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MOIIIHBIE ITIOAOCOBBIE
OBBEMHO-PE3SOHATOPHBIE CBY-®PHABTPbI

C MUHHUMAABHBIMH IIOTEPSAMH

ABTOpamu pazpaboTaH P MOIIHBIX ITOAOCOBBIX

(PUABLTPOB Ha OCHOBE ABYX BCTPEYHO HAIPABAEHHBIX
rpebeHOK IPSIMOYTOABHBIX PE30HATOPOB C AULIEBOH

CB43bI0, PAa3MEIIECHHBIX B 3aIlIPEAEABHOM BOAHOBOAE

U IIpeJHa3Ha4YeHHBIX JAS YCTAHOBKH B CUMMETPUYHYIO
IIOAOCKOBYIO AUHHIO. [IpHuBeneHbI pe3yAbTaThl PACYETOB

U U3MEepEeHU# mapaMeTpoB U3TOTOBAEHHBIX (PUABTPOB YEThIPEX
moAaHaIia3oHoB 4acToT B L- u S- nuana3zoHax. PUABTPEI
IIPONYCKAIT HENPEPBIBHYIO MOIIHOCTE HEe MeHee 200 Bt

1 00€eCIIeYNBaIOT IOAYOKTABHYIO IIOAOCY IIPOIIYCKAHUSA
IIOA€3HOT0 CUTHaAa C rorepamu He boaee 0,8 nb,

a TakiKe IToJaBACHHE BTOPOU U TpeThed TapMOHUK CUTHAaAA
He MeHee 60 ab.

BBEAEHUE B nanHo11 pabote npensiokeHa KOHCTPYKIMS MOIEPHH3UPOBAH-
JI71st ToaBIeHUs BBICIINX TapMOHUK CUTHAIA B ycminuteasx — Horo BCO, obecriednBaromias ogaBIeHNE 10 TPEThEH TAPMOHUKH
MOIITHOCTH IIIMPOKO HCHOJB3YIOT GrIbTphl HIKHUX yacToT (PHY)  currama BriounTensHo. PaspaboTka puibTpoB BBIIOIHEHA C UC-
Ha OCHOBE Pa3JIN4YHOro BHU/ia pe3oHaTopoB. [Ipumenenne HY
MOXeT OBITh OTPAHUYEHO, €CIM MOLIHOCTb CHI'HAJIA JOCTUTAET
HECKOJIbKUX IECSTKOB BATT, TAK KaK HEOOXOJ MM XOPOIIHIT OTBOJ
TeIUIa OT PE30HATOPOB (BHUIBTPA, KOTOPBIE H30IMPOBAHBI OT TEIIO-
OTBOJISIIIIEH TOBEPXHOCTU TUIIEKTPUICCKHMU CJIOSIME C HU3KOM
TEIJIOIPOBOIHOCTBIO.

[Tpu BeIcOKHUX ypoBHAX MomHOCTH CBY-curnanza BmioTh
10 HEeCKOJIBKHUX COTEH BATT BO3MOXKHO IPHUMEHEHUE BCTPEd-
HO-cTepKkHEBBIX GuiabTpoB (BCD), B KOTOPHIX pe30HATOPHI
(cTepyxHNM) 3a3eMJIeHBI Ha GOKOBBIX CTEHKAX 3aIpeieIbHOTO BOJI-
HOBOZIa M TEM CaMBIM 00€CIIeYNBAIOT HEOOXOIMMBII OTBOJ TeIl-
ma. OHUM U3 OCHOBHBIX HenocTaTkoB BCO siBisercs Hanudue
ITapasUTHOM ITOJOCHI MMPOITYCKAHUSA B PalOHE TPEThel rapMo-
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HUKHN curHanga. CyInecTBYIOT pelleHns, HalpuMep, MOKa3aHHbIe A Pyc. 1. KoHCTpYKUIA BCTpeSHo rpeSeHyaToro nnsTpa:
B [1], mosBonsomue pacimputs nonocy sarpaxaenns BCO, 1 — BepXHsA rpedeHKka; 2 — HIKHAA rpebenKa; 3 — AMINEKTPHK;
OJIHAKO TEXHOJIOTHIECKH TaKKe (GUIBTPDI CTIOXKHBI B H3TOTOBJIE- 4 — 3anpepenbHblii BOTHOBOA; 5 — CUMMETPUYHAA NMHUS;
HUU U HaCTpOﬁKe. 6 — MecTa 3a3emneHns rpeﬁEHOK
L1 Ln
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Pes.1 Pes. 2 Pe3s.n Pe3s.1 Pes. 2 Pes.n
a) 6)

A Pyc. 2. FKpuBaneHTHble CxeMbl GubTpoB: a — OHY, 6 — BID
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A Puc. 3. KoHCTPYKUUA GUNBTPA C KOHTAKTHBIM YCTPOCTBOM

[I0JIb30BAHUEM YCOBEPIIEHCTBOBAHHBIX IIPOTPAMM YHCIIEHHOTO
MOJIEJIMPOBAHUS 1 [TAPAMETPUYECKOi ONTHMU3ANH (2, 3].

