Hosbie ¢pepputoBbie MaTEPHAJIBI,
paspaborannblie komnanueii EPCOS,
ONTUMHM3MPOBAHBI /Il CHJIOBBIX Tpe-
oOpa3oBareJieil, padoTalIIUX HA Yac-
TOTaX BILIOTH 10 1MI'l mpu Temme-
parype oxoJio 100°C.

Marepuanst N97, N92 u N49 xapakre-
pu3yroTCs 00Jiee BHICOKOH YAeTbHOM
MOIIHOCTBI0, 00JIee HU3KOM paccenBae-
MOM MOIIIHOCTBIO U PACUIMPEHHBIM JIHa-
[Ia30HOM TeMIIepaTyp, 4TO HEOOXOAUMO
JUIs1 pabOTHI B YCTPOMCTBAX CBS3U U TIE-
penauu NaHHBIX.

PA3PABOTKU JIJIS1 CUJIOBBIX [TIPUMEHEHNH

B pesynbraTe Bc€ Oosblel HHTETpalluy JJOTHYECKUX JIEMEHTOB B MOHOJIUTHYIO CTPYKTYPY
CTaHJIAPTHOE S5-BOJIBTOBOE MUTAHUE JIJISl JOTUUECKUX cXeM 3aMeHsieTcsa Ha 3.3,2.5, 1.8 u 1.5 B, ak
2006 roay mpOrHO3UPYETCs UCTIONb30BaHue HanpspkeHus muTanus 1 B. [logqoOHas TeHAGHINS K CHU-
JKEHHIO HANPSKEHU MUTAHUS U TTOBBIIIEHUIO TOKOB MPUBOJUT K U3MEHEHUIO KOHCTPYKIIMA UCTOYHH-
KOB ITUTaHUs. boJiee BRICOKHE TOKH CIIOKHEE paCIPeIeNsITh 10 cXeMe 0e3 3HAUUTEIbHBIX NaJCHUN
HanpsHKEHUW U TMHAMUAYECKUX B3aUMOJICUCTBUNA C MOHTaXHOM T1aTOM. JlaHHBIE TOMEXHU BBI3bIBAIOT-
Csl PHEPTUe, HaKarUIMBAEMOM Mapa3uTHBIMU UHAYKTUBHOCTSIMHU, KOTOPasi BO3pacTaeT MpOMOPILIHO-
HaJBHO KBaJlpaTy ToKa. J[aske HeOobIIMe 3HAaUCHHSI TApa3UTHBIX WHIYKTUBHOCTEH MOTYT IIPUBECTH K
BO3HUKHOBEHHIO JOCTATOYHO BHICOKUX YPOBHEN HEXENATEeNIbHBIX YHEPreTUUECKUX BO3/ICHCTBHIA.
Kpowme Toro, n3-3a napasuTHOro OMHYECKOTO COIIPOTUBIICHUSI BO3PACTAET MaJICHUE HANIPSIKEHUS U

MPOUCXOIUT JOMOTHUTEIBHOE BbIJIEIIE-

HHE TeIuIa.
ﬂ FAEHCHMOCTE PACCEHEAEMOHE MOIHOCTH OT T EMIEDAT VI

[TockonbKy Bce Harpy3KkH, Kak

700 [PABHJIO, HE MOTYT OBITH PACIIONOKEHBI
850 E—— OJIM3KO K MCTOYHHKY TIUTAHUSI, PACIIPO-
o CTpaHEHHE MOJTYYHIIa APXUTEKTYpa C

g x SO pacripernienieHieM MUTaHus (Distributed

3 NS Power Architecture — DPA). DPA

= o0 ~ - e TPEJICTABIISET COOOM pasMEIlCHIE CH-
%0 \\_ﬁ"""'_"'"f JIOBOTO MpeoOpa3oBaTes OIMKE K Ha-
00 e~ 2 rpyske. M301upoBaHHas IIMHA THTa-
250 HUS, [T0JTy4aeMoro Ju0o oT 6arapeu,

20 40 1] a0 100 120

00 ot BxomHoro AC/DC-

npeoOpaszoBaresi, TOCTABISET €To
n Paccensaeman mowmoeTs mpw 100°C cyluecTEe HO ke LT DC/DC-npeo6pasoBaresisim, pacroio-
mareprana MO7. Homeperna mposemeser ma cepreuemes B34 .
e 100 #7°n 1 marsoersod semmysam 200 T KCHHBIM HETIOCPEICTBEHHO HAa CXEMHOMN

mare. COOTBETCTBYIOMIMI MOTYIbHBIN

WJTU BBITIOJIHEHHBIN HA JUCKPETHBIX
anemenTax DC/DC —mpeobpa3oBaTenb HaIPsHDKSHUS pa3MeniacTcsl Ha TUIaTe PsIoM C SJIEKTPOHHOM
cxemoii. OO6a pemeHus (MOyIbHOE U JUCKPETHOE) TPEOYIOT OT pa3pabOTYNKOB MUHUMH3UPOBATh
rabapuTHbIE pa3Mephl MpeoOpa3oBaTeseil U pacceuBaeMyr0 MU MOITHOCTb.

