Shoji TSUBOTA
MepeBogp:
Esrenui KAPTALLEB

COOTBETCTBUU C 3TOM TeHJEHIUEN ObICT-

PO PasBUBAIOTCS I MUHHATIOPHbIE, BCTPa-

nBaemble Ha mraty (on board) DC/DC
KOHBepTOpHI. [ToTpebuTen MOTOOHBIX yCT-
POTICTB (HaIpHMep, MUKPOCXEMBbI, YCTaHABIIH-
BaeMble Ha MAaTePUHCKHE IUIAThI) IMEIOT TEeH-
IEHIIMIO K IIOCTOSTHHOMY CHIDKEHUIO HaIlpsDKe-
HHUSI TIUTAHUS U YBETNYEHHIO TOKA TOTPeOIeHNUSL.
DTO NMpUBEJIO K AKTUBHOMY PasBUTHUIO HEM30-
JIMPOBAHHBIX yIbTpaMuHuATIOpHEIX DC/DC
IIpeo0Opa3oBaresieil, HOCTPOCHHbIX Ha OCHOBE TaK
nasbiBaemoii POL (point-of-load) pacripenenen-
HOU TexHOMornu. OHa IIpeflycMaTpuBaeT BO3-
MOYXHOCTb YCTQaHOBKH Ha IUIaTe HECKOJIBKHUX
KOHBEPTOPOB, KOJKJBLIT 13 KOTOPBIX HAXOJUTCS
TpefeabHO GIIM3KO K ITOTPEOHUTENIO, ITO IT03BO-
JISIET PeluTh Mpo6IeMy CHIDKeHUs 9 eKTHB-
HOCTU HU3KOBOJIBTHOTO MCTOYHHKA MUTAHUS,
BBI3BAHHOTO [OTEPSIMH ITPOBOMMOCTH Ha ITOJI-
BOZISIIINX IEIISIX.

Ilst TOoro 9TOOBI CO3aHMe MOLOOHBIX MU-
HUATIOPHBIX IIpeo6pasoBaTesieil CTaio BO3-
MO’KHBIM, O4€Hb Ba)KHBIM SIBJISIETCS CHIDKCHHE
Pa3MepoB U OTHOBPEMEHHOE YBeIUIeHHE HO-
MHHAJIOB CIJI)KUBAIOLINX KOHIEHCATOPOB, HC-
II0JIb3YEeMBIX BO BXOIHBIX U BBIXO[IHBIX IIETISIX.
OIHUM 13 OCHOBHBIX HAIIPABJICHUI JIesITeIb-

KoHpeHcaTtopbl

BbICOKOU eMKOCTU Murata
nenaroT UCTOYHUKKU NMUTAHUSA MEHbLLEe

AneKTpOHHbIE YCTPOWUCTBA CTAHOBATCA BCE MEHbIUE, @ UX (PYHKLUOHAJIbHbIE
BO3MO>KHOCTH NOCTOSIHHO Bo3pacTalot. [laHHas TeHAeHUUs TpebyeT OT UCTOU-
HUKOB NUTaHUs HENPEPLIBHOrO yBeJIMUeHUS IP(HEKTUBHOCTU NPU CHUIKEHUU
ux rabapuros. UHaue 06cTOUT fieN10 € «MHPPACTPYKTYPHBIMU» UCTOUHUKAMHU
NUTaHUS, K KOTOPbIM OTHOCATCS, Hanpumep, 6a3oBble CTaHLUKU MOBUIIbHOM
cBsi3W Unu 6onbre cepeepbl. OHM CTAHOBATCA MEHee LeHTPau30BaHHbIMK
1 npuobperaioT Bce Hosee pacnpegeneHHyIO0 CTPYKTYpY.