MPOEKTUPOBAHUE ®UJIbTPA

PaszpaboranHas KOHCTPYKIUS PUIBTPA COCTOUT U3 HECKOND-
KHX IIap BCTPEYHBIX IIPSIMOYTOJIBHBIX PE30HATOPOB, CBSI3aHHBIX
MeKy co60il CUIBHOI JINIeBOI U c1ab0it GOKOBOI CBA3SIMHU.
Pe3oHaTOpbI, 00beIMHEHHBIE B 1Be IPeOCHKH, TIOMEIIEHBI B TIPS
MOYTOJIBHBIN 3alIpefieJIbHBIM BOJIHOBOM M 3a3¢MJIEHBI Ha IIPO-
THBOIIOJIIOKHBIE CTEHKU BOJTHOBOAA (puc. 1), uTo obecrieqnBaer
XOPOIIHI OTBOJ, TeryIa. [[jIs yBeJIMueHns JINIeBO CBSISH Pe3o-
HATOPOB W UX TOTHOI (UKCAIIUN OTHOCUTEIBHO APYT APYTa,
MEX/Jy HUMHU IOMeI[eHa JUAJIeKTPHYecKas MOII0KKA ¢ MaJIOi
YHEeTbHOU JUOTeKTPUIECKON IPOHUIIAeMOCThIO (He 6oiee 2,3).
Koucrpyxuus ¢dpuiabTpa, KOTOPBI MOXKHO YCIOBHO Ha3BaTh
«BCTpeaHO-rpeberyarsiii puibTp» (BID), moxoska Ha MOKa3aH-
HYIO B [4], HO OT/IIHTaeTCs TeM, UTO MOMJIOXKKA C 00BEMHBIMHE
PE30HAaTOPaMHU PacIOIOKeHa B BOJIHOBOJIE, @ PE30HATOPBI COIJIa-
COBAHBI C II0JIOCKOBBIMH BBIBOJAMH.

OrMeruM, 4T0 KOHCTpYKIusA BI'D npencrasiuser coboi
1o coeii cytu a"anor ®HY Ha cocpe0OTOYEHHBIX dJIEMEHTaX.
[Tapbl BCTPEYHBIX PE30HATOPOB, CBSI3AHHBIX MEXIY COOOI CHIIb-

26,306
l 24,113
21,921
19,729
17,537
16,345
13,153
10,961
8,769

| 6,576
4,384
2,192

A pyc. 4. TennoBoii pacueT pacceuBaHus Tenna ofHoit rpebeHKu GuabTpa
Ha CTEHKY BONHOBO/A

HO JINI[EBOH CBSI3BIO, 9KBUBATEHTHBI 3a3eMIEHHBIM COCPETOTO-
YEeHHBIM eMKOCTSIM, a c1abast TUIeBas CBA3b MEXKIY COCCTHUMH
TapaMy pPe30HaTOPOB MMeeT UHAYKTUBHBIH XapakTep. OCHOBHAs
pasauna mexay ®HY nHa cocpemorodeHHbIX oaeMeHTax U BI'®
3aKJII09aeTCs B TOM, 4TO B BI'D 3a3emieHbl 06€ 06KIaKI KOH-
IEHCAaTOPOB, 06pa3oBaHHBIX I'peGEHKAMHU PEe30HATOPOB, TOT/A
xak B ®HY 3asemiieHa TOIpKO OfHA 0OKIagKa KOH/EHCATOPA.
OxBuBanentable cxeMbl ®HY u BI'O npusenens: Ha puc. 2a u 26
COOTBETCTBEHHO.

Cunte3 BI'D BrimonHsuIcs B nBa aTana. Ha mepBom arame ¢ uc-
TI0JIb30BAHKEM DJIEKTPOCTATUYECKON MOJEIN MHOTOIIPOBOSHOM
JIMHUY C JIUIEBOH CBA3BIO [1] U mapaMeTpIIecKoil ONTHMA3ANI
OBLIO OMIpejieNieHO HeOOXOAMMOe KOJIMIECTBO PE3OHATOPOB (hIIIb-
Tpa B rpebeHke — 8 11IT., @ TaKKe TPeOOBAHUS K IUIIEKTPIIECKOI
TIACTHHE.

