUTaHUA Bbicokui KIMA,
HU3KHWW YPOBEHb PaMONOMEX, a TaKXKe LWUMPOKUIW AUaNa3oH BXOAHbIX Hanps-
>KeHuH. B HacTosAwee BpeMa HaWTH GIOAXKETHbIH HCTOUHUK MUTAHUA C XOPO-
IWIMMK XapaKTepPUCTUKAMHU He cocTaBnsieT 6onbworo Tpyaa. Ho BBuay nocnep-
HUX MUPOBbIX COObITUI KPYr NOMCKOB OTEYECTBEHHOro pa3paboTunKka pesko
Cy’>KaeTcsl, Koraa NPUXOAMUTCSA BbINOJIHATb YC/IOBUS UMNOPTO3aMelleHUs. B atok
cTaTbe paccMaTpUBalOTCA NPo6aeMbl, C KOTOPbIMU CTA/IKUBAIOTCA NOTpebute-
nu coepemeHHbix AC /DC-npeobpasoBatenei Hanpsi>keHUs, U NpeanaraloTcs

Omutpuit MUTNOBCKUIA
Pycnan TA®APOB
Koncrantun CTEMHEB

info@kwsystems.ru

a3paboTYUKU COBPEeMEHHOII panguo-
9JIEKTPOHHOM ammapatypsl (PDA)
o611ero Ha3HaYeHHUs IIUPOKO MC-
IIONB3YIOT UMITYJIbCHbIE UCTOYHUKH ITUTA-
uust. CerofHs pacnpocTpaHeHbl GI0KeTHbIE
AC/DC-npeobpasoBarenu HaIrpsuKeHMs, KOTO-

Tabnuua 1. Kpatkue xapaktepucTuku
UCTOYHWKOB nuTaHus cepun KAH

H:tmeunsauue M 5 R, Ta6apwbl,
e Br HanpseHue, B MM
KAH25 25 5,9,12,15,24,27,48 | 78x51x28
KAH50 50 5,9,12,15,24,27,48 | 99x97x36
KAH150 150 5,9,12,15,24,27,48 | 159x97x38
KAH300 300 5,9,12,15,24,27,48 | 199x105x41
KAH600 600 12,15,24,27,48 218x105x41
KAH1000 1000 12, 15,24, 27,48 295x127x41

peweHus ot komnaHun 000 «KB Cuctembi».

pble IIPU HEBBICOKOH CTOMMOCTH JIeMOHCTPU-
PYIOT clIefyIoliie TapaMeTphl: TUIIOBOE 3Haue-
nue KIIJI >83%, Hu3kuit ypoBeHb paIuoNoOMeX,
IIUPOKUN AUANa30H BXOAHBIX HaIPsKeHUH,
pabounil IMaa3oH TeMIIEPAaTyp OKPYIKa0-
el cpennl —25...+70 °C. Onupasce Ha 10-
TPeGHOCTU COBPEMEHHOTO PBIHKA, KOMIIAHHS
000 «KB Cucremsl» paspaboTraia aHaIOTHI-
Hble IOMYJISIPHBIM IPeo6pasoBaTesiM 3apy-
OeKHBIX IIPOU3BOMUTE/ICH UCTOTHUKY UTAHUS
cepun KAH, kpaTkue XapakTepuCTHKU KOTOPBIX
[puBesieHbI B Tabuue 1.

ITo cpaBHEHHUIO C MOMYISPHBIMU 3apyOeK-
HBIMU aHAJIOTaMH IIPUMEHEHUE OTe4eCTBEHHBIX
ucroyHukoB nutanus cepun KAH maer motpe-
GUTEITIO PSIL IOTIOTHUTENbHBIX TPEUMYIIIECTB.

