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BBELEHHWE

Tloxcrpoeunsie TOPEI, COCTaB, y
4acTh KOHJICHCATOPOB MeEPeMEHHOH eMKOCTH, NPOJOJIKAIH B
1976—1979 rr. HHTEHCHBHO Pa3BHBATLCA: YBEJHYHBAJCH 0GBeM
BBIMYCKa, POCJO KOJMHueCTBO NyG/HKaUHil, HOBHIX Pa3paGOTOK,
TIaTeHTOB.

Io nauueiM paGotsl [1], AMHAMMKA BHIIyCKa NeEpPEMEHHEIX
xonpencatopos B CIUIA, crpanax 3anaauoi Esponu u B SInonnn
TipeACTaB/eHa CJAeAyIOWHMH UHGPaMH (MJIH. TOML):

1977 1978 1979
(apornos)
. ClwA 16 16,5 17
3anagman Espona 55,9 584 595
Stronns 596 604 603
Beero: 1315 1353 1368

Ecan npuusiTh CpeNHIO0 LeHy KOHAeHcaTOpa paBHok 0,3 goa.,
TO AHHAMHKA BBINYCKa B MJIH. IIT. COCTABJISieT:

1977 1978 1979
(npornos)
ClA 533 55 56,6
3anagunas Espona 186,3 1946 198
Snoxus 198,6 201,3 201
Bcero: 438,2 450,9 4556

CiieiyeT OTMETHTb, UTO BBINYCK NMEpEMEHHBIX KOHIEHCAaTOPOB
BO MHOTOM CBfi3aH C KOHBIOHKTYDO# GLITOBOH Paf{HO3/eKTPOHHKH.
Tak, aisi Sinonny [2] XapakTepHbl ABa NMHKA B BhIYCKe NepeMeH-
HbIX KOHAeHcaTopoBs: 1972—1973 rr. u 1976—1978 rr., npuuem
NOCJIeIHHil CBA3AH C Pe3KHM POCTOM NPOH3BOACTBA 3MEKTPOHHBIX
HapyuHBIX YacoB.

BeaymuMu cTpaHaMu 10 NPOM3BOACTBY MEPEMEHHBLIX KOHJIEH-
caTopoB sBasiOTCs SImonust (200 muw. wr. B rox), CIHA u
OPT [3] (mo 50—70 man. wr.), Anrins u ®panuus (mo 25 MJH.
WT. B roa).
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HauGoapluee uncio nyGianKamiii 0o NOACTPOCUIHIM KOHIEH-
caTopaM NPHXOAHTCSA 1A JOJI0 aMepHKaHCKHX ¢upM (B 1976—
1977 rr. 150 us oGutero uncyia 200 nySankauuii), TpHYeM Ha J0J1I0
(upmbt Johanson (CLUA) mpuxomurcst 97 nyGankauuii 3a yKa-
sanHbie roasl. Bosee 20 kpynueix ¢pupm CLIA, fnonun u 3anan-
Hoil EBponsl nponssojsT noxctpocunsle KonAencaTopsl. Begyuee
NoJIOXKeHHe [IpOfo/KaeT coxpausith ¢upma Johanson (CIIA),
JICBH3 KOTOPOH: «DJIEKTPOHHAS TOUHOCTb 4YEpe3 MeXaHHUECKYIO
1IPELHZHORHOCTDY.

Hapsiny ¢ TpaiHIHONHBIMH NOACTPOCUHBIMI KOHAEHCATOPAMH,
HMelomuMI rabapHTLl cBLille 7 MM, BCe BO3pacTaer o6heM MH-
HHATIOPHBIX, K&K [PaBHJIO, KepPaMHYCCKHX JHCKOBLIX KOHJEHCA-
TOPOB AMAMETPOM 5 MM H Meliee. TeMI «OMOJaXHBaHHSI> TPO-
JYKUHI BO3PACTAET, H CPEAHMI CPOK MKH3HM» H3JEJHsI COCTaB-
Jasier ceiiyac 5 Jer,

Hanbosee pasuBatommuMucs 061acTAMH NPHMEHEHHS TOA-
CTPOEUHLIX KOHJEHCATOPOB SABJAIOTCA aNNapaTypa Ha HHTerpasb-
HbIX cxemax (BK/ioyas CBU-Ananason), KeapleBbie renepaTopl,
B TOM UHCIC— /ISl SA€KTPOHHBIX HAPYUHBIX 4ACOB, MEPEKII0ua-
TCI TCACBHNONNLIX Kalla0B, MINHATIOPHLIC PaAHONPHEMHHKH
W npodeccHonaJbHas anmapaTtypa Ha NEdaTHHX cXeMax.

MOACTPOEYHBIE KOHAEHCATOPBI
AJi MHTETPAJIbHBIX CXEM CBY-IHMAMA30HA

Huanason CBY B paHOSJIEKTPOHNKE OCBAHBACTCA C KAKABIM
roaoM Bce Gojlee HHT [4]. TTo ¢p HIO C 00beMHBIMH
BOJIHOBOAHBIMIL YCTPOHCTBAMH B HacTosiIee BpeMs Bce GOJblluee
PAasBUTHE TPHOOPETAIOT MHKPOTOJOCKOBLIE yCTpoiicTBa Ha Gase
IHITerpanbupx cxeM. Kak oGbeMHas, Tak H MHKPOMOJMOCKOBas
rexnnka CBY mapaay ¢ akTHBHLIMH AHCKPETHBIMH KOMMOHEIl-
TaMi HCMOJAL3YCT H NACCHBHBIC, B TOM UHC/Ae NOACTPOCUHbIE KOlI-
Aencatopsl.  Kak mpaBmio, a4s 0GBEMHBIX CBY-ycrpoiicts
HCTIONL3YIOT BO3AYIIHEIE KOAKCHAMbHEIE KOLJEHCATOPHI.

TMepexon K MEKPOMOJOCKOBLIM cXeMaM, CBA3HHbI ¢ MOBHI-
Leler paGoueil 4aCcToThl B yMeHblIeHHeM rabapHToB YCTpO#HCTB,
BLI3BAJ N0sABICHHE 60Jee MANMATIOPHEIX TOACTPOCUHHX KOHAEH-
€4TOPOB IULTHIAPHYECKOTO 1l JNCKOBOTO THIOB C TBEPALIM
Ausaexrpukom. Lluaunipuueckue Konzencatops cepun Giga-
Trim w  guckoswie konxencaropsl cepuu Thin-Trim dupmbt
Johanson [5] npexcrasaens na pue. 1, a Ha puc. 2 mokasaHa
_cr_xgma YCTPOHCTBA, HCNOML3YIOIEro Konzencaropnt cepun Giga-

rim.

pnmencrne nogerpoeunsix Kongencaropos B CBY-annapa-
Type BLI3Balo He00XOANMOCTHIO TOUHON HACTPOiiKM HMMIexaHca
B CONIACYIOULINCS APYT € APYIOM SMCKTPHUCCKHX IENSIX, HpHIeM
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¢ NOMONIBIO NepeMeHHOl eMKOCTH 0Ka3a/oCh BO3MOKHBIM pealii-
30BaTh Bce TPeGOBAaHUS K MOACTPOCUHOMY KOMIOHEHTY CXEMBL.
TMoxcTpoednble KOHAEHCATOPBI MO3BOJSIIOT HENPEPBIBHO i C

888

7283 7285 7284 7279

Puc. 1. Llnmuipusieckiic Kok-

Jencatoph cepiii Giga-Trim (a)

W aickostie Thin-Trim (6) dup-
Mbt Johanson

21000/ CTENEHbIO MIABHOCTH Te-
pecrpanBath ummneianc uenu [4,
6, 7). Ilpu 3roM HCKIIOYAIOTCS
HELOCTATK! 1 — aGpasuBHoi
NOATOHKH TCOMETPHUECKHX pas-
MepoB TIOJNIOCOK HA MOMJIONKKE,

o1 8 2 — nopnaitky # OTHANKH ZOMO-
= HHTeJbHLIX TPOBOAHHKOB, 3 —
3 I I 3aMCHLI  KOHAEHCAaTOpOB  MO-
— 5;4‘ CTOSIHHOM EMKOCTH Ha KOHJEH-

. €aTopbl  APYTHX  HOMHHAJIOB.

B nepsom cilyyae Hmeercs onac-
HOCTb HeoGPaTHMOr0 YMEHBLIUCHHS TNOArOHAEMOil EeMKOCTH, BO
BTOPOM — yXYIIIEHHsI HAJeKHOCTH 110CJ1e MHOTOUHCICHHBIX Tlepe-
naek, B TPETbeM — HETOYHOCTb HACTPOIKH H3-3a HHTepBa/a
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Pue. 2. Cxewma moutiioro reseparopa na 3 I'Ti

HOMIHAJbHBIX €MKOCTeif MOCTOSIHHOrO KoHieHcatopa. Bo Bcex
c/iyuasix 3HAUHTCABHO SKOHOMHTCS BPeMsi HACTPOMKH M HOBBI-
UI2eTCs TOYHOCTb, €CJH IIPABHJILHO BHIGPAHBI THI M HOMHHAJ
110ACTPOEUHOrO KOHAeHCaTopa. C NOMOUIBIO MOACTPOCUHBIX KOH-
JICHCATOPOB YaCTOTa MOKET ObITh HACTPOEHA ¢ TOUHOCTBIO % 10,
uTO BNOJIHE A0CTaTouHO aus npaktuku [7]. Kpome Toro, nmes
HOJICTPORUHBII  KOHIEHCATOP B CXEMC, JIErKO KOMICHCHPOBATh
a100ble H3MEHeHHs HMienakca, BO3HHKAIOUIHE B Mpollecce 3IKe-
nayataund.  MHOrja 310 npeMMymiecTBo 3HauHTeJdbHO Gosee
CYLLECTBEHHO, YeM BCC TiepeuHc/eHible Bbille. YA00CTBO Ha-
CTPOHKH BO MHOIOM 3aBHCHT OT NpiMeHseMOil oTBepTkH. YKesa-
TCALHO BLIMOJHSATL €e H3 XOPOUIero. AH3JIEKTPHKA ¢ HeGOMbUIHNM
METaJIYCCKHM HAKOHEYHUKOM HJIH C KEePAMHUYECKHM OKOHYa-
HHEM AJs MHHHMH3aLHH NapasuTHOM eMKocTH. Paspewalomas
CrOCOGHOCTL KOHLEHCATOPOB PE3KO YBOJIHYHBACTCS NIPH Nepexoae
ot '/y man '/>-060poTHEIX K MHOr0OGOPOTHBIM KOHAEHCATOpaM
I B Cllyuae NPHMEHEHHSI OTBCPTOK ¢ pPeAyKIHei.

Tp K noactp. KOH Topam aas CBY

B aanuom pasnene npuseacub o01uHe NOJOKEHHS!, KOHKPeTH-
3HPOBaHHbIE NPH PACCMOTPEHUH OTACALHBIX THNOB KOHAEHCA-
TOPOB.