Trol



Hcnonp30Banue IaHapHON TEXHOJIOTHH PU U3TOTOBJICHUN HHIYKTHBHBIX KOMIOHEHTOB MO-
KeT CoCOOCTBOBATh YMEHBIICHUIO BBICOTHI IpeoOpaszoBaTeneil. [IpouszBoautenu GpeppuToB yxe
HpeAIaraioT s 9THX [eled IUPOKUNA CIIEKTP HU3KONPO(QIIBHBIX cepAeYHNKOB. [Ipumenenne Ho-
BBIX ()epPPUTOBBIX MAaTEPUAJIOB NPH pa3pabOTKe CHIIOBBIX NpeoOpa3oBarTesel Mo3BosieT 00eCIeUUTh
JIBa BKHBIX ITPEUMYILECTBA: MUHUATIOPU3ALMIO HCTOYHUKOB MMUTAHUS 3a CYET 00JIee BBICOKOH y/eib-
HOW MOITHOCTH U YBEJIIMYEHHE HOMUHAIBHOTO 3HAYEHHUSI IOCTOSIHHOTO TOKA.

YBenuyeHune NpoxXoaHOH yAe1bHOM MOIIHOCTH

Pa3mepbl MArHUTHBIX KOMIIOHEHTOB MOTYT OBITh YMEHBIIICHBI 32 CYET YBEIIMUYCHHUS TNIOTHOCTH
TOKA ¥ MOBBIIIEHNS MAarHUTHON MHAYKIUHU BAcmax. [ITOTHOCTH TOKA OrpaHn4uBaeTcs MoTepsMu B Me-
IT¥, B TO BpeMs KaK MaKCUMaJIbHAsi MAarHUTHAsI MHTKIIUS ONpenesseTcs MoTepsMu B heppurtax mim
HacklmenneM. COBpeMEHHBIE CXEMBI IpeoOpa3oBaTeieil paboTaroT 0OBIYHO Ha YacToTax cBbimre 100
k[ '11 ¥ TPy YCIOBUSAX OTPAaHUYEHUS TIOTEPh. DTO MPUBOIUT K HEOOXOAMMOCTH pa3pabOTKH MaTepHa-
JIOB C HU3KUMHU MOTEPSIMU NPU BBICOKUX YPOBHAX HaMarHUYHBaHUSI.

Ha pucynke ﬂ MpUBEJIEH IpadUK pacceMBaeMON MOIIHOCTH ISl HOBOTO ONTUMHU3UPOBAHHOTO
1o notepssM Matepuaia N97 B 3aBUCUMOCTH OT TEMIEPATyphl U B CPABHEHUHU CO CTaHAAPTHBIM MaTe-
puanom N87 nist CHIIOBBIX IPUMEHEHUN. MUHMMAIIbHOE pacCEesIHUE MOIIHOCTH MPOUCXOANUT IIPU TH-
MMOBOM 3HaueHUHU paboueit Temmneparypsl, coctaBistoniemM okoyio 100°C. B atoii paboueit Touke pac-
cenBaeMasi MOILIIHOCTh JJIS BICOKOKauecTBeHHOro Matepuana N97 na 20% Huke, 4eM COOTBETCT-
ByIolIiee 3HaueHue 11t Marepuana N87. Takum o6pa3om, TpanchopmMaTopbl MOTYT pa3padaThIBaThCs
c OoJiee BBHICOKOH yIeNbHOM MOIIHOCTBIO; MOYKHO OOOWTUCH 0€3 TeTII0O0TBOJOB U BEHTUIISITOPOB.

E Paccexsaeman MOLIHAOCTE LA JEATHYHED. MATEHAIOE B Ta6HI/IHe E HpI/IBe,I[eHBI
HOMHUHAJIbHBIC 3HAYCHUS TIOTEPh
Py [kWim®] at 100 °C MOIIIHOCTH Ha Pa3IUYHBIX YaCTOTaxX MPHU
25kHz  100kHz 300kHz 500 kHz 1MHz 100°C. bonee npuMEHUMOE Ha NIPAKTUKE
200mT  200mT 100mT 50mT  50mT OIMCAHUE MTOBEIEHUS MATEPHAJIOB
N g2 70 410 410 230 orpeaensercs KodPHUIuEeHTOM
N97 45 300 340 205 MPOU3BOAUTENHHOCTH (E), COOT-
N 49 330 80 475 BETCTBYIOIIUM MaKCHMaTbHOM

MOIIIHOCTH, KOTOPasi MOKET OBITH
N 3
nepenana GeppuToM MpH MOCTOSIHHOM YpOBHE paccenBaeMoit MomHocty 300 kB1/m”.