Hcnonb3oBaHue yHUKAJIbHBIX CXeMOTEX~
HUYECKHUX PelleHU I03BOJIUI0 KOMIIAHUU
000 «KB Cucrempl» CHU3UTh PacceuBaeMyIo
MOIITHOCTh Ha KOMIIOHEHTaX UCTOYHUKOB -
tanus Ha 10-12%, uro moswicusio KIT]I ce-
puu KAH 6onee uem Ha 2% 110 CpaBHEHUIO
¢ KI1/l ananoros u3BecTHBIX IPOU3BOLUTENICH.
Ha puc. 1 npencrasiens! rpaduKku 3aBUCHMO-
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Puc. 1. M'pacpuk 3asrucumoct KM KAH50-05 0T BbIXOAHOH MOLLHOCTH NPK Pa3aiMuHbIX BXOAHBIX HAMPSHKEHWSAX
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| I — 3apy6exHbiii aHanor
B — victounwk nuTanms cepun KAH (OO0 «KB Cuctembi»)
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BxogHoe nepemeHHoe HanpsixeHve, B

Puc. 2. [pachnki 3aBUCMMOCTH MaKCMMa/IbHOW MOLLHOCTH HCTOYHWKA MHTaHMs

cepum KAH 1 3apybexxHoro aHanora ot TeMneparypbl OKpy>KatoLei cpefpl
(MHbOpMaLs ANs NOCTPOEHNS rPadUKOB B3ATa M3 TEXHUYECKOM AOKYMEHTALUH,
60nee noapobHble CBeAEHHs pa3MeLLeHbl Ha OthHLMabHbIX CaiiTax NPOU3BOAUTENEH)

cru KITJI KAH50-05 oT BBIXOZHO MOIIHOCTY IIPU Pa3IMIHBIX BXOIHBIX
HaIIPpSDKEHUAX.

Iossrmenue a¢dekTHBHOCTH UCTOIHNUKOB nuTanuyst cepun KAH Tax-
ke 00y CIIOBIIEHO PAOOTOM CHIIOBBIX QJIEMEHTOB B PEKUMe HelIPEPHIBHO-
T0 TOKa. DTO IIpenoCTaBIsAET BOSMOXHOCTD YMEHBIIUTD UMITYJIbCHbIE
TOKHU, KOTOPbIE€ ITPUBOIAT K HATrpEBY CUJIOBBIX KJII0uen n BBINIPSAMUTE-
neit. CHIDKeHMe HarpeBa CUJIOBBIX 3JIEMEHTOB ITO3BOJIMJIO UCTOYHUKAM
nuranus cepun KAH paboraTs Ha MONHYIO MOIIHOCT 6€3 aKTHBHOTO
OXJTKIEeHUsSI IIpH 60JIee BHICOKOU TeMIIepaType B CPABHEHUH C AHAJIOTAMU
3apyOeKHBIX IPOU3BOIUTENEN (pHC. 2).

HpI/I CpaBHEHUU I‘pa(:bI/IKOB BUTHO, 9TO UCTOYHUKU ITUTAHUA CEPUN
KAH MOKHO HCIOJIB30BATh HA MOJHYIO MOIIHOCTH 6€3 aKTHBHOTO OX-
JIKIEHUS O TeMIIepaTypbl OKpysKatolel cpenpl +60 °C — ato Ha 10 °C
BBILIIE, YeM Y 3aPYOEIKHbBIX aHAJIOTOB.

