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Marepuas u3 Bukumemu — cBOOOHOU SHITUKJIOTIEUH

BakyyMHO-JTIOMUHECIIEHTHbIV wHaukaTrop (BJIN), win
KaTomoroMuHectieHTHhIH ~— uHAUKarop (KJIM)  (vacuum
fluorescent  display (VFD), wHem. Digitron  n1ubo
Fluoreszenzanzeige) — 37€KTPOBaKyyMHbBIH IIPUOOP, SJIEMEHT
WHAVKAIUY, pab0TaIOIUi 10 IPUHIUILY 5JIEKTPOHHOM JIaMIIBI.

BJIN MOTYT OBITh CEerMEHTHBIMU, MaTPUYHBIMUY,
MHEMOHUYECKUMHU, KOMOMHUPOBAaHHBIMH.
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BakyyMHO-JTIOMUHECIIEHTHBIH HHJAUKATOD IIpeJiCTaBIsIeT COOOH 3JIeKTPOBAKYYMHBIH TPHOJ,
IpsAAMOIO HAaKajla C MHOXECTBOM IIOKPBITBIX JIIOMUHOMOPOM aHOZoB. [lapamerpsl JiaMnbl
mof00paHkl TAKUM 00pa3oM, YTOOBI OHA MOTJIa paboTaTh IPU HU3KUX aHOAHBIX HATIPSKEHUAX —
OT 9 710 27 B.

Katoa

[IpencraBiser cobol KaToJl MPAMOrO Hakajia U3 BoJbdpama c gobaBiaeHHeM 2 % ToOpus I
obJieryeHusi SMUCCUH ITPU CPABHUTEJIPHO HEOOJIbIIION TeMmeparype. HecMoTpst Ha TO, YTO TOPUE
SIBJISIETCSA PAIHOAKTUBHBIM 3JIEMEHTOM, BAKYYMHO-JTIOMUHECIIEHTHBIN WHUKATOP COBEPIIIEHHO HE
IpeJicTaBJIsAeT OMACHOCTH JJI1 OlepaTopa, MOCKOJIbKY, BO-IIEPBBIX, IIPOIIEHT TOPUA B HUTH OUYEHb
HEBEJIUK, a BO-BTOPBIX, OOJIbIIAs YAaCTh aTOMOB TOPHSA pACIOJIOKEHA B TOJIIE HUTH, U €€
uzjydeHue 3ajiep:kuBaercsa BoJbdpamom. IIpu mogHeceHMM K WHAUKATOPY AO3HUMETpPa OH He
PErUCTPUPYET KAKOTO-JIMOO IPEBBIIIEHUS YPOBHA paJilallii HAJ €CTeCTBEHHBIM (DOHOM. A BOT
eCcIi WHJNKATOp pas3buiics, ero HUTb He PEKOMEHJyeTCs TOABepraTh HAarpeBy BO H30eKaHUE
nmomnaiaHus Topus B BO3AyX. OCHOBHas ke OIMACHOCTH JIOKUTCA Ha COTPYAHUKOB 3aBO/IOB, T/E
MIPOU3BOAT UH/IUKATOPBI, HO U TaM, IPU COOJTIOIEHNN HEOOXOUMBIX Mep 6€30I1aCHOCTU, OHU He
TIO/IBEPTAIOTCA BO3/IENCTBUIO KAKUX-JTN0O0 OMTACHBIX (DaKTOPOB.

B 3aBHCHMOCTH OT BBICOTHI MHJIMKATOPa, IPUMEHSIOT JTUOO OJ[HY, JINOO HECKOJIBKO IMapaslyIeIbHO
COeTMHEHHBIX HUTEW AMAMETPOM MEHBIIlE 4YeJ0BEeUeCKoro Bojioca. J[JIsT WX HaTKEHUs
MMpUMeHeHbl HeOOJIbIIINEe IUIOCKUE IPY:KUHBI. HampsikeHue Hakajila, B 3aBUCUMOCTU OT JIJIUHBI
WHIUKATOpa, cocTaBiseT oT 0,8 10 5 B. Ecyim oHO Hen3BecTHO, HEOOXOUMO B IOJTHOH TEMHOTE
IUIABHO TIOBBINIATh HANpsKeHHE HaKajia OT HyJisd, IOKa He IMOSIBUTCA €/IBa 3aMETHOE KpacHOoe
cBeueHre. MIMeHHO NpPU TaKOH TeMIlepaType HHUTH OHa CIOcOOHA Ype3BbIYAWHO JO0JITO HeE
neperopaTh. Ilpm OosibllleM HaNpsKEHWH, KOT/Ja CBEYEHHE KaToZa XOPOIIO 3aMeTHO, PHUCK
reperopaHus Bo3pacTaeT. Pa3orpeB 3aHUMAaeT [I0JIM CEKyHABl U HHOTZA COIPOBOXKAAETCS
XapaKTEPHBIM aKyCTUYECKHUM «3BOHOM» T10 IIPUYUHE TeMIIepaTyPHBIX AedhopMaIivi.