Cobcteennasn pesoHancras wacrora

ColcTBernasn Pe3OHaHCHAs 4acTOTa KOMAEHCaTopa Ompee-
JIACTCA PACMPEAeNeHHOI HHAYKTHBHOCTHIO BBIBOAOB, 3JEKTPOAOB,
T. €. 3aBHCHT OT ra0apHTOB H KOHCTPYKLUHH KOHZEHCaTOPOB.
Briwe uactorsi coferBeniioro pesonatca Kollencatop obaanaet
HNAYKTHBHBIM CONPOTHBJCHHEM. JLasi TOro utoBbl HCMOAL3OBATH
CMKOCTHble CBOMCTBA KOHAGHCATOPa, HEOOXOAHMO paGoTaTh, He
IPUG/IKAACL K uacToTe cOGCTBCHHOIO pPe3OHAHCa, T. e. HMeTb
9Ty 4ACTOTY OTHOCHTENLHO BBICOKOH.

OGbuio cOGCTBEHHAS PE30OHAHCHAS 4acTOTa 3ajaertcs npi
MaKCHMAJbHOH eMKOCTH (HauXyauni ciyuail), a npH CHHXKEHHH
CMKOCTH CJCAYET OXHAATH CC MOBBICHHSA, €CH BeJHIHHY fo
onpefessith 10 hopmy.e:

1— 1
fo Vic’ (1)
rae C — yCTAlOBICHHAR CMKOCTD; L — WHAYKTHBHOCTL KOHAEH-
catopa.
CYLIECTBYIOT caeayIomHe MO0 HIs:
— UPH ONNO H TOli e KOHGHIYDALHH KOHAEHCATOPOB WH-
AYKTHBHOCTD JIHHEfHO PACTET ¢ YBCJIHUCHHeM TabapHTOB;
= ISt OIHHX M TEX K€ MAKCHMAJbHHIX HOMHHAJIBHBIX EMKO-
CTeil WHHHAPHUECKHE KOHAGHCATOPH UMEIOT B 4—5 pas MeHb-
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u1ylo HHAYKTHBHOCTD, T. €. B 2 pasa GoJee BHICOKYIO Pe3OHAHCHYIO
uacroty;

— IJIs yMCHBIICHHS HHAYKTHBIOCTH PEKOMEHAYIOTCS B3aMeH
KPYIVIBIX TIOCKHE JIEHTOUHBIC BBIBOMLbL.

Haupbicieit AJst MOACTPOCUHBIX KOHACHCATOPOB COGCTBEHHOIT
pesonancHoil uactoToli obsanaor Komxencaroput cepun Giga-
Trim, Tun 7260 (or 6,25 TI'Tu npn makcumaJbioll eMKocTil
1,2 n® no 12,25 I'Tu npu munnMaabuoit emgocets 0,2 nd) [7].
Viamepenus BeJHUIHLI COOCTBEHHON PE3ONAHCHOI 1aCTOTH NpoOH3-
poasit no Baok-cxeme puc. 3. B H3MepHTeabHOM yCTpoiicTBe

Ll

CEHT Hamepumens Akanazamop
eeigpamop naparempa S yened

Wamepumensoe Yempodemss
50 Om

KORKCURTHTS NURUST
8l
Hawpimens o
PHIIETE 1y qpamepucmuveck:
=7 uwnclarc 50 On

Pic. 3. Cxema uavcpemis coGeraeniofi pe-
i uactoTn poB  cepiiti
Giga-Trim
@ — GA0K-cXena; ( — SALKTPHUECKAS CXeMa

HCMO/L3YIOTCS KOMVIAlapHas Nepelalonias Auuus na KoakcHab-
oM Kabese 11 ananusarop neneii pupmsl Hewletl-Packard. Co6-
CTBEHHAs DPe30HAHCHAs YacTOTa COOTBETCTBYET (pa3oBOMY Yy
koa(duinenra orpaxenns, pasromy 180°.

Homunanonas emxocts

Jlasi coriacoBaiiisi WMNENAHCOB THCarepHoBLIX (MIKPOBOJ-
HOBBIX) CXeM, B TOM WIC/Ie TPAH3HCTOPOB STOT0 AHANA30NA, 1ie00-
XOAUMA } JOCTATOUHA MAKCHMAAbHAss EMKOCTL MOpsiiKa 5—
10 nd [4]. i

MHRUMAAbHAS  EMKOCTL  ONPEICsCTCs AHANA30HOM mepe-
CTPOMKH WaCTOTHl It B PAAC Ciyuaes A0JxHa GbiTh Menee 0.5 nd.
C noppiwennem paboucii 4aCTOTHI  3HAYCHHC  MHHIMAJLION
CMKOCTH JIOJIKHO OWTH Bo3MozHO Oosiee nuskud. TIpi stom Ko-
3(pOUIHEHT TepeKpuTHS  (OTHOWIEHHE MaKCHMaJbHOH eMKOCTH
K MIHEMAJIBHOM) MOXKeT GhITh Takke cHuxen ¢ 5—10 g0 2—3.
Vamepeniisi eMKOCTH KOHICHCATOPOB [POM3BOLST, KAK MPaBHIIO,
npu wactore 1 MIu.
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Hob6porrocre
JoGpotHoeTs Q KomzeHcaTopoB onpefeisercs no Gopmyde:

1 1 1
QT e @

1ae Qq— M0GPOTHOCTh KOHACHCATOPA C YUETOM TOTEph TOJBKO
B JIH3NIEKTPHKE;
Qu — 106POTHOCTL KOHAEHCATOPA € YYETOM NMOTEPh TOMAHKO B
TPOBOAHHKAX (MeTaJuie).

PesyabraThl H3Mepenuii NOKa3bIBAIOT, UTO JakKe IS HACAMb-
HBIX JUSMEKTPHKOB (BO3AYX, BaKyyM, candup) B rurarepiesom
AnanasoHe A0GPOTHOCTb KOHAGHCATOPOB CHHXKAETCS HA ABA-TPH
NOpsiAKa H_ONpele/]sieTcs B OCHOBNOM MOTEPSIMH B MeTa/e Mo
dopmyae [7]:

Qs

1
kerE (3)

rae C— emkoctn, n®; f — uacrora, [Tu; k£ — koadpuuuent npo-

MOPUHONAMLIIOCTH. Ec/H H3BECTHA MOGPOTHOCTH TIpH 11EKOTOPOI:

uactote fi, 10 B cooTBeTCTBHH ¢ hopMmy0il (3) R0GpOTHOCTH npu

ApYroi uac;cln-e fx Moxer ObiTh paccunrtana no dopmyie Q.=
»

()

B oGaactu CBY cymiecTBenHbli BKIaji BHOCST NMOTEPH Mo-
BEPXHOCTHOIO CJ10si POBOAHHKOB, KOTOpbie ONpPEAeSIOTCS BEIH-
unnoit Ry=V afu/o, rae f— uactota, p— MarunTHas mpoHHuae-
MOCTb, 6 — IPOBOJAHMOCTb. YUHTHIBAasi 0co00Oe 3HAUEHHE CKHH-
ap¢pexra Ha CBY, HEOGXOAMMO NMOKPLIBATL IIPOBOXHHKH KOHJCH-
CaTopoB cepeGpoM HJH 30J0TOM [4].

Uamepenns no6porHoctn wa uwactorax o 250 MIm npous-
BOAAT Ha Kymerpax ¢upmbl Hewlett-Packard, a mpu Gosee Bbi-
COKHX 4acTOTaX HCINOJb3YIOT KOAKCHA/IbHbiC BOJIHOBOAbI H Pe30-
HAHCHbIE METO/bl, OT/IHYAIOUIHECs CYOBEeKTHBHOCTBIO H Majioil
BOCIIPOU3BOAHMOCTBIO Pe3y/IbTAaTOB.

Jlast onenKkH BHOCHMBIX KOHACHCATOPOM MOTeph MpEAIaraercs
cne}l{_l.«])mnﬁ KO3 dHUHEHT nOTepb Ky, usmepsieMblii B JeunGe-
Jax |7

10 ]og.o%, (4)

rae Py —nagaomas MOWHOCTb B JHHHH, Br; P,— uanyuaemasn
KOH/ICHCATOPOM H TIONIOULaeMas B KOHIEHCATOPE MOIIHOCTD, BT,
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Temneparyproili kKo3hpuyuent emxocTu

TemnepaTyphuit KOSQ@HIHEHT CMKOCTH MOACTPOCUHOIO KOll-
jencatopa B Ciydae NPHMEHEHHS KepaMHUYeCKOro AMSJEKTPHKA

MOKeT ObITh 38JaH € 1[eJbl0 KOMNEeHCAlHH TeMICPATYPHBIX H3Me-

HeHuil HMIeAalca SJeKTPHUECKOH cxembl (AHORA, TPAH3HCTOPA
v T ). JLas ApYriux BHIOB AHIEKTPHKa (BO3AYX, candup, dro-
ponaact) TemuepaTypubiii KoSQQUUHEHT eMKOCTH ONpeaessiercs
HCKJIOUHTEILHO TCMIIEPATYPHOI 3aBHCHMOCTHIO MaTepHaila u ¢
STHM  HEOOXOJMMO CUHTATLCS MOTPCOHTENsiM  KOHACHCATOPOB.

HomuHaavHoe HanpajceHue, TOK U MOWHOCTo

OOLIUNHO B TOMOCKOBLIX JHHHSX HATPSXKEHHe lie NMPeBblaeT
50 B. [lo-pugumomy, 3HauyeHHe HOMHHAJbLHOrO HANpPsXKEeHHs
uMeer cMbic Ha paasouacrorax. C nepexosom na CBY notpe-
OuTeseii MOACTPOCUHBIX KOHJEHCATOPOB HHTEPECYIOT TOKOHeCy-
1ast CnocoGHOCTH M NponycKaemast MOMHOCTh. OANAKO 5TH BesH-
WHHLL TIPOM3BOJMTEASIMH  KOHACHCATOPOB He ONpeAcsioTcs B
CBS3H C OTCYTCTBHEM 00OpYAOBauilst, NPHOOPOB, CTAHAAPTHHIX
OGBLEKTHBIIBIX METOJOB H3MEPCHHS, a TaKKe OCCKOHCUNLIM pas-
1ooGpasuem cxem n yciosuii npumencins [7].

KoHCTpyKuns w napamerpsl
CBY-nojicTpOeUHBIX KOH/IEHCATOPOR

Jlast texnnkn CBU Hawan npHMencitne C/eAyionide BHIBI
KOHJEHCATOPOB:

— IHHJIHHAPHICCKHC  KOHACHCATOPL €  TBCPALIM  JHIJICK-
TPHKOM;

— JUIICKOBBIE KOHACHICATOPLI ¢ TBEPALIM AHIJICKTPHKOM;

— KOHUEHTPHUECKHE BO3AYIIHbIC KOHACHCATOPDI.

