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B HOMEPE

MNorpeburento, moxket GbiThb,
AOBONbLHO TpyaHo ybeanTbes

8 TOM, YTO MHKPOMPOLLECCOPb!
paboTaloT B COOTBETCTBUM C MX
NacnopTHLIMK
XapaKTEePHCTHKAMM,

O6nerunte 3agauy norpeburens
nomoxer o63op npobnem
TECTHPOBAHMSA M BO3MOMHbLIX
cnocob0o8 MCNbITAHMN.
MO3HAKOMMBLUMCL C 3THM
0630pom, notpebutenn cmoryT
Bbibpath Haubonee NoAXOAAWMH
M3 MHOTMX TECTEPOB C CAMbiMHK
PA3NHUHBIMW BO3MOXHOCTAMM.
25

Bnarogaps npumeHeHuo
V-06pa3Hbix KaHanoe nonesbie
TPAH3KCTOPLI C M3ONMPOBAHHLIM
38TBOPOM CTaNo BO3MOMHbIM
MCNONL30OBATL B MOLLHbLIX
BbICOKOYACTOTHBIX CXEMax.
HennaHapHoe pacnonoxexue
3NEKTPOAOB B 3THX
TpaH3ucTOpPaX no3sonser
CYUECTBEHHO YMEHbWNHTD
Napa3sHTHbIE eMKOCTH

B nofo6HLIX yCTpOMCTBAX.

36

B cucremax uugpposoro
YyNPaBneH1A TEeXHONOrMUECKUMM
npoueccammu
MMKPONPOLECCOPHLIN
KOHTPONAEP MOMHO
3anporpammuposBarTh

HA NOKANMK3aUMIO
HEMCNPABHOCTEH B 3NEKTPOHHLIX
CXE@MAaX M CHCTEeMe B UEenom,

TAK YTO BPEMA BOCCTAHOBNEHMS
COCTaBMT BCEro HECKONbKO
MHHYT. 3TO OuepenHan CTaTes
cepun «Mukponpoueccopsl

B AeHCTBMMY,

48

HecmoTtpa Ha nossnexnune

Ha pbiHKe 32-pa3pAaHbIX
MHHM-KOMNLIOTEPQB, HEKOTOPLIE
PHPMbI-M3roTOBHUTENH
NPOAOMKAIOT MCNONL3IOBATL
16-pa3paguyro

apxurexrypy. OcHoeHoOM BONpoOC
33KNIOHAETCA B Cheaylowem:
CYWeCTBeHHO NW YBenu4eHue
ANMHBbI CNOBA ANA yAyUWEHUA
pabounx xapakTepMcTuk
MawmHei?

62

B CNEAYIOWEM HOMEPE

MNpespawexne ocuunnorpacga

8 YHMBEPCaNbHbIH KOHTPONLHLIN
npnbop...

Pacwupetue
MMKPONPOLECCOPHON CHCTEMDbI
NPOEKTHPOBAHMUA...
Mukponporpammuposanve
MHHU-KOMNbIOTEPA

Ha o6pabotky 6bicTpbIX
CMrHanos...
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OBO3PEHUE SMEKTPOHHOWU TEXHUKMH

BAXHbBIE COBbITUA B TEXHUKE ¥ NPOMBILLNIEHHOCTH

nonynrPOBOAHUKOBAS TEXHMKA

HoBble pocTuxeHus
B cxemortexHuke nuHenHbix UC

HoBbIM ROCTHXKEHHEM NOJYNPOBOAHHKOBOH TeX-
HHKHM CTajsa paspaboraHHas Bupnapom, cosgzare-
JIeM COBPEMEHHBIX MHTEerpaJbHEX OIepalHOHHBIX
VCHJHTeNeH, TeXHOJIOTHS H3TrOTOBJIEHHS JIUHEHHBIX
HC ¢ nanpsixxennem nuranus 1 B, Koropas, Bo3-
MOXHO, OTKPOeT HOBHIe 00/1aCTH HPHMEHEHHS JiH-
HedHbIX cxeM. Ilo KonTpakry ¢ KoMmnanue#t Nati-
onal Semiconductor Corp. Bumnap paspaboran
ounonsipHele JuHefinbie KMC, pabotaiouine or Hc-
TOYHHKA NUTaHUs HanpsxKeHHeM 1 B u usrorasa-
BaeMble M0 OOBLIYHOH TEXHOJIOTHM GHIOJSPHBIX JIH-
HeflHbIX MC. HoBBle cxeMbl BBIFOXHO OTJIHYAIOTCH
OT paspaboTaHHHX HefaBHO JuHelHnx MOIT UC,
315 paboThl KOTOPHIX TpebGyeTcst HampsiXKeHHe IH-
TaHHs OKoJio 3 B u KoTOpHe TeM He MeHee He 006-
J1afal0T XapaKTePHCTHKAMH JIMHEHHOCTH, Heo6Xo-
AHMBIMH JJ15 Lesioro psja npeobpasoBaTteseil AaH-
HbIX M cXeM 06pabOTKH aHaJIOrOBLIX CHTHAJIOB.

[To caoBam YannuHra, ynpaBasiollero cGbTOM

aunediHeix IC B ¢upme National (Canra-Knapa,
wr. Kanugopuus), «Haule nepsoe H3jenue, BLIOJ-
HeHHOEe C IpPHMeHeHHeM HOBhIX HH3KOBOJIbTHLIX JIH-
HellHbIX cxeMm Buanapa, 10/2HO ObITh FOTOBO K IPO-
Jaxke yxe B ImepsoM noJayrofuu 1978 r. Dta HoBas
HIC 6ynmer nepBoii cxemoil nesoro cemefictsa npu6o-
POB, B KOTODbIX HCHOJIb3yeTcs HOBOE TeXHHYecKoe
pewenHe. Mx npousBoAcTBO J0J2XKHO OBITh pasBep-
HVTO B TeyeHHe cjeiylomux 12 mecsues». M xors
¥anauHr otTkasajicsa COOGIUUTbL YTO-IHOO O KOHKpET-
HOM Ha3HauyeHHH 3TOro NepBOr0 H3JAeNHUs, CHeLHa-
JIICTBl OTPAcJH NpeAnosararoTr, 4to ato Gyjaer, Be-
POSITHO, ©NEepalHOHHbIH YCHAHTENbL o0lLlero HasHa-
YeHHs, HCTOYHHK OINOPHOr0 HaNpsiXKeHHs HJIH CTa-
OW/IM3aTOD HANPsXKEHHS.
I B GoabmuHcTBe aHajoroBuix MC ans moayue-
HIIST XODOLIMX JIMHEHHBIX XapaKTepHCTHK Tpebyercs
OTHOCHTEJNIbHO BBICOKO€ HampsiXKeHHe NHTaHus (TH-
nosas BeauuyHHa 15 B), Torma xak Ans HOpMaJib-
HOH paboThl LM(PPOBLIX CXE€M HYXKHO HanpsKeHHe
inuranus 5 B waM gaxe MeHblle. DTo O3Hayaer,
iuTo B UHM(POBBLIX YCTPOHCTBAX, COIEPKAIIHX XOTH
€5l ONHY JUHEHHYIO CXeMY, BIIOJIHE MOXeT norpebo-
BaThCsl JOMNOJHHTE/bHBIH HCTOYHHK IHTaHHS, B pe-
3\JIbTAaTe€ YEro YBeJNHYHUTCH CTOMMOCTb YCTPOHCTBA
‘1 6ymeT HeoOXONHUM JONMOJHMTENbHBIH (H3HUeCKHH
jo0beM nJs ero pasMelleHHus.

Cospanneie B pupme National cxeMbr HoBOH ce-
pHH, KoTOophie 6yAyT paGoTaTb OT HCTOYHHKA IH-
TaHHA HanpsixeHveM Bcero | B, coxpaHAT Tem He
MeHee BBICOKHE XapaKTePHCTHKH, OOBLIYHO CBOHCT-
BeHHble GumosspHbiM JauHefineiM HC. IlomoGHoe
JOCTHXXEHHe O3HayaeT, 4To 6YAYyT CO3ZaHLI BLICOKO-
TOYHble NPHGOPHI, crnocobHble paboTaTh NMPH HEBH-
COKOM HaNpsiXKeHHH NHTaHHA — OT HMCTOYHHKa IH-

o .
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Yeunutens knacca B, suinonHeHHbIi HA ORHOM KpuCTanne, CBM-
AETeNbCTBYET O BO3MOMHOCTM CO3AAHMA HM3KOBONBLTHBLIX AM-
HeiiHbix MC cpefcTBami 06LIUHON TEXHONOIMU NUHEHHBIX CXEM.
10T ycunutens paboTaeTr OT MCTOUHUKA MUTEHMS HANPAKEHUOM

.1, B.

TaHHsA UHppoBux VIC uau gaxke OT OZHOrO HHKEJb-
KaJIMHEBOrO0 aKKyMyJsTopa. B pesysabrarte paspa-
6OTUHKH CHCTEM CMOTYT JIeTKO BBOIHTh B CBOH MH-
KpPONpoLlecCOpHble M Apyrue UHGPOBLHIE CHCTEME!
HYJKHble HM aHaJIoroBble (hYHKUHOHaNbHEIE OJOKH,
He 6eCHOKOSICb IIPH 3TOM O JAONOJHHTENbHOM HCTOY-
HHKe MUTaHHA AJada guHeinpx YC.

IIpuMeHHB TEXHOJIOTHIO H3rOTOBJIEHHS OHIOJSAP-
Hux JguHelHEx VIC, Bnanap npoaeMoHCTpHpoBas
BO3MOXHOCTb peaiH3allid HH3KOBOJIbTHHIX BapHaH-
ToB TakKux aHajoroBbix MC, Kak omepanuoHHbIE
YCHJINTEJIH, KOMIIapaTophbl, CTaGUIM3aTOPLI Hamps-
JKEHHST M Ja)e HCTOYHHUKHM ONOPHOr0 HampsizKeHHS.
OcHoBolt HOBHIX HH3kK0BOJAbTHEIX HMC saABasloTCA
CXeMHRhIe pellleHHs, oOecneyuBaloOllHe YMEHbIIEHHE
HanpsikeHHsi aMUTTep — 6a3a paboTalollHX B JIH-
HellHOM peXuMe TPaH3HCTOPOB, H BBeHCHHHIE CXe-
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4 OBO3PEHME 3JIEKTPOHHOHR TEXHMKM

MBIl YCHJIEHHA TOKAa JJIA YBeJHYeHHs Ko3pHIHeHTa
YCHJIEHHS M YJyUlIeHHS JHHEeHHOCTH.

Nepsroie npuGopul. Heckosnbko ser Hasag Bung-
Jgap yuwena 3 ¢upmbl Natiomal. Cefiuac oH xuser
B MeKCHKaHCKoM ropoje Ilyspro-Banbsipra u sBas-
€TCs HEe3aBHCHMBIM KOHCYJbTaHTOM. [lepBbIMH
CO3JaHHHIMH MM NpuOOpaMu HOBOrO THNa GHIIH
yCHJIHTENb KJacca B u HCTOYHHK omopHoro Hamps-
XeHHsl. ITOT ycHauTeab paboTaeT OT HCTOYHHKA
NUTaHUs HanpsixkeHHem Bcero 1,1 B u Moxer Bbl-
ZaBaTb B Liellb Harpysku Tok =410 MA npu Hanps-
XKeHHHM HachllleHHss #+200 mB. Bmecre ¢ TeMm npo-
OuBHblE HaNPSXKEHHS KOJJEKTOp — 3MHUTTEp ero
BBIXOZHBIX TPAH3HCTODOB JieXXaT B HHTepBaJge or 60
no 80 B. ITogo6HO 3TOMY, HCTOYHHK OMOPHOro Ha-
npsiXXeHus paboTaer NpH HaNPSIXKEHHH NMHUTAHUS Me-
Hee 1 B u BhpaGaThiBaeT BHIXOJAHOEe HaNpsKEHHE
200 MB, npeiftd Koroporo mpu Temmepatypax oT
—55 no +125°C cocraeasier menee 0,1%.

OtmeTtHB, 4YTO B 06JaCTH JIMHEHHBIX CXeM BO3-
MOXHOCTH JaJbHeHILero cXxeMOTEXHUUECKOro CoBep-
IIEHCTBOBAHHS e€Illle JaJjleKo He HCYephmaHbl, ¥YaJ-
JIHHT yKasaJ, yTo y Buinapa «ecTh B 3amace H
IpyrHe TeXHHYeCKHe HOBHHKH», KOTODbIe TOXe, BO3-
MOXHO, 6yayT BonsolleHs B HoBele HC ¢bupmbl
National [pp. 39, 40].

ABTOMOBMIIbHAS 3NEKTPOHUKA

Mukponpoueccopbl B npubopHoOm
LMTKE asTomMobuns

B cocTtaBe 3/71eKTPOHHBIX YCTPOHCTB AOPOTHX MO-
zeneft apromobuieit «Kaaunaak» Broepsble NosBUJI-
cf YCTaHaBJHBaeMbIl MO OTJAENbHOMY 3aKa3y KOM-
npioTep (mepBoe M3 pAja H3OeaHii noJo6HOro Ha-
3HaueHHs), NoTpeOOBaBIIHK KOPEHHOro nepecMoTpa
KOHCTPYKUHH NpHOOpHOro uiuTka. B koHuepne Ge-
neral Motors u ero ¢unnane Delco Electronics
yOexaeHbl, YTO 3Ta HOBHHKA, Ha3BaHHasA MapuIpyT-
HBEIM KoMmnbloTepoM Seville, sBisieTcs TOJNBKO Iep-
BbIM 1IaroM K NPHMEHEHHIO 3JIEKTPOHHKH B GoJee
OTBETCTBEHHBIX Yy3/aX yIpaBJieHHS aBTOMOOGHJEM.

HoBrit aBTOMOOHUNBHBEIA KOMNBIOTEP, LieHA KO-
Toporo cocrapJjsier okojio 1000 pouJ., 6blI SKCNOHA-
TOM INIpOXOJAMBLUEH Ha mpouuioli Hexese B UuKaro
aBTOMOGHJ/ILHOM BBICTaBKH. Boxutenn momenn «Ka-
aunnak CeBus», oTHocawmuiics kK paspsily MallHH
no uexe 15000 momn., uMeer Temepb mepen co6oi
«HH(POPMALHOHHBIH LEHTP», 3aMeHSIOUIHH CIHIO-
MeTp, yKasaTeJab YpoBHs OeH3uHa M uyacel. Opan-
JKeBble rasopaspsiHble HHAMKATOPH C HampsXKeHH-
eM nutanus 100 B pacnosoxeHbl Ha IIHUTKE TpeMs
rpynnaMu. JIBa ABYXMO3HUHMOHHBIX UHGPOBHIX HH-
JHKaTOpa IIOKa3bBAalOT CKOPOCTb H KOJHYECTBO

6eH3HHa, HHAMKATOD YaCOB YETHIPEXNO3UIHOHHBIM.
Ha npu6opHom muTKe ycTaHOBJEHA KJaBHATypa H3
12 KHOMOK, ¢ NMOMOWIbIO KOTOPOH BOAHTENb MOXET
BLHI3BaTb Ha HHAMKauuio 11 ppyrux nmapamerpos,
BKJIOYasi BeJHYHHY CPeJlHero M TeKylllero pacxofa
TOIJIMBA Ha €JMHHLY IyTH, 3anac npobera Ha HMe-
IOleMCSl TOIVIMBE, BpeMsi NPHOBITHS B 3aJaHHBIH
NYHKT, a TakiXe OOOpOTbl JBHraTeNss H ero TeM-
nepaTtypy.

Hakonsaenue npoussoacTBenHoro onuita. Ilo Ta-
KOH IleHe MBI BPSIA JIH MPOJZAAHM JOCTAaTOYHO aBTO-
MOOGHJIbHBIX KOMIIBIOTEPOB, YTOOLI OKYMHTb XOTS Obl
pacxonbl Ha paspaborky,— He Gosee 4000 wr. 32
nepBblii rof BHIYCKa MOAEIH,— NpH3HaA TeMIIHH,
raaBHbIH HHXeHep orhenenus Cadillac Motor Car
(Hefirpoiit) xoHunepHa GM.— Ho ua ceroaHsunuii
JeHb 3TOT KOMNbIOTED — CaMBbIH CJOXHBIH H3 BceX,
HMEIOLIMXCS Ha DbIHKe, H HaM CJelyeT HaKOMHTb
onpejeJieHHbH NPOU3BOJACTBEHHBIH OMNBIT, He 3aTpa-
rHBasi HoOKa HauboJiee OTBETCTBEHHBIX C TOUKH 3pe-
HHA 6e30IaCHOCTH CHCTeM aBTOMOOHJIA,— NOsICHS-
eT oH.— B mocneanylomiue roas Mbl 6yaeM HapailH-
BaTb YHCJIO BBINOJIHSEMBIX KOMNbIOTEpOM (YHKIHI,
M OYEeHb CKOPO OH 3aliMeT MeCcTO CpeldH BaXKHeHIHX
noacucreM aBTOMOOHAs». Cpeau HOBBIX QYHKURII
MoryT ObITb TaKHe, KaK KapOlopalysi, BIPbICK TON-
JIUBa, PEUUpKyasAuusi OTpabOTaHHBIX rasoB, ycTa-
HOBKa ONepeXKeHHs 3aXKHraHHs, Nepek/IoueHHe Ie-
pefau H aBTOMaTHYeckoe NOAKEPXKaHHe SKOHOMHY-
HOTO pexXHMa JBHIKEHHS.

He BHI3bIBaeT COMHEHHH, YTO I/l PEeLUEHHA BbI-
NONIHSEMBIX MM 3aJay MHKPOKOMINBIOTED Nepe-
YCJIOXKHEH — ero OCHOBY COCTaBJsieT NATHKPHCTA.Tb-
Has MHKPO-DBM M6800 ¢upmer Motorola. B nasb-
HelilleM OYyAyT HCIOJb30BAaTbCSl ABYX- H ONHOKpH-
cTajbHbEle MUKPO-DBM Tolt Xe QHPMH, a B KOHUE
KOHILIOB — CIIelHaJIH3HPOBaHHBI  NpOLeccop, pas-
pabaTbiBaeMbIll B HacToslliee BpeMst ¢upmamu Mo-
torola u Delco mns xonumepHa GM.