He crenyer ocraBisarh 6e3 BHEMaHUS IPOOIeMBI, BOSHUKAIOLIIE IIPU
UCIIOJIb30BAHUY UCTOYHUKOB IMUTAHUA IIPU OTPULATEIbHBIX TEMIIEPATY -
pax okpyskaroiueit cpeapl. Paspaboranku coBpeMeHHOI PDA KoMMepye-
CKOr'o Ha3HA4Y€HUS 9aCTO IIPUMEHAIOT 6IOJ1>KCTHI)Ie HUCTOYHHUKU ITUTAHNA,
croco6uble HPYHKIHOHUPOBATH B TEMIIEPATYPHOM IUAIA30HE OKPyKa-
tomett cpenel —25...+70 °C. IIpeanonosxum, Takol UCTOYHUK MUTAHUS
UCIIOJIBb3YeTCs B U3JIEINHU, KOTOPOE IeUCTBYET Ha OTKPBITOH ILIOIIA/IKe
Ha Tepputopuu CpeHel I0I0Ch eBpoIelicKol JacTu Poccun, rie B 3UM-
Hee BpeMsi 4acTO HaOJII0IAI0TCs TeMIeparypbl Hibke —25 °C. A 310 yike
He paboYNil AUAIA30H TeMIIEPATYP IS MHOTUX OIOJKETHBIX UCTOTHI-
KOB ITUTaHMsL. B X0/le KIMMaTHIeCKUX UCIIBITAHII 3apyOeKHOTO aHaIora
(pabounit TemrepaTypHbIil fuamazoH —25...+70 °C) 6bLI0 YCTaHOBIIEHO,
YTO OH HE CHOCO6eH K€ BKIIOYUTHCA IIPU JOITYCTUMOM MUHUMAJIBHOM
BXO/IHOM HAIPsDKEHUN U TIPH TeMIlepaType oKpysKatolei cpennl —25 °C.
[Tonyuaercs, 4TO U3eIHe, B KOTOPOM HUCIIOJIB3YeTCs JAHHBIN UCTOYHUK
MUTaHUS 00IIero Ha3HAYEHsI, B 3MHee BPeMsi TOJIa OKaKeTCsl HepaboTo-
CIIOCOOHBIM TP HelPeBUIEHHO HU3KUX Temiteparypax. M ata mpobiema
TOJIBKO YCYTYOHUTCSE B PerHOHAX € 60JIee CYPOBBIM KIIMATOM.

Wcrounuku nuranus cepuu KAH coxpassior ¢cBoo pa6oTocrnoco6-
HOCTb IIPH TeMIIepaTypax okpy»katomieit cpefpl —40...+70 °C, uTo 1m03BO-
JIIeT HOTpe6I/IT€J'[IO IIPUMEHUTD UX B CBOUX U3JEIIUAX U HE 6eCHOKOI/ITbCH
0 HeTpeBU/IEHHBIX Ileperajiax TemMIepatypsl 3uMol B CpenHeit mojoce
eBporieiickol yactu Poccun.

Eme OJTHA Ba’KHAs XapaKTEPUCTUKA UCTOYHUKOB IIUTAHUA — IHAIIA-
30H BXOJHBIX Hapr{)KeHI/Iﬁ. B YCI0BUAX HeCTa6I/IHbHOI‘O HaIpsAOKEHUA
9JIEKTPOCETH [Is MOAIEPIKAHUS PABOTOCIIOCOOHOCTH 9IEKTPUIECKOTO
060pyI0BaHust TPEOYIOTCS HCTOYHUKH ITUTAHKS C IIMPOKUM IHATIA30HOM
BXOJHBIX HAIIPsDKEHUIA.

Jl1st yno6HOTO cpaBHEHHUsI BO3ZMOXKHOCTEH Ha PUC. 3 IPUBENeHbI Ipa-
(1)1/11(1/1 3aBMCUMOCTH BBIXOJHOM MOIITHOCTH OT BXOJHOTO HAIIPSDKEHUS I
KAHS50-05 1 ero mMIIOPTHOTO aHAJIOTa.

Puc. 3. I'padpuky 3aBMCHMMOCTM MaKCHMabHOM MOLLHOCTH HCTOuHMKa nuTaHKus KAH50-05

11 €ro 3apy6exXHOro aHanora OT BXOAHOTO HaNPSHKEHMs (MHPOPMALMA AN MOCTPOEHHS rpacuKos
B3SITa U3 TEXHUYECKOM JOKyMeHTaLuH, onee NoApobHble CBEAEHNS pa3MeLLeHbl

Ha OhHLIMasIbHbBIX CalUTax NPOM3BOAUTENENH)