Oxa3anoce, YTO IPU YMEHBIIIeHNH TOJNIIMHBI JUITeKTPUKA MIIH
YBEINYeHUH TUIEKTPUIECKOH IPOHUIIAEMOCTI TeOMeTPIIecKre
pa3meps! GUIBTPa YMEHBIIAIOTCS, OTHAKO 9TO BXOAWIO B IIPO-
THBOpeYne ¢ TpeOyeMOii 9TeKTPUIECKO IIPOIHOCTHIO pUIbTpa
u motepsamu. C 9TOi TOYKHU 3PEHNUs B peaTN30BaHHON KOHCTPYK-
1uu BI'® 6bu1 BBIOpaH AuaeKTpudeckuit Matepuan Rogers 5880
TojuHoi 0,38 MM.
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Ha BTOpOM 3TaIe BBIIONHSUICS [OJHBII SJIEKTPONMHAMIIECKUI
pacder GpUIbTPA METOIOM KOHEYHBIX 3JIEMEHTOB [2] U KOppek-
THPOBAJINCH pasMepbl GUIbTPa, IOy IeHHbIE HA [IEPBOM ITaIle,
C LeJIbI0 00ecIiedeHrs] MUHIMAIBHOTO YPOBHS BHOCHMBIX [IOTEPh
1 MUHHMAJIBHOTO K03 duimenTa 0OTpaskeHus 0T BXxoaa (GuibTpa
B 3a1aHHOI T10JI0CE TIPOITY CKAHNUSL.

PE3Y/IbTATbl U3TOTOBJIEHWA ONbITHOW MAPTUN

OUNbTPOB

Bcero 6pu10 paspaboTaHo U M3rOTOBIEHO ABe guTepsl BI'O
B L-nmamasoHe u nBe JUTEPHI B S-AHMANa30He C MTOJOCOH IPOITy-
CKaHHs T10JIe3HOTO cUrHaja 1/2 okrasbl. BI'® cocroar us aByx 1mo-
JTYKOPIIYCOB U3 CIIIaBa AIIOMHUHNS, B KOTOPBIE YCTAaHABIMBALTCS
IUIaTa-IUAJIEKTPUK C HAIIASHHBIMU Ha Hee MeHbIMU IpeOeHKaMU.
WNamepenus BI'® npoBoauaucey npu NoMoIIH ClIeMAIbHO pas-
pabOTaHHBIX KOHTAKTHBIX YCTPOUCTB, OCYIIECTBIISIONINX TIePEXO]
€ KOAKCHAThHON TMHUH HAa BO3AYIIHYIO CHMMETPUIHYIO JTHHHUIO.
Brernauit Bup GuIbTpoB (3aKpHITOrO U OTKPBITOTO) M IIPICOCLH-
HEHHOTO KOHTAaKTHOTO YCTPOICTBA ITOKAa3aHbI Ha PHC. 3.

TemnmoBoit pacueT mokasai, 9TO IPU PaBHOMEPHOM BBIfiesIe-
Huu 20 BT MomHOCTH Ha rpebeHKax GUIbTPA, BHIIOTHEHHBIX
13 MEIHOMW IIACTHHBI TOAIuHOM 0,5 MM, Ieperpes rpebeHOK
coctaBisieT He 6osee 27 K OTHOCHTEIBbHO MeCTa TeIIoCheMa
(puc. 4). 3arpaieHre BTOPBIX U TPETHUX FAPMOHHK BCEX JIH-
Tep TMoyInaoch He Xyxe deM —80 nb. Mamepennsiit KCBH Bcex
JUTEp coCTaBUI He 6ostee 1,2 B mosoce npomyckanust. PuiabTpsl
HMeIOT 3aIIac MO I0JI0Ce MPONMyCKAHUS U 3aTPaKIeHUs He Me-
Hee 10% u pu npaBMWIbHON cOOpKe He TPeOyIOT HaCTPOUKH.
CpaBHeHME PAaCYETHBIX U U3MEPEHHBIX XapaKTEPUCTUK (PHUIIb-
TPOB IIPUBEJEHO Ha PUC. 5.

HWsroroBienHble GIIBTPHI ObLIN UCIBITAHBI HA BO3IEHCTBIE
CBY-moraoctu He Meree 350 Bt B pabodem auamasoHe 9acTorT.
BI'® BrIIepskanu Bo3feiicTBHE U TOATBEPAUIN IPABUIBHOCTD BbI-
60pa KOHCTPYKIIMY U TEIIOBOH pacyer.

3AKJTIOMEHUE

B paboTe mokasaHa KOHCTPYKIUS MOIIHBIX ITOJTOCOBBIX
GuIbTPOB, HA3BAHHBIX «BCTPEYHO IPeGEeHYATHIMU (DUIH-
TpaMu». PUIBTPHI BEIAEP/KUBAIOT HEMPEPHIBHYIO MOLIHOCTD
He MeHee 350 Bt, apdexkTuBHO MOJABIAIOT BTOPYIO U Tpe-
THIO TAPMOHUKH ¥ BHOCAT MaJjble notepu (He 6oiee 0,8 1b).
ITpuBeneHsI pe3yabTATHl PACIETOB U U3MEPEHUI IapaMeTpOB
HN3TOTOBJIEHHBIX (DUIBTPOB YEKTHIPEX MOANUAIA30HOB IaCTOT
B L- 1 S-amanazoHax. e
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