HOCTH KoMranun Murata Manufacturing Co.,
Ltd. sBastercs paspaborka ManorabapuTHBIX
KepaMUYeCKUX KOHICHCATOPOB OOJIBINOM eM-
KOCTH, IIpeJJHa3HAY€HHbIX Ul IPUMEHEHU
B MaJ0rabapUTHBIX HCTOYHUKAX MUTAHUS.
JlaHHasA cTaThA MOCBAIEHA ONUCAHUIO 0CO-
6eHHOCTeil HOBBIX TEXHOJIOTHII IIPOU3BOICT-
Ba NOIOGHBIX KOMIIOHEHTOB M UX BO3MOJKHBIM
IepCIeKTUBaM.

MeHbLue u 6onblue

Ha puc. 1 npuBeneH TUINYHBIN IPUMeEp CXe-
MBI IPSIMOX0/I0BOTO n3oiauposarHoro DC/DC
KoHBepTOpa. [71s1 «<MHMPACTPYKTYPHBIX» HCTOY-
HHKOB ITUTAHMUS, IPUMEPbI KOTOPBIX ObLIN IIpU-
BEJICHBI B Ha4aJIe CTaTby, B KadecTBe Cl 0OBIYHO
UCTIONB3YeTCsI KOHAEHCATOP ¢ HOMUHATBHBIM Ha-
npspxenreM 100 B, mockonbKy BXopHOE Hanps-
JKeHHe TaKUX YCTPOHCTB COCTABJISAET, KaK IIPABH-
110, 48 B (36—76 B). Yem 60s1bIIie MOIITHOCTD KOH-
BepTOpa, TeM 6OJIbIIIe TOJDKeH OBITh HOMUHAI
C1. CrpeMsich yIOBIETBOPUTD ITH TpeGOBAHMS,
Murata pa6oTaeT Haji yBeJIM4eHHEM HOMUHAJIOB
U cCHIKeHneM pa3MepoB 100-BOJIBTOBBIX eMKO-
CTeH: CerOIHS KOMIAHNUS IPeNTaraeT eMKOCTh
Tunopasmepa 3216 HomuHaioM 2,2 MKD.
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Puc. 1. Mpumep anektpuueckoi cxembl uzonupytowero DC/DC koHsepTopa

Puc. 2 nemoHcTpUpyeT pasBUTHE CeMeNCTBA
KoHzieHcaTopoB X7R ¢ pabounm HampsukeHneM
100 B Ha yTH CHMKeHUsI TaGapUTOB U YBEJIN-
YeHUS eMKOCTH, a B TabyuIe 1 MOKa3aH CeKTp
THIIOPa3MepOB KOMITIOHEHTOB CeMeHCTBa.

Konnencarop C2 Ha cxeme (puc. 1) sBistercst
CIJIKUBAIOIIVM IS BEIXOTHOTO KacKajia ICTOT~
HHKA, ero pabodee HAIIPsDKEHUE OTIPEJIEIeTCs
XapaKTepUCTUKAMU COOTBETCTBYIOIIEH HAaTPy3-
K. B mocieniHme ropl, B CBA3U CO CHIKEHUEM
HATIPsDKEHUS [INTAHKS OCHOBHBIX TTOTpeOuTeeit
10 3,3 B u HuKe, Jale Bcero CTajiu pUMeHITh-
s KepaMHIecKre KOHIEHCAaTOPbI, HOPMUPOBAH-
Hble Ha 6,3 B 1 MeHee. [Ipotiecc coBepIieHCTBO-
BAHUSI IIOTOOHBIX KOMIOHEHTOB C HOMUHAJIOM
100 MK® 1 TeMITepaTyPHON XapaKTepUCTUKOMN
B/X5R, mokazaHHSbIi1 Ha puc. 3, ceayer 00Imum
TEeH/ICHIIMSM YBeJINIeHNs] HOMIHAIA U CHIDKe-
HUS pa3MepoB. Psj TuopasamepoB KOHAEHCATO-
POB JTAaHHOTO THIIA [IOKa3aH B TabJmIe 2.