Becb aBTOMOOHJIBHBIH KOMIbBIOTED IOCTPOEH Ha
JeCSTH MHKpPOCXeMaX, B OCHOBHOM CTaHAapPTHBIX
KOMIIOHeHTaX MHKpo-OBM M6800, cpean KOTOPHIX
HMeITC MHKpompolueccop, nocrosiHible 3Y u 3Y ¢
NPOU3BOMIbHON BHIGOPKOH, ABE MHKPOCXEMbl BBOZA-
BLIBOAA M YCHJIHTeNH MHAHKauuH. Yactb omepauwii
BBOA2-BHIBOJa BHIMOJNHAIOT 3aKA3HBIE MHKDOCXEMBI.
Yacel TaKXe IOCTPOEHBl Ha 3aKa3HOH MHKpOCXeMe.
KOHCTpYKIHSI ycTPOBCTBA 3aHHMAET NMATb MeYaTHBIX
nJ1aT, TPH H3 KOTOphIX — Ipolleccop, Nara BBOA2-
BHLIBOZA M MCTOUHHK IHTAHHS BLICOKOTO HamMpsiKe-
HHS — PacMoJIaraloTcsi 3a IMepyaTOYHBIM ALIHKOM,
a 1Be Apyrue — no3aiH HHAHKATOPOB CNHAOMETPa
H yacoB. Pacxox TOIIHBAa ONpEENAETCA NyTeM
nojficuera YHCJAa HMNYJbCOB, NOCTYMHBIUHX OT HM-
MyJMbCHBIX HMHXKeKTopoB TomauBa ¢upmel Bendix
Corp., KOTOpble fIBJISIOTCS CTaHAApPTHbIM 06OpPYHXO-
BaHueM Mogeneit «Kamunnak Cesua». 10 MO3BO-
JsleT KOMINIbIOTEPY AOCTHYb 3HAUMTEJbHO OGoJblued
TOYHOCTH, YeM IPH HCIOJb30BAHHH PACXOAOMEPOB,
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OBO3PEHME SNEKTPOHHOMR TEXHMKM 5

OCHOBAaHHBIX Ha H3MEPEeHHH CKOPOCTH MOTOKa TOIl-
JHBa,— TaKHe NpHOOpH H3roTaBJHBalOTCa ¢HpMa-
MH, BBIYCKAIOWIMMH BCIOMOraTesbHOe 060pynAoBa-
HHe AJs1 aBTOMoGHsel, u cTosT okono 100 mosi.
Ho 310 Takxe orpanuunBaer npHMeHeHHe aBTOMO-
GHJIbHOrO KOMIIbIOTEPa TOJIbKO Mogensmu «Kamwui-
1ak CeBus», rogoBoii 06beM MPOAaX KOTOPHIX CO-
crasaser 50 000 wr. [p. 40].

KOMMNOHEHTbHI

CrpykTypbl gatuvkos Xonna
HO NeHTe U3 MNeHKK

B konue 1977 r. pupma Texas Instruments Ine.
Jana 3aKasyHKaM NpejcTaBJieHHe O CBOHX NJaHax,
CBSI3aHHBIX C JaTyukaMH Xo0JJ1a, BHIIYCTHB MepBbIf
npuHbop Takoro pofa B NJAaCTMacCcOBOM KOpIyce C
TpeMs BHIBOJAMH, OGBIYHO HCIIOJNb3YEMOM AJISl TPaH-
3HCTOpOB. B HacTosillee BpeMs sCHO, 4TO 3Ta Aaj-
Jacckas ¢upMa HMeeT B TEXHOJIOTHH IOJYIPOBOA-
HHKOBHIX Depek/aioyarenell Gojee Hajieko HAyHIHE
N;1aHBl, YeM H3roTOBJIEHHE NPOCTHIX HaTYHKOB MO-
JoxeHnsl. OHa y»Ke HayaJja NOCTaBKy INepeKJioya-
TeJell BTOPOro THHAZ, OCHOBAHHBIX Ha 3¢pdekTe
Xosna! u mpeacTaBASIIOIHX cOGOM  KPOIIEYHYIO
repMEeTH3HPOBAHHYI0O [JIaCTMacCOM KOHCTPYKIIHIO,
CMOHTHPOBAHHYIO Ha KeNTOHOBOH JIeHTe.

IIpuBoauMBIil B HelicTBHEe MarHUTHBIM MOJIEM IIe-
pekJIoYaTesb, CMOHTHPOBAHHBIH HA NJIEHKE-HOCHTE-
1€, IpegHa3HaueH HeMOCPEACTBEHHO MJIS MacCOBBLIX
H3TOTOBHTeNeH KJaBHIUHBIX Nepeknioyarteneit. Ta-
KHE H3rOTOBHTENH MOTYT INO3BOJHTb ceGe HCIOJIb-
30BaHHe aBTOMAaTH3UpPOBaHHOro c6opouHOro 060-
PYJ0BaHHs, PaCCYHTAHHOIO Ha Kopmyca, coOpaHHbIe
Ha mepgopHpoBaHHylo JeHTy. XoTsa ¢upma TI Bo3-
JepXHBaeTcs OT KOMMEHTapHeB, H3rOTOBHTENH KJa-
BHIUHBIX NepeKJloyaTesell MpeJBHAST, YTO IJIATHI C
HOBLIMH KOMIIOHEHTaMH OyAyT KOHKYDPHPOBaThb C
NOJOOHBIMH IIaTaMH, BBIIYCKaeMBIMH ¢HPMOH
Micro Switch (ortaenenne ¢upmbl Honeywell Inc),
Kotopasi B 1968 r. BnepBble MpHMEeHHJA OTKPITHIIH
99 ner Hasan sddekr Xosana B KOHCTPYKIHH Kja-
BHLIHHIX IepekJioyatese. B Hacroslliee BpeMs
¢dupmMa Micro Switch 3axBaTtuna ocHOBHYIO yacTb
PbIHKa KJaBHIIHBIX IepeKJjlouareneil. 3aHuMalo-
asca aHajau3oM poiHka ¢upma Gnostic Concepts
Inc. (Menno-TIlapk, wr. Kanudopuus) nonaraer,
YTO YypOBeHb IpPOJaxH BBHIMyCKaeMblx (HPMOH
Micro Switch xknaBHUIHBIX mDepekmouaTeney B
1977 r. cocraBua 172 MmJaH. moan. BeckoHTakTHble
nepekaloyaTesay, paboTalolliHe Ha OCHOBE HCIIOJb30-
BaHHA 3¢dekra Xosaa, LeHATCS 3a CBOi 60/blIOH
CPOK CJYKObI, Upe3BbIYaHHO BHICOKYI HaIeXKHOCTD,

! Saexrponuxa, Ne 4, 1978, «IlocnenHHe HOBOCTH».

3a BO3MOXKHOCTb 0OpabOTKH CHrHaja HeNoCPeiact-
BEHHO B MNepeKJioyaTesie H 3a TO, YTO BBIXOAHOMH
CHTHaJl MoXeT OHTb HCNOJb30BaH JAJs yNpaBJEHHSA
TTJI UC.

HcnoabszoBanne B cBoeil mnpoaykumun. IlosiBje-
HHe HOBHIX NepekJIouaTesned Aano NOBOA AJs CIHy-
X0B 0 ToM, uto ¢upma TI cama Moxker HayaTb pas-
pabotky aja¢daBHTHO-UMGPOBLIX KJABHIUHLIX TNepe-
KJlouaTesneldl, OCHOBaHHBIX Ha MHCNOJb30BAaHHH 3¢-
dekra Xosnna. OHH He TOJILKO 3aMeHAT B nepude-
PHHHBIX YCTPOHCTBaxX KOMNbIOTepoB GupMbl TI
KJIaBHILIHBIe TMepekaouaTesd ¢pupMel Micro Switch,
HO H, BO3MOXHO, HalAyT NpHMeHeHHe B pa3paba-
ThiBaeMbIX B Hacrtosillee BpeMms ¢upmoit TI xom-
NblOTepax JHYHOTO MOJIb30BaHHA.

KPMCTANN C IATYUKOM XONNA BOJIEE BbICOKOH
YYBCTBUTENIbLHOCTH

OAMH M3 BO3MOMHBLIX NYTEH CHMIKEHMA CTOWMOCTM Kha=-
BMWHOrO MEepPeKNioyaTens, OCHOBAHHONO Ha MCNOMb3OBAHMU
adpexTa Xonna, COCTOMT B MOBLILEHUM YYBCTBUTENLHOCTH Pac-
NONOMEHHOrO Ha KpMCTanne patuuka Xonna: yem Bbile UyBCT-
BUTENBLHOCTL, TEM MEHbWM MmarHuT Tpebyetcs pna cpabartbl-
BaHus nepexmouatenn. Hosbii npubop ¢upmel Texas Instru-
ments, nonyuuswwit o6o3rnauenne TL171, moxer nepekntouatsb-
CS NONOXKMUTENLHBIM MAY OTPMLATENbHLIM MAarHUTHbIM nonem
250 lc, 4uTo NPUMEPHO B TPH pa3a MeHblue, Yem none, Heo6-
xoaMMoe AnNA nepexknioueHns npubopa ¢pupmbl Tl, sBuinywen-
Horo B koHue 1977 r. Hosuiit npubop nepekniouaetca s obpar-
HOe nonoMeHWe NPH TMMUMUHOM 3HAYEHMM MHAYKLMU NPOTHBO-
aeictaylowero nons, pasHoi 100 Mc. 3aHumarowmincs sonpo-
CaMH NPMMEHEHWH WHXKEHep OTAeNEeHMA AuHeliHbIX npuGopos
tdupmbl TI Cnencep roBopmT, 4TO HOBbIM RaTunk Xonna dvpmbt
COCTOMT M3 ueTbipex cermeHTos. Kaxabili cermeHT cam no cebe
senseTca partuMkom Xonna. Bce uertbipe patunka coeAuHeHb!
BmecTe Takum o6pasom, uTOGbl BAUSHME TEPMUUECKMX U Me-
XaHMUECKMX HaNPAXKEHUN Ha KpWCTann ucknouanocs. dupma TI
MCNONbL30BaNAa TAKKE CXEeMy TEeMnepaTypHOi KOMNEHCaUuH,
Pa3MelLEHHYIO Ha TOM e KPUCTanne M NpeAHas’HaueHHylo ans
3alUTLI YYBCTBMTENbHLIX Lenei [aTYMKa, MCTOYHMKA MOCTORH-
HOrO TOKAa M MCTOMHMKAE OMOPHOTrO HANPAXKEHUA OT 3¢pdeKkTos,
CBA3aHHLIX C M3IMEHEHHEM Temnepartypsl.

Jatuuxk Xonna — 310 nepeoe cepuiiHoe mapenue UPMbI
Tl, sbinyweHHOe Ha neHte, cMOTaHHOW B 606uHLl. @upma
naspana Hosuii npubop TI-TAC !, 31a vexHonorus c6opxu Gui-
na paspaborana ¢pupmon General Electric Co. u ussectHa nog
HassaHuem «MuHumoa». Dupma Tl npuobpena npasa Ha Hero
8 1972 r. Kpucrannul npwu Takod c6opke npusapusaloTcs rpyn-
NOBLIM METOAOM K ranbBa8HMUECKMM MOKPLITHIM OfICBOM Mea-
HbIM BLIBOAAM, PAcNONOKEHHbIM HA KENTOHOBOW NEeHTe WWpK-
HoM 17,5 mm. Mocne 3atoro NnpuBopbl repMeTH3UPYIOTCA HUAKOH
anokcuAHON cmonoi. MepdopuposanHas NNacTMaccosas neH-
Ta uarotosnserca NOoRo6HO rMBKMM NE4aTHbIM Nnatam: Bbl-
BOAbI POPMHMPYIOTCS B pe3yabTaTe NocnefoBatesibHLIX onepa-
LMA HAHECEHUS Ha NEHTY CNOA MeTanna, poTOPEe3MCTa, IKCNOo-
HUPOBAHMA, NPOSBAEHWR, TPABJIEHUS M ranbBaHWYECKOro Ha-
HeceHna onosa.

dupma Micro Switch momyckaer, uto war ¢up-
mpl TI MoXeT o03HayaThb HayajJo0 KOHKypeHIHH.
B HacToslee BpeMsi 3Ta (HpPMa, PacroJoXKeHHas
Bo ®punopre (wr. Unnunoic), sBasiercs NpaKTH-

1 Tape-assembled components — KoMnoHeHT, co6paHHKf
Ha JIeHTe.
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YeCKH eJHMHCTBEHHbIM H3TOTOBHTEJEM KJ/ABHUIHBIX
nepekyamouaTtesneif, paboralomHx Ha ocHoBe addek-
tTa XoJ1a, XOTS MpHOOPH, HCHOJAb3yloIKe 3¢ deKT
Xonna, BHIIYCKAOTCA PsiIOM JOPYrux ¢GHPM, B TOM
yucae ¢upmamu Sprague, Siemens u Panasonic.
dupma Micro Switch ykasniBaer, 4To KJaBHUIHBIH
NepeKkalyaTesNb COLEPXKHT He TOJbKO KPHCTAJLI
co cTpykrypoi matunka Xossa. B kaxiaom mepe-
KJIoyaTeje, KpoMe JAaTYHKa, HOJNIKEH MMETbCS Mar-
HHUT, CMOHTHPOBAHHBI B IVIYHXepe KJaBHLUIHOTO
nepexJoyaTesass TakuM o6pa3oM, UTO NPH KaXKAOM
vAape MO KJaBHUle OH NPOXOAHT MHMO KpHCTaJ-
Ja ¢ AATYHUKOM H akTHBHpyeT ero. Kpome mosHo-
CTbI0 coOpaHHBIX KnaBHaTyp, ¢upma Micro Switch
IpoJaeT K/AaBHIIHbIe MOAYJH, OCHOBaHHBIE Ha HC-
NnoJb30BaHHH 3¢¢ekra Xossaa H BKJKOUaAKOIIMe B
ce6s1 KPHCTaJJI, MarHHT, MJIYHXKep, MPYXKHHY U KOP-
nyc. Bce 310 cTOHT OKo/I0 40 LEHTOB NMpH MpoAaxe
NapTHAMH B JECATKH THICAY LITYK H3rOTOBHTEJAM
KOMIIJIEKCHOro 060pyOBaHHS.

Xors ¢upma TI noka ewme He cooblaer LeHy Ha
CBOH H3AeJHS [pPH HMX Npoiaxe OOJbLIUUMH nap-
THSIMH, NpeACTaBUTeNb APYro#t ¢HPMBI — H3rOTOBH-
TeJs] KJIaBHIUHBIX NepeKJioyaTtesed MOJaraer, 4To
usgennss upmel Tl nossonasT, BHAHMO, CO34aTh HO-
Bhle H GoJiee nelleBble KJAaBHIIHbIE NepeKJIOYyaTe-
JIM, OCHOBaHHbIE HAa HCNOJb30BAHHH 3PpdeKrra Xoa-
Ja. OTO MHEHHe OCHOBAHO Ha HOBBIX BO3MOXHO-
CTAX, CBSA3aHHBIX ¢ OCOOEHHOCTAMH pa3paboTaHHLIX
dupmoit TI patunkoB. MIX KOHCTPYKILHS IO3BOJSAET
aBTOMATHYECKH MOHTHPOBATb IIOJIHOCTbIO IpOBe-
peHHy10 H cobpannyio B Kopnyce MIC (kpucrana co
CTPYKTYDPOH) HemocpeACTBEHHO Ha MeyaTHYIO IJaty,
KOTOpasl 3aTe€M MOXEeT MOHTHPOBATbCSl HEMOCPEeACT-
BEHHO NoJA COOpPKOH MeXaHHYeCKOH YacTH KJaBHIL-
HBIX mnepekyiovatenell. Chnenmnanuct, BbICKa3aBIUMI
3TO MHEHHe, CYHTAaeT, YTO 3TH o6cTOoATeNbCTBA MO-
TYT CO3ZaTh TaKHe BO3MOXHOCTH KOHOMHH, KOTO-
pbHIMH He pacnojaraer ¢upma Micro Switch. B ot-
JIHYHE OT PaCCMOTPEHHOH BO3MOXKHOCTH, 3TO OTHe-
Jgenue ¢upmel Honeywell MoHTHpyer cBOM Kpu-
CTaJNIBl B OTAeJIbHble TrepMEeTH3HDPOBaHHHIE Iepe-
KJI0Yawllie MOAYJIH, KOTOphle cOGHPAlOTCs BMecTe
Ha MeyaTHyIo MJary.

HoBuilt mepeksioyatesb OTIIHYAETCS OT NpexHe-
ro BapHaHTa repMeTH3HPOBAHHOIO MJacTMaccoi me-
pekatouatens ¢upmel TI. OH 6ymer HecKOJbKo Ae-
LIeBJie, YeM [PeXHHH# BAPHAHT, KOTOPHIH NpH Ipo-
Haxe maptusMH cBbie 1000 mt. croun 34 ueHTa
3a 1 wr. O6 3ToM coobulaer YUTTeKep, YIPaBJSIO-
mu# cOBITOM OTAEJEeHHs JHHeAHbIX NpHOopoB GHp-
Ml TI. O6a o6nanaolHX BBICOKHMH NMapaMeTpaMH
[epeK/IouaTeNis BKAIOYAIOT B ce6s pacnosioXeHHbe
Ha ONHOM KpHCTaJJle KpeMHHeBHIH AaTyHK XoJJa,
cxeMy (GOpDMHpPOBaHHS CHTHajlla M BBIXOAHOH TpaH-
sucrop. Ho ¢upma TI yxecrounna napamerps! Ho-
Boro npu6opa TakuM o0pa3oM, UTO e€ro mepekaioye-
HYe MOXET OCYLIECTBJISTbCH C NMOMOUIBIO MEHbIIEro
maruuta. KpoMe toro, ¢pupma BBesa B mpHGOp HO-

[IOJIHHTEJNbHO YeTBePTHhIH BBIBOJ, TaK YTO IEPEKJIO-
yeHHe MOXeT ObITb 3ampelleHO C MOMOLIbI0 CTPOO-
CHrHasa. JTOT CNoco6 3ampera LIHPOKO HCHOMb3Y-
eTCsl B KJIaBHIUHBIX N€pPEKNoyaTensax AJs TOro, 4To-
6bl AONYCTHTb JIHWbL OAHO cpabaThiBaHHE KJIaBHLIH
B OMH M TOT € MOMEHT BpeMeHH [pp. 40, 41].

HA KOH®EPEHLIMU MKHKC

BoicTpogeincTBylowee
manomowHoe 3YIB,
BbINOSIHEHHOE

N0 KOMOWHMPOBAHHON TEXHOMOrUM

Ha Mexaynaponno#t KoH¢pepeHUHH IO HHTe-
rpaJbHBIM CXemMaM, cocTosiBllefica B ¢eBpane
1978 r. B CaHn-®paHuucko, cobpajoch pPeKOpAHOE
KOJIMYECTBO Yy4acTHHKOB. CBepX 3amyaHHPOBaHHOMH
OpOrpaMMbl OHH IIPOCAYLIANH PAJ KOPOTKHX CO00-
IIeHHH O caMbIX HocjJeJHUX pa3paloTKax H B TOM
yHCcAe O CMELIaHHOH UHUGPOBOH TEXHOJOTMHH AJA
6bicTpOofeHCTBYIOIMX MaJoMOUWHBIX 3Y, a TakXe
0 ABYX MeTOJaxX HHTEerpalHH YCTPOHCTB NHTAHHA Ha
KPeMHHH (CM. AiBe CJIeAYIOLIHe 3aMETKH).