Huaundpuneckue KoHIeHCaATOPbL

®upma Johanson (CLUA) wmuorie roipl BBIMYCKAaer MoJb:
sylolmecs: Henamenubiv cnpocom CBY-noxctpoeunvie KoHAeH-
catopul cepun Giga-Trim. Ycnex Komzencatopos 00ycaoBaeH
BLICOKO# HaJ@KHOCTLIO NPH BeCbMa MaJjblX rabapurax, yaosie-
TBOPAIOUIHX CAMbIM BEICOKOUACTOTHBIM anmaparam (/1puaoie-
nue 1). Kowaencatophl BbAEPKHBAIOT XKECTKHE YCIOBHS NafikH,
lle KanpHaHbl B 9KCILIYaTalilH, HMEIOT BEICOKYIO JeKTPHUeCKYIO
NPOUHOCTh M pasHooGpasnuie KoHUIypaini BbIBOLOB [5]. Kou-
AencaTopli yAoBACTBOpsIOT crauaapry MIL-STD-202E, meron
204C — no suGpauuu (15 g, 10—2000 T'n) n merox 213B — 1o
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yaapam (100 g, 6 mc). Koncrpykmns KOH/CHCATOPOB NMPCACTAB-
JICHA Tia PHC. 4, @ XapaKTePHbIC 3aBHCHMOCTH — HA PHC. 5.

3a nocaeuine rOAB Clie HECKOALKO (upM MPHCTYMHIN K
TPOH3BOACTBY KOMACHCATOPOB, anasoruuneix Giga-Trim [8, 9].

Buaod 02547100

,
7261 7071 et
7281 7291
;r B U - -
! Bereoder 0,254x2,36 }‘ £ = i
1" - ?¢ I -
5 i
o ! -3

R £
404 17 a5 e

Turee: 7260 7265

Tunec: 7264 7274 7270 7275
7284 7294 7280 7285
7280 7295

Piic. 4. Koetpyswum xomencaropon cepi Giga-Trim
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a Enkoctn
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7200 [ 03-12 | 546 | 897 203 | 2,36

60 0312 ( 5, 3 03] 236 | 19
20| 0045 T 5,95 | 55
2 42, 546 307 03 | 236 | 279
729 | 08—80 | 1420 | 1032 35 | 6 | bR
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®upma Voltronics (CILUA) [10, 11] BBIMYCKacT campupoBble
WHINIApHYCCKHE KOMIeHCaTOp NOA MapKoii Picotrim ¢ napa-
METpaMU, IpeACTaBICHHEMH B [Ipusoscenuu 1. Bumyckaiores
ABE cepiit: crannapraas (Q>1000 npn 250 MTu) i ¢ noBbiwer-
Hoit goGporiioctiie (Q>3000 npn 250 MTu). Cepun otanuatorest
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‘TeMnepaTypHbiM  Kosbduuuentom. Ilpuseaena 3aBHCHMOCTH
JOGPOTHOCTH OT BEAHYHHBLI YCTAHOBJCHHON emkocTH (puc. 6) [10].
Ilena xoniencatopa 7,45 A0JJ. B €IHHHUHBIX KOJNHYECTBAX H

)
“ a0
&

7780

7260
4 & WAy

B
e
it

& "
729020
o 300 M7
Puc. 5. Tpad ans OpoB.
cepun Giga-Trim
. 4 — peaoHAHCHHE XaPAKTEPUCTIIKI; 6 — HAWEHCIHE (aI0NOTO YTAL WM~
TleAACA OT HACTOTH, HIMEpensioe Ha aalu3atope ueneit dupnmt Hew-
Jett-Packard; & — 3ABUCHMOCTL EMKOCTH OT “HCAa 0GOPOTOR; 7 — 4ACTOT-

s 3abiciIvOCTY A06pOTHOCTH

3,85 104, B napThsx ot 2500 10 4999 wr. B Maabix KosHuecTsax
KOHZEHCATOPB! NMOCTABASIOTC HEeMeANeHRo, s Gojiee KPYMHBIX
t naptuii  CpoK BBITOJNHEHHs 3aKasa
30 aneit.
\ \ ®upma American Technical Cera-
mics (ATC) [12] sbinyckaer mnoi-
cTpoeuHble  IHJHHAPHUECKHE  KOH-
’ nencatopsl cepuit  ATC 180-450 1
ATC 180-500 (cm. [Tpunoscerue 1).
KomaeHcaTopbl ¢ PA3THUHBIM KO-
(BHIHENTOM NEePeKPBITHS (HOMHHAIb-
Hute emkocti or 0,3/0,7 g0 0,8/10 n®)
HMEIOT OAHH M Te Ke rabapHTBl
2 5 4 (pHc. 7), mpuueM BpalllenHe peryJH-
cuwocmo, 19 POBOUHONO BHHTA He MeHseT rabapH-
Puc. 6. 3aicuvocTs 10~ TOB B OCeBOM HanpasJenui. Pekina-
GpoTiocTH OT  BeAHNIib MHpYeTCst  BICOKas —CTAGHALHOCTL
YCTANOBJEINOR  CMKOCTII eMKOCTH B Tipouecce HacTpofiki (aH-
a8 Komgencatopos Pico- HaMHuecKas CTabMJIbHOCTB), B MPO-
trim gupmui Voltronics wecce u nocae suopaunu (0,05 nd
T vhoDNAMEHTON aas ATC 180-500 u 0,02 n® mis
(Tan M); 2 — KonAeHcaTop ATC 180-450). Homunaabnoe 4HCAO
© BuicoKof AofpormocToR 0GOPOTOB NMOCTOSIHHO LISl BCeX THIOB
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u paBHO 9. KoHaeHcaTOpbl BBLIEPKHBAIOT MeXaHHYeCKHe Bo3jefi-
crpust 110 crauaapry MIL-C-14409, npuuem yckopenne npH BH-
Opaiil B ABa pasa BLILIE, UM 110 yKasaHHoMmy cranaapry (20 g).
Konaencatopyl 3amumensl natcutom [13].
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®upma Oxley (Aurans) npuMensier, B OTIHYHE OT ONHCAH-
HLIX  BLIME [0ACTPOCUHLIX KOHACHCATOPOB, B HHAHHAPHYECKHX
CBU-kouaencatopax Aast HacTpOiKH  yALTPAaBLICOKOUACTOTHOI
IIFMHKPOBOJIHDBOﬁ TEXHHKH Toauterpapropstuaen (MTPI) [14,
15]. Tpumencine MTPD B MHOrOOGOPOTHHIX KOHAEHCATOPAX NO-
3BOJISICT NONYUHTb JAHHEAHOCTL HACTPONKH, HU3KHE MOTEPH B WIH-
POKOM JHamnagode uactot, ruiapodoGHocTs. Ilocae BbIEPKKH B
TeucHne 56 CyTOK B YCAOBMSAX NOBbILIEHHO! BJAaXKHOCTH H3MEHC-
HHe eMkoctH He npesbimaer 0,2%. HexocraTkom KonaeHcaTopos
ABJACTCH HU3KAS yAeAbHAst €MKOCTb — KaK CJeACTBHE TOTO, YTO
}'ITCDS HMEeT Majylo AHJMEKTPHYCCKYIO NPOHHIAEMOCTh (MeHee
2,5). Koucrpykimus Kowaencatopos sicka H3 puc. 8.

®upma Huro (Snouns) [4] paspaGorana THIHHAPHYECKI T
NOACTPOC LI KOHACHCATOP MUKPOBOIOBOTO AManasona ¢ TKE
IIZSO Il BEChMa BLICOKHM CONMPOTUB/CHHCM H30JsUHH  (6ojee
10 Om), kak nokasano B [1puroscenun 1. Homunaanhoe yuciao
060poTOB — 6, napasiThas HHAYKTHBHOCTL nopsiaka 0,6 ulw,
UTO B 4 pasa MeHblie, YeM y AHCKOBBIX MHKPOBOJIHOBBIX MOA-
CTPOGUHLIX KOHIEHCATOPOB.
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KoHCTpyKius KOHAGHCATOPOB MpeacTapicha Ha puc. 9. Ha
pHc. |0, @ NoKa3aua 3aBHCHMOCTL CMKOCTH KOHACHCATOPOB or
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Pic. 8. Kouwacieatopu gupyit
Oxley
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uiicaa 0GopoToB poTopa, MMelomas Oodee pealbHLli XapakTep,
leKeaW NpeiCTaB/enHas Ha pHc. 5,8 15 KOHACHCATOPOB THNa

Tlmmapryeckitit
neatop grpuu Hito
(Shounst)

Giga-Trim. ®a3oBwiii yros umneaanca B 3aBHCHMOCTH OT 4a-
CTOTLL peacTasien na puc. 10, 6; npm yrae 180° (cocrosiune pe-
soianca) vactora ads emxocri 4,5 nd umeer suavenne 3 I'Tu,
a mas emxoctit 0,6 n® — Goace 7,5 TTu.
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Puc. 10. 3aiciivoctis eMKoeTil of wieaa ofopoTon potopa (a) # da-
50BOFO yrAa (KosUilitenTa oTpaskCili) 0T YACTOTH (6) AMR KoiLien-
catopa tipuut Hitto

Jluckosote Kepamuueckue KOHOCHCATOPbL

o o6uacTii NPHMCHEHHS MIHHHATIOPHbIC JTHCKOBbIE OACTPOEY-
Hble KOHACHCATOPLI, BbIMyCKAEMBIC Hanbo/ee H3BECTHBIMH 3apy-
OexupiMit Gpupmamn npumepio ¢ 1976 roaa, pasmenensl Ha TpH
rpynnet (em. rpady 12 Ipuaoxenus 2): 1 — CBU-konpencatopsl,
11— 11st 31eKTPOHHBEIX YACOB H PAJHOYACTOTHHIX WHTEIPAJBHBIX
ruGpianbIx MukpoexeM, III— aas nevartHbix cxem. Oco6eno-
crvio IIT rpynnut mo cpasnennio ¢ I n II rpynnamu spasercs
HOBBIICHHAS BJAIOCTORKOCT, HCOGXOAMMAsH NPH SKCMJIyaTalli
B npuGopax, He HMEIOULHX repmeTHuHOro Kopnyca. Kouneuca-
Toper T it II rpynm 3KCMAyaTHPYIOTCS B FePMETHYHBIX ofbemax
M pasaHualTCs AMana3oHoM pabouux uyacToT. IDTO pasiHune
CKa3LIBA€TCs, B OCHOBHOM, HA BeJHUWHAX HOMHHAJbHON eMKOCTH
w uuayktBHocTH. Kak npasmio, adst [ rpynnsl MakcumanbHas
CMKOCTD 1IC TIpeBbilaeT Beanuninl 5—10 nd npu BechMa HH3KOf
MHHHMAaJXbHOI eMKocTH. PaceMoTpum Konpencatophl 1 rpymmst
(IT 1 TIT rpynubl GyAyT OMHCAHEI HHXKE).