ITo Takomy mOKa3aTeso, KaK y/ieIbHast eMKOCTh
(emKocTb Ha enuHUIY 06beMa, MKD/MM’), Kepa-
MHYeCKHe KOHZIeHCAaTOpbl Murata ¢ pabodnm Ha-
npspkeHueM 100 B 3a mocnennue 3 ropa nocTuriamn
ILITH-, IIECTHKPATHOTO yBeandeHus. Takum 06-
Pa3oM, MOYKHO CKa3aTh, YTO yMEHbIIIECHUE rabapu-
TOB U YBeJIIIeHIe eMKOCTH 3THX 9JIeMEHTOB IIPO-
HCXOJIUT CO CKOPOCTHIO, COTIOCTABUMOI C 3aKOHOM
Mypa 1715 HOTyTIpOBOIHUKOBO MHLYCTPUTL.

Ta6nuua 1. Cnektp KoHAEHCATOPOB C pabounm
Hanpsixxernem 100 B 1 TemneparypHoit xapakTepucTHkon

Tunopasmep 1608 2012 3216 3225

MakcumanbHas eMKOCTb
KoHpeHcaropa (M®P) 0.1 0,47 1.0 22

Ta6nuua 2. CnekTp KOHAEHCATOPOB C pabounm
HanpskeHueM 6,3 B 1 TemMnepatypHoit xapakTepuCTUKOH

Tunopasmep 2012 3216 3225

MakcumanbHas eMKoCTb
KoHpeHcaTopa (Mk®D) 2 4 100
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Puc. 2. TeHaeHUMs CHUXKEHUS ra6apMToa W yBENIMYEHUS EMKOCTH

100-B0/IbTOBbIX KEPAMUUYECKHUX KOHAEHCATOPOB

Texuonoruu, HeOGXOAMMbIe
ANA YMeHbLUeHUA ra6apu1’os
U yBe/IMH€EHUA HOMUHaNOoB

Texnonozust ymonueHust OUdeKmpuKa

JIJ1st yBedeHust HOMUHAIa eMKOCTH 6e3 yBe-
JIAYeHHs rabapUTOB KOH/IEHCATOPOB IIPHMEHSIOT-
s THHOBAIIHOHHBIE TEXHOJIOT UM, KOTOPbIE, PeK-
Tie BCETO, TIO3BOJISIOT YMEHBIIIUTD TONIIINHY CITOS
nuasektprka. B 2003 rony Murata panbIie Bcex
CBOUX KOHKYPEHTOB BBIITyCTIJIA HA PHIHOK Kepa-
MUYECKUE KOHJICHCATOPBI OOJIBIIION eMKOCTH C TOJI-
IIIIHOH AUAIeKTpHKa 1,0 MKM. DTO CTaI0 BO3MOK-
HbIM 671aroapsi pa3padoTKe CICYIOIIHX YeThIpeX
CBSI3aHHBIX ITPOU3BOZICTBEHHBIX TIPOIECCOB:

1. Texnomnorus pa3menbyeHust MaTepuana (Ke-
PaMUKH) 10 COCTOSIHHS IIOPOIIIKA, HCIIOIb30~
BaHME KOTOPOTO M03BOJIsAET (POPMUPOBATH
CBEPXTOHKUM CIIOW JUDJIEKTPUKA.

2. BeicokopucriepcOHHas TEXHOIOTHsT POPMO-
BAHUS OTHOPOMTHBIX IUTEKTPUIECKIX IIEHOK.

3. TexHOMOT S, MO3BOJISIOIIAS CHU3UTD TOJIIIN-
HY BHYTPEHHUX 3JIEKTPOJIOB.

4. TexHOJOTHS MONYIeHHS IPEITU3NOHHBIX CJI0-
UCTBIX (JIAMUHUPOBAHHBIX) CTPYKTYP.

Bce mporeccel, He0OXOMMBIe 1151 OpraHU3a-
I[MM IPOU3BOJICTBA, OBUIN pean30BaHbI HHKe-
HepHBIMU TIOfIpasfieleHIsAMY KoMITaHnu Murata,
HaYuHAsI ¢ 00PaOOTKHU CHIPDS U 3aKAHIUBASI Pa3-
PabOTKOI TEXHOJIOTUYECKHUX ITPOLECCOB U IPO-
M3BOJICTBOM CIIEI[HAIBHOTO 000PYIOBAHHUS.