UTO0OBI yJIyYIITUTh PABHOMEPHOCTD CBEUEHHUS Y MHOTOPA3PAIHBIX HHANKATOPOB, UX HAKAJI MTUTAIOT
IlepeMeHHbIM TOKOM. AHOJHbIE U CETOYHBble HAIpPs)KeHWs HAa HWHAWKATOPD IPU 3TOM HOJAIOT
OTHOCHUTEIbHO CPeTHEU TOUKH HAKAJIbHON 0OMOTKHU CHJIOBOTO TpaHC(I)OpMaTOpa[l]. [ cHmKeHuA
HEpaBHOMEPHOCTU CBEYEHMs, CBA3AHHOI'O C BO37eMCTBHEM BHEIIHUX 3JIEKTPUUYECKUX II0JIel U
3apsA70B, CKAIUIMBAIOIIUXCA Ha cTekse (IU3JeKTpPHKe), Ha BHYTPEHHIOI IIOBEPXHOCTHh KOJIOBI
HAHOCAT HAIlbIEHHE B BHJ€ MPO3PAYHOTO CJIOS METaJIa, COeJUHEHHOTO ell€ OJIHON IJIOCKOU
MPY>KUHOU € OJTHUM U3 BBIBO/IOB HUTU HaKaJsa.

CeTKu

B omimune OT ceTOK HPUEMHO-YCHJIMTEIBHBIX PAJINOJIaMI, SABJISIONIUXCA IUJINHIPUIECKUMH,
cerku BJIN — miockue. KosnuecTBO ceTOK OOBIYHO PABHO KOJUYECTBY 3HAKOMECT MHIUKATOPA.
HaznaueHnue ceTok — ABOSIKOE: BO-TIEPBBIX, OHU YMEHBIIAIOT HAPSKEHUE, IOCTATOUHOE JIJISI TOTO,
YTOOBI WHIUKATODP CBETWICSA SPKO, a BO-BTOPBIX, 00ECIIEUMBAIOT BO3MOKHOCTh KOMMYTAIIHMHU
pa3psAoB IPU JAMHAMUYECKONW WH/IUKAINU, TpeBpalias MHOTOPa3psAAHbIA WHAWKATOp (1160
COBOKYITHOCTh HECKOJIBKMX OJIHOPA3PAJIHBIX WHJIMKATOPOB, OJHOMMEHHBIE AaHOABI KOTOPBIX
COeZIMHEHBI MMaPAJUIEBFHO) B CBOETO POJIa MATPHUILY 3JIEKTPOBAKYYMHBIX JIOTHYECKUX DJIEMEHTOB
«W».
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Jlnss Toro, 4YTOOBI «BKJIIOUMTH» pas3ps/i, Ha CETKy IIOAai0T
MIOJIOKUTEJIbHOE CMeIlleHHe, HalpspKeHHe KOTOPOro PaBHO
aHogHoMy. Ilpu  HeOOJIBIIUX  AaHOAHBIX  HAIPSKEHUSX
MOJIOKUTEJIbHOE CMellleHre Oe3BpelHO i JjaMnbl. OHa
paboTaeT B peKUMeE C CETOUHBIM TOKOM.

AHoAbI

AHOZIBI TOKPHITHl JIOMHUHODOPOM C HEOOJIBIIION BHepruei
BO30YK/ZIeHUsI, COCTABJIAIONIEN BCETO HECKOJIBKO 3JIEKTPOH-
BOJIBT. IMEHHO 3TOT (paKT W MO3BOJISET JiaMIle paboTaTh IpHU
HU3KOM aHOJHOM HAIPsDKEHUH, TaK Kak JJIOMUHOGOP XOPOIIIOo
BO30YyKJlaeTcsl SJIEKTPOHAMU HU3KOW dHepruu. CBeTsATcs CBeMeHIe aHOLOB-CErMEHTOB Nog
CErMEHTHI U MPU OCBEIIEHUH JIAMIION YEPHOTO CBETa, SHEPTUSA ceTKoit B MHavkaTope UB-18
(oTOHOB KOTOPOU MpHU JJIKHE BOJIHBI B 380 HM COCTaBJISIET

BCero 3,27 3B:

AHOZBI OOBIYHO HAXOMATCSA HA IUIOCKOM IUIACTUHE U3 KEepaMHUKU JIMOO CTeKsIa, Ha KOTOPOU
meTonoM ¢oronutorpadum obpa3oBaHa CcBoeoOpa3Has IledaTHas IulaTa. B HEKOTOPBIX
WHUKATOPAX, C IeJIbI0 MOBBINIEHU KOHTPACTHOCTH U300paskeHUs B 00ecIiieueHss BO3MOKHOCTH
MPUMEHEHHUsA aHOJOB HETOUHOW (OpPMBI, MEXIy CeTKaMU W aHOJAaMHU pa3MelleHa uYepHEHas
MeTa/UTUYecKass Macka C OTBEPCTUSAMU. B MHOropaspsiIHBIX HHJIMKATOpaX COeTUHEHHE
OJTHOMMEHHBIX aHOJIOB MeXKJIy cO00#, HeoOXOAUMOe I AUHAMHYECKOW WHIAWUKAIIUU, CJIeJIaHO
MpsAMO Ha IUIACTHHE-IUIaTe, YTO IT03BOJIET COKPATUTHh KOJIMYECTBO BBHIBOJIOB Y JamIrbl. Ecym
YCTPOHMCTBO JUHAMUYECKON MH/IMKAIIUN COOMPAETCA U3 MHOKECTBA JUCKPETHBIX OJHOPA3PATHBIX
WHUKATOPOB, TAKUE COEMHEHUS BBITIOTHAIOTCSA CHAPYKH.