KOHCTPYKTHBHO ~AHCKOBBIC KOHACHCATOPH MHKPOBOJIHOBOIO
Janasona BLINOHIOTCS PasHLIMH (QHPMaMH BeChbMa PasHuHO.
Konznencaroper cepun Thin-Trim ¢upmui Johanson [5, 16] co-
CTOAT H3 ABYX KCPAMHYCCKHX MJAACTHH ¢ HAHECEHHbIMH CEpE()],)ﬂ-
HLIMH 3J1EKTPOAAMil Ha BHELIHCM YUacTKe NOBEPXHOCTH H Lellb-
HOMETAJIIUeCKOr0 POTOPa-0CH, [JaCTHHA KOTOPOIO BCTaBJehHa
MEKAY KepamHUeCKHMH MI4CTHHAMH, NPHKATHIMH K POTOPY ¢
HOMOIILIO IIPOBOASAIIHX NPYXKHHILIX 3@XKHMOB, HIPAIOULHX PO
BBIBOOB H TOKONOABOJOB.
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Porop komnexcatopa ¢upmer JFD (CIUA) [17] npexcras-
J1eT coBoi MHOrOC/IOHHYI0 KOHCTpyKmio (puc. 11) H3 mjeHok
KepaMHYecKoro MarepHasa ¢ A0CTaTOUHO BBICOKOH AHM3JIEKTpHUe-
CKOH  NMpOHHIaeMO-
CTbIO W BHYTPEHHHM
3AKPBLITHIM ~ 37EKTPO-
JOM H3 6J1aTOPOAHbBIX
MeTasioB (NJIaTHHbI,
najaaajusi, CHIaBOB
namtagus ¢ cepeG-
pom). CTaTop u3 BHI-
COKO I JI H HO3€MHCTOI
KepaMHKH HeceT ce-
pe6psHblil  3MEKTPOx
i BbIBOA, TpHNasiH-
HBIE K KOHTaKTHO#
nJomanKe.

Koujaercaropn
¢upmer Mepco-Elec-
tra (CLIA) [18] nMel0T TpaaHIHOHHYIO KOHCTPYKLUHIO POTOpA H
CTaTOpa, HO OTJIHYAIOTCS BEChbMA MaJbiMK rabapuTaMil i BBICOKOf
yAeabHOH emKoctbio. Ha piic. 12 nokasaubl TmateanHo npopa-
OOTaHHBIE 3JIEMEHTb KOHCTPYKLUHH. KOHCTPYKUHS TPYIIErocs: KOH-

Puc. 1. Konaciicatopsi dupyst JFD
@ —tnn A, 6 — tun C

Prc. 12. Kowacicaropu mpwit Mepco-Electra
@ — cxeMa CGOPKII, ( — BIA CBEPXY, 8 — BHA CHM3Y, 2 — Paspes

TAKTa 1103BOASIET JHKBUAHPOBAThL WyMbl B AHanasoxne CBU [19].
Kounencaropsi ¢upm Erie, Stettner, Oxley umeior 6auskoe KoH-
CTpYKTHBHOE odopMienne (puc. 13)

Oco6eHHOCTbI0 KOHCTPYKIHH, TIPEN1araeMoil sNoHCKo#H ¢up-
Moit KaGycuku Kafica (20, 21] (puc. 14, a), siBasieTcst cOBMeLIEHHE

14

B OXHOIT eTajH 3JeKTpoia cTatopa / M BHBOAA 2, MPYKHHBI H
BbIBOAA &, @ TAKIKE MOBBILIEHHE YIEJLHON eMKOCTH 33 CHeT MpH-
MeHEeHHs CJIOMCTOll KOHCTPYKIHH POTOpa, COCTOSILICIO H3 yCTa-
10BOUHOH KepaMuKi 4 H KOHACHCATOPHOM §, Hecyllelt poTopHbift

%

25 39

Puc. 13. Konaencatopu dup Erie (a), Stettner (6), Oxley (s)

3/1€KTPOA 7, HCIOCPEACTBEHHO Nplinasiiibiii K ocu 6. Ha puc. 14,6
n0Ka3aHa KOHCTPYKIHS KOHAEHCATOpa, yCTOHYMBAs K MeXaHHue-
CKHM BO3ACHCTBHSIM 32 CYyeT JABYX Nap BbIBOJOB, COEAHHEHHBIX C
poropom (8a u 86) u cratopom (9a u 96) U yKpenJeHHbIX Ha
CTaTOPHOM OCHOBaHUH /0.

Puc. 14. Konetpykuun  Konzencatopos ¢upwb  Kabycusn  Kajics
( )

@ — Kongeicaop mo natenty Ne 1432085, 6 — Konxencaropu no narenty N 140157

Konnencarop ¢upmbl Mauycura umeer CICAYIOWYIO KOH-
CTpyKUMIO [4]: B oclOBalle KepaMmuecKoro CTaTopa BCTPOCHDI
ABA IIPHCOCAHHNTEbHbIX BBIBOAA. KepaMmuueckuii porop ckper-
ASETCS CO CTATOPOM € MOMOIIBIO OCH H TPYXKHHBL DJIEKTPOALL
pOTOpa H CTATOpAa HMEIOT KOHGHUrypalHio «GaGOUKH», uTO AaeT
BO3MOXKHOCTb NIOAYYHTh pabounit yroa nosopora 90° OcHosHO#
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ocobenHocTbI0 KOHCTPYKUKH CBY-KoHAeHCATOPOB siBAseTCS CHH-
JKeHie HayadbHON eMKOCTH 10 Besunkbl menee 0,5 nd 3a cuer
OTCYTCTBHSI MOTEHIHAMA Ha oCH (HET TOKOMOABOAA K och),
TaKKC TINMATEALHONO BDLITOJHCHHS DA3AeJUTeNbHBIX obJacteil
MC2KlY 971eKTPOJlaMH H3 MATCPHAIOB C HH3KOH AUDIEKTPHUECKOIl
HPOIHIACMOCTDIO JUIA CHIKEHUS NAPa3UTHLIX eMKOCTeil.

Jlo6poTHOCTL M NOCJ€A0BATEILHOE CONPOTHBIACHHE KOHZECH-
c4TOpoB NpH eMmKkoctH 2,7 n® (u3mepennoii va uacrore 1 MI'u)
cocTaBaAoT aaA yactorht 0,6 T'Tu coorsercrsenno 1900 orh. ci.
1 0,05 Om, a aas uacrorsl 1,1 TTu— 580 u 0,09 Om.

TKE kepaMukn BuiGupaercsi Gauskum nyao ¢ yuerom TKE
cxeMbl 11 Tpanauctopos. Temnepartypuwiii Kospouuuent Syaer
CTabIAbUBIM JIsE KOHAGHCATOPOB, HMCIOUINX MOCTOAHHYIO BEJIH-
UHHY YCHJIHS CXKATHS NPYXKUHBEL 3aBHCHMOCTL COOCTBEHHOI pe3o-
HAHCHOI YaCTOTBEI OT eMKOCTH H (pa30BLIe XapaKTEPUCTHKI TOKa-
3anbl Ha pHc. 15, MHAYKTHBHOCTH JHCKOBBIX KOHIEHCATOPOB B
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Piic. 15, acToTiibic XapakTepieTiikii ACKOBLIX MOACTPOCHHBIN KOIiACH-
catopos upse Hito

@ BABHCHMOCTI, @MKOCTIH 0T PESOHAHCHOR MACTOTH; § — SABIICHMOCT
(Ko3rbHLIEHTA OrpaXENHS) OT YACTOTH; —— ECR-MNOO.

dasonoro vraa
-CR-MNOOL
CPABHOHHH € WHJAHHAPHUCCKIMI CalPHPOBLIMIL H BO3AYLIHLIMIL

npeacTaBieHbl B Tabu. [, cojepikauleil W 3Hauelus Pe3oHaHCHLIX
YacToT.

Tadanua !
X THKH NIOACTPOCHHBIX aTopos pasanunbix THNOB [10]
- CobeTsennas Tapasutuasn
Tun TpumMepos Emkoctt, 14| posonancnan | nugyKrisiocTs,
(mpn 1 MIMO | Jacrora, ITay e
Iickosuie ECR-MN002 2,098 2711
Inexosuie  ECR-MN004 T 4,060 2,531
1limsapueckie 4,693 0,612
Tuickosbie  ECV-12W04 4,160 3,292
Boaaywiiic 3,730 2,349
16

DrCKTpHYECKash MPOYHOCTL KOHAGHCATOPOB HA BBHICOKHX ua-
cTOTaX ONPENeINNACh, IPH NAPaJIeJbHOM BKAOYCHHN HX B JH-
umo 50 Om. Koupnencaropst ECR-MNO002 sbiaepxkann 210 B npu
nacrore 500 MI' n 75 B npu wacrore 1000 MTw.

Yea0BIs KAUMaTHUCCKHX 1 MCXANHYECKHX HCMbITammii:

1. McnpiTauust Ha BAarocTOfKOCTL NPOBOAATCH 1O METOAHKE
106 crannapra MIL-STD-202E. Mi3amepenus npoXoasT B TeyeHue
2 4 nocse BLIACPKKH NPH HOPMaJbHBIX YCJOBHAX B TeueHHe 1 u.

2. Mcnpitanus Ha BJAArocTOHKOCTh NOX HArpy3KOf IPOBO-
ASITCSL NpH HANpsKeHHn 5 B MOCTOAHHOrO TOKa, TeMneparype
10°C n Baaxnoctn 90—959% B rteuenne 500 u. [locae 3toro
obpasel usMcpncrm B TeueHHe 2 4 NOCJAe BBIACPKKH B HOpMa/b-
HBIX ycaoBHAN |

3. Hcnbitanns Ha BHOPONPOUHOCTL BEAYTCS MO METOAHKE
204B crangapra MIL-STD-202E npu 10—2000 T i yckopenun
15 g.

4. Henpitanns Ha yAaponpouHocTi POBOASTCH N0 METOAMKE
2138 crannapra MIL-STD-202E npn yckopenun 100 g.

KanMaTHueckne 11 MeXxauuueckue XapakTepHCTHKH AHCKOBLIX

nopctpoeunnix Konaencatopos ECR-MN002 n ECR-MNO004 npu-
peAeHb B Tabid. 2.

TaGauua 2
K.

"
AUCKOBBIX TIOJCTPOCYHbIX KongeHcaTopos ECR-MN002 1 ECR-MN004

JloGpoThOCTH
B s | e | opn 100 Mrw, | Conpommits
a paaroctoiikocts +5 250 104
Ha vaarocrofikoeTs noa 10 250 10t
Ha suSponpouniocts +3 500 10t
Ha yaapoupoutocts +3 500 10t

Henviramis nokaswisaior, 4To HcOOX0AMMO yMelbuIath rada-
PUTBL TOACTPOCUHLIX KOMICHCATOPOB 1 TOBLILATL COOCTBCHHYIO
pesonanciylo vacrory [4].