C momopio 06beAHHEHHOH TeXHOJIOTHH IH(pO-
Bbix BUC Ha ofZHOM KpHCTajJie pachnoJaralorcs
K/MOII-, n-MOII- u cranpapTHble GHIOJsIpHbIE
TPaH3UCTOPH. B pesysbTaTe mosyueHo craTHyecKoe
3¥YI1IB emkoctbio 4096 6uMT ¢ THNOBBIM BpeMeHeM
BLIGOPKH 43 HC H MOWIHOCTbIO paccesHusi 100 mMBr.
XapakTepucruka OblcTpoieficTBHe X MOLIHOCTh 3TO-
ro 3YIIB B nsATh pa3 Jyuile, yeM Yy HOBBIX CTa-
THYECKHX  YCTPOMCTB,  BBINOJHEHHBIX HJIH IO
n-MOII-, uan no OGHIOONSPHON TEXHOJIOTHH.

ITyreM oObeIHHEHHMS] TEXHOJOrHH pa3paboTyH-
ku LleHTpasbHOl HccoenoBaTenbckolt 1abopaTopuu
¢upmul Hitachi ontuMusupylor paboty Kaxiao#t ya-
cti 3Y. Ownn ucnosnbsyior n-MOII-TexHosnoruio B
MaTpHlle NaMATH, YTO6Hl ONTHMHU3HPOBATh CKOPOCTH
nepeknioueHus siyeek, K/MOTI-texHoAoruio B me-
pudepuiHBIX cxeMax JeluHPPalHH H YCHJIHTENAX
CYHTBIBAHHS, YTOOBl MHHHMH3HPOBATb MOLIHOCTb
paccesiHusi, H NPN-TPaH3HCTOPHl, UTOOLI NOBLICHTb
BHIXOAHble cHrHaJbl A0 ypoBrelt TTJI pas Bo3Oyx-
ZIeHHS BHICOKOEMKOCTHBIX Harpy3ok.

fluefika ¢upmer Hitachi umeer koH¢urypauuio
craHgaptHoro cratuyeckoro n-MOII-Tpurrepa c
nepeKpecTHbIMH OODAaTHBIMH CBSI3SIMH H BBLICOKOOM-
HBIMH IOJIHKpEeMHHEBBIMH HarpyskamH. KoMmakT-
HbI pa3mep suefikH, paBHbI 1120 MkM2, mpuMep-
HO BJBOE MeHble pPa3MepoB CYIIECTBYWOIIHX n-
MOII-sueek ¢ o6eHEHHON HArpy3KoH.

C napyro#i croponbl, K/MOII-ycunurenb CYHThI-
BaHu#, coctoswui us n-MOIT nuddepenunnanbuoit
napo ¢ p-kaHaabHeiMH MOII-narpyskaMu, He TOJb-
KO 3KOHOMHT MOLIHOCTb Gsiarofapsi pabore ¢ Ma-

INEKTPOHMKA Ne 5, 1978 r.
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JBMH TOKaMH, HO H of6ecneuyHBaeT BHICOKHIH BBHIXOJA-
HOH curHax [p. 41].

TeepgoTenbHbli UCTOYHUK MUTAHUS

3anmagHorepMaHckas ¢upma Siemens AG pas-
paboraja TBEPAOTEJbHBIH HMCTOYHHK NHTaHHSA, KO-
TOpbIf MOXKeT paboTaTbh HEMOCPEeACTBEHHO OT CeTH
110 B mepeMeHHOro Toka. dTa MHUKpOCXeMa, O KO-
T0po#t coofiianochk TakxKe Ha MeXAyHapoAHOH KOH-
(epeHUHH Mo HHTerpaJbHbHIM cxeMam B CaH-Ppan-
UHCKO, 3aMeHseT N0 MeHbIUeH Mepe JBa JAecsiTKa
JIHCKPETHbIX KOMIIOHEHTOB, KOTOphle Onlan Onl 10-
poxe M, KOHEUHO, 3aHHUMaJH Obl 3HAaUHTENbHO GOJIb-
e Mecra.

Hnsi  obecrneyeHHs H3OJASUHH OT cangHpOBOH
MOAJMOXKH ¢(upMma Siemens mpHMeHSieT TO, YTO OHA
Ha3blBaeT 3MHTAKCHAJbHBIMH KDEMHHEBBHIMH IJIEeH-
KaMH Ha H30JATOpax. STa MHKpOCXeMa He mpej-
Ha3HayeHa A/ KOHKYpPeHUHH ¢ OOJBLIMMH HCTOY-
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BHeWHUH KoWpeHCaTop

BmX0gHOE HWANDAXKEHHEe NOCTOAHHOIO TOK

MCTOUHUK NUTaHMA, BLINONHEHHLIN upMmoN Siemens Ha oaHOM
cangpupoBom Kpuctanne, paboTaeT OT CeTM NEPEeMEeHHOro Toka
Hanpsxennem 110 B u coaepmur obbiuHble yanbl, Takwe, Kak
BbiMPAMMUTENbHLIN MOCT, TOKOBLIN Nepekniouvarens Y Criaaku-
salowmnii  dunbTp. Mukpocxema sBbipabaTbiBaeT NOCTOsIHHOE
Hanpsenue 10 B npu sbixoaHom toke po 10 mA. Hanpsie-
HHe nynbcauuii meHee 100 mB, EMkoCTh BHewHero koHaeHca-
Topa okono 15 mkd.

Hi{KAMH NHTAaHUS H MQXKET HCIOJb30BaThCs B Ma-
JOMOUIHBIX YyCTpPOHCTBAaX ¢ notpebaseMoil MOLIHO-
cTblo MeHee 1 BT, B KOTOPBIX H30/15iIMSI OT NMHTAlO-
uieil ceTH He ABJseTCs 0053aTeNbHOM.

Cama MHKpocxeMa, KaK BHIHO M3 PUCYHKa, Bbi-
noJIHeHa KaK OOLIYHBIH HCTOUHHK MHTAHHUS H COAEp-
KHT MOCTOBOH BBINPSIMHTEJNb Ha AHOAAX, TOKOBBIH
nepexkJioyatesb M Ccriaaxubamoluid ¢uabtp. Ilpu

HanpsixkeHHH nutaHHsa 110 B nepeMeHHOro Toka MH-
KpocxeMa obecneyHBaeT Ha BBIXOJE MOCTOSIHHOE Ha-
npsikenve 10 B nmpu BbIXOZHOM ToKe Ao 10 MA.
Hanpsixenne nynbcannii cocraBasier menee 100 mB,
a k.4 Boiwe 30%. M3 BHewHHX an1eMeHTOB Tpeby-
eTcs TOJbKO OAHH KOHAEHCATOP e€MKOCTbI0 OOBIYHO
okoJio 15 Mx®.

Juonubit Moct npeoGpa3syer mepeMeHHOe Ha-
NpsixXeHHe NMHTalOWIeH CeTH B BLINPSIMJIEHHOE MYJIb-
cHpylolllee HanpsikeHue. [ yBeJHuYeHHs HONy-
CTHMOrO HanpsKeHHs ¢upMa NpHMeHseT MOCJeno-
BaTeJbHOE COeJHHEHHe AHOJOB; MPH ABYX NOCHAENO-
BaTe/bHO COeJIHHEHHBIX HMIVIAaHTHPOBAaHHBIX IHO-
Aax obecneyHBaeTcss NMpoOHBHOE Hampsi)KeHHe CBHI-
we 500 B.

TokoBbIi nepekaioyarejb paboTraer Ha BHell-
HHI KOHAeHcaTop H obecneynBaeT HeGoJbILYIO Be-
JHYHHY pacceHBaeMOH MolIHOCTH. OCHOBHBIMH
37]eMeHTaMH MNepekjloyaTessi SIBASIOTCA pP-KaHajb-
Hble TeTPOAbl, HMEIOIlHe IOBBIIEHHOe NpPOOHBHOE
HalnpsixKkeHHe M BbICOKYIO NMPOBOAMMOCTb, HeobOxoau-
Mble 1151 KomMMyTauuH. ®upma Siemens noayuaer
3TH NPUOOPH], HCNOJB3Ys TOJCTBIE OKCHAHbIE MJeH-
KH U HMIVIQaHTHPYs NpPHUMeCH B KPEeMHHH IJs pac-
IIHpeHHs o6JacTH cToKa. [IpH TakoH KOHCTPYKUHH
yhaercs obecneyHTb INPOOGHBHOE HampskKeHHe JO
180 B.

CrnaxnBawoluii GHUALTP COAEPKHT TaKxkKe IMO-
cnejoBaTeNbHBI cTabuansaTtop. Jas 3allHTHl OT
neperpysok 3TOT y3eJ CXeMbl ofecneuyHBaeT TaKiKe
orpaHHYeHHe TOKA, KOrZa BHIXOAHOH TOK NpeBHIIIA-
et 12 MA [pp. 41, 42].

TPUMOT-npubop — kombuHauus
ABYHAMpPABNEHHOrO TUPMUCTOPA
n MOIr1-TpaH3ucTopa

Eue oxHy HOBHHKY B 06/1acTH MOUIHLIX MOJY-
NPOBOAHHKOBBIX NMPHOOPOB NpeACTaBHAH Ha MexX-
NyHapOAHYI0 KOH(pepeHLUHIO Mo HHTErpasJbHbIM cXe-
MaMm cneuunaJjuctel CTaHQOPACKOrO yHHBEPCHTETA
(wr. KanugpopHus), kotoprie pa3paborann cnocob
coBMellleHHSI Ha OJHOM KpPeMHHeBO# MOJJIOXKe CH-
FHaJIbHOT'O M MOILHOTrOo IpHOOpOB.

HoBas cocraBHasi CTPyKTypa, MOJydYHBlIas Ha-
sBanue TPHMOIl-npu6bopa, mnossoaser peajH30-
BaTb HHTErpalyi0 Ha OJHOM KpHCTajie KpeMHHs
IBYHaNpaBJeHHOrO THPHCTOpa (TpHaKa) C H30JIH-
POBAHHBIM  yNpaBJasiOIMM 3jekrpoioM u MOII-
KOMIIOHEHTOB, YTO OTKpbIBaeT Nepej TaKHMH YCT-
poficTBaMH LeJbil PAA HOBbIX NPHMEHEHHH B Tejie-
(OHHBIX KOOPAMHATHHIX NepeKkaloYaTessiX, BHIXOA-
HBEIX KacKaJax W Uensx YIpaBJjieHHsS MOUIHOCTBIO.

TPHUMOII-npn6op dakTHUECKH TNpEACTaABJAET
co6oii COBMelleHHAIH MOJyNpOBOAHHKOBEIA mpHGOD,
BHIIOJIHEHHBIi Ha OCHOBe  ABYXAHGDGY3HOHHOH
MOITI-TexHo/MOrHH,— B HeM BOKpYr OOIIero CTOKa
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COBMeILleHbl JBa BLICOKOBOJALTHHIX JI-MOII-Tpansu-
cropa. K Hecroky H nH¢¢dy3sHoHHOH o6sacTH KaHa-
aa kaxjaoro Hu3 J-MOII-TpaH3uCTOPOB CAenaHbI
KOHTaKTbl, KOTOphle 006pasyloT CHMMETDHUHBIE
aHOJHBIH M KaTOZHHIA 3sekTpoAbl npubopa. O6mui
g o6oux H-MOII-TpaH3HCTOPOB MeTaJIJIMYeCKHH
3aTBOPHBIH  3JeKTpoj ob6pasyer yIpaBJAIOILHK
anekrpox TPUMOII-npu6opa.

B otkpnitoM cocrosiuu TPHUMOII-npu6op 06-
JafaeT JMHAMHYECKHM CONPOTHBJEHHEM MeHee
10 OM ¥ Moxer mnpomyckaTb TOKH NOpSiiKa He-
ckonbKux amnep. Ilpocroff myHTHpYIOIHA nepe-
KJIoYaTeab B BHAe o6byHoro MOII-TpaH3ucropa
MoOXeT OblTb CHOPMHPOBAH Ha KpHCTaJje PAAOM C
TPUMOII-npuGopomM ajisi €ro BBLIKJIOYEHHS H3 OT-
KDPBITOrO COCTOSIHHSI HJIM HeJONMyLIeHHs ero BKJIO-
yeHHs. Be3 TakoH WYHTHPYIOWEH CTPYKTYpPbl THIO-
Bble  BpeMeHa  BKJIOYEHHS M BBIKJIOYEHHS
TPHUMOII-npubopa cocraBasior okoyo 200 Hc,
a jomyctuMas Ajs Hero BeanuunHa dv/dt omzuHOUHO-
ro umnysasca npessimaer 1000 B/mkc [pp. 41, 42].

BOEHHAS JNIEKTPOHUKA

MNporpammupyemoe ycTponcTso
06paboTkn curHanos

IIpun paspaboTke OpHrHHaJbHOA M THOKOH ap-
XHTEKTYPBl NPOLEeCcOopa CHrHAJOB BOEGHHOINO Ha3Ha-
yeHHs HHXeHepbl ¢upMB Sanders Associates Inc.
ApHMEHHIH Heckosbko HoBefiitnx BUC. OG6biuno
TaKHe NPOLEeCCopbl NMPeACTaBAAT cob0fl cnenuasnu-
3HpPOBaHHBIE KOMMBIOTEDHI, BLINOJHSAIOUIHE TOJbBKO
ofHy GYHKUHIO, KaK, Hanpumep, ¢OpPMHpOBaHHe
Jayvel, ¢ouabTpanus HAH ObicTpoe mpeobpasoBaHUe
Qdypbe B COHApHOM H pPaJHOJIOKAIHOHHOM 060py-
JOBaHHH, B CPeACTBAX 3JEKTPOHHOrO NPOTHBOJAEHCT-
BHS H JAPYrHX YCTpPOHCTBaX.

Onnako otaenenne Ocean Systems ¢upmer San-
ders (Hawmya, wr. Heto-I'smmiup) nposisano 60-
Jiee yHHBepcaJbHbIH MNOAXOA, pas3paboraB <«Ipo-
rpaMMHDYeMBbIi TNPOLECCODHBI  3JeMeHT», HJH
P2E, kak ero HasblBaloT crneyHajucThl ¢upmbl. OH
npeaHasHaueH Ans GyAyLIHX MoAeJell BOeHHBIX ca-
MOJIETOB, CYAOB H MOABOAHBIX JIOAOK H MOKET IpO-
rpaMMHpoOBaTbcsi B 6OPTOBLIX YCJAOBHAX MJA Bbl-
NOJHEeHHs 060 M3 Tex CHelHaJH3HPOBAHHBIX
¢yHkuu#, Ha KoTopble OH paccuuTaH. HoBhlll npH-
60p cnocob6eH KOHKYDHPOBAaThb CO CHElHaJu3HpO-
BAaHHbBIMH MallHHaMH B GBICTPOAEHCTBHH, a IpoO-
rpaMMHPYeMOCTb AeslaeT ero YAOOHBIM AJs BHINOJ-
HeHHsl LeJIoro psAia 3afay.

Ipoo6pa3s — npoueccop IMJO. Ornenenne ¢up-
MH Sanders paspaGoTaso HOBoe H3JenHe Ha 6ase
aKyCTHYECKOro npoleccopa, npeAHa3HaueHHOro AJs
IpoTHBOJIOROYHOro camoJera S-3A BMC, a Takxe
IV KaHaACKoro natpyJabHoro camonera I1JIO

CP-140. Ins o6HapyXeHNs NMOABOAHOH JIOAKH INpoO-
THBHMKA TaKOHd CaMOJIET «yCeHBaeT» BOJAHYIO IO-
BEPXHOCTb PaAHOrHAPOaKyCTHUECKHMH 6yHKaMH, Ko-
TOpble NIepeAaloT OTpaXKeHHble CHrHajbl 06paTHO Ha
caMoJier.

Ha uentpanbHOH cTaHUMH Ha 6OpTy caMoJeTra
JaHHble 06pa6GaTHIBAIOTCS C LEJNbI0 BbIAEJNEHHS HH-
¢opMauHH, YyKa3bplBalolleH Ha NPHCYTCTBHEe Bpa-
)Keckoil moaBonHo#l Joxku. Tak, HanmpuMep, AJd
npeo6pa3oBaHHs NMPHHUMAaeMbIX CHTHaJOB H3 Bpe-
MeHHOH 06J1acTH B YacTOTHYIO NpPHMeHsAercs ObICT-
poe npeo6pa3oBanue Pypbe, a A/ OYHCTKH 3aCay-
HBAIOUIMX BHHMaHHUA CHTHAJIOB OT IIYMOB HCHOJb-
3yercsi AHHAMHYecKoe cXXaTHe HMIIYJIbCOB.

Jo Hacrosiliero BpeMeHH 3TH (GYHKUHH BHINOJ-
HSJIHCb HENpOrpaMMHPYeMbIMH OAHO(QYHKIHOHA/b-
HBIMH CUETHO-PELIaOUIHMH YCTPOHCTBAMH, NOCKOJb-
Ky, KaK roBopHt [locTH, ujieH TEXHHYECKOro COBeTa
H OTBETCTBEHHBIl HCC/ejoBaTelb N[O AaHHOH Inpo-
rpaMme, NpOrpaMMHPYeMOCTb yXyAaulaer GOBICTPO-
JeficTBHe B MalllkHe IIOCJAeAOBATEJNbHOro THONA.
B otauuue ot 3toro, mpoueccop P2E mo kKomanme
C NyJbTa YNpaBJeHHS HJH LEHTPa/JbHOro npouec-
copa MOXeT NepeKJIouaTbCs Ha BLINOJHEHHe pas-
JIHYHBIX QYHKIHH.

MunumMyM npepbiBaHHii. Bo3MOXHOCTb Nmporpam-
MHpPOBaHHsl Npolleccopa He MOBJAMsANA Ha CKOPOCTDb
06paboTKH MHGODMAaUHM, TNOCKOJNbKY MNPHOOp BbI-
HOJIHEH Ha GBICTpOAeHCTBYIOWIEH JIOTHKE H Nams-
TH, paboTaiolleli NapaJjeJbHO M HMelolledl pac-
npeleNeHHyl0 MarucTpaJbHylo opranusauuio. [loka
0JHa KOMAaHJa BBIIOJHSIETCS, NPOH3BOAUTCA BHI-
Gopka apyroil. Takasi opraHusanus, JnoGaBiisier
JocTH, BeI6paHa Gnaronapsi BO3MOXKHOCTH obpaba-
THIBATb CHTHaJbl ¢ GOJbIIOH CKOPOCThIO NMPH MHHH-
MaJIbHOM uHcJe mpepbiBaHuil. JlaHHbie LHPKYJIHPY-
IOT M0 MHOXKECTBY IIHH H3 NMaMATH, Yyepe3 yMHOXH-
TeJb H CyMMAaTOphl U CHOBa B namaAtb. Jas pacnpe-
JeseHHsT 06paboTKH JaHHBIX IO Pa3jHYHbIM KaHa-
JaM MOXHO NapajyieJbHO COeAHHATb HECKOJbKO
NpPOrpaMMHpyeMbIX 3JIEMEHTOB.