MMeHHO u3HOC JIIOMHHOGOpA, a BOBCE HE IIOTEPSI SMHCCHUHM KaToda (IIOCKOJIBKY KaTOABbI W3
TOPHUPOBAHHOTO BOJIb(ppaMa OUeHb JOJITOBEUHBI), BHI3BIBAET IIOCTEIIEHHOE YMEHbBIIIEHHE SPKOCTH
CBeUYeHUs MHAUKATOpA. DTO AOKa3bIBaeTcs TeM (haKTOM, YTO PEJIKO UCIIOJIb3yeMble CETMEHTHhI Ha
OTHOM M TOM K€ MHJINKATOPE MOTYT CBETUTHCA 3aMETHO sIpYE YaCTO UCIIOJIb3yEMBIX, B TO BpeMs,
KaK IIpU IOTepe SMUCCUU KaToAa OHU ObI TEPSIU APKOCTh paBHOMEPHO. C IeIbI0 3BHAUUTETHHOTO
3aMeJlJIeHUs JTaHHOTO Ipoliecca peKOMeHIyeTcs MOJAaBaTh HAa aHOJbI-CETMEHTHI HAIIPSKEHUE He
Boile 12 B. Ha mpakTuke, ofHako, 5TO TpeOOBaHHE HEPENKO HTHOPUPYETCS, U WHUKATOPHI
SKCIUIyaTUPYIOTCA IPU AHOJHOM HAIPSAKEHUM B 27 B, 0T4ero TepAT APKOCTh B TeYEeHHE
HECKOJIBKUX JIeT. [IpruéM, aHOiHOe HalIps»KeHHe 0OBIYHO He CTaOMIN3UPOBAaHHOE, M3-32 YETO OHO
MPOTOPITMOHAIILHO BXOJTHOMY ceTeBoMy. Jlake ecid B BJIEKTPOCETHU BBIZIEPIKUBAETCS] TPeOyeMbIit
JIOITyCK +/- 10%, TO, COBMECTHO C IIE€PEX0JI0M B 1993 rojay ¢ HomuHasa 220 B Ha 230 B (I'OCT
20322-92), BEpXHUU IIpeJies B 253 B Mo cpaBHEHHIO C PaCUETHBIMHU 220, a 3TO 1,15 pa3a, — JIae€T
yBeJIMUEHWE SPKOCTH W MOIITHOCTH, BBIJIEJIAEMON HA aHOJaX, B 1,32 pasa OT MaKCHMAaJIbHOU
paboueil. ATO MOMKET 3HAYUTEJIBHO YCKOPUTH HM3HOC BJIM. ITO ke 0OBSACHAET 3HAUUTEHHYIO
pasHUIly B pecypce oqHOro U Toro ke BJIM B pa3snyHbBIX MeCcTax SKCIUIyaTalluH.

B ocnoBHoM B BJIVM npumeHsieTcss JIIOMUHOMOP C IIUPOKOIOJOCHBIM CIIEKTPOM CBEUYEHUs, MUK
KOTOPOTO IPHUXOAUTCSA Ha CHHE-3€JIEHBIA IIBET. B OCHOBHOM TakKue WHIUKATOPBHI 3aKPBIBAIOT
3eJIEHBIMUA CBETO(PUIBTPAMHU, OJHAKO, ITUPOKOIIOJIOCHOCTh TaKOTO JIOMHHOMOpPaA II03BOJISET,
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WCIIOJIb3YyA JApyrue cBeTOQUIbTPHI, MOJy4aThb U HHble I[BeTa cBedyeHUA. Tak, B TaliMepe
«CHUTHAJI-201» UCHOJIB3YETCA KEITHIN CBETOUIBTP, 2 B AHAJIOTUYHOM I10 KOHCTPYKITUU ITpubope
«DJeKTPOHUKA 21-10» — cuHUU. KE€nTble cBeTOPUIBTPHl NPUMEHEHbBl U B I€JIOM psfie
BHU/IEOMarHUTOMOHOB CepeINHbI JeBAHOCTBIX I'0/I0B. HeKoTOphle 5K3eMILIAPHI TIEPBUYHBIX YaCcOB
I[TYK-3 (6e3 byxkBeHHOTO HHJIeKca «M») coziepkaT KpacHble cBeTOQMIbTPhL. Bo Bcex ykazaHHBIX
ciydasnx, OJaroiapss IMIMPOKOIIOJIOCHOCTH CIIEKTpa W3JIydYeHUs JIIOMUHOQOpa, 3HAKUM Ha
UHAUKATOpe «OKPAIIUBAIOTCSA» B COOTBETCTBYOIIUU IBeT. CieayeT, OJAHAKO, OTMETUTh, UTO
CBETODMIIBTPHI, I[BET KOTOPHIX OTJIUUYEH OT 3€JIEHOT0, CIIOCOOHBI 3aMETHO CHIKATh OOIIHMH KIIf
CHUCTEeMBI «UHJUKATOP-CBETOMUIBTP>.

[Ipumensiorca B BJIM u joMuHOGOPBI UHBIX IIBETOB CBeueHUA. VIMU BBIZEJIAIOT OT/IeIbHBIE
CerMeHTBl Ha (OHe OCTaJbHBIX, IOKPBITBIX YIOMAHYTBIM BBIIIe IIHPOKOIIOJIOCHBIM
soMuHOpopoM. CHeKTp U3JIydeHUs STUX JIIOMUHODOPOB Oojiee y3KOIMOJIOCHBIN, U CBETODUIIBTP
U3MEHUTH [IBET CETMEHTOB, MOKPBITHIX UMU, He CIIOocoOeH (a cIoco0OeH JIUIIb CAeIaTh UX MOUTH
b0 coBceM HeBUAMMBIMHE). [I03TOMY COBMECTHO ¢ MHAMKATOPAMU, UMEIOIINMU MHOTOI[BETHbIE
CErMeHTHI, 0OBIYHO MPUMEHSAIOT HeUTpabHble cBeTOGUIBTPHI. Cie/lyeT OTMETUTD, YTO HEKOTOPBIE
W3 TaKUX JIIOMUHOMOPOB UMEIOT elleé Oosiee HU3KYI0 DHEPTUIO BO3OYXKJIeHHA — TaK, KpacHble
CErMeHThl UH/IUKATOPOB CHOCOOHBI CBETUTHCA HEe TOJIBKO IO JIAMIIOM YEPHOIO CBETA, HO U IOJ,
CHHUM CBETOLHNO/OM.