ﬂ K03 HIBHEHT TP 03B T EMEHOCTH npE 100°C I[Ipy 0mHOHANPABJIEHHOM HaMar-
HUYMBAHWUH, IPUMEHIEMOM B TIPSIMOXO/I0-

ﬁx_ — war [T] BBIX HJIM OOPAaTHOXOJIOBBIX MpeoOpa3oBa-

= sl — M2 ' TEJSIX, 0COOCHHO KPUTHYHOM SIBJISIETCS

£ o MaKCUMaJIbHasi MarHUTHasI HHIyKIs. B

£ 2000 — — ATOM CJIydae CepJIeUHUK OyIeT HAChI-

n§ 20000 " :,r’f’f"# IaThCSl TP UHTEHCUBHOCTH MOTOKa AB,

~ 1000 = —=Sx KOTOpasi MEHbIIIE TUKOBOI'0 3HAYECHHUS
L = MarHUTHOM MHIYKIMYU HachllleHus Bg Ha
’ ncu; BEJIMYUHY OCTaTOYHOU MHIAYKLIHH B;.

10 T[:ﬂ]'!l 1000 B TaGmune E MIPUBEICHBI 3HAYE-
Husg AB, OCHOBaHHbBIE HA UBMEPEHUSIX B

Dpaders noKAsEEAIOT, U0 MaTepHan MO mmeeT mymme
El xapexmepromna: wem NO2. Marepman M49 mreet MEHEE KOJIbIIEBOM cepaeuHuke. AB Bo3pacraer ¢
TPeHM YIIECTEA Ha YACTOTAX cBEmIe 250 kT yBEJIMUEHHEM BO3YIIHOTO 3a30pa cep-

JIEYHHKA.



ﬂ IVIar MHMTHAA HHTYEIHA

M  Bg[mT] B, [mT] AB = Bg-B, [mT]
25°C100°C 25°C 100°C 25°C 100°C
N92 1500 500 440 35 100 185 340
Na87 2300 510 410 250 90 20 320
N49 1300 490 400 160 125 330 275

DIaTHoeTEA T HETYEIET HAacEOUersd Bs 1 Bs-Br 5 5aBHCHMOCTH OT
ﬂ OCTATOYHOH MArHETHOH sepryears Br. Hemeperm moosens e
oA cepmeuriea 54

E ZApAKT EPMCTHIH HACKITEHIEA 71 PasiIrHED: MAT S HATOE
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[T EEHEARHE TIOCTOAHEEM TOEDM,
FMomepe o mpoEeme R ATLT CopmeTEIEDE ¢ 3azopom ETD3R:
n=100, =108, B=025 mTi, T=100°C

ﬂ CICHOBHEIS XaparT EPHCTHEH QEppHT 0BLED MAT EPHANOE

B Bg [mT] pla-m) TePC]  CcobermmocTH
25°C 100°C
NSZ 1500 500 440 B >2B)  DEICCERE YDOEHE
IO ANATHEME{E AT
N a7 2300 510 410 ] »230  Hecewe TmoTRpE
N 49 1500 490 40D 17 »240) PafOTaEA EEICOEDE
HArTOTe