Kaxpoe apudMeTHyecKoe YCTPOHCTBO HMeeT
YMHOXHTEb C OYeHb BHICOKHM GBICTPOJCHCTBHEM,
ABa CcymMMmaTtopa M cBepxomepatusHoe 3V Ha
16 Gaiit. YMHOXHTeab cobpaH Ha OJXHOKPHCTaJb-
Hoit BHIC, BhimoOJIHsIIOWEH KOMIJIEMEHTapHoe yMHO-
keHHe A0 ABYX 3a 175 Hc. TlporpaMMHBI KOHTpO-
anep cucrembl BhnmoaHed Ha IloTTku-TTJI HUC Ttu-
Ma MNpPOLECCOPHBIX CEKIHH C MOCJHeN0BATENbHBIM
ynpapJeHneM, a Gyhkeproe 3Y mnpeicTaBRfeT CO-
Goit Heckonpko MOIT 3VYIIB  emkocthio 1O
16 384 6ur. Ilpu6op MO3BOJAET HCIOJAb3OBATH
3YIIB Goablieil €eMKOCTH II0 Mepe OCBOEHHS HX
npok3BoAcTBa. BxoxumM Gydepom ans P?E cay-
KHuT peructp GyHkepHoro tuna. [loctynamwas HH-
¢dopMauHs HaKamJHBaeTcs NO Mepe HeoOX0QHMO-
CTH, TaK 4YTO IIOTOYHas OpraHH3alHs MO3BOJSET
OCYyLleCTBIATL 3arpy3Ky B mamsitb Ge3 mpepsl-
BaHHS.
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B kauecTBe mpuMepa Asis MJIIOCTPaUMH GbICT-
polelicTBHA mpoueccop JocTH NpPHBOAMT GhicTpoe
mpeobpasoBanne Pypre. Hamenne P2E ¢ oanum
2Di(METHYECKHM ycTpoHCcTBOM BhinosiHsier 1024-
ToseyHoe BII® ¢ maccuBom u3z 250 000 3HayeHuit
$2CTOT 3a 1 ¢, YTO CPaBHMUMO MO MPOH3BOAUTEBLHO-
T CO CNeUHaJM3HPOBAHHBIMH MaLIMHAaMH, HMelo-
IHMH TakHe Xe rabaputol. Pabouas moaenb npo-
zeccopa, co3flaHHas ¢upmoit Sanders, 3aHHMaeT
LieCTb WM ceMb mJat pa3Mepom 16 X 17,8 cm. Ha
0opTy camognera S-3A HoBbI npoueccop 6vaeT 3a-
H¥MaTh BJBO€ MeEHblUe MecTa, YyeMm ero npejulect-
3¢HHHK, NOMeIllaBlKics Ha AeBATH crofikax. [loa-
301s HTor, IloctH ckasan: «Mbl mombiTaduch cie-
JaTb Tak, 4ToObl (GYHKUMH Hpoleccopa AHKTOBaJH
€70 aPXMTEKTYPY, H CTapaJHChb H3BJeYb MaKCH-
M&JIbHVIO BBHITOAY OT MCHOJb30BaHUS aJrOPUTMOB
35ICOKOro ypoBHs M HoBeHmnx BHC» [pp. 42, 44].

Kommepueckne mukponpoueccopei
B BOEHHbIX MPOrpaMmax

Paspa6oTunkH cJenyloUlero MOKOJEHHS BOEH-
HbIX 3JEKTPOHHBIX CHCTEM NPEeANPHHUMAIOT MOMbIT-
Kil BOCMOJIb30BATbCA TE€M, YTO H3TOTOBHTEJIH MOJY-
[IPOBOIHHKOBBIX NPHOOPOB HABOAHSIOT PLIHOK 60JIb-
LIHM YHCJIOM THNOB OBICTDHIX M JelleBbIX MHKPO-
npoueccopoB. [l HyXA BceX TpeX pPOJAOB BOIiCK,
KaK 3asfBHJH HX NPEeACTaBHTEJH Ha MPOXOAHBLIEM
8 npouwsioM Mecsiue B Jloc-Anmxkenece 19-M exe-
roinoM sumHem cwes3fe MHUDP mo aspokocMuye-
CKHM H 3JIEKTPOHHBIM cHcTemam Wincon 78, mpen-
[o.1araeTcsi HCMNOJb30BaTh KOMMepYecKHe Mpoliec-
COPHl B KayecTBe BBbIYHCJHMTENbHBIX 3JE€MEHTOB He-
KOTODBIX CHCTEM.

BuMrpoill B CTOMMOCTH INIPH HCHOJb30BaHHM
rpa:xAaHCKMX H3JeJHH BMeCTO ClellHaJibHO paspa-
G6aThiBaeMbIX, BbIAEPKHBAIOUIHX AOPOrHE H IPOAOJ-
AHTEJbHBEIE HCNBITAHHS HAa COOTBETCTBHE BOEHHLIM
TeXHHUYECKHM TpPe6OBaHUAM, XOPOIIO OOGDBACHHI
OIMH H3 TPaBHTENbCTBEHHbIX TEXHHYECKHX 3KCIep-
TOB, 3aHATHIH B HacTosilllee BpeMs BHIGOPOM IIOA-
XOISIIIHX YCTPOHCTB AJs CBOell coGCTBEeHHOMN paspa-
60TKH: «OYeHb NPHBJIEKAET TO, YTO BCE YeThipe H3-
Je1Hsl, BO3MOXHOCTb IDHMEHEHHS KOTOPBIX Mbl
paccMaTpHBaeM, HMEIOTCSE B JOCTATOYHOM KOJIHue-
CTBe Ha CK/aajax ¢(HPM-H3roTOBHTeNel W IO Mapa-
MeTpaM BIOJIHE MOAXONAT MJs HalMX MpHMe-
HEeHHH»,

[Ipononxutenbhsie ucnoitanus. Ho crpemienue
HCMOJIb30BaTh TPaXKAAHCKHe H3MeJHss B BOEHHOM
000pyNOBaHHH OOBLIYHO yNHpaeTcs B IpeNsTCTBHE,
KOTOpOe B NPOLIIOM TOPMO3HJIO MOJOGHBIE HOMBIT-
'KH: Ha NIPOBEPKY COOTBETCTBHA YCTPOHCTB BOEHHBIM
'Tpe0OBAHHSAM MOTYT NMOHaAo6HTbcs roabl. OpHaKo
'Ha HbIHEWIHeM cbe3fle Wincon BHICTyNMaBLIHe mpen-
CTaBHTEJIH MUHHCTEPCTBA 060pOHBI (PaKTHYECKH
.COBCEM He 3aTparuBaJid BOIPOca O TaKOH MpOBepKe.

B 10 e BpeMsl OHH HACTOATEJNbHO NPH3LIBAJH pas-
pabOTUHKOB HCNOJB30BaTh CaMble NOCJELHHE H0-
CTHXKEHHSI NOJYNPOBOAHHKOBOM TeXHHKH. B uact-
HOCTH, C TaKHM NpH3bIBOM BbicTynua [leppu, 3ame-
CTHTEJNb MHHHCTPa OOOpDOHLI MO HCCJIEAOBaHHSIM H
pa3paboTkaM.

JlabopaTopus aBHaUHOHHOro NpUGOPOCTPOEHHS
BBC B xone cBoeit, moxanyi, caMoil ctapoit u no-
TOMY caMOH H3BeCTHOH mpOrpaMMbl NbITaeTcs ycra-
HOBHTb MHKDONPOLIECCOPHl B KAaXAOM y3Jie AaTyH-
koB cuctemMbl DAIS ! 3ta Tak HaspiBaeMas CHCTe-
Ma C aKTHBHBIM CTEHJIOM HCHOJb3yeTcs AJSl HCHBI-
TaHHS HOBBIX Y3JiOB aBHAaLHOHHBLIX NPHOOPOB M ILe-
JIBIX CHCTEM.

[To HalueMy MHEHHIO, MBI CMOXEM BOCHOJIb30-
BATbCSl HEKOTOPLIMH QUEBHJHBIMH NpeHMYlilecTBaMH
MHKPOIIPOLIECCOPOB B NOBBIIEHHH FTHOKOCTH CHCTEMbI
DAIS n cHHXKeHHH ee cTOHMOCTH»,— roBoput Cxap-
NHHO, MCHOJHAIOWHHE 00583aHHOCTH HayaJIbHHKa OT-
[esa CHCTeMOTeXHHKH Ha 6asze BBC Paiit — Ilat-
tepcod (wr. Oraiio). BBC HaMepeBaloTcsi HCHOJb-
30BaTb MHKPONpPOLECCOPHl B TaKHX YCTpo#cTBaXx,
KaK CHCTeMbl MHepPUHaJbHOH HaBHI'allMH, pPagHOJO-
KalHoHHoe 06GOpyAOBaHHe, CHCTEeMbl yIpaBJIeHHs
OrHeM H T. M., TJe BbIUHCJAEHHsA OYAYT BBINOJHATHCSA
Ha MecCTe YCTAaHOBKHM CaMHX HATUHKOB 6e3 MYJbTH-
IJIeKCHOM nepefaud H HHPOPMAUHH OT HHX K MH-
HH-KOMIIbIOTEpaM 1UEeHTPaJIbHOr0 mnpoleccopa.

Cunenpylomyit  3Tam HacTYNMHT Yyepe3 HECKOJbKO
MmecsueB H, no cjoBam Ckapnuuo, Oynger 3akilo-
4yaThCsl B BhIOOPE MOAXOASALINX MHKpPOCXeM M3 HMe-
IOLIHXCSA Ha DbIHKe, «MOXeT ObITh, NPOLECCOPHBIX
ceKuuit», NI anmapaTHO# peaJH3allMH IPoLecco-
pa. 'maBHas 3afaua npu 3TOM COCTOHT B obecmeye-
i{HY COBMECTHMOCTH KOMaH[ npolieccopa H ero ap-
XHTEKTYPHl C IPOrPaMMHBIM obecleueHHeM CHCTEMBbI
DAIS. JIBuxenne Bnepen 6e3 Tako# craHxapTH3a-
IHH NpHBeJO OBl K CO3ZAaHHIO «yCTpPallaloUUX Mpo-
61eM», npegocTeperaer OH.

CoprupoBka curHagoB. B cBowo ouepenpr BMC
IpeAnosaraloT, YTo MHKpPONPOLECCOpbl MOMOTYT B
paspelleHHH OJHOH M3 CaMBIX Cepbe3HBIX 3amay
3JIEKTPOHHO}I BOWHBI — COPTHPOBKH H HAEHTH(HKa-
IHH pPaJHOJNOKAIMOHHBIX CHTHAJOB B YCJOBHAX
HAaCBHILIEHHOTO  3JIEKTPOMArHHTHOrO OKpYyXKeHHS.
[To coobuiennio Moddera, pyKoBOAHTENS MNOApA3-
IeJieHHs] CHCTEMHOro aHaJjM3a OTAesa TaKTHYecCKo-
ro 3JeKTPOHHOTO HPOTHBOAEHCTBHS, C 3TOH LEJbIO
HceaenoBaTteabckas Jabopatopus BMC B BauuHr-
toHe (okpyr Koaymb6usa) paspabaThiBaer caMoJer-
HBIi TPEXNpPOLEeCCOPHbIHl KOMIJIEKC, NpeJHa3HaueH-
HBIH JJ1s1 COPTHPOBKH CHT'HAJIOB.

«CywectBylomtne 3BM npocto He B COCTOSTHHH
NPOH3BOAHUTb COPTHPOBKY 3JIEKTPOMArHHTHBIX CHT-
HaJIOB ¢ IJOTHOCTBIO Ao 700 000 umm./c ot 420 u3-
JyuaTtenell paiHOJOKallHOHHBIX CHrHaaoB. Takasd
IJIOTHOCTb HMeJla MeCTO B COCTOABLIMXCH HEKaBHO

KOMOGMHHPOBaHHBIX MaHeBpax C BeleHHeM MOpCKO-

V' Saextponuka, Ne 3, 1975, ctp. 65.

DNEKTPOHUKA Ne 5, 1978 r.



10 OBO3PEHME JNEKTPOHHOW TEXHMKM

ro 6oa u BeICajKoll AJecaHTa»,— roBoput oH. Cu-
CTeMBbl 3JIEKTPOHHOTO MPOTHBOAEHCTBHSA AOJKHBI
TIPOH3BOAHTb COPTHPOBKY M aHAJHM3 3THX CHIHAJIOB
s BBIZAYM NpefynpexieHHil, CO3NaHHA NPOTHBO-
Mep H HalJIIOfEeHHA 33 BO3JAYUIHLIM IIPOCTPAHCTBOM.
Mopper oxuaaeT, UTO TPEXMPOLECCOPHHLIH KOM-
IJIeKC, B KOTOPOM HCHOJb3YIOTCS OXHOpa3psAHble
MHKponpoueccopHble cexkuuu 2900 ¢upmbt Advan-
ced Micro Devices, 6yner 3akoHued B 1979 r.

INporpammupyemniii patuuk. Apmus CIHIA yxe
HPOBOJAHT HCNBITAHHA OGOPYNOBaHHS, OCHOBAHHOTO
Ha HCIOJIb30BAHHH MHKpompoleccopoB. B cucreme
Rembass ! 6JI0KM TaKTHYECKHX JATUHKOB COAepXaT
K/MOII-muxponpoueccopst 1800 ¢pupmut RCA, ko-
TOpash TakXe SBJSETCS OCHOBHBIM MOAPSAYHKOM HA
paspaboTky 3toit cucremnl. Jatuuku o6pabaThiBa-
IOT NOJYYeHHYI0 HHPOPMAaUHMIO JJs pacno3HaBaHHs
uenei. B Apmuu CLIA HagmeloTcst co3faTh efHHbIN
LaTyHK, MHKDONpPOLECCOP B KOTOPOM MOXKeT ObiTb
3anporpaMMHpPOBaH Ha pacno3HaBaHHe MHOTHX TH-
NOB LeJiel, BKJIOYasl XHBYIO CHJY, TAHKM H aBTO-
MOGHJIH.

«Ypok, mnosayyeHHeit Hamu B lOro-BocrouHoi
A3UH, COCTOUT B TOM, YTO Mbl HCHOJIb30OBaJH CJAHLI-
KOM MHOrO THIOB JaTYHKOB»,— oGbsacHsieT Kuxaw,
PYKOBOAHTENb TPYNNbl pa3paboTKH AATYHKOB MOJS
605 npu KoMaHmoBaHHH TpaHCHOpTHOro o60pyao-
BaHusi Apmun CIHIA. OH oTMeyaer OTJIHYHBIE Ha Ce-
FOAMSIIUHHA JeHb pe3yJbTaThl HCMBITAHHH M Npea-
CKa3bIBaeT, YTO TAKOil HaTUHK C ero BO3MOXKHOCTA-
MH OGHapYyXeHHSI MOXeT HaHTH TMpHMeHeHHe H B
rpaxXXAaHCKHX cHcTeMaXx G6Ge30MacHOCTH H OXpaHbi
[pp- 44, 46, 48].

BbIYMCIIUTENBHAS TEXHMKA

nonyyuaa B Hosibpe 1977 r. cKpOMHYIO CyGCHAHIO,
13000 mona., or rpynnsl pa3paGoTOK HOBOH BBIYH-
CIHUTENIbHOH TEeXHHKH MHHHCTEpPCTBa IMPOMBILIJIEH-
HOCTH BenHKOOpDHTaHHH Ha INpPOBefeHHE YeThIpex-
MeCsiYHOH pPaboThl MO OLEHKe BO3MOMXKHOCTEH TaKoH
cucteMbl. PupMa Hadeercs MOJYYHTb JOMOJNHHTEb-
Hylo cy6CHIHIO Ha pa3paboTKy o6OpyNoBaHMs NpoO-
ueccopa.

Teopernk. [BHXyluel cu/OH NMpoeKTa SBJseTCS
42-nerunit Karr, TteopetHk DBM M KOHCYJAbTaHT
¢upmel. OH npeasaraer accOUHATHBHEIA mpolec-
COp, CTHPAIOILHHK Pa3JIHyHs MeXAY MaMAThIO H NpO-
LECCOPOM H BBIMOJNHSAIOIHN MHKPOKOMaHAbLl B ca-

Anrnuitickas DBM
HOBOW QPXUTEKTYpPbI

BHyTpeHHsis opranusauus OBM e MeHsnaach B
TeyeHHe MHOTHX JieT. OObIYHO OBICTPLIH LEHTPaJb-
HBIA mpolieccop BbIOMpaeT mporpaMMbi, KOMaH/Jbl H
JaHHbie H3 MacCHBHOH nmamsaTH. Tenepb Takomy IOA-
Xofy OpocHsia BHI30B MaJleHbKasi aHrHHcKas ¢Gup-
Ma, chelyaJH3upylollasicss Ha pa3paboTke HeOOJb-
IIKX JIOTHYECKHX CXeM H CHCTeM, KoTopas ceiyac
‘paboraer Han accounatuBHOii DBM, obpabaTbiBa-
Iolleil faHHble HEMOCPeJCTBEHHO B NMaMSTH.

dta ¢upma — Icthus Instruments (Teittcxag,
6an3 Hrlokacna). 1o 3asiBneHHio ee npeacTaBHTe-
Jeit, yepe3 rox OyneT rotoBa mepBasi Takas CHCTe-
Ma — He6Go/bLUION mpoueccop, NpefHa3HaueHHbIH
IJIsl ONTHMH3ALMH MaplIpyTa, MPOXOAMMOro roJIOB-
KOH CBepJIHJBbHOrO CTaHKa C YHCJIOBBLIM YNPaBJIEHH-
eM. [Ipoueccop nmocTpoeH Ha OOBIYHBIX HHTErpasb-
HbIX cxemax. OpranusoBaHHas 5 Jer Hasaj ¢Hpma

! Saexrponuxa, Ne 8, 1977, ctp. 66.