U3 puBeneHHOTo rpaduka CieayeT, YT0 UMIOPTHBII aHAJIOT He CII0CO-
6eH obecrednTh MaKCUMAIBHYIO MOIIHOCTD [IPH HATIPSDKEHHUHU 3JIEKTPO-
cetu HIKe ~115 B. D10 03HauaeT, 4TO UCIOIB30BAHKE PACCMATPUBAEMOTO
UCTOYHUKA IIUTAHUS BO3MOKHO TOJIBKO 11pu 80% BBIXOJHON MOLIHOCTU
IPU BXOJHOM HaIpsbkKeHHH MeHee ~115 B. OnTtuMu3aanus cxeMOTeXHUKH
[03BOJIsIeT UCTOYHUKAM nutanus cepun KAH coxpanuts cBoto pabo-
TOCIIOCOOHOCTD IIPH MAKCUMAaNIbHOI Harpyske (100%-Ho BEIXOLHOIM
MOIIHOCTH) ¥ HAIPSDKEHUH 3JIEKTPOCeTH B mpenenax ~80...~264 B.
Taxske pacmMpeHHbIN JUaNa30H BXOAHOro HanpsukeHus cepun KAH
03BOJISIET MTOTPEOUTENIO IKCILIYaTHPOBATh CBOU U3MENIUS BO BCEX CTpa-
Hax MUpa, HE3aBUCUMO OT TOTO, Ifie IPUMeHsIeTcsl 060pyLoBaHue, —
B EBpore, Asuu, Amepuke, Adpuxe Lin ABCTpaIuu.

Henb3st ocTaBuTh 6€3 BHUMAaHUS U JJIEKTPOMArHUTHYIO COBMECTH-
MOCTb UCTOUHHMKOB NUTaHU. BbICOKMIT ypOBEHb PAIIOIIOMEX YXY/IIIIaeT
JyBCTBUTEIBHOCTD IIPHEMOTIEPEAIONINX YCTPOUCTB PaIOCBA3H, TI03TO~
My IIOTPeOUTEIIO IPUXOAUTCS TIIATEIbHO 9KPAHUPOBATD Y3/IbI IUTAHUS
IIpUEeMHUKA WIN NIepefiaTIrKa, 4TO B CBOIO 0Uepe/ib 3HAUUTEIHLHO YCII0K-
HSET TEXHOJOTMYHOCTh KOHEYHOTO YCTPOUCTBA U YXY/IIIaeT ero Macco-
rabapuTHBIE XaPAKTEPUCTUKML.

Komnanus OO0 «KB Cucrembl» IpuMeHsieT OpUTHHAIbHBIE CXEMO-
TeXHUYECKHE PellleHNs, KOTOpbIe TT03BOJISAIOT UCTOUHUKAM TTUTAHUS ce-
pun KAH ynosieTBopsTs HOpMaM HaNpsKeHUs PaHoOIIOMeX, COOTBET-
crBytomum kpusoit 1 mo FTOCT 30429-96 u TOCT B 25803. Tunossie
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Puc. 4. Tunosasi cnekTporpamma KOHAYKTUBHbIX MOMeX UCTOuHKKa nuTaHus KAH50-05
B avanasoxe yactor 1—30 MIy
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Center: 15 MHz Stop: 30 MHz

VBW: 300 KHz Span: 30 MHz

Start: 0 KHz
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Puc. 5. Tunosas cnekTporpamma KOHAYKTUBHBIX NOMEX 3apybexHoro aHanora
B Avanasoxe yactotr 1—30 MIy

CIIEKTPOrpaMMbl KOHAYKTUBHEIX moMex KAH50-05 u ero 3apy6esxHoro
aHaJIora IPUBEJEHbI Ha pUC. 4 1 5.

V3 npuBeeHHBIX BbIllle IPaUKOB CIELYeT, YTO yPOBEHb KOHIYKTUB-
HBIX TIOMeX UCTOYHUKOB nuTanus cepun KAH npumepno na 10 n1b-MxB
HIDKe, IeM Y 3apyOe)XHOTO aHaIoTra. biaromapst 3ToMy [IpenMyIecTBY
ucrouHuky nutanus cepuu KAH HaxonsaT mmpokoe pacpocTpaHeHne
B anmapartype, 9yBCTBUTEIBHON K 2JIEKTPOMAarHUTHBIM TIOMeXaM.