letTtep

FeTTep, aHAJOTUYHBIM TeTTepy OOBIYHBIX PaJUOJIAMIIL,
pacrosio’keH B Oa/UloOHE UWHAWKATOpa HAa CIEeNUaJIbHOM
zep:karesie cOOKy TaKUM 00pa3oM, YTOOBI HE MeNIaTh BHIXOAY
U3 HEro CBETOBOTO W3JIyUeHUs, WU BBINOJIHEH B BHJIE
METALIMYECKOTO HaNbUIeHUs Ha Kosbe. IIpu HapylieHUU
TEPMETUYHOCTH BaKyyM HapyIlaeTcd U TeTTep CTAaHOBUTCH
O0enbIM (CM. pHC.), UYTO MOKET CIYKUTH CIIOCOOOM KOHTPOJIA
I[€JIOCTHOCTH UHAUKATOPA.

Bernoe NATHO CUrHaNNU3upyeT o
I/ICTOpI/IH HapyLIEHUN repMETUYHOCTU KONBbI

MHOMKaTopa

HpeZLHOCI)IIIKaMI/I AJId CO3JaHUA BAKYYMHO-JIIOMHUHECHEHTHBIX
HWHAWUKATOPOB B 1960—X rogax ABUJINCh:

= HexenaHve pykoBoguTenemn SsINOHCKUX KOMMaHUK, BbIMyCKaBLUNX SNIEKTPOHHbIE KNaBULLHbIE
BbluncnmTenbHble MawmnHbl (OKBM), BeinnadmeaTe posantu doupme «Burroughs», nateHT
KOTOPOW Ha ra3opaspsigHbli MHOMKATOP B TOT Nepuog ewé AencTBoBarn,

= YMEHbLUEHNE cnpoca Ha paaunonamnbl, crnegcresMemM KOToporo 3aBoibl, roe MMeeTcsa
O60py,D,OBaHI/Ie ONA N3roToBJN1EeHNA SNEKTPOBAKYYMHbIX I'IpI/I60pOB, HeOGXOLI,I/IMO 3aHMMaTb
npon3BoacTBOM AOpPYyrux n3genunin Bo nsbexaHme 3aKPbITUA,

» OTpaboTaHHast Ha MOMEHT Havana paspaboTku BJTN TeXHONOrMst M3roTOBNEHUSA CXOA4HbIX MO
NPUHUMNY OENCTBUS, OAHAKO, BbICOKOBOSLTHLIX NPMOOPOB — aHanoroBbIX 3NeKTPOHHO-
ONTUYECKMX NHOUKATOPOB TUMNa «Marn4yeckum rmas» (Tak, BJ1IM nepsoro nokoneHnsa mano
OTNNYAIOTCSA NO KOHCTPYKUUKN OT BaTapenHbiX MHANKATOPOB «Marndeckui rmas» 1E4A, DM70 n
NoAo6HbIX);

= HeobxoammocTb pa3paboTkm nHgukaTopa, ansa paboTbl KOTOPOro He TPeBYHOTCS BbICOKME
HaNpsPKEHUs, HO No3BonstoLero o6onTuch 6e3 noka 4ePULMTHBIX B Ty 9MNOXY CBETOAMOL0B
(BaKyyMHbI HakanbHbI MHAWKATOP, OTBEYaoLWwmin 3ToMy TpeboBaHuIo, B TO BpEMSs Takke eLué
OblN 3anaTeHToBaH, HO APYron amepukaHckon komnaHnen — RCA).
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B CCCP Bmepsbie BJIM ObLTH IpUMEHEHBI ISl KaJbKyJATOpa ¢ HazBaHueM JKBM «24-71», 3TOT
KaJIbKYJIATOP ABJISUICS (PYHKIIMOHAITBHOUN KOIMEN aHAJIOTUYHOU AMOHCKON Mozaenu Sharp QT-8D.
Koryia B 1971 rogy oTAaBaiu TexHudeckre TpeOoBaHUA Ha 3aBOJ « PedsiekTop», TO pa3paboTuynku
0OsLTUCh, UTO B3aBOJ[ HE YCIEeT BBIMYCTUTh WHAUKATOPHI K HAa3HAYEHHOMY CPOKY. YUTOOBI
MOJICTPAX0OBAaThCA U UMETh BO3MOKHOCTb OIIEPATUBHO 3aMEHUTh UX Ha ANOHCKUE aHAJIOrU, popMa
U PACIIOJIOKEHUE 3JIEMEHTOB OBLIO TaKKe aHAJOTHUYHBIM C SITOHCKON Mozesbio. OIHAKO 3aBOJ
CIIPAaBWJICA C 33JJaHUEM U BBIIIYCTUJ WHAUKATOPBI, KOTOPbIE BIOCJIEJICTBUU IOJYUYNIN HAa3BaHUE
NB-1 u NB-2. Ilocnennuii, KpoMe KaJbKyJIsATOpa 24-71 U ero aHajora «JjekTpoHuka C3-07»,
0O0JIbIIIe HUT/IE HE WCII0JIb30BaJICS.