MHTErPALiMA BCEX 3MIEMEHTOB HA OJHOA
nonynPOBOAHUKOBON NNACTUHE

BoamoxkHo, uto npoueccop Karra 6Gyaer uenuxom wusro-
TaBNMBATLCA HA OAHON NNAacTMHE NONYNPOBOJHWKAE AHAMETPOM
76 mm. Mo kpaiiHel mepe, Takosa Uens pa3paboTKW, NPoBO-
AMMOH B  MMAANCEKCKOM  NONIMTEXHHUECKOM  MHCTMTYTE
(OHpmuna, rp. Muaancekc), cpeacTsa Ha KOTOpylO MOCTynanm
B TeueHHe nocnegHux AByx net ot pynnel pa3paboTok HOBOM
BLIYWUCIMTENLHON TEXHWKW NPM npasuTenbcTse Benuxobpura-
Humn. Mockonbky npoueccop npeacrasnser co6oii rpynny
nocneAo0BaTeNbHO BKNIOYEHHbIX CABMIOBLIX PErucTPOB, AONON-
HEHHYIO CMEeUManbHbIMKU NOTMUECKUMMU CXEMAMM, B pe3ynsTare
MOryT 6bITe €CO38aHbI M YCTPOMCTBA ACCOLMATMBHOMN NamMATH U
namaTW C¢ Npou3BonbHOMN BbIBOPKOM, obnagalouiMe emKocTamH
nopaaka MUARMOHOB Bur.

Kaxaeit npoueccop 6yaer noctpoeH u3 6Gonbworo Ko-
nMyecTsa, A0 COTEH, anemeHTapHbix cxem. Kaxaas anemeHtap-
Haf CXxeMa MOXeT, HanpUMep, CoAepIKaTb CABMIrOBbIA PerucTp
Ha 1000 6ut, ynpasnsemblit NO OTAENLHON NUHMM KOMAHAbI
Kpome TOro, oHa momeTr uMmeTb WKHY BO3BpPaTta MHOPMAaLMM
B CABUrOBLIN PEruMcTP M KOMAHAHYIO AMHMIO. InemeHTapHasn
cXemMa COAEepPXMUT cxemy aapecauuu AnNA NOAKNIOYEHUA K CO-
CeAAlHMM AHANOIrMYHbLIM CXemam, 3@ TAaKKEe KOHTAKTHble nnouwapa-
KW ANA NPOBONOUHLIX COEAMHEHMH C BHEWHKMM uenamu. Cet-
KW MmeTanausauuMm Ccnyxar ana nogsoga obuiero nutaHus
ANS Pa3BOAKM MMNYNbCOB CUHXPOHM3aUMM. [Tnaskue nepembly-
KM NO3BONAIOT U3ONMPOBATL KOPOTKO3AMKHYTbIE yUaCTKW Lenem
nogasona NMUTaHuA.

Mpu BbiBope HENOBPEXAEGHHBIX 3NEMEHTAPHbIX CXEM M
coepnHeHun ux memnpy coboi cHawana nepsas 3nemeHTapHas
cxemMa nogsepraeTcs NpoOBePKe nNyTem MoAauYM Ha Hee
1000-pa3psaHOro TecT-KoAa M CPaBHEHUA €ero C BbIXOAHbLIM
kofom. Ecnu cxema paborocnocobha, To oHa appecyeT OAHY
#3 cOoCefHMX TaKux e cxem, n obe oHM nposepsioTCca coB-
MECTHO B NOCNE[OBATENbHOM BKAIOUEHHUU. TaK e NPOUCXOAUT
nobasneHue M NPOBEPKA OCTaNbHbIX 3NEMEHTAPHBLIX CXeM, NOKa
He obpa3yeTca AOCTAaTOMHO AnMHHas uenouxa. Ecau cxema
HepaboTtocnocobHa, To nocnefHel WCNPAEBHON cxeme AaeTcs
KOMaHAa aapecoBaTh APYFylO COCEAHION 3MeMEHTapHYylo cxe-
My M Tak panee, noka He Bygner HallaeHa MCnNpaBHas cxema.
TakoM MCNbITaTeNbHLIA anNrOPUTM, XPaHALWMACA BO BHEWHeH
ynpaensaiowes Mukpocxeme, uHULMupyeT cEopky anemeHTap-
HbIX CXEeM CPa3y e nocne BKMAIOYEHHA MUTAHWSA.

Noruka mexcxemHoit kommytaummu M cBopka anemeHtap-
HbiIX cxem Bbinu nposepeHbl Ha MakeTHbIx 06pa3Lax, NOCTPOeH-
HbIX Ha AMCKpeTHbix anemeHtax Ob6accoHom B Mupancekckom
NONUTEXHWYECKOM MHCTUTYyTe. Tenepb ¢upmon Plessey Semi-
conductors yxe pa3spaboraH MHTErpanbHbiii BAPMAHT Ha OCHOBE
casurosoro MOMM-peructpa, o6veAHHEHHOro € 3neMeHTaMMu
MEXCXEMHOM KOMMYTauMW. Takoi WMHTerpanbHbiii anemeHt by-
fAeT ycTaHaBnuBaTbca cHauana B obbiuHuiii xopnyc UC ans
npoBEeAEeHU] MCNLITAHWH, & B ganbHeMWwem npegnonaraeTcs
paspaboTka BCEro yCTPOMCTBA B MHTErPanbHOM MCNONHEHUW
Ha NONYNPOBOAHMKOBOM NnacTuHe Gonbloro pasmepa [p. 48].
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MOH IaMSATH, K KOTOpOfi f06aBJjieHbl NPOCThIE CXeMbl
ynpasjeHuss. (Karr HaseiBaer cBOH npoleccop
Property 1 A B cooTBeTCTBHH ¢ ero Ha3BaHHeM B
NaTeHTHOH 3asiBKe, MnoJaHHOX B DBesuko6pura-
HHH.) Hcnosb3yst 3TOT 3JeMeHT acCOUHaTHBHOH
06paboTku ¥ naMsATH, KaTT HaneeTcs OJHUM ydapoM
136aBHTLCA OT BHIGOPKH HH(MOPMALHH H KOMaHX H3
NaMATH B LEHTpPaJbHbIH Npoueccop H oT 0OpaTHBIX
MepechlyioK, Ha 4TO OOLIYHO YXOZHT JLBHHAA A0Jifl
BpeMeHH paGorel IDBM M uTO Kiaajer npenen ee
BO3MOXKHOCTSIM.

ToT Ke OCHOBHOH 3/€MEHT MOXKHO NPHMEHHTb
H AN CO3JaHUS YCTPOMCTB MaMATH accOUHaTHB-
Horo THma H oObiyHbix 3YIIB. KpoMe 3skoHOMHH
BpEMEHH H yBeJIHUeHHS ObICTPOAEHCTBHS, HCIO/b-
30BaHHe OJHOTHIHBIX AaCCOLHATHBHBIX 3JICMEHTOB
IJIsT TOCTPOEHHS CHCTEMbBb! [O3BOJSIET MPHMEHHTb
HEeJOPOryl0 MOJAYJbHYIO KOHCTDYKIHIO C BO3MOX-
HOCTbIO B NEDPCHEKTHBE NepedTH K HHTerpasbHOMY
HCMOJIHEHHIO BCEro YCTPOHCTBa Ha OAHOH GosbloH
nJiacTHHe KpeMHusi (cM. Bpe3Ky «lMHTerpamus Bcex

3JIEMEHTOB Ha OAHOH MOJYNPOBOAHHKOBOH mJa-
CTHHEY).
Koucrpykuus. Ctpykrypy Takoit IBM Karr

npexcrasasier cebe B BHAe AJHHHOH LENOYKH CABHU-
rOBBIX PErHcTPOB, HO KOTOPHLIM HH(pOPMaLHOHHbLIE
CJIOBa INepeMelIaloTCsl TAKTOBBIMH  HMIYJbCaMH,
nofo6HO BaroHaM moe3na. KaxkAhiit peructp coxep-
JKHT CXeMY yIpaBJIeHHs NponycKaHHeM HHbOpMalLHH,
COelHHEeHHYI0 ¢ GBICTPO¥ JHHHeH ynpaBieHHs. Jta
JIHHHUS YOpaBJieHHsl HCIOJb3yeTcs IJs [epelayu
KOMaHA, CYHTHIBAHHS HH(GOPMALHH M3 PErucrpa Y
€ro 3arpy3ku ¥ Ojs OOLIEro MaHHNyJHPOBAaHHA
OAHHBIMH ¥ KOMaHZaMH M SBJSeTCS OCHOBOH
ynpaBaenus paboroit DBM. Takas koHdurypauus
N0X0Xa Ha ABa MapaJlyie/ibHbIX KeJEe3HOJOPOXKHBIX
IyTH, OCHOBHOH H OOrOHHBIH, Ha KOTOPBLIX uepe3
pery/asipHble MHTEpBaJbl  PacCloJaraloTcs MYHKTH,
M03BOJISIOILHE MepeBOAUTb HHpopMauHiO ¢ OblCT-
pbiX JHHHA Ha MeiJjeHHble. B paspabaTbiBaeMOM
BapHaHTe JIOTHYECKHe CXEMBbl YNpPaBJeHHs BHINOJI-
Hs10T 8 MHKpoKoMaHA. KpoMe uTeHHs, 3amHCH H 00-

MeHa, MHKPOKOMaHAH NPOH3BOLAT JIOTHUECKOE
YMHOXEHHe, JHOMoJHeHHe A0 | M KoJbUEeBOH Ie-
peHoc.

CxeMa ynpaBieHHsi NponyckKaHueM HHOpMa-
MM MoxeT OBITb HCNOJb30BaHa AJs 3aMbIKaHHs
J1060ro perHcTpa B KOJbLO, TaK YTO HHPOPMAUHS
B HEM OKa3bIBaeTCsl 3aXBaueHHOH B Mpouecc UHp-
KyJAsLUHH, TOrfa KakK JApyrue cjioBa HHGOPMAIHH
uaytT B o6xox perucrpa. [pyro# BaxHOH 0CO6eH-
HOCTBIO fIBJSIETCS TO, YTO IOANPOrpaMMBbl, XpaHs-
uiecsi Ha MeJJIEHHON JIMHHHM, MOTyT OBbITh CUHTAHHI
Ha OBLICTPY!O JIHHHIO H TaM B3aHMOJEHCTBOBAaTb C
JaHHBIMH, HAYIIHMH «BHH3 10 TeuyeHHIO». DoJee
TOro, meJible TPYNNBl JaHHBIX Ha OBICTPOH H Mel-
JIEHHON JIHHHAX MOI'YT B3aHMOJEHCTBOBATb MeEXIy
coboii.

OnTHMH3aTOp MaplUpyTa CBEpJIHJbHON rOJIOBKH,
co3faBaemMbiil B pupme Icthus, 6yner npencrasiasite
co6ofi KoJblLO M3 NOCAEAOBaTeJbHO COeJAHHEHHHIX
jieMenToB, no 256, 512 uau 1024 6uT B KaxKaoM,
HO pa3Mep KOJIbIIa M YHCJIO Pa3psifoB B 3jJeMeHTe
eille He BbIOpaHbl. IIpocras MHKpo-DBM, co6pas-
Hasi U3 HECKOJbKHX CTaHAAPTHBIX MHKpoOcxeM, Gy-
INeT ympaBasATb NepejayaMH HHGPOpPMAalUHH H MNpO-
rpaMM B KOJIbLIO NPOLiECCOPa H U3 HEro.

Jlornueckne cxeMbl ynpaBJieHHS Ha KaXXIOM pe-
THCTPe NaMATH HMeIOT KOHQHrypauHi0 NO THIY
acCOUMATHBHOH MNaMATH H BHINOMHSAIOT KOMaHIbI
CpaBHeHHe — YTeHHe, CPaBHeHHe — 3allUCb M CPaB-
HeHHe — OOMeH MeXJAy XPaHHMBIMH CJI0OBaMH J[aH-
HbIX M CJIOBAMH KOMaHA, KOTOpble NPOXOAAT MHMO
HUX. [l yMeHblUeHHsI KOJIMYECTBA YNPaBJSIIOUHX
CXeM CpaBHeHHe BBIIOJHAETCS MOCAEN0BATENbHO
nyTeM INpONYCKaHHs CJoBa JAaHHBIX H KOMaH[IBI
CHHXDOHHO Yepe3 cXeMy NOopaspsfHOro CpaBHEHHS.
dra cxemMa (HUKCHpPYeT COBNafeHHs B pa3psfiax H
NpH NOJOXHTENbHOM pe3yJbTaTe CPaBHEHHs CJIOB
BBINOJIHSIET ONpEeAEJNEHHYIO ONepaluHio NPONyCKaHHS
MHpOpMallHK B COOTBETCTBHM C KOMaHRoH. Koraa
MPH CPaBHEHHH MNDOHCXOAHT COBNajeHHe MO BceM
pa3psiiaM, B KOMaHJe YCTaHaBJHBAeTCs 3alpella-
1oL NpH3HAK, KOTOPbIH MO3BOJISIET OCYLIECTBHTb
BBIBOJA CJI0Ba JAHHBIX MO TAaKTOBOMY CHCHaJy.
KomaHpma 3areM coBepliaeT MHOrOKpPaTHYIO LHPKY-
JSALHKIO, NIOKa He MepecTaHyT o6HapyXXHBAaTbCS COB-
nageHus.

Korza KosibLo 3/eMEHTOB OPraHH30BaHO KakK
3¥YIIB, xpaHHMBble CJIOBa JAHHbLIX OMNO3HAWOTCH HE
no pUKCHPOBAHHOMY afpecy MaMsTH, Kak B OObiu-
Hbix 3YTIB, a ¢ nomoubio 10-paspsaHOro HAEHTH-
¢ukaTopa, 106aBaAsAEMOro K KaxKAOMy CJIOBY HAaH-
HbIX NpH BBOAe cJoBa B cHcreMy. Omnepauuu ure-
HUs, 3anHCH M o6MeHa 3amycKaloTcs MOcje 3TOoro ¢
[IOMOILbI0 KOMaHAbI, NepefaBaeMoii no ObICTPOH JIH-
HHM. B cocraB 3TOii KOMaHABl BXOAST ABa OHTa
ynpaBieHus, 10-pa3psAHbIH HAEHTHPHKATOP, HJIH
Macka, M 32-paspsaiHoe HHbOpPMalHOHHOE - MOJe.
Bce: cioBa JaHHBIX HOCJAeJ0BaTe/IbHO CPaBHHBA-
IOTCS ¢ MPUXOASALLMM CJIOBOM KOMaHAsl [pp. 48, 50].

KOMMAHMM

Passute onToanekTpoOHUKM
B cdompme Litronix

Yro usMenusoch B pupme Litronix Inc. (Kynep-
ThHHo, wTt. KanudopHus) ¢ tex nop, Kak 3amnalHo-
repMaHCKHM  9JIEKTPOHHBI T'HraHT B OKTaAbpe
1977 r. npuobpen 809% akuuii stoH GHPMH 32
7,5 MJH. goaua.? Ilasg Toro yto6H OTBETHTHL Ha 3TOT
Bompoc, [xkefiMc, HOBHIi ryiaBa ¢upMEI, B QeBpa-
ae npu6eut B Helo-Flopk u BeTperHacs ¢ Npeacra-
BHTEJISIMH IIPecCHl.
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«JI10[lH HHTepecyIOTCH, YTO CTAJNO C HAMH,— CKa-
3aJq 3TtoT 33-JeTHHH aHIVIMYaHHH, KOTOpLI B Je-
Kabpe 3aHfJ NMOCTH BHIlE-NpPe3HAEHTA W [JIABHOTO
HHXeHepa oAHOBpeMeHHO.— Celiyac MBI 3aHHMaeM-
cs TBepAOTeJbHOH ONTOJEKTPOHHKOH, a TaKxKe
MOIT u 6unonspubiMu HMCo».

®upma Litronix sBaser coboii spkuit npumep
NOJIyIPOBOAHHKOBOH KOMIaHHH, KOTOpPas AOCTHIJA
60JIbIUMX BBLICOT B 00/1aCTH NMPOHU3BOACTBA GHITOBBIX
TOBAapOB, a MOTOM C TPeCKOM YyMaja Ha 3eMJlo.
«Mbl Tenepb coBeplIeHHO GPOCHJHN 3aHHUMAaThCs Obl-
TOBBLIMH H3J€JHSIMH, MOCKOJbKY OHH ADHHECTH HaM
cyllectBeHHbie yO6biTkH B 1976 u 1977 rr.,— npo-
JoJKaeT oH. — Mbl gaxe npojaJiK Halle MPOH3BOA-
CTBEHHOe 060pyAOBaHHE [JISI H3rOTOBJIEHHS KBaplie-
BLIX KPDHCTaJJIOB H NEYATHBIX CXEMHBIX MJaT».

BMmecTo 3TOro «Hala crpaTerds Tenepb Halpas-
JIeHa Ha KOMIUIEKCHDOBaHHe JIOTMKH C ONTO3JeK-
TPOHHBIMH HHIHKAaTODaMH C TeM, YTOObI MOMBITATh-
cid BepHYTb (pHpMe Hoji0 pHIHKA, KoTopasi Oblia
norepsiHa, Korja Mbl ObIJIH HaLeJeHbl Ha DPBIHKH
c6biTa KaJbKyJATOPOB M uacoB». JlxkeliMc Hawads
HNPOBOJAHTb 3Ty CTPAaTerdio yxe c aerycra 1977 r,
KOrJa OH craJ npeicTaBHTeseM ¢upMbl Siemens
B KynepTHHO ¥ HayaJ OCYILECTBJATb CBSA3b MEXIY
KynepTHHO # MIOHXEHOM.

O6beM mpoaax ¢(UPMEL, 4YacTb KOTOPOro BCe
ellle MPHXOAHTCA Ha HEKOTOphle OBITOBBIE TOBapHl,
ynaa ¢ 52 maH. Joaa. B 1975 r. mnpuMepHO -O
15 mau. noan. B 1977 r. dxeifiMc mosaraet, uTo B
3TOM rOAy Aesa MOHAYT Jydlue, OMHAKO He CKa3sal,
Korza ¢upMa pacCYHTBHIBaeT MOJYy4YaTh NPHOBLIb.

«PasymHble» HHAMKaTOpbni. Tenmepp Jlxkeiimc
OYeHb 3aHHTEpPecOBaH TeM, UYTO OH Ha3blBaeT
«pa3yMHBIMH» HHIHKaTOpaMH,— GYKBeHHO-UH)PO-

BHIMH HHJHKaTOpaMH, B COCTaB KOTOPLIX BXOOHT
K/MOII HC co Bcemn cxemamu aemiHdpaTopoB U
¢opmuposareneir. C anpeas 1977 r. ¢pupma Litro-
nix BHIIyCKaeT TakHe WHAHMKATOpPH C BHICOTOH
3HaKOB 4 MM H TOTOBHT K BBINYCKYy HHIHKAaTOpHl C
JPYyrHMH pa3MepaMH 3HaKoB. J[xKe#iMc cKa3aJ, 4TO
dupma npuobpena OGoabLIOH OMNBIT MPH CO3MaHHH
MOITI-cxeM ans cBOHX 4YacoB M 6yZeT HCIOJb30-
BaTh 3TOT ONBIT Be3Je, Irie MOXHO.