Konnencaroput cepun Thin-Trim ¢upmu Johanson umeior
IHPOKHIT CIICKTD NpHMENellsi: KBAPIEBbIE Yachl, aBHALHOHHLIC
npudOPBY, CPEACTBA CBA3N, OCLHIIOCKONL, FCHEPATOPb 1 (itin-
TpB Ha Kpucrataax. Kouaencartopul HMeEWOT BBICOKYIO 3/EKTPH-
2768 17



yecKyl0 MpOYHOCTb: B Teuenue 1000 u BHUIEPAKHBAIOT 375 B
nocrosiiHoro mmoc 125 B nep o Toka. Mamep
IIPOH3BOAAT A 3THX KOHAGHCATOPOB NPH eMKOCTH 80—
90% Cyaxe, @ CONPOTHBJCHHE H3O0JISUHH — IPH  OTHOCHTEIBLHOIL
saaxHocrn 509 u 25°C. CoGcTBEHHAs Pe30OHAHCHAsS YacToTa,
n3MepenHas Ha 50-OMHOfi MHKDOMOJOCKOBOH JIHHHH Ha MOA-
JI0XKKe H3 OKHCH aJIOMHHHs ToalmHoi 0,635 MM, npeactasiena
Ha pHc. 16, a 3aBHCHMOCTb A0GPOTHOCTH OT YacTOTHl ISt THNA
9410 — na puc. 17.
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Piic. 16. 3asncumocTs emkoctin

Piic. 17. 3awicisioets 106por-
of  cobersenioll  pesoarich

HOCTH 0T YaCTOTH sl KOHAEH-

SACTOTH AHCKOBHX KOHICRCATO- catopos  Tuma 9410 upmut
pos mima Thin-Trim  upsst ohanson
. Johanson

®upma Mepco-Electra B xongencatopax cepun 2800F pekia-
MHpYET OTCYTCTBHE LIYMOB Mplt HacTpoiixe 5 obsact CBY nawe
npn GOJBIWIAX TOKAX, YCTOMYHBOCTL K pacTBOpHTEJAM,

nafike
BOJIHOH NPHNOST H T. 1.

Pic. 8. Pesonaiichan wactota pa

7 JHIYHBIN THITOB NOJACTPOCHHBIN KOH-
AccaTopos qmpmu Oxley
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H
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St
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Tuner nodempoevwsix  KoHGOHCOMOpo8

MecTo  HCKOBBIX  KepaMHueCKHX —KOHACHCATOPOB  (GHPMDL
Oxley no BesuuiHe cOGCTBEHHON PE30HAHCHON UACTOTH B PALY
APYFHX KOHAGHCATOPOB, BBLINYCKacMbiX (HPMOH, N0Ka3aHO Ha
puc. 18 [22].
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!
Konyenrtpuueckue 8030yuinble KOHOeHCATOPb

HauGosiee H3BECTHBl MHHHATIpHBIE KOHACHCATOPHl (HPMm
Johanson cepuit 5700 n 5800. OHH yAOBJETBOPSIOT CTAHAAPTY
MIL-C-14409C # oTanualoTcs BechbMa TOHKOH —HAacTPONKO#H

n® 3a 060poT), HHIKHM
TeMnepaTypHbiM KO3 duunenTom,
HH3KOIl HHAYKTHBHOCTBIO, OTCYT-

Il]ﬂ[——
CTBHEM IUIYMOB TipH HACTpOiiKe, T
BLICOKOI  go0pornocrbio (10000 500 ST
npu 100 MTu), Bo3mMoxHOCTDLIO z
CHUILIOTO HArpeBa npu maike. i Zﬂﬂm ]
cBoiicTBa  00ECMEUHBAIOTCS  BBICO- w gm, om.
KOl TOUNOCTHIO — MeXaHHYECKOit
oGpabotkn apmatypel. Ha puc. 19, | Puc. 19.  3asucumocrs
20 npeacTaBAEHbl  3aBHCHMOCTH npobiBiioro HanpsKenus
NpoGHBIOrO HATPSAXKEHHS OT [aB- OT AapJerins
I—c pmnnaunen 2»—6“
Jenusi, 106POTHOCTH OT 4ACTOTHI H repMeTHIaLII; anpae-
eMKOCTH OT Pe30HAHCHOM YaCTOTHI. e nocTORNOTO oKD
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20 w0 60 s 0
vacmoma, Wy J/UVWWH oesouzicnas vacmomy {1y

Piic. 20. 3asucnyocTh 0GPOTHOCTH OT YACTOTH (a) i eMKOCTH
or peaonancioil uactots (6)

NOACTPOEYHBIE KOHAEHCATOPbI
IJId UHTETPAJIbHBIX CXEM
PALUOUYACTOTHOTO AHUATIA30HA
H 3JIEKTPOHHBIX HAPYYHBIX YACOB

Pacunipenne guanazona emkocts cepXx 10 n® neobxopumo
JUIsl TOACTPOEUHBIX KOHAEHCATOPOB, NIPUMEHAEMBIX B anfaparype
112 AHANa30H PafHoMacTOT H J/is CKTPOHHBIX HAPYUHBLIX JacoB
(9HY), kBapuesble resepaTopbl KOTOPhIX HMEIOT 4aCTOTHbII
auanason ot 30 kI ao 10 Ml *

Kauectsenno HOBLIi TeXHHUECKHII YPOBEHh MHHHATIOPH3ALMH,
4 TaKKe MOIIHBI CTHMYJI yBeaHUYeHHS MPOH3BOJACTBA MHHHATIOP-
HBIX MOACTPOCUHBIX KOHJCHCATOPOB CBA3aHbl C MEPEXOAOM uaco-
BOIL npoMbILIIentiocTH K MaccoBoMmy Bhinycky SHY Ha kBapuesbix
renepatopax [23, 24]. KepaMmuueckie MOACTPOCUHbIE KOHIEHCa-
2+ 19




TOpBI BLIMOJHSIOT B KBApLUeBHIX renepatopax dHU (puc. 21)
!hyHKlUHO NOATOHKM  YaCTOTLl K noMuuam.uomy 3HAYeHHK)
32768 Ty KaKk B mpolecce H3rOTOBJIEHHS YaCOB, Tak H B cayuac
ueo0XOANMOCTH NPH HX 3Kcriyartamnu [23].
B xauectse AM3JEKTPHKA KOHAEHCATOpa Npi-
MEHSIETCst KePaMHKa € BBICOKOII JHIJIEKTpPHYC-
CKOIl poHKHIaeMocThio — ot 200—300 go 1000
[25].  Kouerpykunn  MHIHATIOPHBIX  AHCKO-
BLIX TOACTPOCHIILIX KOHAECHCATOPOB OMHCAlIb

= BhlllIE,
{0} CyIeCTBeHIYIO POJIbL B AOCTHKCHHH BLI-
4 f;l COKOfl  1IOMHHAJILHON €MKOCTH 1l CTaGHJIbHO-

CTH MHHHATIOPHLIX KOHAGHCATOPOB HAUHHAIOT
- ern.  MTPATh CMa30uHLI 3a30p M ciua NPUAKATHS
R::funzlﬂmgm poropa k cratopy [23]. Boaec crabmabunie
Top B cxeme ksap-  KOHIEHCATOPHI, HMEIONLHE Maiylo BedHUHHY
LeBoro rexepatopa - CMa30UYHOTO 3a30pa H GOJIbLIYIO CHAY NpHIKa-
A KOMIJIEMEHTAP- g poropa K CTaTOpy, HMEIOT Jy4IIylo JH-
HLLX MeTAT-OKCHJL- i
noaynponoanuko.  NCHNOCTD, MEHDIIEC H3MEHEHNE EMKOCTH BO
BHY miTerpaniux  BPEMEIH, JYUIIYIO T€PMOCTaCHABIOCTh, 4 TaK-
oxemMax AK€ BLILAEPIKHBAIOT OCEBOE YCHIIC €O CTO[)O'
Hpl oTBEpTKH He Menee 300 re. CrabHanHOCTL
©MKOCTH TI0CAC HCNBITAHHil HAXOAHTCS B CJAEAVIOUIMX Tpee-
sax [23]: mocae BuGpaunn — =3%, yaapos— =2%, 30 wukaoB
noBopoTa — 5%, nenbitauus na Aguteasayio (500 u) Baaro-
croiikoeth — = 10% (tg & He Gosee 200-10-*), mocsie BbLIEPKKH
B tederue 1000 u npu 85°C u nampsikennn 50 B— =109 (tg o
ne Gojiee 100-10-*), maiikn npn 270+5°C B Teveniie 50,5 ¢ —
+5%, yabTpa3BykoBoi ounctku B Teuenne 30 ¢— +3%, uenbi-
TaHUs Ha JOJTOBPEMEHHYIO cTabuibnocts (20°C, 1000 u) —+5%.
B unacrosiieM 0630pe 110 PeKJIaMHBIM If KATaJ0KHbIM AaHHbIM
20 MHOCTpAaHHBIX (HPM NPOCEKEHB OCHOBHBIC TCHACHIUN Pad-
BIHTHS MOACTPOCUHBIX KepPAaMHUECKHX KOHAeHcaTopos jmast SHY.
Cpean sapyOexxnbix ¢upM HanbGoJsee BHICOKHM TeXHHUCCKHM
ypoBheM orauuaetcsi gpupma Johanson (CHIA), umeioutast an-
uensuonnbie cBizu ¢ dupmoii Tekelec-Airtronic (®pamums) u
Tokuo Kocmoc (Slnonnst). Buinyckaempie aas IHY kongcuca-
7opul THna Thin-Trim oGecneyenbl naTeHTHON 3alLITON U HMEIOT
OPHTHHAALHYIO KOHCTPYKIMIO, OMHCAHHYIO Bbille. B pasbnciimem
GyyT paccMOTPEHBI B TePBYIO OUepeib KOHACHUCATOPb 3TOM
(upmbL
Jlnanason HOMHHAJbHLIX eMKOCTeli MOACTPOCUHBIX KOHAEHCE-
TOpoB cocrasasier 1,5/10—7/40 n® (cm. [Ipuaosenue 2), npu-
ueM KaIblil HOMHHAJ sl OTpejedenHoro rabapira, Kak npa-
BUJO, cBsi3an ¢ ofHoit rpynnoii TKE. Tounoe nonazatne B HOMH-
HaJ JOCTHraeTcsi TOJLKO 3aMCHON KepaMHUecKOoro matepiasa,
UTO FOBOPHT O BECHhMa BBICOKOI CTAGHIBHOCTH TEXIIOAOIHUCCKOTO
npouecca. Takue dupmbl, kax Mepco-Eleetra n JFD, ucnoun-
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3yloT OAMH KepaMuuecknii matepnadi rpynmut MII0. A nosisacuue
B OANOM M3 KaTajoroB dupmer Stettner mapsay ¢ HOMHHAJOM
7/20 rpynnbt M1500 TakuX 3HaueHHil HOMHHAJABLHON €MKOCTH, Kak
5/30 1 8/45 nd rpynnet MIT0, cBugeresncTBYeT 00 MCMOJb30BA-
unk s nocacanei rpynnet TKE HoBoit, GeITh MOXKeT, noJiynpo-
BOAHHKOBOH KeDAMHUKH C BEChMa BBICOKOI AHIEKTPHYECKOI NPo-
HHIaeMOCThio — mopsiika 200—300. MoikHO npeamoJarats, 4TO
HOBBLIA  KepaMiUeCKHii MaTcpiaj HMeeT YIOBJIETBOPHTC/LUYIO
cTalHJIBHOCTL BEJIHUHH & M 1 O B /I0BOJILIO Y3KHX TeMiepaTypio-
HACTOTHBIX MpCAEAAX, XapaKTepHuiX AAa YCJOBHIT SKCIIyaTallhi
9HY.