Puc. 3. TenaeHuUns CHKeHWUS rabapHTOB W YBENMUEHHS YAeNbHON eMKOCTH
6,3-B0/IbTOBbIX KEPAMUYECKUX KOHAEHCATOPOB HOMUHabHOH emMKocTbio 100 MKD

Ha puc. 4 nokasaHo, Kak I11eJ1 IpoIiecc u3me-
HEHH TOJITUHBI TU3TeKTPUIECKOTO CIIOST ¥ KO-
JIMIeCTBa CI0€B TAMIHUPOBAHHOHN CTPYKTYPHI
KoHJeHcaropa. B Tevenne nocnegnux 10 et Mu-
HUMAJIbHAsI TOJIIINHA CJI0s ObUIA YMEHbIIIeHa Ha
JeTBEePTh, B TO BpeMsI KaK MAaKCHMaIbHOE KOJIH~
4eCTBO CJI0eB OBLIO YBeNIdeHO OoJiee 4eM B 8 pas.

CobepuencmBobanue uzonayuoHHbIX

cBoiicm8 duanexkmpuueckux mamepuanob

PaboThI 1O YJIYYIIEHUIO HU30JISIMOHHBIX
CBOMCTB N3JIEKTPUKOB BEJINCh CHEITHAIICTAMI
Murata mapauIesIbHO ¢ pa3pabOTKOI TeXHOJIO-
THi TOHKUX TJIEHOK. Y WHKeHepOB KOMITAaHUN
He OBUIO BO3MOKHOCTH 00€CIIeYUTD JOCTATOY-
HYIO HafIeKHOCTDb U30JIAIIOHHOTO CJIOS IPH
IPOCTOM (POPMOBAHUH IIICHOK U3 TUJICKTPHU-
JeCKMX MaTepuaoB. [I1 perreHnst JaHHOI PO~
61eMbI 6A30BBII TUITEKTPUIECKUIT MaTePUAIT
BaTiO; pasmenpuacs 10 COCTOSHUS TTOPOIIIKA,
YTO TTI03BOJIMJIO IIPH HaJIbHeiIeM (popMOBaHUI
TIOJTYYUTD BBICOKOBOJIBTHBII IUAJIEKTPUK, 00ec-
TIeIMBAIOIITHI OYeHb BHICOKOE KaueCTBO N30T~
I[N IayKe TIPH YMEHBIIIeHUH TOJIIIAHBI €r0 CIIOST.

[Ipu cpaBHeHNN KadecTBa N30JIAIMOHHBIX Ma-
TepHaoB PN ONMHAKOBOH HAIPSKEHHOCTH
9JIeKTPUIECKOTO IOJISI HOBBIE TTOPOIIKOBEIE
TITIEHKH TTOKa3ajIH CyIIeCTBeHHOe yIydIeHue
xapaktepuctuk. Ha puc. 5 mpefcraBieHsI pe-
3yJIBTAThI YCKOPEHHBIX BHICOKOTEMITEPATyPHBIX
VICITBITAHUH U30IAIMOHHBIX CBOVICTB TPAUIIN-
OHHBIX U HOBBIX MAaTe€PHUAJIOB.