®upma Litronix c ee 250 corpyauukamu B CLIA
u 1600 3a pybGexxoM (BO BpeMeHa yCNEILHOro Ipo-
M3BOJACTBA KaJbKYJATOPOB H 4yacoB uX Gblno 4500)
BHAHTCS eMy Da3BHBaIOlllefici B TPeX HaNpaBJIEHH-
X MO0 HOMEHKJAaType H3JeJHH: HHIHKATOPHbIE
YCTPOHCTBa, CBETOAHOAHBIE JIaMNbl H ONTPOHBHI.
IOns yBenHueHHs SIPKOCTH HHIAHKAaTOpPOB (QHpMa
Litronix HaMepeHa mepefiTH Ha HCmoOJb30BaHHE ¢HoO-
cuia rajins — «T€XHOJIOTHIO, Ha Pa3paboOTKy KO-
Topoit ¢upMa Siemens 3aTpaTHsia MaccCy CpPeACTB».
Texunognorusa, paspaborannas ¢upmoit Siemens, 6y-
JIeT HCNOJAb30BaThCs M B APYrHX H3jenusix. «Mbl
6yneM TakKxKe CTPEMHTbCS K NPHMEHEHHIO HOBBIX
MaTepHaJIOB B HallUX JaMmax H MOBHILIATH Ha-
NpsXKeHHe H3OJALHH ONTPOHOB», — CKa3aJs OH.

SNEKTPOHHUKA Ne 5,

«Mpl BIBOE YBENHYHMJIH HAllM BO3MOXHOCTH MH-
JKeHepHOH paspaboTkH, — mpogoskaer Jlxeimc. —
Mbpl cTpeMHMCS BOCIOJIbL30BAaTbCA HAESIMH, KOTOpblE
JIOAH rojaMH JAepxKajH B CTOJNAX H 3alHChIBaJH
Ha pa3/MYHbIX 00epTKax, HPOH3BOJHM KalHTaJoO-
BJIOXKEHHA /51 obecleyeHHss Halleil NPOH3BOICT-
BEHHOH JeATeJbHOCTH H OyleM TaKxe paclpeje-
JIATh ONTO3JIEKTPOHHBIE KOMIOHEHThl GHPMB Sie-
mens» [pp. 50, 52].

Mepemeiuenuns 8 cupme TI

Kak ToJbKO LIyM, MOAHATHIA BOKPYr HeJaBHHX
nepemelledud B aAMHHHCTpauHH ¢upMbl Texas In-
struments Inc., cnrerka yTHX, cTajo SICHO, 4YTO mpe-
3uJeHT GHpMbl DblocH meiTaeTcs caenartb GoJblie,
yeM HalTH pelleHHe HEeCKOJbKHX HAaJOeBIUHX IPO-
OJsieM, CBAI3aHHLIX C NPOHM3BOACTBOM IIOJYNPOBOAHH-
KOBbIX npubopoB. Pupma Tl ob6bsiBuaIa 0 mepecra-
HOBKax 06e3 KaKOro-iu6o OOGBICHEHHs HX NPHUUYHH
H 0 CHX mop Haberaja JaJbHeALINX KOMMEHTapH-
€B II0 IIOBOAY CTpaTerHyecKux LeJsel, KOTOpbie OHA
IIPH 3TOM npecJ/efoBaJa.

Oanako paGotHHKH camoit ¢upMb TI, a Takke
€€ KOHKYpPEHThl pacCMaTpPHBAIOT NPOBEAEHHYIO pPeop-
raHH3alH{I0 KaK NyTb AJs TOro, 4ToObl IOCTaBHTb
BO rJaBe (HPMbl aJAMHHHCTPaUHIO, HEOOXOAHMYIO
AN OOCTHXKEHHS [OCTaBJeHHOM uenaH: obecneye-
HUsl K KOHLy 1980-x romoB ypoBHs NpORaxK, paB-
Horo 10 mapa. moan. B rod. I[lnanbm ¢upmbl mpe-
JycMaTpHBalOT pa3paboTKy HOBBIX H3AeJHH Kak
rpynno oTrAeneHHH, 3aHHMaOLUXCs OBITOBOH am-
napartypoM, Tak M, NO-BHAHMOMY, 3arHMBalOLIUM
otaenesneM MOII-npu6opos. B 3TH nyaHbl BXOAHT
TaKXXe HHTEHCH(HKaLHs yCcHJHH B obJsacTu cbuita
C LleJbl0 «BbIXKAaTh» GoJblile H3 cHOPMHPOBABIIHXCS
cepHil GHNOJAPHBIX U AHCKPeTHHIX npubopoB. Ypo-
BeHb NpPOAAaxX H AOXO0JA0B 3a (HHAHCOBLIK roA, 3a-
KoHuuBWHACA 31 nekabps 1977 r., JOCTHTr peKOpA-
HbIX uMOp —2 MapA. ponana. H 117 MaH. goan. co-
OTBETCTBEHHO.

BosMoxHO, uT0 HauboJjblliee BHHMaHHe CpelH
HMEBUINX MeCTO IepeMellleHHH I[pHBJeYET NEPEBOJ
UaHra Ha MOCT BHLle-NpPe3HAeHTa IPYINBl OTAede-
HH#l, OTBETCTBEHHOTO 3a H3JAeJHs ObITOBOro Ha3Ha-
yeHHsi. [laHHBI/i NepeBOA NpPeKPATHT NPOHCXOAHB-
e B MocJeAHee BPeMS PasroBopbl O TOM, UTO
3TOT BBICIUHMH NpeACTaBHTENb aJMHHHCTpPAlLHH ¢Hp-
Mbl TI, BegaBWHi NOJynpOBOAHHKOBBEIMH IpH6opa-
MH, NMOALICKHBaeT ceGe HOBYI paboTy, BO3MOXKHO,
B KOHKypHpyoOWHX pupMax. Bpax au 310 moxoxe
Ha TO, 4TO 46-neTHHil YaHr HanpasJsieTcsl B CCBLI-
Ky PYKOBOAMTb MeHblleil Mo pa3MepaM TrpyIIoH,
6asupymouleiicas Ha npeAnpuaTHH B JlabbGoke, mias
TOro, 4YTOObl «OCTLITbY, KaK NPEANOJarajy HeKOoTO-
pble creunaauctsl, Habaopawomue 3a ¢upmoi TI.
Ckopee ero OCHOBaTeNbHas TEXHOJOrHYecKas IMOX-
roTOBKa JOJXKHa Oyaer obecneyuTb TaKHe yCJIOBHS,
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NpH KoTophix OyAyliHe u3fenHs Ajs ObITOBOK am-
napaTypsl HaxoAHJHCh Obl Ha nepeiHeM Kpae Tex-
HOJIOTHH. JTO 0coGEHHO BaXKHO TeNepb, Korga yc-
TAaHOBHJAcCb BbICOKasa penyrauus ¢HpMbE Tl B
AaHHOM 06/1aCTH H XOPOLUO HAJaXEeHbl  KaHaJbl
cObITa KaJbKyJSTOPOB H 4YacOB (HPMHL.

Hanast Toro uto6bl NOAHATL Pasoyapywollle HH3-
KHH ypOBeHb MpoJaxK Ha phIHKax EBpombl, BHIe-
npesnieHT ¢upmMbl Kappes, KOTOPHIE BO3rJaBias
rPynny npeanpusiTHi, BHIMYCKAIOLIHMX H3AeNHS AJA
OBITOBOH amnmapaTyphl, Bo3BpaliaeTcs B  Hunny
(®paruus), urobbl NPHHATH €BPOMNEHCKYI TIpyI-
ny npeanpuaruit ¢upmu TI, Brmyckaromyio noJjy-
npoBoAHHKOBble npubopsl. Ho, ABadsice caMBIM
rjaaBHbIM npeacraBuTeneM ¢upmbl TI B EBpome,
OH TaK:e GyJeT HeCTH OTBETCTBEHHOCTb 3a Bce J0-
yepHue npeanpusaTHs ¢upmbl TI, pacnonoxeHnHble
B EBpone, a Takxe 3a HOBOe eBpONMeHCKOe OTAeJse-
Hue ¢upmsl TI, opraHu3oBaHHOe C Uesbio cObITA
H3JeNHH B TeX CTpaHax, rie 3Ta ¢HpMa He HMeer
NPOH3BOACTBEHHBIX MOLIHOCTEH.

BriocH pasgenusn rpynny npeanpHsTHH (UPMEI
TI, BHINyCKAOUIMX MOJYNPOBOAHHKOBbIE MPHOOPHI,
s Toro, 4roObl Ha3HaAuHTb CTapuiero afgMHHHCT-
patopa B EBpome. OTBeTCTBEHHOCTb 32 aMepHKaH-
CKHe H SIIOHCKHE NpEeANpHATHS, a TaKxKe 3a Npen-
npusTHa B crpaHax [aabHero Bocroka OH BO3JIO-
JKHJ Ha crapliero BHUe-mpe3nfeHta Pumepa. Tak
KaK TPYJAHOCTH GHDMBI BHYTPH CTPaHBl CKOHIEHT-
pupoBanbl Bokpyr MOII-npu6opos, Puuep npu-
BJEK A/ PyKOBOAcTBa BceMH pabGoramu mo MOII-
npu6opam JIucta (KOTOPBHIH XOPOLIO 3HAKOM C TEX-
HOJIOTHel), Ha3HAaYUB ero MOMOIUHHKOM BHIeE-Npe-
3HJeHTa:

Kak ®umep, tak u JIHcT, mepelyiH Ka HOBYIO
pabory u3 annapara BblocH, rie oHn paGotanu B
TeXHHYeCKOM oTaene. To, UTO mpexAe OHH OBbLIH
6/H3KH ¢ DblocH, HECOMHEHHO, JacCT BO3MOXXHOCTb
npesueHTy ¢upmel T ocylllecTBJAATb HEMOCPEACT-
BEHHYI0O CBfI3b C OTHEJEeHHSIMH, BBINYCKAIOLUIHUMHU
MOII UC, B ToM yHCJe C TeMH, KOTOpble 3aHHMa-'
Jquch 6Gosee uyem 6esycmeumrneiM Bhimyckom MOIT-
muKponpoueccopos ¥ MOIT 3Y. B konue 1977 r.
npeanpusTus, shinyckaiomue MOIT UIC, 6blan pas-
gesieHbl Ha TPU TPYNNbI, KOTOPble BO3TJIaBHJH CIIe-
IHAMHCTHl M3 OTHe/NeHHH, BBINYCKAIOIHX OHIOJsP-
Hble npuOoprl. Tenepb OHH BO3IJIABJAIOT HOBbIE OT-
nenenus, seinyckawomue MOIT 3Y u MHKponpouec-
copsl. B Hacrosiiee BpeMs MoJaralpT, YTO 3HAHHUA
®uumepa u Jlucra HeoGXOOMMH AJS TOro, UTOGH!
HanpaBHTb pa6othl B o6aacth MOIT MC no nosa-
TopckoMy mnyTH. [lo HoBoro HasHaueHus @uurep
6bl1 yNpaBASIOIHM MO BompocaM pa3paboToK, a
Jlucr — ynpaBasioliiM 00beJHHEHHOTO TeXHHYeC-
xoro uentpa ¢upmn TI.

HoBble mepemelleHnsl OTPa3HJIH Takxke Heo6Xo-
AUMOCTb 6oJiee TOYHOH DBIHOYHOH OpHEHTalHH
chOpMHPOBABIUHXCA CepHil H3AEJAHH H 3aTPOHYJH
Bulle-npesugeHta Ksada, KOTOpHH BO3rJIaBHJ, CO-

raacHo coobuienuio Puuepa, oTaeneHHs GHNONAP-
HbIX H QHCKPETHBIX MOJYNPOBOAHHKOBHIX NMPHOOPOB.
Ho storo Knag Gbljl ynmpaBisiolMM O BONpocaM
cOBITa NPOAYKUHH, BHIyCKaeMO# OTAe/IeHHEeM NOJY-
IPOBOJHHKOBBIX mpuGopoB [p. 52].

KPATKUME COOBLUEHUA

®KC paccmaTtpuBaer npepnoxenwe no 6onee agp-
(EKTHBHOMY  MWCMOMbL3OBAHMIO  NEPErpyeHHOro
AM-auanasona

CneuuanpHblf KOMHTET Ho npobJjemaM Aeud-
MeTpoBoro auanaszona delepanbHoil KOMHCCHH CBS-
3H NMpPENJIOXKUJ Cnocob YJAOBJETBODEHHsS HENpPephiB-
HO pacTyLIero 4yMcaa 3alpocoB Ha BblAeseHHe yda-
CTKOB B 3TOM JHama3oHe BOJH, KOTOPHIH H Ge3 To-
ro sIBJAseTCs NeperpyxeHHbIM. [IpuueM peanu3auus
COOTBETCTBYIOIEro NpeNJIOXKEHUs] KOMHTeTa He I0-
TpebyeT «BBIXOJA 3a Npelesbl AOCTHIHYTOrO ypOB-
HS1 TeXHHKH». B Hacrosilllee BpeMs 3TO OpelJoXe-
Hue Haxomutcs Ha usyuenun B ®KC. Komurer pe-
KOMEHAYeT mepefiTH Ha Y3KOIMOJIOCHYIO CHCTEMY, pa-
6oTamllyi0 Ha OAHOI GOKOBOi moJoce, a He B pe-
XHMe YacTOTHOH MoAyasuun. B Takoii cucreme
npesycMaTpPHBAETCs TaKxke yCTPOHCTBO YaCTOTHOrO
H aMIJIHTYAHOr0 KOMIaHAMPOBaHHs, KOTOpOe Io-
3BOJIET CXKHMAaTb CHTHaJBl peuyeBHIX COOOUIeHH#
TakK, 4To OHH GyAyT 3aHMMaTh mojgocy B 2,6 kI,
TOrfla Xak B HacToslllee BpeMs AJsS HHX Tpebyercs
or 15 go 30 xI'm. B oruere KOMHTeTa oTMeuaercs,
YTO B pe3yJbTaTe peaiM3aliii 3TOro NpeJioKeHHsS
KOJHYECTBO KaHaJOB, KOTOpBlE MOXHO Oyler pas-
MECTHTb B JHANa30HAaX, BbIAEJEHHBIX I/l CPeICTB
CBASH Ha MOZBHIKHLIX OOBEKTaX, YBeJHUYHBaeTcs B
10 pas.

Hosbik Bnageney (pMpMbl NO BLINYCKY renModHep-
reTMUECKMX MCTOUHWMKOB NHTAHMS

B cBA3u ¢ HeOGXOOHMOCTBIO HMETb CPEICTBA.
IJIS MPOJOJIKEHHST KOHKYPeHTHOi 6opbbbl ¢HpMa
Sensor Technology Inc. (UYarcyspr. wr. Kaan-
dopHHs), KOTOpas BHIMYCKAaeT NAaHeJH COJHEYHBIX
aneMenToB, Oba mpojgaHa ¢upMe Aspro Inc.
(¥Yactnoprt, wr. KonHekThkyT). CTOMMOCTb 3aKJio-
YeHHOM CHeNKH HAepxutrcs B cekpere. Pupma As-
pro sIBJSIETCS M3rOTOBHTeNEM CHCTeM TepelJauH
sHeprid. OHa cOryacHjach MOHTH HAa MHOrOMMJIIH-
OHHbIE KalMTaJOBJOXKEHHs B HOBoe 060pyAoBaHHe
H octaBuTb PyGHHa, OGBIBIIEro npesHieHTa (QHPMBL
Sensor Technology, Bo riiaBe 3Toro npexnpHATHS
co mratom 200 uesioBeK B COOTBETCTBHH C KOHTDakK-
TOM, 3aK/AIOUEHHHIM Ha MfATb JeT. B cBoe BpeMs
atoif ¢upMe yaanoch NOJYYHTb HECKOJIBKO KpyI-
HbIX 32Ka30B OT MHHHCTEPCTBA JHEPreTHKH B paM-
KaX NporpaMMbl CO3MaHHS MOelIeBHIX KPEMHHeBBIX
$OTOIEKTPHYECKHX 3/EMEeHTOB. BHINONHAA 3TH 3a-
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Kasbl, ¢HpMa B Hacroslliee BpeMs OCYyLI(eCTBJSET
nocraBku naHenell Ha 40 KBt B paMKax 3aK/IOuyeH-
HOro C MHHHCTEPCTBOM B IOCJelHee BpeMsl corJja-
HIEHHS O NpPOJaXKe 3J1€MEeHTOB CYMMapHOH MOLIHO-
ctoio 190 kBT .

PoCT TeMNOB CNMAHMA INEKTPOHHBIX (PHPM

[To nauneiM ¢pupmer W. T. Grimm & Co. (Yuka-
ro), KOTOpasi KOHCYJbTHPYeT NO BONPOCAM CJHSA-
HHS KOMMaHHH, KoaHyecTBO GupM, 06beIHHHBLIKX-
CA B 3JEKTPOHHOH NpoMbILJIeHHOCTH, ¢ 608 1976 r.
yBesuunsoch o 65 B 1977 r., T. e. BO3pocJO Ha
8%. U3 storo obutero uncaa 39 o6beauHeHHH
(nm 60%) mpoM3oLIIM Ha YpOBHe OTAeNeHHH (ua-
CTHYHOe CJHSIHHe). YKasaHHasi LHdpa NpeBbICHNA
YHCJIO aHaJIOTMYHBIX causHuit 1976 r., Korga Ko-
JIMYECTBO YACTHYHBIX CHUAHHH coctaBujao 53% o6-
mwero uyucna obbvenuHeHuil. Ilox 4acTHUHBIM CaAHMsA-
HHMEM INoJpasyMeBaeTcsl Npojaxa OTAeseHHs ¢Hp-
MBbl, IOYEPHEro NPeANpHUSTHS UJAH NPOH3BOACTBEH-
HBbIX JHHHI, coctaBasomux ot 10% u Buille cToH-
MOCTH TOH MJIM HHOH koMmnaHuH. [Ipu opopMJeHHH
€JIeJIOK, KacalolINXCs 2JeKTPOHHbIX dupMm, B 1977 r,,
HpeNOUYTHTEJNbHEIM CPEeICTBOM IiaTeXel Obiin Ha-
JIMYHBIE JAeHbrH, mpu 3ToM 30 TakuX CHAEJNOK INpH-
IJIOCh Ha MO0 MyOJHUYHBIX aKUHOHEPHHIX KomIa-
HHH.