NMokoneHus HAMKaATOpPOB

BakyymHO-JIIOMUHECLIEHTHbIe WHAUKATOpPBl npousBoamauce B CCCP, I'IP, u Anonun. B
HaCTOsIIlee BpeMs OHU M3TOTaBJIUBAIOTCA B fIMOHUU, B HEOOJIBIIIOM KOJIMYECTBE IIPOU3BOJATC B
Poccuu u Ha YkpauHe. Bce BakyyMHO-JTIOMUHECIIEHTHBIE UH/INKATOPHI, BHIMTYIIIEHHbIE KOT/Ia-T100
B MUPe€, MO>KHO YCJIOBHO IIOZIeJIUTDh HA TPU IIOKOJIEHUA:

1. hgukatopsbl ¢ umnuHgpudeckum 6annoHomM. BHyTpu 6annoHa nomelleHa nnockas nnactuHa ¢
aHodamu, K KOTOPOW NPUKPENseHbl OCTarnbHble 3NeKTpoabl. BbIBOALI pacnonoxeHbl ¢ Topua
namnbl 6o ¢ obounx eé TopLuoB.;

2. lngukaTtopbl € NIockMM 6annoHoM, HabpaHHbIM U3 NIMCTOBOrO CTEKMA, CKNeeHHoro ocobom
MacCTMKOMW, rae BEpXHee CTEKINO SABNSAETCS BbiNyKnbiM. [nockue BbIBOAbI pacrnonoXeHbl Ha
CTbikax GannoHa, WTeHrenb BKIeeH oTAenbHO cboky nnbo ¢ obpaTHON CTOPOHDI;

3. MlHgukaTopbl € NIocKkMM 6anfioHoM, OTnnYaroLwmMecs oT npeablayLmnx TeM, YTO BEpXHEE CTEKIMO
Takke ABNSETCs NIOCKUM. YToObl ero NPUNOOHATL HaZ CUCTEMOW ANEKTPOAOB, NO NEPUMETPY
NHOUKaTOpa BKINEEeHbl TOHKNE CTEKNSAHHbIE NONOCKU. [JaHHOEe yCOBEpLUEHCTBOBAHNE NO3BONNIO
N3rotTaBnMBaTh MHAMKATOP MPAKTUYECKN MOMHOCTBIO M3 NIMCTOBOMO CTEKNA (3a UCKMOYEHNEM
LUTEeHrens), YMeHbLUNTb SO0 Matepuana, MayLwero B 0TXoAbl.

Y BJ/IM 1epBOoro NOOKOJIEHHWS HENOCTAaTKAMH  ABJAKTCA:  CJIOXKHOCTb  W3TOTOBJIEHUS,
3aTPYAHUTEIBHOCTh PYYHOTO OIIPeAeIeHUs] IIOKOJIEBKH, HeEyA00CTBO MOHTa)Ka, OITACHOCTH
rnepejioMa IJIACTUHBI C aHOJAAMHU IPU MEXAaHUYECKHUX BO3/IEUCTBUSAX. DTO T'PO3UT 3aMbIKAaHUEM
HUTH HakKaja Ha JIpyryue 3JIEKTPObI, U, IPU HETPAMOTHO CIIPOEKTUPOBAHHBIX MENAX MUTAHUA U
yIIpaBJIEHUSA, BBIXOJIOM W3 CTPOsS U UX. YKa3aHHbIE HEJIOCTATKU U BBIHYAWINA MPOU3BOAUTENEN
pa3pabaThIBaTh HHANKATOPHI MOCJIEAYIONINX TOKOJIEHUH.

Y BJIU BTOpPOTO M TPETHETO IMOKOJIEHUH MEPBHIA U MOCJIETHUNA BBIBOJABI — 3TO BCErJa BHIBOJIBI
HUTU Hakaja. BBIBOZBI CETOK y HUX JIETKO OIIPEeJIeJINTh BU3yaJbHO, a COOTBETCTBHUE AHOJIHBIX
BBIBOJIOB CETMEHTaM IIPHU OTCYTCTBUU CIIPABOYHOTO JIMCTKA OIPEEIAIOT OMBITHBIM ITyTEM, BBOZS
WH/INKATOP B PaOOYUM pEXUM U KOMMYTHDPYA €ro aHozbl. Ciie/lyeT yUuThIBaTh, YTO, XOTSA B TAKUX
WHAWKATOpax 3aMblKaHWe HUTH HaKajla Ha JPYTUe 3JIEKTPOAbI MOXKET CIYUYUTHCA JIUIIb MPU
IeperopaHuy TaKOBOW, YTO CJIydaeTcsl KpaWHe peaKo, IPOEKTHPOBaTh IeNU MHUTAaHUA U
yOpaBjeHUs WHAUKATOPDOM BCE PpaBHO CJIeJlyeT C YYETOM BO3MOKHOCTHM BO3HUKHOBEHU
YKa3aHHOU CUTYyaIlUU.

Cneunaﬂbnme HHANKATOPbI

K CliIeaJIbHBIM OTHOCATCA UHAWKATOPbI, II0 KOHCTPYKIINU OT/IMYAIOIIKUECA OT TPAaAUTTHUOHHBIX.