JIJ1s1 BXO/THBIX ¥ BBIXOJIHBIX CIJIa’KMBAIOIINX
KOHJICHCATOPOB OY€Hb BaYKHBIM ITAPAMETPOM SIB-
JisgeTcsa CTabMIbHOCTD TEeNCTBYIOIIEN eMKOCTH
IIPY TOCTOSIHHOM ITPHJIO’KEHHOM HAIPSDKCHUH.
IToCKOJIBKY BBICOKAsS JUAJIEKTPHIECKAs TOCTO-
SIHHAS SIBJISICTCS CBOIICTBOM KePAMUYECKHUX KOH-
I€HCAaTOPOB, UCIOJIB3YIOIINX B KauyecTBe 6a30-
Boro Marepuana BaTiO;, cuikenne adpdextus-
HOU eMKOCTH IIPHU IIPUIOKEHUN HAIIPSDKEHUS
Hen30eKHO JUIs JAaHHOTO TUIA JUAJIEKTPHKA.
OnHako pa3paboTINKaM YAAIOCH CBECTH 3¢h-
(bexT merpamary eMKOCTH K MUHIMYMY 3a C4eT
YMEHBIIIEHNs pa3Mepa 3epHa HCXOITHOTO IOPOIII-
ka BaTiO;, cHIKast TakUM 006pasoM OTHOCHTENb-
HYIO IU3JIEKTPHYECKYIO IPOHUI[AEMOCTh HOBO-
rO MaTepuaja 0 MUHUMAJIbHON BeIMYMHBI.

Ha puc. 6 naercst cpaBHeHHe OTHOCUTEIBHO
TemrepaTypsl 85 °C XapaKTepuCTHK N3MEeHEeHNS
€MKOCTH B 3aBUCHMOCTH OT HAIIPSDKEHHOCTH T10~
JIs1 JUIsL CTAHIAPTHOTO U HOBOTO JIUAJIEKTPIIECKO-
ro MaTepuasa. HoBble HOPOIIIKOBBIE IUICHKHU AMe-
10T OYEeBUIHBIE TIPEUMYII[ECTBA, BHIPasKEHHbIE
B 6osbiieM 3HadeHUH 9 PEKTUBHOM eMKOCTH
IIPH IIPHJIOKEHUH OCTOSTHHOTO HAIIPSDKEHMUSL

I'IepcneKTu Bbl U TEHAEGHLUHUH

[TpousBoHUTENISAM IIMPOKOTO Psiia H30IAPO-
BaHHBIX cTaHAAPTHBIX DC/DC KOHBEPTOPOB 11 He-
M30JINPOBAaHHBIX peoOpasoBaTeIeil pacpere-
serHoit POL TexHoOrMK TpebyIoTCs Mastorada-
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Puc. 4. TeHaeHUUs U3MEHEHHS TOMLLMHDI AU3NEKTPUYECKOrOo Cnos

W NOBbILIEHWA KONMYECTBA C/I0EB JTAMUHUPOBAHHbBIX CTPYKTYP
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Puc. 5. Peaynbratbl ycKopeHHbIX BbICOKOTEMMNEPATYPHbIX UCTbITaHWM

nog Harpyskoi (20 B/mkm, 105 °C)




OTHOCHUTE/IbHOE U3MEHEHUE EMKOCTH

~®- CranpapTHbi MaTepuan

—@- Hosbilt MmaTepuan
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Hanps»keHHoctb SMT, kB /MM

Puc. 6. HopmuposarHoe npw 85 °C oTHOCHTE/IbHOE H3MEHEHHE EMKOCTH
NPH YBENMYEHUH HANPSXKEHHOCTHU 3/IEKTPOMArHWTHOrO NoAs (Mo OTHOLEHUIO K 3HaueHKsiM npu 20 °C)