TaGapuTil KONAEHCATOPOB, KAk MpaBH.a0, Menbwe & 55X
X2,6 MM (mwis dupmbl Johanson 5X5X1,6 MM) H Gouabiue
F32x1,5 My (mas ¢upmer Johanson 3,17X3,17X 1,14 mm).
OcoGas podi NMPHAAETCS BHICOTC KONHJACHCATOPOB, HCNOAb3yeMbIX
B OHY. Haumcibmue rabaputol y koupencaropos TCR-2 dupMmbl
Kuoro (SInonnst): &2,4X'1,25 mum.

Hausbicweii yaeansoii emkocrbio 3540 nd/cM® oGsiapaiorT
NOACTPOEUHbIC KOHAeHCATOPL GupMbl Ki0TO, 0OAHAKO JeKTpHYC-
CKHC NMapameTpbl H CTabHALHOCTH EMKOCTH [Jisi HHX HaXOASTCS
na BecbMa iiskom yposie. Kouaencaropst dhupmst Johanson
tuna 9401, wmes yaeannyio emkocts 1750 nd/em?® pas ol ke
rpynnet TKE, uto u mina TCR-2, 3uauunreanno Goaee craGHAbHb,
a  Komnjgencaroput  @upmel - Mepeo-Elecira  nmeior  yaeiniyio
emkoetn 1680 nd/em* npu TKE rpynnsi MI10.

PaGouee nanpsikenie MOACTPOCUILIX KOHACHCATOPOB HAaXo0-
AuTCs B UWIMPOKOM AnanaszoHe 50—250 B, uto oGwsacusieTcs e
TOMBLKO PA3AHUHLIMH NPOH3BOACTBEHHLIMH 3aN1aCAMH HAH BJHs-
IiHeM PEKJIAMbI, HO H HEUeTKHMH ONpeACHeHHSMH TEPMHHA <pa-
Gouee nanpskenne». B kartasorax 3apyGekHeIX (HPM  3TOT
TEPMUIl CBA3AH HCKAIOUHTEALHO C HAMpPSIKEHHEM NOCTOSHHOrO
TOKA 3 yCJOBHSIME MaKCHMAaJbHON TeMIepaTtypsl, YTo OCTaBAseT
OTKPBITBIM BOTIPOC ONYCTHMOCTH MEPCMEHHON COCTaBJsoLLed 1
PA3ANUHBIX  KJAUMATHYECCKHX yeioBHil. Ecai  npHMenHTebIo
K MY Beauunna paGouero HanpsiKeHus KOHAEHCAaTOPOB HEKPH-
THYIA 113-32 MAJbIX TIOTEHIHAJOB B uacax, T0 B APYTHX Clydasx
K laHHbIM KATA/10r0B 110 3TOMY TMapamerpy ciedyeT NOAXOAHTD ¢
OCTOPOIKHOCTLIO.  DKCIIYATAUHOHHOC HANPSIKCHHE HE NPEBhI-
waer 2—35 B.

Beanunna ranrenca yraa norepn s Konaeucaropax ads SHU
(em. fIpusoscenue 2) moxer pocturath 100-10~4 B HOPMaJbHBIX
YCHOBHAX (Mas  Kougencatopos (upMbl Johanson me Gouce
20-10-%). Tlo-suaumomy, noTepn B KoHJeHcaTopax AJisi KBapue-
BLIX ABTOrCHEPATOPOB HEKPHTHUHLI A/si mapamerpos Y.
[pasaa, yseanuenne tg 6 cabime 200- 10~ MoKeT BHI3BATH CPHB
asTorcueparuu [25].

Conpotnsaeniie H30AMWHI NOUTH BeeX 3apyOCiKHLIX KOWACH-
€aTopoB cocrawiisier He menee 10'0 Owm.
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Mowmen’ BpalleHHs KOHCHCATOPOB B CPEIHEM HMeeT NMOpsiloK
70 rc-cM, OTHOWIEHHE MAaKCHMAJbHOrO 3HAUEHHs K MHHHMalb-
Homy ropsiaka 10. MHHHMAaJIbHBIE 3HAUCHHS MOMEHTA BpAlIEHHS
(3,6—15 rc-cm) umeior Koujencatopsl gupmu Johanson.

TaGauua 3

YeaoBHS HCTHTAHKI W HOPMATHBHBIE XAPAKTEPHCTHKM
noncTPoCUKHIX Kowaencatopos dupmi Kuoto

Buaw nenwramst | Veaosus nemurami Hopwst
Venwrans na | 9624 4, 85£2°C
TenoCTORKoCTS Yepes 1 4 b Kowna-
X YCAOBHAL:
TepMOUIK.TE 5 wikaos; —25°C — 30 wui. ACyang=+7%
? FOC s | <2001 107
F85°C 30 wun. Rus>1 TOx
Cpasy nocne BN
Mcnoramns na | 964 @ 4022°C; 90£3% Raam100 MO
aarocrolkocTs
enuramna ua | 2 4 no xaxofi u3 ocel X,
anGponposioct | ¥, Z (scero 6 w): 15 g
162000 Tt~ xawawne no B
2 iy avmantyaz 15 Alpmsm = TR,
Ria=1 TOn
Menwramin wa | SHU, saguccuposaunse b OTeyrermie vexamre-

YAapONPOUHOCTL | MeTalnueckoM —sulMke 1o | CKHX  MOBPEAACHH]
50—60 sK3., nagaior Ha Ge-
TOHHBI TOJ € BHICOTHI 1 M

Maiika nuoton | Tlafika na paccrosmmt 1 My
ot Tena Komaencatopa; 5—| Ucpes | u B Kowmnat-
6 ¢, 280£5°C HBIX YCAOBISAX:
ACyane=*+10%
Ouncrxa VauTpasnyKopas oumicTka B 1 d=200- 10~
TpisopsTiLicle npii 29 kFiL, Ria=>1 0w
30 ¢
Mexamiseckan na- | 300 r b ocenoy mampapie- ACuane=%10%
py3Kka W wa BUAT  (OTBEPTKOI,
passepiiyToii tia 907 oTwoci:
Teanio wanua)
Henwmamms ma | 25 wixion nosopota potopa ACuare=%12%
winococtoiikoets | a 180° no waconoit cTpenke,
360° — nporia it 180" —no

uacosoil cTpeake

ITo MeToxaM MOHTa)XKa KOHJCHCATOPBI Pa3/e]AlOTCH Ha JBe
. 11bl: BBIBOJAIILIE (C MaiiKoil JIEHTOUHBIX MJIaHApPHLIX BLIBOJOB
B exemy) H Oe3BbIBOAHbIC (Maiika 3a KOpNyc), MpHueM JIs Bbi-
BOMIBIX KOHCTPYKLHiL NPEIycMOTPCHO HECKOAbKO Pa3HOBHAHO-
crelt BLIBOOB.

Tlo MexaunueckiM 1 K/ANMaTHICCKIM BO3NCHCTBUSIM B ycio0-
BISX SKCIYaTalMH KOWJACHCATOPLI 3apyOexiblX GupM pasin-
walotes HeznaunteanHo [4, 23, 26]. Hannpe no BJIarocTofKoCTH
KOMZEHCATOPOB HMeloTest B Jauteparype [23, 26]. B raba. 3
PUBEICHLl YCJIOBHS IICHBITAHM{T 1 HOPMbl MO METOAHKE st
noferpoeunnix  Kongencaropos thna TCR-2,3 dupmu  Kuoto
(SInonus) [26].

MOACTPOEYHBIE KOHIAEHCATOPbBI
IJIs1 IEYATHBIX CXEM

Hapsay ¢ HHTErpajLHBIMII CXCMAMH B TpodeccHonannuoii 1
OLToBOIl pajnoannapatype IHPOKO MPHMENAIOTCH AHCKpeTHLIe
MUIIATIOPHBIC  KOMIOHEHTLI, YCTAHABJIMBACMDBIC HAa CJOHCTLIC
NJI4CTMACCOBLIC MJAATHI C MEUaTHBIM MOHTAXKOM.

JlocTofiHoe MecTo B (YHKUHOHAJBLUBIX Y3/1aX alnaparypol Ha
1ICYATHBIX CXCMAX MPHHAIEKHT NMOACTPOCUHBIM KOHACHCATOPAaM
3TOIl TpynmEl Hf (eMm. [Ipu 2, rpynna III).
OcHoBHOE OTIHYHE KOHIEHCATOPOB 3TOH FPYMIb OT NOACTPOCUHBIX
xouencatopos I i I rpynn COCTOHT B NOBLINEHHBIX TPeGOBa-
HHSX [0 BAArO- H MBUIE3AUIHIICHHOCTH, a TakKKe M0 YCJAOBHAM
uafikn (KaK npasmio, rpynnopas nafika sojnoit npunos). Ecan
konjcncatopst I n IT rpynn coBMelleHbl B HHTEIPAMbHBIX cXeMax
© UE3AUIENHLIME TPOUHME KOMIOHCHTAMH 1 NOABEPraloTes
ofuieli repMeTH3aNEN B KOpycax, To Konaencatopst IIT rpynnui
COBMEINAIOTCS € H30/1POBAHHBIMH JHCKPETHLIMH KOMIOHEHTaMI
W rCPMETH3HPOBAHHBIMI MHKPOCXeMaMil H He TIOABEpraioTcs rep-
MCTH3AUMM B y3JaX u 6Joxax. Bmecte ¢ TeM, o6mias TeHACHIHS
K yMecHbulennio rabapuToB s BceX KOMMOHEHTOB, a TaKxe I0-
SIBJCHIC BeChMa MHHHATIOPHBIX MOACTPOEUHBIX KOHICHCATOPOB
JUIS MHTCTPAdLHBIX CXEM TOBJIHMSUIM HAa CHHKEHHe rabapHTOB
LOACTPOEUNLIX KOHJACHCATOPOB AJst eyaTHbix cxem (rpynnet IIT)
UPH OJIHOBPCMCHHOM CHHMKCHHH HX CTOHMOCTH.