OCHOBHOM NaTEHT Ha MMKPOKOMNLIOTEP NOAyuKna
pupma Ti

YnpaBneHue MaTeHTOB H TOBApHHIX 3HaKOB
CIIA Bwipamo ¢upme Texas Instruments Inc.
(Oanaac, wr. Texac) OCHOBHOH MaTeHT Ha MHKpO-
KOMIIbIOTEp, KOTOPHIA Gbl1 H3oOpereH KoupaHoM H
ByHom. DTot nateHT HMeer Homep 4074351 u Ka-
caeTcsi OZHOKPHCTANBHOTO KpPeMHHeBOoro mnpHbéopa,
BBIIIOJIHEHHOTO B BHJe KBajJpaTa CO CTOPOHOH OKO-
J0 5 MM, Ha KOTOpOoM pasMelueHo Gosee 20000
TPaH3HCTOPOB HJHM JAPYrHX aHAJOTHUHEIX 3JIEeMeH-
ToB. Takoi Kpucrann sBuicsa nepoit HMC, comep-
J)alllel Bce OCHOBHBIE yCTPOfiCTBa, KOTOphie HeoO-
XOIUMBI ISl OCYLIECTBJIEHHS OCHOBHBIX (DyHKUMH
ODBM: 3V ansa 3anucH NporpaMMbl H XpaHeHHs AaH-
HBIX, apHdMeTHUeckoe ycTpoHicTBO, 610K yIpaBiie-
HUS M YCTPONCTBO BBOJA-BLIBOAA.

! Jaexrponuka, Ne 25, 1977, ctp. 9.

3axa3s Ha eucTeMy cBs3M Ana nonuumwm Jloc- AHgke-
neca

®upma Systems Development Corp. (CaHnra-
Monnka, wr. Kanndopuus) nobemuna oraesnenue
cpencts cBsAsH ¢HpMbl Motorola Inc. B xoHkypce
[IPOEKTOB H MNOJYyYHJa OT MYHHIHMNasauTeTa Jloc-
AHp>keneca 3aKa3 Ha MOCTaBKy 06OpyNOBaHHs MJS
ceTH CpOYHO#l mnojuuefickoll cBs3H. dra cucreMma
cTouMocThbio 28,5 MJH. moan. 6yner obecneuuBaTh
OJHOBPEMEHHYI0 Nepenauyy UH(POBBHIX H peyeBhbIX
cooOLIeHH# Ha Bce PAaJHOCTAHLHH, YCTAaHOBJIEHHbIE
Ha NOJABHXKHBIX OObeKTax, KOJIHUECTBO  KOTOPHIX
paBHo npumepHo 800 exmnuumam. Kaxpaas takas
paauocraHuus 6yger coaepxkaTb UHPPOBOH TepMH-
HaJl, paiHONpHEMHHK H NePEeHOCHVIO DalMio, KOTO-
PYIO MONHUEHCKHH MOXEeT OTK/JIIOYHTb OT ammapary-
pPBl M HCINONB30BaTh B aBTOHOMHOM peXHMe BHe
CBOEro aBTOMOGOHIA.

Muwyuian MawmMHKa ¢ NOrHUECKMM YCTPONHCTBOM

®Pupma Exxon Enterprises Inc., sBasiomascs
oraesenneM kopnopauud Exxon Corp. (Hbsio-
Mopk) no paspaboTke HOBBIX H3Jenauii B obJacTu
OPITEXHHKH, BBIIYCTHJA B INIPOJAXKy CEPHIO SJIEKT-
POHHBIX NMHIIYIIHX MaLWIMHOK MOAY/JbHOH KOHCTPYK-
UMK, NpeJHa3HAUeHHBIX AN «3aNOJTHEHHS Ppasphi-
Ba» MeX1y OCBLIYHBIMH 3JIEKTPHYECKHMH MalUHHKA-
MH U JIEMEHTapHBIMH IpolieccopaMi 175 06pabot-
Kd ca0B. OCHOBHBEIM 3/IeMEHTOM 3JeKTPOHHBIX IH-
UYUIUX MAaIIHHOK C JIOTHYeCKHM YCTPOHCTBOM, MO-
JYYHBIUHUM COKpallleHHOe o6o3HaueHHe QyX, ABJIsA-
eTcsi 8-paspsifHblii Mukponpoueccop Z80 - dHPMbI
Lilog Inc., Takxe BXogasllell B cOCTaB KOprNopauuH
Exxon. Llensl Ha HOBHle MAalUMHKH JjeXaT B mpefe-
agax or 1390 monn. 3a usmenme l-off cTyneHH AG
9100 moan. sa uspmenune 5-off ctyneHu. B kauectBe
IOTIOJHUTEJIbHEIX YCTPOHCTB K OCHOBHOMY KOMILJIEK-
Ty ¢upMa mnpejJaraer: ABa CbEMHBIX YCTPOHCTBa
MaMATH Ha THOKHUX JMCKaX, OJHOCTPOUHbLIH MHAHMKaA-
TOp Ha 24 3HaKa, BHINOJHEHHbIH Ha CBEeTOAHOJAX H
npegHa3HaueHHbI JJf KOHTpOJas leyaTaeMoro
TEKCTa, H KaHaJ CBA3H IJIs HOAK/IIOYEHHsS HaHHON
MallHHKK K APYrHM YCTpoHcTBaM cepuH Qyx H K
TepMHHaJaM AJasi 06paboOTKH H NpeAcTaBJIeHHS CJO-
BECHOH HH$OPMAalHH, KOTOpble BBINyCKalOTCA GHp-
Moii Vydec, Takxke BXoAslLleil B cOCTaB KOpmnopa-
uun Exxon [p. 46].
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BAXHBLIE COBbITUA B TEXHUKE M NPOMBILLAEHHOCTU

BEJIMKOBPHUTAHUSA

JTunmm 3apepxkun MNAB
B BbICOKOYACTOTHbIX
aBToreHeparopax

[To MHenHnio npeacrasuTeseil ¢upmb Plessey
Semiconductors, reHepaTopsl Ha IOBEPXHOCTHBIX
akyctuyeckux BosHax ([TIAB), ympaBaseMue Ha-
npsxennem (I'YH), B psge cayuaeB Gyayr mpen-
CTaBJsITb COOOH ONTHMAaJbHOE pelleHHe AJs HC-
NOJIb30BAHHSA Ha BBICOKHMX 4acToTaX. B moakpenJe-
HHe 3TOro MHeHHs OHM AeMoHcTpHpyloT 'YH Ha mo-
BEDXHOCTHBIX aKyCTHYeCKHX BOAHax Ha 456 MI'n
C JHanasoHoM nepectpoiikn 2,5 MI'n.

OcHoBHoO# 3sneMeHT sToro I'YHa — smHus 3a-
Aepxkkn TIAB, cyuecTBeHHOe NpPEHMYIIECTBO KO-
TOPOH KaK pe30HaTopa COCTOHT B TOM, YTO €ro AO-
6poTHOCTE Q MOXKHO H3MEHSIThb H JOCTHraTb HaH-
JIyyliero AJs KOHKPETHOTO NPHMEHEHHs COYeTaHHS
JAMana3oHa NepecTPOHKH YacCTOTHL C ee CTabHJb-
HOCTBIO.

JIMHHA 3anepiKKH, BKJIOYEHHass B KOHTyp 06-
paTHOH CBS3H OGBIYHOIO YCHJIHTEJNS, BBHIIOJHEHHO-
rO B BHIe HHTErpajbHOM CXeMbl, ONpefeNasieT U CTa-
GHAM3HPYeT YacTOTy aBTOreHepaTopa, Toria Kak
JIONOJIHUTEJbHbIE YCHIHTENH (CM. cxemy) obecme-
YHBAIOT AOCTATOYHOE AJS TeHepallHH YCHJIEHHE.
IIporemoHncTpupoBanueiit ['YH npeanasnaues . ais
MOGH/IbHBIX paJHONEepPENaTUHKOB H COAEPKHT YII-
paBasiioM#  4yacTOTHHIH (asoBpamiatenb, KOTO-
pbiit ¥ sBAsieTcs (PAKTHUYECKH NepeMeHHOH 3aaepK-
KOH, ynpasJjseMoli HanpsixeHueM. B naHHOH cxeme
JTa 3ajfiepKKa BHINOJHEHA B BHJAe JSKBHUBAJEHTA
3-n1b orBerBUTEJNS, COOPAHHOIO H3 3JEMEHTOB C CO-
CpeJOTOUEHHEIMH NapaMeTpaMH. B pesysabraTe npH-
JIOXKEHHe YNpaBJSIOlEero HanpsxeHus 5 B BHI3H-
BaeT MOJYJSILMIO CpelHel 4aCTOTHl TreHepaTopa Ha
ray6uny 1,25 MI'm. Cxema reHepatopa COAEPKHT
TaKXe TEPMHCTOp, YJAyYIIAIOUHi TeéMIepaTypHyIO
CTa6HABHOCTb.

Kak cuyutaer TayHc, pyKOBOAHTENb IPOH3BOA-
CTBEHHOH TPYyNRB CXeM JJs PaAHOCBSA3H W PajHo-
JIOKallUK IOJYIPOBOJHHKOBOrO OTHeseHHsi (PHPMBI
Plessey (HMadopa, rpadcTBo Dccekc), ONHCAaHHBIM
ITAB-renepatop oGecmeunBaer cOajaHCHPOBaHHOE
ONTHMAaJIbHOE TEXHHYecKoe pellieHHe, OCHOBaHHOE
Ha BbIGOpe MeXAy Npelu3HOHHHIMH reHepaTopaMH
Ha KBapleBHIX pe3oHaTOpax M o6buHbIMH LG-rene-
paTopaMH Ha COCpPeIOTOYeHHHIX 3jeMeHTtax. OH mo-

Jlaraet, YyTo AHAaNa3OH NPHMEHEeHHS 3THX yCTPOHCTB
Gyner mpoCTHPATbCA OT BOEHHBIX CHCTEM 3J1€KTDPOH-
HOro pajHONPOTHBOAEHCTBHA [JOO H3MEPHTENbHBIX
npubopos, amnapatypsl paguodHHHB M UM-Tese-
METDHH.

Bui6op. B GoabumnncTBe OGBIYHBIX F€HEPATOPOB
B pajHoamnmnapatype HCHOJb3YIOTCS OObeMHble pe-
30HAaTOPbl Ha KBapUEBBIX KDHCTaJJax, 4To obyc-

spanaTEn
P 2,24® 2,21®
Lo D> i

2,2 3P 100 OM /

27 Om

BY-BbIXOA
Tepmuctop

KsapueBan
NOANOKKA

llpeo6pa3osatenu

FeHepatop, ynpasnsemblii Hanpsikenuem, ¢upmbl  Plessey

6yAeT reHepupoBaTs CMrHan oOMNPEAENeHHOM 4acToThl, echnM

KO3(pDULMEHT ycuneHus ycunutens B Uenu oBpatHoii ceaam

6yaer Gonbwe, uem notepu B nAuHuM 3apepmku NMAB (u306-
paxeHa B osane),

JIOBJIEHO HX BBICOKOM crabuibHocTbio. OaHAKO AJA
reHepalniuu yactor Bbllle 25 MI'n npuxXomguTcs HC-
N0JIb30BaTh KPHCTAaJJIHYeCKHE pe30HaTopH, pabora-
IOIHe Ha rapMOHMKaX OCHOBHOH YacTOTHI, HJH yM-
HOXHTEJNH YacTOTHl, IPM 3TOM CXeMa TreHepaTopa
yciaoxHsiercd. Kpome Toro, Gojiee BbICOKas cTa-
6HJIBHOCTb [eHepaTOPOB Ha KBapleBHIX De30HaTo-
pax o3HayaeT, YTO B HHX TPYAHO OCYLUECTBHTb MO-
LYJSLHIO YaCTOTHl, H NIO3TOMY HX NPHMEHEHHe B Ile-
peAaTyYHKax orpaHuueHHo.

Hanportus, yactoTy reHepaTtopa B cxeMe Ha co-
cpenoroueHHbix LC-ajeMeHTax MOXKHO JIETKO H3-
MEHHTb M, TaKHM 06pa3oM, obecneynTb ONpeyeseH-
HyI0 rayOuHy MomyJsiuuH. OnHako cpelHsAs dacTo-
Ta TaKUX YCTPOHCTB CKJIOHHa K Apefipy. Takum 06-
pasoM, CYIIeCTBYeT 3HAYHTEJbHBIA Pa3phiB MeXIy
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reHepaTopaMM 3THX JABYX THNOB, KOTOpHIH ¢(HpMa
Plessey nHamepeHa mepekphiTh reHepaTopaMH 3aKas-
HOro THNa, BeoJHsieMbIMH Ha [TAB-npubopax.

JIuuua sagepxku I1IAB COCTOHT B HaHHOM re-
HepaTope H3 NOJHPOBAHHOH KBApPLEBOH MNOMJIONKKH,
Ha KOTOPOH HaxoAATCS ABa aJIOMHHHEBLIX BCTpey-
HO-WUTHIPEBLIX MNpeobpa3oBaTensi, H3rOTOBJEHHBIX
MeToJaMH cTaHAapTHoi ¢oTtonurorpaduu. Korna
olHH npeobpasoBartenb Bo3Oyxaaerca BY-curha-
JIOM, HaXOASIIHMCS B mpefesax NOJOChl HPONycKa-
HHA npeobpasoBare/s, Ha NOIJIOXKE BO3HHKAIOT
NOBepPXHOCTHEIe BOJIHBL. [locsie KOpOTKOH 3amepKKH
BTOpOH npeo6pasoBaTeNb NPHHHMAeT 3TH BOJIHEL

JIMHMS 3allepXKH HMeeT YCHJIHTeJb, CBA3bIBalO-
muH Mexay coboil ee BXon U BhIXoA. B cinyuae ec-
JIH KO3((HUHEHT YCHJIEHHS YCHJIHTeNs NpeBhilllaeT
[IOTepPH B JIMHHH 3aJeP3KKH, CXeMa reHepHpyeT CHT-
HaJl, 4acTOTa KOTOPOro NMPHXOAHTCSA Ha y4yacTOK MNO-
JIOCHI, ompegensieMbli 3agepxkoid. TouHas wuacrto-
Ta OIpeleJsieTcs YCTaHOBJEHHOH ¢a30BOH 3ajaep-
XKOH B JHHMH 3afepkKH [IAB n usmensemem ¢a-
30BBIM CABHIOM B CXeMe.

CrabuabHocTb.  IlOCKOJIBKY JIHHHS 3afepXKKH
TTAB moctpoeHa Ha KBaplle, OHa Gosee cTabuJbHa,
yeM IlepeMeHHasi JIHHHUS 3ajJepxKH, coOpaHHas Ha
BapaKTOPHHIX AMOAAX, KaTylIKaX HHAYKTHBHOCTH H
KoHleHcaTopax. [las moJyyeHHs MaKCHMaJbHOH
cTaGUIBHOCTH 4YacToThl 3aZepxKa B IIAB-yerpoii-
CTBe AOJI2KHA OblTb MHOro oJbille NepeMeHHOH 3a-
JePXKKH.

Ecnn  nauHa, COOTBETCTByIOUIAsl 3alJepiKKe
ITAB-yctpolictBa (0603HaueHHasi Ha cXeMe CHMBO-
JoM L), cmenana Gnaronaps BCTpeYHO-LITHIpEBOH
KOHCTpYKUHK Gousibiie 400 AJHH BOJIH, TO CTabHJb-
HOCTb YaCTOTHl CHCTEMLI MOXHO NOBBICHTb. ITO MO-
BHILIEHHE CTa6HJIBHOCTH BO3MOXHO BCJEACTBHE TO-
ro, 4to ¢asoBble CABHTH, KOTOphle BO3HHKAIOT H3-
3a yxojJa TeMIepaTyphl HJH H3MeHEeHHs mapameT-
POB KOMIIOHEHTOB, CTAaHOBATCS HE3HAYUTEJbHBIMH
10 CpaBHEHHIO ¢ (HKCHPOBaHHOH (yCTaHOBJIEHHOMH)
3anepxkkoil. CnegoBatenbno, [TAB-yctpoficTBo om-
peliesisieT 4aCTOTy CHCTEMBI, H II03TOMY €ro Ha3ro-
TOBJSIIOT M3 BBICOKOCTabHabHOro kBapua. OAHako
3Ta CXeMa OrpaHHYHBaeT MOJACTPOHKY BeJHUHHOH
He Gosee 0,2% TtpeGyeMoro AHana3oHa nepecTpoi-
KH.

Takum o6pasoM, KOHCTpYHpPOBaHHe amnmapary-
PH C HCHNOJb30BaHHeM JHHHI 3anepikku [TAB BHI-
Hy>XHaeT pa3pabGOTUHKOB MATH Ha Te HJH HHbIE
KOMIpoMHCCH. JIJTHHHAs JIHHHS 3aJepXKH 3KBH-
BaJIeHTHa Pe30HATOPY C BHICOKMM Q, KOTOpHIH Io-
3BOJISIET CO3JaTh CTAaGH/IbHBIA reHepaTop ¢ HH3KHM
ypoBHeM wyMa. Koporkas xe JHHHA 3alepKKH
MOXeT OLIThb paccyMTaHa Ha GOJbLIMA YaCTOTHBIH
JAHana3oH, HO 3a 3TO NPHXOIAMTCSA paclauyHBaThCs
yMeHbHIEHHeM CTaOHJIbHOCTH H IOBBILICHHEM YpPOB-
HS WIyMa.

HaroroBienne Ha 3aka3. BciencTBHe LIHPOKOro
JAMana3oHa BO3MOXHBIX BapHAHTOB  KOHCTPYKLIHH

TayHc cuuraer, uto Anf MOOW/JIBHBIX paaHOYyCT-
poHicTB OYAYT H3rOTOBJSITbCS r€HepaTOphbl 3aKa3HO-
ro tuna. OH oxupaer npuMmeHeHus ['YH Ha nuHH-
sx ITAB B ananasonax ot 10 mo 500 MI'y u aaxe
BbIllIE, ecJi noTpebyercs.

[Tomnoxka MoxKeT ObITb H3rOTOBJEHa Kak H3
kBapua ST-cpe3a, Tak u u3 HHoOarta JauTHA YZ-cpe-
3a. TemneparypHblli K03¢p(hHUHEHT H3MEHEeHHs 4a-
crothl aas ST-cpesa KBapLa NoO CyLIeCTBY HYJeBOH
(0,03-10-%1/°C) u, crnegoBaTesnbHO, TaKoH KBapll
4yacTOTHO-cTabuieH. TeMnepaTyvpHbi KO3(DPHIHEHT
HHo6ara autus 90-10-%1/°C, HO 3TOT KpHCTaMN HC-
nosib3yeTcst JJsi NPHMeHeHHil, B KOTOPBIX Heo0Xo-

AHMBbl LIHPOKas IoJioca H MaJible BHOCHMbIE MNnoTepH
(pp. 2E, 3E].