PUTHBIC KepaMUYeCKIe KOHIEHCATOPbL. UT0oOBI
YZIOBJIETBOPHUTH STUM TPeOOBAHUSIM, CIICI[HAIIN-
CTBI KOMITAaHUU Murata IpUKJIafbIBalOT 3HATH-
TeJbHBIE yCHINS, HallpaBIeHHbIe Ha yMeHbIIIe-
HHe rabapUTHBIX Pa3MepOB KePaMIYECKUX KOH-
IEHCaTOPOB CTaHAAPTHOTO psjga pabodux
HaNPsDKeHHI, YBeIMIeHIe NX eMKOCT! ¥ PACIITH-
peHme psiia THIOHOMKHan0B. Ha puc. 7 mpen-
CTaBJIeH IIUPOKUH PsJ| TPOU3BOAUMBIX KOMITa-
HHeil KepaMUYeCKIX KOHIEHCATOPOB € pabodnM
HanpspkenueM ot 100 10 6,3 B, npenHasHauen-
HBIX JI7I TPUMEHeHNs B ICTOYHIKAX MU TaHMHS.

TexHHuueckue Tpe6OBaHHﬂ

B mociieiHme rofibl COXpaHsAeTCst TeHeHIIUS
K CHIDKEHHIO Ta6apUTOB 3JIEKTPOHHON TEXHUKI
1 TIOBBIIIEHNUIO ee (QYHKI[MOHATLHOI HACHIIIIeH-
HocTH. [Ipr 9TOM HeIpephIBHO BO3PACTAIOT Tpe-
6OBaHII 10 HAJIOKHOCTU PabOTHI HCTOYHIKOB
[IUTAHMS 9IeKTPOHHOI AIIapaTypPHI B YCJIOBU-
X BO3TEMCTBUS TSDKEJIBIX HHIYCTPUATBHBIX
cpeni. CoOTBETCTBYIOLIE TPEOOBAHMUS [IPEIBSIB-
JUIIOTCS M K KOH/IEHCATOPAM, HCIIOIB3yeMBIM
B MCTOYHMKAX ITUTAHUS.

Pa6ouas memnepamypa

CranpapTHas pabodast TeMIIepaTypa BBIITyC-
KaeMBIX B HACTOsIIee BpeMs MajorabapUTHBIX
HUCTOYHUKOB IUTaHUA coctaBisieT 85 °C. OnHa-
KO B HEKOTOPBIX TOUKAX TAKHX YCTPOVCTB TeM-
TepaTypa MoxkeT ImpeBbrmath 105 °C n3-3a pac-
CeSTHUSI MOLITHOCTH HeKOTOPBIMYI KOMIIOHEHTA-
mu. [lJ1s Haie>)KHOM pabOThI KOHIEHCATOPOB,
Pa3MeIeHHbIX B TAKUX 00JIaCcTsIX, ux pabodast
TeMIepaTypa JoJUKHa ObITh He MeHee 125 °C.
Kpome T0ro, B 3aBUCHMOCTH OT THIIA JJICKTPOH-
HOTO YCTPOJCTBA, JJISI KOTOPOTO IIpeIHa3HauYeH
UCTOYHUK MUTAHUS, CPOK €rO CITYKObI IOJDKEH
cocTaBisATh oT 3 10 10 steT. COOTBETCTBEHHO,
AHAJOTMYHBIC TPeOOBAHUS HPENbSBISLIOTCS
U K IPUMEHSIEMBIM B HUX KOHJIECHCATOPAM.

Honycmumwtii mox nynvcayuii
HenpepriBHad TeHIEeHINA K TOHMKEHUIO
pabodero HaMpsUKEHNSA HaTPy30K HCTOYHUKOB