MHaukaTopbl 6e3 ceTok
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[T03BOJIAIOT YJIYUYIIUTh BUAUMOCTh H300paKeHHs Ha MHAUKATOPE, OJHAKO, BBIHYK/IAIOT
OTKa3aTbCA OT JMHAMUYECKON WHAMKAIMNU U HECKOJbKO IIOBBICUTh AaHOJHOE HaIlpsKeHUe.
[Ipumepsl Takux NOPUOOPOB — JIMHEWHBIW wWHAUKATOp UB-26, mnpuMeHseMbIi B dYacax
«DJIEKTPOHMKA 7», a TaK)Ke CerMeHTHbIe MHAUKATOPbI Gpupmbl « CuibBaHuA» — 8843 u 8894.

BakyyMHO-TIOMUHECIIEHTHBIN WHAUKATOP THIa FKB-26 cmocobeH oToOpakaTh CeMb TOYEK,
PAaCIOJIOKEHHBIX B PAJl. B oTyimune OT APYyrux BaKyyMHO-JTIOMUHECIIEHTHBIX WHAUKATOPOB, OH HE
MMeeT CETKH. IJTO HCKJIIOUYAaeT BO3MOXKHOCTH HCIIOJIB30BAHHUSA €ro B CHCTEMAaX AWHAMHUYECKOM
UHAUKAIIMY W 3acCTaBjiseT IMTAaTh €ro aHOAbl HECKOJbKO 3aBBHIINIEHHBIM HaIpPsKEeHUEM.
Cy1ecTByeT Tpu BapuaHTa uHAUKaTopa MB-26, KOTOpBIE OTJIMYAIOTCA APYT OT JpyTa IIOKOJIEBKOM
(«THII 1», «THII 2», «TUI 3»). ¥ HHAUKATOPA «THUII 1» BBIBEJIEHBI KOHTAKTHI BCEX CEMH TOUYEK; y
WHIUKATOPA «THUI 2» OOBeAWHEHBI BBIBOJABI 1-2, 3-4-5, 6-7 TOYEK; Yy HHAWUKATOpA «THII 3»
o0beUHEHBI BBIBOABI 2-3 W 5-6 Touek. Takum o00Opa3oM, MOKET OBITh OCYIIECTBIIEHO
MTOAKJIIOYEHNE MHINKATOPA «TUII 1» BMECTO «THUII 2» HJIA «THUII 3» IIYTEM O00BbeIMHEHUS BHIBO/IOB,
HO He HaoOOpOT.

«TpéxmepHbIe» UHANKATOPbI

VIMeroT CJIOKHYIO 3JIEKTPOTHYIO CUCTEMY, COCTOSIIIYIO M3 CIIEAYIOIINX «CJIOEB» (IIepeYrCIeHHbIX B
HaINpaBJIeHUU OT HAOJIIO/IATesIsA): IUIACTUHBI C «IEPEeJHUMU» aHOAAMU-CETMEHTaMH (KOTOpbIE
ABJIAIOTCS TIPO3PAayHBIMU), «II€pe/lHETO» Habopa CeTOK, KaTojAa, «3aJHero» Habopa CeTOK U
«3aJIHEN» TUJIAaCTUHBI C aHOJaMU-cerMeHTaMH. 1103BoJISIOT GOpMHUpPOBaTh M300pa’keHue B JABYX
IUIOCKOCTSIX, PACIIOJIO?KEHHBIX OJ[HA 34 JIpyrod. Hanuiu npuMeHeHne B 1IEJIOM Psi/ie MYy3bIKJIbHBIX
IEHTPOB CEPEUHBI JIEBTHOCTBIX To/10B. [Ipou3BouTesi OGBICTPO OTKA3aJIUCh OT HUX 0 MPUUYUHE
CJIOXKHOCTH M3TOTOBJIEHUS.

MHAanKaTopbl 0GpaTHOM CTPYKTYPbI

B Hux KaTroJ H IIaCTHMHA C aHOAAMHM KaK OBl IIepecraBjI€eHbl MECTaMH, a CETKH OCTaBJICHBI
ImocepearuHe. AHOI[I)I HaHECEHbI Ha IIepeqHee CTEKIIO. CeTku IIpy 9TOM HE MEIarT Ha6JIIOI[aTe.TIIO
BUIOETDH UX.

MHaukaTopbl ¢ UMC Ha cTekne (chip-on-glass, COG)

B HUX mpuMeHseTCSA TEXHOJIOTHs, aHAJIOTUYHAs TOW, UTO HMCIOJb30BaHa B HeKOTOpbix KKI.
[Tpumenenne 6eckoprycHoit KMOITI MC, pacrnosio:keHHOU BHYTpU OayIOHA, MO3BOJISET PE3KO
COKPAaTUTh YHCJIO BBIBOJOB Y JIAMIIBI, OJHAKO, JIeJIa€T WHJUKATOP UYBCTBUTEJIBHBIM K
CTaTHYECKOMY 2JIeKTpruuecTBY. [IpuMepom Takoro mpubopa ABJsSETCS OTeUeCTBEeHHBIN MIKATIbHBIHN
unaukarop tumna UBJIIY1-11/2.