Kownencatopert  tuna  9306—9374  dupmst  Johanson
(CIIA) [5] nmewor waasle raGapiTsi M HI3KYIO CTOHMOCTL
(35 UCHTOB 3a WTYKY), AOCTHIHYTYIO B PC3yJbTaTe PauloHali-
nofi opraunsawni nponssogcra. OGAACTL NPUMEHCHHSA — KPH-
CTANHUCCKIC (HILTPDI, KBAPUCBLIE FCHEPATOPBI, BCe BHALL an-
napaTypul CBSI3H U U3MEPHTETLHOM annapatypl. Pasanunas Kon-
(urypawis BLIBOAOB 103BOJSCT OCYIIECTBASATL HACTPOHKY CBEPXY,
cHudy, cOoky. HekoTopbie 3aBHCHMOCTH s 3THX KOHAeHCa-
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TOPOB MpEACTABJEHbl Ha pIC. 22, OCHOBHble NapaMerTpsl THIOB
9306—9335 (P 7 mm) —B Taba. 4, napamerpw Turos 9371—
9374 (&5 mm) — B [Tputoxenuu 2. Ha xonnencatopsl pacnpo-
crpansiercs amepukauckuii cranaapr MIL-C-81. Hutepsan pa-

pcms

Joigomng

mu ALn®

z a2
. =
5 < Tun_9308
£ E 7
8 §
g S0
& E-l 31
-35-25 & 1
Temnepamypa,°C Tentnepamypa, °C
Pue. 22. [pad W AR Kol poB. Gipyibt
Johanson
* @ — 3aBMCHMOCTL 10BPOTHOCTH OT uacToThi, 7 — 6 1 10 nd, 5 mm: 2 — 18 nd,
5m 3 —6u 10 ud, 7 MMy 4 — 20 nd, 7 M 30 ud, 7 my; 6 — 40 nd,
MM; 6 — J3MereHIe eMKOCTH 0T Bpauenns, [ — 4,5—50 nd, 7 um; 25—
25 nd, 5 MMy 3 — 1,76 n®d, 7 ma; 4 — 13 nd, 5 MM; 6 ~— 3ABUCHMOCTL €MKO-

T 0T TeMiiepaTypl

Gouux temnepatyp —20...+85°C, npo6usuasi npounocts 800 B
npu_paGouem manpskennu 250 n ncnpitatesbiom 500 B.
Banski no csonm napamcrpam i raGapHTaM KOHACHCATOPbI
¢upmpl Steltner (®PT) [27] n Oxley (Auramst) [14] (em. pu-
s0%cenue 2). Kongencartopel tuna CD5 dupmbl Oxley no csoeii
VACJbHON CMKOCTH H MPOUNM XapaKTEpPHCTHKAM HMEIOT HEKOTO-
poe mpeHMYyUIECTBO Tepei APYFHMH, N0 J4HHBIM KaTalora
HUPMBL, OHH 06/1a]1a10T MOBLILEHHON MEXaHHUECKOH H 3JEKTpH-
UeCKOH HaJeXKHOCTLIO NPH MHHHMajbHBX rabapurax. Cratop
HMeeT 3JeKTPoj, 3apOopMOBaHHbI B MJIaCTMAcCOBOE OCHOBaHHE
(anananadpranar). Potop nosmMpoBal 1o ONTHYECKHM CTaHAap-
Tam 1 o0ecrieyHBaeT BLICOKHE H3OJSUHOHHBIE CBOMCTBA B J0OOM
Hos0kCHIN. 3a30D MeXAY POTOPOM H cTaTopoM Adst cepun CD5
He npesbiuiaeT 2,5 MKM. B KauectBe MaTcpHaJa AH3MEKTPHKA
HCNOJL3YIOT KepaMHKy ¢ JAHIJEKTPHUYECKOH TNPOHHIAEMOCTLIO
Bna0TL A0 100, npeactasasioutyio coGoil TBEpAble pacTBOpPHl HA
ocilloBe THTaHATOB, LMPKOHATOB W cTaHaToB. KoHaencatopst
MOXKHO HacTpauBaTh cBepXy H cOoky. CoGeTBeHHast HHAYKTHB-
HOCTh KOHJICHCATOpa HEBEJHKA 1 TO3BOJSET HCMOMbL30BATH €ro
BuaoThL 10 750 MT'u npu emkoctu 10 nd. Temneparypusiil unrep-
Baa —40...+85°C. KoHieHCATOPbl yAOBJIETBOPSIIOT BOEHHBIM
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TY BS9090:1977 (o6umme janubie W MeTOAB HCMBITAHHIE) I
uacrubim TY BS9093F016, suin. I, mail, 1976 (kepamuueckue
JAMCKOBBIE TIOACTPOEUHBIE KOHIAEHCATOPbI), a TaKike BKJIOUENbI
s nepeunn HATO Stock Ne 5910-99-630-6463 u xp.

TaGanua 4

TapameTpbl NOACTPOEHHBIX KOHAEHCATOPOB Tuna 9306—9335
@upmbt Johanson (CLIA)

Tan | 9 M :'\?.:"D"C';‘l_"“‘!';" TKE, 1076 1,°C | Lncrosoii xoa
9306 300 176 MI0£250 | kpacumii
9307 300 177 MII0£250 | Ges koaa
9308 500 2,320 —450+250 | cummit

9309 300 3,8/30 —550+250 | opaixensiit
9310 200 4/40 14004800 | kopusnentiit
9311 200 5/50 1400800 | sesentit
9320 300 176 MI0:250 | kpacuuii
9321 300 MI104250 | Ges kona
9322 500 450 £250 | cummit

9323 300 —550+250 | opaneniii
9324 200 —1400-800 | kopuunensiit
9325 200 —1400£800 | seaenuiit
9330 300 17/6 MI0£250 | kpactuii
9331 300 1710 MI0+250 [ Ges kona
9332 500 2,3/20 ~—450+250 | cunmit

9333 300 3,830 —550+250 | opamskensit
9334 200 4/40 ~ 1400800 | kopuusessiii
9335 200 5/50 —1400 +800 | seqenii

B raGu. 5 npeacTaBiensl METOAN Il HOPMEN HCMBITARIH, BKIIO-
uentnie B uactipie TY [22] na Kepamuueckie KOlUAeHCATOPDI.

Dupma Mypara (Slnouns) [21] paspaGorana MOACTPOCUHDIi
KOHAEHCATOP ¢ KePAMHHYCCKHM AH3JIEKTPHKOM B M1aCTMAacCOBOM
Kopmyce, Npej0XpansionemM KepaMiKy OT yAapoB, TPEIHH, pac-
Kaabisanusa. Kpome 710ro, H30ALHOHHBI KOPIyc NO3BOAsET
Caeath Gojlee KOMMAKTHBIM MOHTa KOHAEHCATOPOB B anmapa-
TYPE M 3aUHTHTL WX OT NLLIH, BAArH H pacTBopuTeseil. Takue
KOUAELCATOPL! HAHAYT NPHMCHEHNHE B aBTOMOGHABLHLIX MPHEMHH-
KaX, TbloHepax, annapatype cBSI3H, TPaH3NCTOPAX, TeJeBH30pax
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Tacanuwa 5
MeToasl 1 HOPMB HCOWTAHMI KOHJEHCATOPOD
coraacko uactueim TY
El ]
Kareropua | IMapamerpu u suast | 5 EiL
wenmani | nenuranuit u navepemii | S & TpeGonasms i
O 258
Daexrpiue- | EMKOCTb: Makc., MHH. A Io UTY
ckne
Taurene yraa noteph B 4010+
Conporinacmite nsoanmi| € 3.10° Om
PaGouee nanpsixeie D Io 4TV
Konraxtioe conporupac:| E 10 MOy
HHE DOTOpPA
TKE F Tlo UTY
Jpeitd emxoet G 5%
Mexamie- | Axcnanpiioe Aapiciie H 250 r A
ckie
: Marcimassias narpyasal = 1w A

Bose#icrane
OKpYIKal0-
wHX yeao-

Henuranns
HA BLIHOCAH-
cTH
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Monent spanieris

TIpouocTs BLIBOAOB
[Maiika

Muorokpatitie yiapu

BnGpauns

Tepmomtkan

Kuammarnueckas nocaeo-
BaTEALHOCTH

Baaiioe Tenno (yerano-
BiiBuICECH)

Mexauiueckne

Snerrpuicekiie

To HTY
(oGm0 360 wMlIv)

Pacrswenne 250
270°Cy 25 ¢
4000 mpn 390 M/ck
aMn. 6 me
10500 I'n
Gy 0,75 v o 10 g

Bepuas s
TeNTCPATYpH, B wik-
a08

1o BS2011; wetoi
7 1

wennr. Z{A
5 misaon

40°C, 95%, 56 cyrok
25 wukaon

U=15Uya6 1pt Tyane
i 1000 %

1. TlapaMeTphl KOHACHCATOPOB AaHbl B [Tpuaodicenuu 2, KOH-

T ks sicna W3 puc. 23, 24 (21, 28, 29].
cTpY B o6sacTH KOHCTPYHPOBaHHA IOACTPO-
@UHBIX KOHACHCATOPOB HHTEPECEH BapHaHT
MHOT 0 Kepa 0 KOHJIeH-

PG

Puc. 24. KoseTpykuusi B cnoco6 usro-
TOBJCHUSA CTAaTOPa MOJACTPOCYHOrO KOH-
fetcatopa GHpmbi Stettner

!— =)

Puc. 23. Kouctpyk-
uHs KOpNyCHOTo
KOHJleHcaTopa ¢pup-
Mbl Mypata

fl

catopa ¢upmbl Stettner [30], a B o6sacti TeXHOJIOrHH — cNO-
o6 HM3rOTOB/EHHS CTATOPOB METOAOM mpope3ku [31] (puc. 24).

3AKJIIOYEHHE

1. M3 Bcex BHAOB MOACTPOEUHBIX KOHIEHCATOPOB HAaHOGOJbLIHE
p HMEIOT 1 KepaMHueCKHe KOHIEHCATOPbI,
o6/1ajialoute YHHBEPCANbHBIMH CBOMCTBAMH B LIHPOKOM aHama-
30He yacToT, BmJIOTh A0 CBY, H HanGosee BBICOKOMN yaesbHOM
€MKOCTBIO.

2. Pa3BuTHe MHKPOJEKTPOHHKH H NPOH3BOACTBA 3/EKTPOH-
HBIX HapyYHBIX YaCOB BBIIBHIO JOCTAaTOYHble peCcypcHble BO3-
MOXKHOCTH MOJACTPOEUHBIX KOHAEHCATOPOB, MO3BOJIMBLIHE MOJY-
UHTh MHHHATIODHblE KOHAEHCATOPbI, COBMECTHMbE C HHTErpajb-
HBIMH cXemamu, B ToM yHcae CBY-auanasona.

3. Boicokuit cnpoc Ha MHHHATIOpHbIE NOACTPOCUHLIC KOHAEH-
CaTOphl 3aCTaBJseT 3apy6exHble (PHPMbI HENPEPHIBHO COBEPLIEH-
CTBOBATb KOHCTPYKUHIO KOHEGHCATOPOB H TEXHOJOLHIO HX MPOH3-
BOACTBA C LEJbIO MOBLILIEHHs HAJEKHOCTH, CTaGHILHOCTH H CHH-
JKeHHS CTOHMOCTH.
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mops. — Electronics Industry, 1978, v. 4,

L
No. 11, p. 73 (pexaama).

. Tlar. 3701932 (CLUA). Variable disk capacitors/Johanson Johu E. [[lepe-

MeHHHI ANCKOBHIA KOHAHCATOp].
JFD (CIUA). Karanor gupms. 1977.