Emte OXHEM aKTyaJbHBIM BOIIPOCOM OTEIECTBEHHBIX Pa3pabOTINKOB
ABJISIETCSl UMIIOpTO3aMellieHue. [Ipyu oTkase OT MMIIOPTHBIX JJIEKTPOH-
HBIX KOMITOHEHTOB 3a4acTyI0 MPUXOJUTCS UCKATh aHAJIOTHYHYIO 3aMeHY
OTeYeCTBEHHOTO IIPOU3BOLCTBA. Bosee TOro, HEO6XONUMO BHOCUTD H3-
MEHEHUsI B KOHCTPYKIUH U3IEIHsI, 9TO MOYKET IIOBJIeb 32 COOOH yXyLie-
HI€ ero XapaKTepHUCTHK.

Tabnuua 2. CpasHenve xapaktepuctk KAH50-05 (000 «KB Cucrembi»)
1 ero 3apybexxHoro aHanora

3apy6exHbin

aHanor (RS-50-5) KAH50-05

HaumeHoBaHHe UCTOYHWKOB NUTAHUs

BbixogHoe Hanpskerme, B 5
[lnanasoH TOKOB Harpy3ku, A 0-10
BbixoaHas MowHocTb, BT 50
Tynbcalyy BbIXOAHOrO HaNPAXeHKUs OT N Ka A0 N1ka, MB 80
Jlnana3oH perynMpoBKi BbIXOAHOTO HanpsxeHs, B 4,75-5,5
HecrabunbHocTb BbIX0AHOrO HanpsxeHs, % +2
JnanasoH HanpsixxeHusi BXoAHOM ceti, B ~88...~264 ~80...~264
KoadhcpuupenT nonestoro aeictans npu U, = ~220 B, % 83 >85

4,5-5,5

MwkoBbIi TOK noTpebenst npu xonoatom crapre (U, = ~230 B), A 33 30
[uanason pabounx Temnepartyp, °C =25...+70 —40...+70
99x97x36

abapuTHble pasmepb! ([xLLUxB), Mm

Mpumeuanne. UHdopmauns pns coctasnequs Tabauubl B3sta
13 TEXHUYECKOM [OKYMeHTaLmH, Bonee noppobHbie CBEAEHNS pa3MeLyeHbl
Ha Op1LHaNbHbIX CalTax NPOM3BOAUTENEH.

Kommnarus OO0 «KB Cucrembl» TOTOBa IPeAI0KUATh BAPUAHTHI UC-
TOYHHKOB [IUTAHUS, IOJTHOCTHIO Pa3pabOTaHHbIe Ha OTEIECTBEHHDIX KOM-
HOHEHTAX C COOMIOIeHNeM TeX JKe TabapUTHBIX Pa3MePOB U TEXHIIECKHUX
XapaKTepUCTHK. Takum 00pa3oM, MOTpeOHUTeIb CMOYKET BOCIIONb30BATCS
OTeUeCTBEHHBIMI UCTOYHUKAMY [IUTAHUS (HALIPUMeD, B allllapaType CIe-
[MATbHOTO Ha3HAUEHNU), He U3MEHssI KOHCTPYKTUB U XapaKTePUCTUKY
KOHEYHOTO U3/ U He OeCIIOKOsICh O BO3MOMKHBIX IIPOGIEMAX C IIOCTaB-
KaMHI IMIIOPTHOY KOMIUIEKTAIIIN.

B Tabnuie 2 IpUBORUTCS CPaBHEHNE XaPAKTEPUCTHUK IBYX UCTOYHUKOB
[UTaHUS.

Hcnonb3oBanne ncrounukos nuranus cepun KAH mossosnser mo-
TPeOGUTEIIIO MOBBICUTD YHEPreTUIEeCKYI0 9 (DEeKTUBHOCTL CBOUX U3Je-
Juii ¥ CHUSUTH YPOBEHb KOHAYKTUBHBIX ITOMeX. bosee TOro, KoMIaHus
00O «KB Cucrembl» IPeNOCTaBIISIeT HOTPEOUTEIIO (B 3aBUCUMOCTH OT 06-
JIACTH IIPUMEHEHHs) BO3MOJKHOCTD BBIOOPA HCTOUHUKOB [TUTAHUSL, H3T0O-
TOBJIEHHBIX Ha OTEYeCTBEHHON WM Ha UMIIOPTHOM 3JIeMEHTHOI 6ase.
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