MHaukaTopHbie moaynu

B wux TexHosorus «chip on glass» He mpuMeHseTCs, OJJHAKO, 32 MHJIMKATOPOM PacIojIoKeHa
I1aTa, rjae padMenieHsl IMC ynpasiaenus (kak mpasuiio, coBMectuMble ¢ HD44780, RS-232 nin
MIPOTOKOJIOM TAapaIIeJIbHOTO IOpTa) W Mpeo0pa3oBaTeshb HAIPSKEeHUs, MO3BOJISIOMINNA MUTATh
MOAYJAb OAHUM HampspkeHueM (oO0bruHO 5 B). IlogoOHBIE fAuCIUIENHBIE MOJAYJIN 4YacTO
HCIIOJIB3YIOTCA B COCTaBe KACCOBBIX TEPMUHAJIOB I10/] Ha3BaHUEM «JIUCIJIEN ITOKYTIaTesIsA», a MeHee
KpYIIHblEe, He HMeEIe COOCTBEHHOTO KOpIyca - B KOIMPOBAJIBHBIX amIlapaTaxX, cepBepax Hu
ZIpyTux ycTpoiicrBax. HekoTopble U3 COBpPEMEHHBIX JUCIJIeeB IOKyHaTess BBIIOJIHEHBI BMECTO
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BJIN na userHeix TFT-maTpunax u coBmemaloT B cebe QyHKIUHM Hu¢pPOBoH GHOTOPAMKU JIs
IoKas3a pekjaMbl U BUpTyasbHOro "BJIN" ¢ TakuMm ke mpudToM B HIKHeH dacTH skpaHa. Ilo
crioco0aM yrpaBJieHUs 3TH MOZYJIU HE OTJIUYAIOTCA OT OOBITHBIX.

IIpumMeHneHue He 1O HA3HAYECHUIO

ITockosbky BJIU ABIAIOTCS 3JIEKTPOHHBIMHU JIaMIIaMHU, BO3MOKHO IIPUMEHeHUe UX JJIsl YCUIeHUsA
SJIEKTPUYECKUX curnanosl2]. I[Ipy B3TOM, TIPUXOAUTCA MHUPUTHCA C BO3HUKHOBEHUEM
MuKpodoHHOTO 3ddekTa (rmockonbkKy BJIVM n3HavajgbHO HE MpeJHA3HAUEHBI JIJIS UCIIOJIb30BaHUS
B KaudecTBe YCHWJIMTEJbHBIX PAJIM0JIaMIl, B HUX He NPUHATHI MEPHI II0 YCTPAHEHUIO TaKOTO
addekra). Hakam B TaKuX yCHJINTEIBHBIX KAaCKaJlaX, ¢ IIeJIbI0 IIPeIOTBPAIlleHUs OSABIEHU QOoHa,
MMUTAIOT HOCTOAHHBIM TOKOM.

IIpousBoauTe I

CCCP

= CapatoBckuit 3aBog «Pednektopy;]

= OproBCKWit 3aBOf 3NEKTPOHHbIX NpuGopos;!
= [leHuHrpagckoe o6beauHeHue «CeetnaHay;
= [19TbKOBCKMIA 3aBOa, « AHOAY.

= BuHHMUKMI 3aBOA «OKTﬂ6pb»[6]

Poccus
= Capatosckun OOO "Pocanektpokomnnekt" (6biBw. HAW "Bonra"),
= OprnoBCKuUi 3aBO, ANEKTPOHHbIX npm6opos.[4]

YkpauHa

= PoeeHckuit 3aBog asotpoH.l’]

SAnonuslS

= Futaba
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ITpumeuanua

1. Hanbonee npocton cnocob perynnpoBkn (YMEHbLLEHNSA) SPKOCTN CBEYEHUSI HONKaTOpa —
BKIIOYEHNE pe3ncTopa B pa3pbiB NPoBoAa, COEANHAIOLEro BbIBOL, CpeaHEeN TOYKM HakanbHON
0OMOTKM ¢ ocTanbHom cxemon npmubopa. Ero gencrene aHanornyHo AenNCTBUO pe3ncropa
aBTOMAaTUYECKOro CMeLLeHUs B Lenun Katoga anekTpoHHon namnbl. (XKypHan «Paguno», 1986 T,
Ne7, ctp.30)

2. Vacuum Fluorescent Display Amplifiers For Primitive Radio (http://www.hpfriedrichs.com/rr-vfd.
htm) ApxmneHas konus (https://web.archive.org/web/20120729125824/http://www.hpfriedrichs.co
m/rr-vfd.htm) ot 29 uionga 2012 Ha Wayback Machine

3. OnekTpoHHbIe Yackl AnekTpoHuka 7. NMponssoacTeo - 3aBog PedonekTop. YnnyHbie Yachl,
HaCTEeHHbIe Yacbl, 6eryLulasa cTpoka, anekTpoHHoe Tabno pasnuyHbix Buaos (http://elektronika7.r
u/). Nata obpawyenus: 10 sHapsa 2015. ApxusupoaHo (https://web.archive.org/web/20141217083723/htt
p:/lelektronika7.ru/) 17 pekabpsa 2014 roaa.

4. OAQ "OpnoBcKuMI 3aBOA 3NEKTPOHHBLIX MPMOOPOB". NHANKATOPbLI BaKyyMHO-TIFOMUHECLIEHTHbIE,
namnbl anekTpoHHble, XKKW. Katanor Poccunckux MNpegnpuatuin. MPUBOPOCTPOEHUE (htt
p://www.industrial-russian.ru/company/2394.html). Jata o6pawienus: 10 sHBapsa 2015.
ApxusuposaHo (https://web.archive.org/web/20150110201856/http://www.industrial-russian.ru/company/2
394.html) 10 anBaps 2015 roga.