. Variable capacitors. Katasor (upmsi Mepco/Electra (CILA). 1978.

Iar. 4006389 (CIUA). Variable disc capacitor/Bruning Harvey R. [Toa-
CTpoeuHbii AHCKOBI KOHAEHCATOP].

. Tlar. 1432085 (Aurums). Capacitor/Suwa Seikosha K. K. [Konnencatopl.
. Iar. 1440157 (Anraus). Variable capacitor/Suwa Seikosha K. K. [Kon-

JZiescaTop TepeMeHHoll eMKocTH].

F. H. Trimmer capacitors for professional applications. —
Electron, 1978, No. 141, p. 17, 19. [[TofCcTpoeuH e KOWASHCATOPH AR
npodeccuonanbiiof anmaparyp).
Xuaso.
KoHjleHcaTOpHl. — [laHeH

T

oaiipé, 1977, Ne 2, c. 39—43.

ANS HADYUHHX 4ac0B.—

JpekyToposuKycy copawmkycy, 1976, T. 7, Ne 42, c. 21-23.

IMar. 3909638 (CILUA). Variable ceramic capacitor for an electronic
wristwatch/Feraishi Katsuhiro, Jamada Kuniharu. [[lepemennbifi KOHAeH-
caTop AfS HADYUHHIX SAEKTPOHHHX 9acos]. .

Kyoto (finouus:). Katator ¢upmbi. 1978.

Stettner (®PT). Karanor ipmst. 1978.

Murata (SInonns). Karazor ¢upmei 1979.
Mar. 2319961 (®panuust). Condensateur variable/Murata Manufacturing
0. Ltd. [Perympyembii Koujencatop].

Tlar. 1459279 (Aursms). Trimmer capacitor/Stettner and Co. [[Toactpoed-
Heili KOHAEHCaTop).

. Tlar. 15577 (Slnomns). Cuoco6 HArOTOBIEHAS CTATOPa AN TEPEMEHHOTO

kotzeicatopa/Mopokoma Topy, Ko6asicn Curso.
Erie Elektronik (®PI). Katator ¢upsi. 1977.

QupmsL. 1978

HAKAAZHASL Ne 42/16

Ha ARGOPMARHOHEYI0 AHTEPATYPY HUA ,,SAek'l‘poum(n“,

BHICHIAAEMYIO B TBHH C (HAReKC SAKEITHKA)
I
KoanuecTso
Wunekc :;ucunaeuoro Ne BunycKa llena 1 3K3. \ SKIeMTIIAPOB Cymma
n3 _
-
4851 10 | 0 7 |0 30
| = =
S —
-
— -
|
-
| —
. A
I —

LHUN ,DNeKTPOHHKA®, Mocksa, B-415
3ax. 1158 26.X 79 r. Tup. 1300

N MUHHATIOPHBIE NOACTPOEYHBIE KOHAEHCATOPBI

Buasen Bopucosmy PaGunoniu, Jluna Bacuasenwa Bypkuwa,

Codhsi Bopconna Buumeseukas

| Petanrop 3. B. Tuxonosa

Caano n wasop VI T0 ¢ 05086 Moanneano & uesatn 41N
Dopyar G 9016 Ve LS T ska Vuewano a2 Tupan 1980 9K3.
Bak. 708 Hiaese 51 Liena 30 won.
[Iposso.tcTseno-sateavernii oty LHHH «aektponnka»
Mockna, 117415, npociiest Bepuaiekoro. 3




Mpunoxncenue 1
OcHoBHEle mapameTpsl UHWIHHAPHYeCKHX CBY-NOACTPOEYHHIX KOHAEHCATODOB

OGem
Ry nph PaGouas Temnepa- | Bpawalownii
Fuos MU Uy, B | U O | 1755|182 °C Juioment Moy, | AP | Cyaamne Tpiesane

pen [T Q, e
He Menee re-tM Cc"m‘gf‘ nd/ex

" i
Tun no xatarory  |Ciow | TaGaputst npi Cuave, | ooz FLU L Q e

T | Tuaxe

®upws Johanson, CHIA [5), Tekelec-Airtronic, dpanmns [8], Toxno (Tokyo Cosmos), Sinonns [9]

4000 500 1010 50450 +125 7,272 * Boaee Tounwie suaye-
2000 500 1010 50+50 +125 14,4/144 HUA fpes H Q oM. Ha
3000 500 1010 50450 3 +125 14, 4-/144 X 89 pue. 5

2000* 500 1010 50450 6 -+125 14, 4 144

@upma Voltronics, CUA [7, 11]

500 —  |+3s0xs0] —s5 | +125 * Makcumatsmsii raba-
500 — | —s0xs0| —55 | +125 PUT ykaza npn Cuax

®upma American Technical Ceramics (ATC), CIUA [12]

180-500 : 100 101 —55 | +125 4 * DksuBajenTHan A06-
6 100 101 —55 | +125 6 potiocts mpi | M pan-

100 101 —55 | +125 wa 30 000

ATC 180-450 : 100 101 it —55 | +125 9

upma Oxley, Anrans [14]
+50 | —55 5 * fpes npi 1 10 (nan

PTU/1,2 600 —
U/ 600 - 50 | —55 : 5| 1unosoro PTUJ2/ST)

600 +50 —55

@upma Huto (Nitto Electric Mfg.), SAnonus [4]
! 500 i 1002 ‘mootm - - l 20-200 Ioofﬁ




Hpuaosxcenue 2
XapakTepUCTHKH MHUHHATIODHBIX JAHCKOBBIX MOJCTPOEYHBIX KOHAEHCATOPOB,
BBINY! BHIX 3apy B 1976—1978 rr.

Conporusie-
HHE H307sI-
uuu, Om (Ha-
npsikenue
HaMepeHns,
- B), e menee|

PaGouee (ucnumitatensuoe)| Jlo6pothoeTb (np ¥a-

Tabapurs, us TKE, 10°¢1/:C.

Tun
Ho Kataiory, Kox rpynna

TOKa, B OTH. EAHHHUH, He MeHee

O6mbem, cm3
Howmunanbnas
emKocTh, nd
J'peiip emko-
cTH, N HAM %
Yaeabuas em-
KocTb, nejcmd
weHms, re-cm
pynna no

| Movent mpa-

3 4 5 6 | 7 8
®upmbi Johanson, CIIA [5], Tekelec-Airtronic, ®panuus [8] u Tokuo (Tokyo Cosmos), Sinouus [9]

9401-0, CV40F006 1000 / 5050
9401-1, CV40G013 1000 —100=100
9401-2, CV40H020 250 (500) 1000 ¢ (npu 10%) 100 (500) 3,56x3,17x1,14 0,0128

9401-3, CV401025 500

9401-4, CV40J040 500 J — 750300

©

J402-4 —750+300 5136
94025 250 (500) 500 (mpu 10°) 100 (500) 3,17x3,17X1,14 00114 520 1000300 9 s 3,6/36

9403 250 (500) 1012 (500) 4,01x4,01X1,27 0,0203 —1000:300 7/70

94100, CVAIKO5 / 5050
94101, CVAILI0D 210 o100
4102, CvaIMIz 250 (500) 0001 (npu 109) 100 (500) | 508508152
9410-3, CV4IN350 :

9410-4, CV4IN450 —1000+300

MIT0::250
250 (500) (mpu 10) | 100 (.50) 2572x546 ) e 21,6216
—1400+700

®upma JFD, CIIA [17)

MI0x150
M250+250
M250+250
50 (100) (npu 10°) 1010 (50) X 2 %gggiggg
M650+350
M650+350




Mpodorscenue IMpuroxcerus 2

9

DVJ5014-3H
DVI5014-8H
e 250 (500) 1500 (04...1.4-105 | 1010 (250)
DVJ5014-30H
DVJ5014-45H

®upma Mepco-Electra, CLUIA [18]
2804F R82RS
2804F 1R505
2804F 2R510 50 (100) 250 (npw 10°) 1010 Z3,7%1,7

2804F 3R520
2804F 00530

2805F 1R505
2805F 2R510

2805F 3R520 100 (200) 500 (npu 10°) F5x1,8 X 0,5 nb
2805F 00530
2805F 6R540

®upma Erie Elektronik, ®PT [32]

514-000 63 900 (npi 10)

o +60°C 08 Z5%26 10300
25 npn +125°C (200) o0 mn i 5% 53 Mo

@upma Stettner, SPT [27]

@

R O = A
5885

>

=y

) #5,1%23
55 Triko (20 Z'5,1X3,1)

N

MO75
5S Triko X M470
M750

M150




Mpodonrscenue IMpuroxcenun 2

Pupma Oxley, Anrans [14]

+300:£200 ([T100/D) Ll

+300:200 (1100/D)

. —200300 (M500/D)

200 (npu 1 D 4,6x4.4 ; 200500 (M700/E)
37 200500 (M700/E)

CD 5/25 —200+500 (M700/E)

®upma Mypata (Murata), Sinonus (21]

TZ03Z070A 57 MI10+100
TZ03T110A 1010 6X6X4,8 0,173 E M450:+300

TZ03R200A M750+300

DTMBOiD?ODA 1010 233%1,5 0,0512 5 M750+350

N @upma Mauycnra (Matsuschita Electric), Sinomns [33]
ECR-NN (npn 10) M600:£400
EC|

010
NN025 g (npu 10°) 5 M600:£400

® M750:+500

0 M750+500

ECR-NN030 50 (np 107) 100 (100) M750500

(mpit

ECR-NP0IO (npn MI10300 0.5 no
(mpu

ECR-PNOI0 (npn M650500
(npu 10°) .

ECR-PN025 M750+500

ECR-PN030 50 (100) (npu 105) 1010 (100) 2 36X1.5 : M750£500

ECR-PN035 (npu 10°) 5/30 M1200+800
ECR-PN030 M1200+800

ECR-RNO10 . (npu 10° M750+500

ECR-RN020 50 (100) 10 (100) 23.2x15 M7502£500
ECR-RN028 MI200+800

ECV-1ZW04 MI10+250
ECV-INW30X 50 (100) 0 100 (100) Z36x1,5 0,0153 M750+500




Ipodorxcenne Hpuroscerusn 2

1 2 3 | 4 | 5 | 6 l 7 | 8 | 9 | 10 | n ! 12
@upma Kuoro (Kyoto Ceramic), SAnonns [26]
TCR-3, TCK-3 150 (npm 105) Z32X1,5 0,0120 1/3; 1,5/5; M1200:+800 3322 u
/10, (—15...+65°C)
25 (75) 1010 (25) 2:55/1 ;%3/7152 ! \ 10/70,
sl/gg’; /35 i -
TCR-2,2L 100 (npu 10%) 224%1,25 0,00565 | 5/15; 5/20 M1200+800 3540 u
(—15... +65°C)
®upma Huro (Nitto Electric Mfg.), Sinosns [4]
ECR Moot 125 (250) 500 (ap 109 | w0 | pexu | oosre I wr ol e l - | 2 | 207100 I !