HHUTAHUS U YBEJIMICHHIO BBIXOJJHBIX TOKOB IIPU-
BOJIUT K TOMY, YTO TOKOBBIE HArPY3KHU Ha CIJIa-
JKUBAIOIIIFE KOHIEHCATOPBI BHIXOJHBIX KaCKAIOB
DC/DC xoHBEpTOPOB CyIIeCTBEHHO BO3POCIH.
ITo cpaBHEHUIO C TAHTAJIOBBIMY TN aTIOMUHNI-
€BBIMH JJIEKTPOJIUTHIECKUMU KOH/ICHCATOPAMK
KepaMI4YeCKre KOH/ICHCATOPBI XapaKTepPU3YIOT-
cst 60JIBIIINM 3HAYEHUEM JIOTYCTUMOTO TOKa
HyJIbcanuit. DT0 06BACHIETCS CYIECTBEHHO
MEHBIIIMM 3HaYeHHEeM 9KBUBAJICHTHOTO I10CIIe-
nosatenbHoOro conporusierus ESR (equivalent
series resistance) B pafii04aCTOTHOM IHAMa30He
U, COOTBETCTBEHHO, MEHBIIIIM TEIUIOBBI/ICJICHEM
KOMIIOHEHTOB JJAHHOTO THIa. OIHAKO CHIDKe-

He TabapUTOB IPUBOUT K POCTY yAETBHOTO
TeIUIOBBI/ICJICHHST, YTO IPHBOAUT K He0OX0aM-
MOCTH HOPMHPOBAHUsI IOITYCTAMOTO TOKA ITyJIb-
canuii B OyayImem.

AC xapaxkmepucmuxu

CHIDKeHIe HAIIPSDKEHUS TUTaHUSI HHTETPaJTh-
HBIX CXEM Y)KeCTOYaeT TPeOOBAHUS K YPOBHIO
IYJIbCAIIMIT BBIXOZHOTO HAIIPSDKEHHUSI NCTOYHU -
Ka MMUTAHUS: UX aMIUTUTY/Ia He IOJDKHA IPEBBI-
1rats 100 MB. [Toatomy mipu paspaboTke HOBBIX
KepPaMIYeCKUX KOH/ICHCATOPOB OOJIBINION eMKO-
CTH He0OXOIMMO BHIOMPATh MaTepPUa IUIJICK-
TPHKa, 00eCIIeYUBAIOIINIT He TOIBKO XOPOIIIHe
DC XapaKTepUCTUKY, HO ¥ YIOBJIETBOPUTEIb-
HBIC [IapaMeTpHI 110 IePEMEHHOMY HaIlpsDKe-
HHIO. Ba)KHBIM ITOKas3aTesIeM SIBJISETCSI, HAllpu-
Mep, HU3Kasi 3aBUCUMOCTb €MKOCTH OT IIPUJIO-
JKEHHOTO CUTHAJIA IePEMEHHOTO TOKA.

3aknoueHue

HoBble kepamudeckue KOH/ICHCATOPDI, IIPef-
JlaraeMble KoMIanueit Murata, cmoco6CcTByIoT
CYIL[ECTBEHHOMY CHIDKEHHUIO rabapuTOB U I10-
BBIIICHUIO HA/Ie)KHOCTH MCTOYHUKOB ITUTAHUS
U IPYTOrO 3JEKTPOHHOTO 060PYNOBaHHS. DTO
CTaJI0 BO3MOKHBIM OJ1arofiapsi MHOTOYHCIICH -
HBIM TEXHOJIOTMIECKMM HHHOBAIIMSM, HAIIPaB-
JICHHBIM Ha CHIDKEHHUE TOJIIMHBI H30JIUPYIO-
IIIHX CJIOEB, IIPH OIHOBPEMEHHOM ITOBBIIIICHUT
JIEKTPHIECKOI IIPOYHOCTH TUIEKTPHKA,  TaK-
JKe CHIDKEHUIO Ta0apuTOB KOH/ICHCATOPOB MU
YBEJIMYEHUH UX eMKOCTH. |
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- Including products measuring
1mm max. in thickness

Puc. 7. CnekTp KepaMHUyecKMX KOHEHCATOPOB, KNacCH(ULIMPOBAHHbIX MO pa3Mepam,
HOMMHA/IbHOMY HaNPSXKEHHIO W TeMnepaTypHbIM xapakTepucTukam (B/X5R /X7R)
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