5. http://www.leningrad.su/museum/show_calc.php?n=65 ApxusHas konus (https://web.archive.or
g/web/20150103180706/http://www.leningrad.su/museum/show _calc.php?n=65) ot 3 sHBaps

https://ru.wikipedia.org/wiki/BakyyMHO-1IOMUHECLEHTHbI_MHANKATOP 8/9


https://ru.wikipedia.org/wiki/Noritake
https://commons.wikimedia.org/wiki/File:Elektronika_MK_52_with_ERROR.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Elektronika_MK_52_with_ERROR.jpg?uselang=ru
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Elektronika-413-inside.jpeg
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Elektronika-413-inside.jpeg
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Elektronika13.jpg
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Elektronika13.jpg
https://commons.wikimedia.org/wiki/File:MK-56_Closeup.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:MK-56_Closeup.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Elektronika-13_(digital_clock)_front_%26_back.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Elektronika-13_(digital_clock)_front_%26_back.jpg?uselang=ru
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Alfa-open-dark.jpg
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Alfa-open-dark.jpg
https://commons.wikimedia.org/wiki/File:EL-7.JPG?uselang=ru
https://commons.wikimedia.org/wiki/File:EL-7.JPG?uselang=ru
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Nec-FIP9BDM6.jpeg
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Nec-FIP9BDM6.jpeg
https://commons.wikimedia.org/wiki/File:IV21_display.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:IV21_display.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:IV3A_display.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:IV3A_display.jpg?uselang=ru
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D0%B4%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7%D0%BE%D1%80%D0%B0%D0%B7%D1%80%D1%8F%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D0%B4%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80
http://www.hpfriedrichs.com/rr-vfd.htm
http://www.hpfriedrichs.com/rr-vfd.htm
https://web.archive.org/web/20120729125824/http://www.hpfriedrichs.com/rr-vfd.htm
https://web.archive.org/web/20120729125824/http://www.hpfriedrichs.com/rr-vfd.htm
https://ru.wikipedia.org/wiki/Wayback_Machine
http://elektronika7.ru/
http://elektronika7.ru/
http://elektronika7.ru/
https://web.archive.org/web/20141217083723/http://elektronika7.ru/
https://web.archive.org/web/20141217083723/http://elektronika7.ru/
http://www.industrial-russian.ru/company/2394.html
http://www.industrial-russian.ru/company/2394.html
http://www.industrial-russian.ru/company/2394.html
https://web.archive.org/web/20150110201856/http://www.industrial-russian.ru/company/2394.html
https://web.archive.org/web/20150110201856/http://www.industrial-russian.ru/company/2394.html
http://www.leningrad.su/museum/show_calc.php?n=65
https://web.archive.org/web/20150103180706/http://www.leningrad.su/museum/show_calc.php?n=65
https://web.archive.org/web/20150103180706/http://www.leningrad.su/museum/show_calc.php?n=65

28.10.2023, 09:32 BaKyyMHO-/TIOMUHECLIEHTHbIN MHANKATOP — Buknnenus

2015 Ha Wayback Machine Mukpokanbkynatop C3-27 npon3soactsa o0beanHeHUs
"CeetnaHa"

6. BUHHMUKNI NTlamMnoBbI 3aBO4 NUKBMAMPOBaH - HoBocTn BuHHMUb! (http://www.myvin.com.ua/ru/
news/stuff/6974.html). NaTta o6paweHuns: 10 aHeaps 2015. ApxmuposaHo (https://web.archive.org/web/
20150110203036/http://www.myvin.com.ua/ru/news/stuff/6974.html) 10 aHBapa 2015 roga.

7. NAO "PoBeHckui 3aBog "asotpoH" (http://www.ukr-prom.com/firm-728/). Oata o6paiieHus: 10
aHBapsa 2015. ApxmsupoaHo (https://web.archive.org/web/20150110200721/http://www.ukr-prom.com/fir
m-728/) 10 aHBapsa 2015 roga.

8. Vacuum-Fluorescent-Display (VFD) Tube Manufacturers' Web Sites - Tutorial - Maxim (http://w
ww.maximintegrated.com/en/app-notes/index.mvp/id/1154). Oata o6paiienus: 10 aHeaps 2015.
ApxusuposaHo (https://web.archive.org/web/20150110201858/http://www.maximintegrated.com/en/app-no
tes/index.mvp/id/1154) 10 anBaps 2015 roga.

JIureparypa

= Shionoya, S. and Yen, W.M. Phosphors for vacuum fluorescent displays and field emission
displays // Phosphor Handbook. — Taylor & Francis, 1998. — P. 561—572. — 944 p. — ISBN
9780849375606.

CepLIKI

= CoBpeMeHHble Yacbkl Ha NIMUHeCLEHTHbIX nHankaTopax MB-12 (http://radioaktiv.ru/shems/digit
al/timers/174-publ_125.html)

= Peagkui NIOMUHECLEHTHBIV MHAMKATOP 4515 MHopMaLMoHHbIX Tabno MBJTIM-12M (http://rm-lab
s.blogspot.ru/2014/02/vfd-rare-tube-ivim-12m.html)

Uctounnk — https://ru.wikipedia.org/w/index.php?title=BakyymHo-ntomuHecueHTHbIn_nHankaTtop&oldid=133419593

Ota cTpaHuuUa B nocnegHumn pa3s 6bina oTpegaktupoBaHa 4 okTA6psa 2023 B 23:44.

TekcT goctyneH no nuueHsun Creative Commons «C ykasaHuem atopctBa — C coxpaHeHunem ycnosumn» (CC BY-
SA); B oTAENbHbIX Cry4asx MOryT eCTBOBaTb JOMONHUTENBHbIE YCIOBUS.

Wikipedia® — 3apernctpupoBaHHbI TOBapHbIA 3HaK HEKOMMepYecKkon opraHnsaumm ®onHg Bukumeana (Wikimedia
Foundation, Inc.)
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