Martepunan N49 1J1s1 BBICOKHX 4aCTOT

OnHuM U3 croco00B MPeOTBpa-
HICHUS YPE3MEPHOTO YBEIMUEHUS Mar-
HUTHOM MHIYKIUHU, KPOME MEePexoa K
0oJiee KPYITHOMY CEpJICUHHKY, SBISETCS
noBbIIIeHHE paboueii yacToTel. Jliist dep-
PHUTOBBIX MaT€pPHAJIOB XapaKTEPHO, UYTO
MarHUTHAs WHIYKIHS UMEeT OoJbIlee
BJIMSTHUE HA MTOTEpH, YeM vacToTa. B omn-
TUMHU3UPOBAHHOM JIJIs1 KXKJI0TO MaTepua-
Jla 9aCTOTHOM JHana3zoHe KodduimeHt
MIPOU3BOJUTEIHHOCTH YBEITUUUBACTCS
BMECTE C pOCcTOM 4acToThl. [Ipu mocTo-
SIHHOM paccenBacMOM MOLIHOCTH pa3mep
TpaHcpopmaTopa HalpsIMyIO CBA3aH C
4acToToi nepexintoyeHus. Takum oOpa-
30M, JIJIs 3aJJaHHON PacCenBaEMON MOIII-
HOCTH YBEJTMYEHUE YACTOTHI PUBOJIUT K
YMEHBIIEHUIO Pa3MEePOB MarHUTHBIX
KOMIIOHEHTOB. BbIX0IHBIE Ipoccenn
JOJIKHBI OT(PUIBTPOBATH HEXKENATEeNIbHbIE
UMIYJIbCHBIC CUTHAJIBI TP MUHUMAJTh-
HOM 3HaUY€HUU UHAYKTUBHOCTH, IIPOITyC-
Kasi B TO )K€ BpeMs IIOCTOSIHHBIN TOK. B
00paTHOXOJOBBIX M aHAJOTUYHBIX UM TH-
nax npeoOpaszoBateneil TpeOyroTcst mar-
HUTHbIE KOMIIOHEHTHI, HAKaIJIMBAIOIIHE
sHepruto. J{ns obenx kareropuit He0OXo-
UMbl KOMITIOHEHTHI, UMEIOIIIHE 10CTa-
TOYHYIO UHJIYKTUBHOCTb, ITO3BOJISIONIYIO
paboTtath npu OOJIBIIUX MOCTOSTHHBIX TO-
KaX U HAJIUYUH EPEMEHHOU COCTaBJISIO-
mei. [1ocTossHHBIN TOK, TPOTEKAKOLINNA
yepe3 00MOTKY, TOJJMarHu4nuBaeT cep-
JEYHUK U YMEHBIIAET €r0 MarHUTHYIO
IIPOHULIAEMOCTD ey

ITo Mepe yBenmyeHUsI TOCTOSTHHOM
COCTAaBJISIFOLIEH MAarHUTHOTO TOJISI UHIYK-

TUBHOCTbH IIOCTENIEHHO YMEHbILIAETCS U CEPJICUHUK MpUOIMKaeTcs K Hachlenuo. ['paduku pesynb-
TaTOB U3MEPEHUN, IPUBEICHHBIE HA PUCYHKE E, MOKA3bIBAIOT U3MEHEHUE HACHIIICHUS B 3aBUCHUMO-
CTH OT HaNpsHKEHHOCTH MAarHUTHOTO TOJIS, ONpeesieMOi TOCTOSSHHBIM TOKOM yepe3 0OMoTKy. Or-
TUMU3HPOBAHHBIN IS TOJIMAarHUYUBAHUS IOCTOSTHHBIM TOKOM MaTepuan N92 MoxkeT paboTarh mpu
MOCTOSIHHOM TOKE, 3HaUeHHE KOTOpOoro Ha 25% Ooblie, yeM y cTangapTHOro marepuana N87, npu
3TOM MHAYKTUBHOCTH YMeHbIIaeTcs Ha 20%. [pyrumu cioBamu, IpU OJHUX U TEX K€ pa3Mepax cep-
JICYHUKA 110 OOMOTKE MOXKET IPOTEeKaTh OOIBIINI MOCTOSHHBIN TOK. B Tabnue @ NPUBEJICHBI OCHOB-
HBIC XapaKTEPUCTHKH HOBBIX MATEPUAIIOB JJIsi CHIIOBBIX TPUMEHEHUN. DTH MaTepuaibl IpeIHa3Hade-
Hel 17151 AC/DC- u DC/DC-nipeoOpa3oBateneii, paboTarmmX B TEIEKOMMYHHUKAIIMOHHBIX CUCTEMaX U

CUCTCMaAX MepCaaun JaHHBIX.



3AKJIFOYEHUE

bnaronapst HoBeIM GeppuToBbIM MaTepuanaMm kommanuu EPCOS moryt paspabaTeiBaThest Oosiee
KOMITAaKTHBIE CHJIOBBIE TIPE00pa3oBaTely, IpeIHa3HaueHHbIE ISl IPUMEHEHHS B 00J1aCTH TEJICKOM-
MYHUKAIUH U TIepelaui JaHHBIX. DTH QeppUThl XapaKTEePU3YIOTCS:

* IMPOKUM JHMANA30HOM pabOyuX TeMIEpaTyp;

* HU3KUMH MOTEPSIMU;

* OOJIBLIIMM 3ar1acoM MO UHAYKTHUBHOCTH JjayKe IPU TOKaX CO 3HAYUTEIHHOMN MMOCTOSHHON COCTABIISIO-
LIEH;

* KOMITAKTHOM KOHCTPYKIMEH, 00ecreunBaronield BO3MOKHOCTh MUHUATIOPU3ALUU 000PYA0BaHMS,

* BO3MOXKHOCTBIO PabOTHI Ha YacTOTaxX BIUIOTH 10 1 MI .
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