ANOHUSA

[ByxmeM6paHHbIi MUKPOHOH,
HEeBOCMPUUMYMBBINA
K BUOpPAUUSM

IIyM oT MexaHHYeCKHX BHOpalMH, KOTODHI SAB-
asiercs GMYOM OOBIYHBIX MHKDPO(DOHOB, BCTPOEHHBIX
B KacceTHble MarHuTooOHH, He OvieT daxe B Ma-
JIOH cTeneHH MNPOSBAATbCS B HOBBIX anmnapatax
¢upmbt Panasonic. Bce neso B KOHCTPYKUHH MMK-
podOoHa, INpeANOXKEHHOH MaTepHHCKOH (HPMOit
Matsushita. B HoBoM MuKpodOHe s KOMIIEHCa-
UMH BUOGPAUMOHHOrO IMIyMa NpPHMEHEHBl J1Be MeM-
GpaHbl, H3rOTOBJIEHHbIE M3 Mb€303.JeKTPHUECKOH No-
JIHMEPHOH NJIeHKH.

Mewmopana / Nepeanee otsepcThe
,— KOXYX

Pamka

3amknyTan
nonocTL

(aemn@upyio- 1

Wi mavephan)

Memdpana#§ §
bokosoe ~

H

14
0T8EPCTHE ~

NE

A TRLeL.

Crenxa NoAoCTH
[~ (onpepenneT uarné
MeMOpaHbl)

|_— H3onaTtop A

- H3onatop B

Noneson
TpaHIncTop

<Y
>

4\'\ Q,—— Waonatop C

Lldr

BbIXOAKbIE KOHTAKTbI

(.

B HOBOM MMKPOGDOHE ANA KACCETHbIX MAarHMTOPOHOB NpuMme-

HeHbl ABe MemBpaHbl M3 NbE303MEKTPHYECKOH NONMMEPHOM

nnexxu, 6raroAapsa Yemy NPOMCXOAMT NofasneHue BUEPaLUHOH-
HOTO WYMa.
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Aeoiinoe aeitctene. B HoBOM mukpodoHe dupmbl Matsushita 3syxoBble BonHbl NPOXOAAT Yepea BepxHee OTBEPCTHE W BO3-
ARENCTBYIOT Ha BEPXHIOIO MembpaHy; OAHOBPEMEHHO OHW NPOXOAAT Yepe3 Gokoshle OTBEPCTHA M NOAOGHLIM O6pasom 803-
AENHCTBYIOT Ha HMKHIOIO Membpany.

B coBpeMeHHBIX KaCCeTHBIX MarHHTOQoOHax Hc-
NOJMb3YIOTCA MHKPOGOHB ¢ MeMOpaHaMH H3 3JIEKT-
peTa TOJIUMHOH NPUOBIH3HTENbHO 23 MKM, NMO3TOMY
BUOPAUHOHHBIH LIYM HMeET CPAaBHHTEJbHO BBICOKHH
ypoBeHb. UTOGBI CBEeCTH K MHHHMYMY Mellaioliee
JeHCTBHe 3TOro WyMa, YMeHbIUAT KO3(POHIHEHT
ycuaeHHsi MHKpoGhOHHOrO ycuJaHuTeas. B pesyabrare
YYBCTBHTEbHOCTb OKa3blBaeTcs, KaK INpaBHJO, He-
J0CTATOYHO BBICOKON M NPH BOCNPOH3BEJEHHH MNpO-
CAVUIMBAETCH LIYM JIEHTHI.

KoueyHo, cylecTBeHHOrO YJAy4YLIEeHHS  MOXHO
JJOGHTbCSI, TPHMEHHB OTAEJbHBIH MHKPOGMOH; OAHA-
KO HHeHepbl ¢upMbel Matsushita 3asBasior, yto
HOBBIH BCTPOEHHBII MHKPOQOH MO3BOJNAET 3HAuH-
TeJbHO TOBLICHTL YYBCTBHTEJNbHOCTb, a TaKXe
VMEHbIUHTb IIYyM HHXKe YPOBHS CJBILUMMOCTH. B no-
Jdoce yactotr HHxe 500 I'u, rae KoHuUeHTPHpyeTCs
OCHOBHAsi SHEPTHS MeXaHHYeCKHX BHOpalUHi, LIyM
cHHKaeTcs 1o MeHblued mepe Ha 30 1B (Bce ayekT-
peTHble MHKPOGOHBI WIHDOKOTO NPHMEHEeHHS [aloT
XyAllHe pe3yJbTaThl). MHKPO(POH HOBOH KOHCTDYK-
I[MH, ONTHMH3HPOBAHHBIH AJs LIMPOKOMOJOCHOH pa-

60Tbl Ha YJbTPa3BYKOBBIX 4acToTax, OyAer TakKxe
HCNOJIb30BATbCA B PA3JIHUHBIX CHCTeMax AHCTAHIH-
OHHOrO YMpaBJIeHHst, HaIpPHMep B PYUHBIX NMyJbTax
ynpaBJeHHs [JIg TeJIeBH30POB.

Marepnanpi. KoHcTpykuus, npensioxensas ¢up-
Mmoii Matsushita, ocHoBaHa Ha pesyJbTaTax Hcclae-
JOBaHHH [0 HCHOJb30OBaHHIO (PTOPHCTOrO IOJHBH-
HUJIHJeHa. DTOT MaTepuasJ objajgaeT NpPeKPacHBI-
MH TNIbE303JIEKTPHUYECKHMH CBOHCTBaMH (NpH rmpa-
BHJIBbHOH 06paboTke) a, kpoMe TOro, 6€3 KaKHX-JH-
60 3aTpyAHEHHII MOXeT NPOH3BOAHTLCS B BHAE TOH-
KOil NMJEHKH, YTO OTKPBHIBAET NYyTh K H3rOTOBJIEHHIO
MHKpOGhOHHBIX MeMOpaH.

Mem6paHbl HOBOro MukKpodoHa (CM. PHCYHOK)
H30THYTH, [O3TOMYV OHH TpeTepneBalOT CXKAaTHe B
TeueHHe OJHOro MoJyNnepHojia 3BYKOBOH BOJHB H
pacTtsxKeHHe B TeyeHHe Apyroro. IIpH niockoit KoH-
¢durypauun OHH Obl PACTATHBAJIHChL B TEUYEeHHE KaX-
JIOTO MOJyNepHoia H BBIXOAHOH CHrHAJA uUMesa Obl
YABOEHHYIO 4acCTOTY.

HoBass Mem6paHa BbeipabaTbiBaeT 3JIeKTpHue-
CKHil CHP'HAJI, He3HAYUTEJbHO YCTYNAIOIUH N0 ypOB-

INEKTPOHMKA Ne 5, 1978 r.
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HI0O BLIXOJHOMY CHrHaJly 3JeKTPeTHOH MeMOpaHH.
O/HaKo NMOJYYHTb XOPOIUYIO YACTOTHYIO XapaKTe-
DHCTHKY B 06J1aCTH HM3KHX 4acCTOT ropasjo Jerue
6Jjarofaps nouTH 60-KpaTHOMY CHHXKEHHIO eMKOCTH
N0 CPaBHEHHIO C 3JEeKTpPeTHOH MeMOpaHoi. Tem He
MeHee pacIUHPEeHHEe YacTOTHOH XapaKTEePHCTHKH B
06J1aCTH HHXHHMX YaCTOT NOTPe6OBaJO NPHMEHEHHS
BCTPOEHHOTO HCTOKOBOTO MOBTOPHTENS Ha MOJEBOM
TPaH3HCTOPEe, KOTOPHIH AeHCTByeT Kak mnpeobpaso-
BaTeJb HMIenaHca. Bxoa noBTopHTeas, o6Janalo-
L1ero0 4Ype3BbIYaiHO BHICOKHM BXOJHBIM CONPOTHBJIE-
HHEM, pa3MellleH B HEMOCPEACTBEHHOH OJIM30CTH OT
BhiXxoaa MHKpodoHa. Baarozaps a3ToMy YyRajoch
VMEHbIIHTh €MKOCTb COeJHHHUTENbHOro Kabess, Ko-
TOpast B OCHOBHOM OMNpejessieT BEJIUYHHY €eMKOCT-
HOH Harpyskn MHKpodoHa. [ToCKOJBKY eMKOCTHast
Harpyska (T. e. BXoJHasi eMKOCTb YCHJHUTENA) MaJa
10 CPaBHEHHIO C BLIXOLHOM €MKOCTbI0 MHKPOdOHA,
BHIXOJHO€ HAIpsiXKeHHe MHKPO(hOHA NOHHIKEHO.

HBukenue Mem6pan. Ilpy oAMHAKOBOH HHTEH-
CHBHOCTH 3BYKOBOH BOJHBL MHKPOPOH ¢ [ByMs
MeMO6paHaMH H 3JE€KTPETHHIH MHKPOQOH BrIpaGaThl-
BalOT TIPHMEPHO OJHHAKOBble BHIXOAHblE CHTHAJIHI.
IMockoabky MemOpaHbl obpalleHn APYr K JAPYry
BOTHYTBHIMH CTOPOHAaMM, a Takxke 6Jarojfapsi cOOT-
BETCTBYIOIIEeH KOH(HUrypaluH OTBEPCTHH, NPHXOAS-
IHe 3BYKOBHIE BOJIHBI CXKHMA@IOT HJIH PacTSATHBAIOT
06e MeM6paHBl ONHOBPeMeHHO. B pesysnbTate BHI-
pabaTteiBaeTcsi BABO€ OOJBIUHH BBIXOZHOH CHMTHaJ,
4yeM MpPH HCNOJB3OBAHHH TOJBKO OJHOM MeMOpaHH.
OnHako MexaHHYecKHe BHOpauUMH cMmemanT obe
MeMOpaHbl B ONHOM HampaBJeHHH, MpPHYEM, KOrZa
onHa MeMmO6paHa cCXXHMaeTcsi, Apyras — pacTaruba-
ercs. [Ipu stom BhIpaGaThIBAIOTCSA PaBHbIE, HO MPO-
THBOIIOJIOXKHBIE HaNpsXKeHHsl, KOTOPHIE B3aHMHO
KOMIIEHCHPYIOT APYr Apyra.

Hns paGoThl B yJbTPa3BYKOBOM AHMaNa3oHe pa-
IHyC KPHBH3HBI MeMOpaHm yMmeHpmaioT ¢ 20 no
5 MM (NpHOGJH3UTENBHO), YTO MPHBOAHT K NOBHIILE-
HHIO PE30HAHCHOH 4acTOTH npumepHo xo 50 xIm.
B nanHOM cayyae He TpeOyeTcs KOMIEHCHPOBATb
BHODaAlMIO, ONHAKO B YJbTPA3BYKOBOM MHKpO(doHe
BCe Ke HCNOJb3YIOT ABe MeMOGpaHbl, COeIHHEHHBbIE
nocJjenoBaTtejbHo. [IpuMeHense AByx MeMOpaH paer
VBeJHueHHe YPOBHSI BBIXOJHOro cHUrHaja Ha 6 nB

N0 CPaBHEHHIO €O cJyyaeM [PHMeHeHHss OIHOH
MeMOpaHHI.
AKycTHYecKMH 9KpaH. [HYTHI#l aJIIOMHHHEBBIN

3KpaH, KOTODHI KOHLEHTPHYECKH OXBATLIBA€T MEM-
6paHbl, UMeeT OTBEPCTHSI AJsl NPONYCKaHHS 3BYKO-
BHIX BOVIH. DKpaH o(ecreyHBaeT HEKOTOPOE TOHH-
JKeHHe 4aCTOThl aKyCTHYecKOoro pesoHanca. Couera-
HHe Pe30HaHCOB 3KkpaHa M MeMOpaHBl ofecneuHBaeT
WHPOKHHA YacTOTHHIH AHaNa3oH, HeOOXOOMUMBIH MJA
UCNOJIb30BaHHA GOJBLIOrO YHCIa KaHAJOB.
MukpodoHbl ¢ KOMIeHcauueii: BHOPaLMOHHBIX
uIyMoB pa3paboTaHbl B aKyCTHYeCKOH HCC/Aen0Ba-
TeJbCKol JaGopatopuu ¢upMul Matsushita Electric

Industrial Co. (Ocaka). Ux npoH3BOACTBO LOJIXK-
HO HayaTbcs oceHblo 1978 r. B dupme Matsushita
Electronic Components Co., npuuem nepsoHayaJb-
HO OHH OyAyT NMPHMEHATbCS MJIS YIOBJETBODEHHS
COGCTBEHHBIX moTpe6GHOCTel pupMbl. BrnocaeacTsuw,
Kak coobuaercs, MHKPODOHB MOCTYNST B OTKPHI-
TYIO NpPOAaxy 10 LeHaM, YYUTHIBAIOUHUM HX 6oJee
BBICOKOE KayecTBO [pp. 3E, 4E].

@Pr

Mopaenenne mepuanuit npu
BKMIOYEHUU TIOMUHECLLEHTHOM
Nnamnbl C MOMOLLBLIO TEPMUCTOPA

HenpusitHble MeplUaHus, BO3HHK2IOlLHe I[PU
BKJIIOYEHHH JIIOMHHECLEHTHBIX JIaMI eBpPOIeHCKOro
NPOH3BOACTBA M MpPOJOJIKAlOLIMecs B TeueHHe He-
CKOJIbKHX CeKYHJ, NOo-BHAHMOMY, B GJHXKajllee Bpe-
M OYAYyT yCTPaHeHB C NOMOIUBIO 3JEKTPOHHOrO
npubopa, BHIYCK KOTOPOrO AOJXKHA HayaTb pupma
Siemens. dtoT npubop, BcTpauBaeMulii B JIOMHHEC-
LEHTHYIO JlaMny, of6ecneydBaeT MIHOBEHHYIO HOHH-
3allMI0 rasa B Hel.

OGbluHBIH TpoLecc BO3HHKHOBEHHS paspsiga B
rasoHano/JHeHHOH JlaMNe B OCHOBHOM 3aBHCHT OT
B3aUMOJEHCTBHSI MeXJy KaTyWKOH JaMIOBOro
Ipoccesisi © NOJOTPEBOM ee 3JeKTPOAOB. DTOT Ipo-
LecC HHHUHHDPYETCH CTapTepoM, NPeACTaBJSIOLINM
co0olf nepekJaioyaTesb, B KOTOPOM HCIOJb30BaH
TJeIOlHHE pa3psil. YCTaHOBUBIUMICH Ta30BLI pas-
psiA, COOTBETCTBYIOLIHKE COCTOSHHMIO NOJIHOH HOHM3a-
IHH rasa MeXAY 3JEKTPOAAMH, PacHOoJJOKEHHEIMH
Ha KOHIIAaX JIaMIbl, BO3HHKAET TOJNbKO TOTAA, KOTJa
TeMlnepaTypa 3JeKTPOJOB MAOCTHraeT JOCTATOYHO
BLICOKOTO YDOBHSf, a KaTyliKa Jpocceas fAaeT XO-
CTaTOYHO MOIIHYIO HCKPY.

OnHako mepHox nojorpeBa OGBLIYHO CJIHIIKOM
HEeNpOAOJKHUTEJEH, 2 HCKPA CJHHIIKOM caaba s
TOrO, YTOOBl HAealbHble YCJIOBHSI BO3HHKHOBEHHS
paspsiia co3faBajuch HeMenjaeHHo. OGbIUHO TpO-
XOIUT HECKOJBKO CeKYHJ, NOoKa JamMna HayHeT Aa-
BaTh NOCTOSTHHOE H3Jy4YeHHe.

AJbTepHaTHBHOE pelleHHe. MrHOBEeHHOe AelCT-
BHe HOBOro npu6opa BKJIHOUYeHHs (upmbl Siemens
OCHOBAHO Ha HCNOJb30BAHHH TEPMHCTOpPa C NOJO-
JKHUTCJNbHBIM TeMNEepaTypHHIM Ko3bduuuentom. Tep-
MHCTOP MOAKJIOUEH NapaJjjenbHO KaTylKe apocce-
JIsl, YeM HCKJI04aeTcs reHepallysi NMOCAEAHUM HCKDHI
B TeyeHHe npubaM3uTeNbHO 1 ¢. 3a 3TO BpeMs ye-
pe3 3JeKTPOAb NponycKaercsi 60JbLIOH TOK HaKaJsa,
B pesysbTaTe 4yero uepe3 | ¢ OHM OKa3BIBAalOTCH HO-
CTATOYHO TOPSYMMH MAJS TOro, 4yToOel of0ecrneuuThb
HeMelJIeHHOe 3aXKHraHuWe pa3psifa B Jamne. [locie
3TOrO CONMPOTHBJIEHHE TEPMHCTOPA C MOJOXKHTENb-
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HbIM TeMNEPaTVPHBIM KO3(POhHUHUEHTOM pEe3KO BO3-
pacraer, 4eM JOCTHraeTcf TeHepauHs KaTVIIKO#M
NOJKHIaIoUeH UCKPHL.

ITOT NOIXOA HECKOJNbLKO OTJAHYAeTCsl OT MpHHS-
TOro 4 YCTPAHeHHsT MEPLaHuil B JIOMHHECLEeHTHBIX
JaMmnax  ceBepo-aMepHKaHCKOro  IpPOH3BO/ICTBA.
B 6annactHoMm TpaHchopmMaTope MOCAEIHHX HMEET-

lotoBHOCTL, nyck, 3auraHue. TePMMCTOPHBIN MOAYNL HUPMbI

Siemens noaknouaeTcs nNapannensHO KaTyluke Appoccens

NIOMHHECLEHTHOM Namnbl M 334EePXKUBAET rEHEPaUHIoO UMNYMb-

ca npoboa A0 Tex nop, NOKa 3NEKTPOALI HE HArpeloTCs AO0CTa-

TOYHO Ans TOro, yrobbl obecneuuTs MrHOBEHHOE 3aAXKMraHWe
paspsaaa.

Cf HH3KOBOJILTHAsl cXeMa, KOTOpas CJAYXHT A1 He-
32BHCHMOrO IOJOTpeBa KaTOAOB [0 TeMMepaTypHl,
ofecneunBaomed BO3HHKHOBeHHe paspsiaa. Ctaprep
B 3TOM CJiyyae OTCYTCTBYeT.

[Tpubop ¢upMu Siemens, naspanubil Sikafit,
BHIMOJINEH B HEGOJBLLIOM  KOpIyce  pasMepoM
55X 15X 15 MM (cM. ¢oTo). HMHxenep no cOuITY

MIONXEIICKOTO OTJeJeHHs KoMnaHuu XaHuka 3as-
BHJI, YTO NpHGOp, BBIMYCK KOTOPOroO HayHeTCs B
MapTe WIH anpefe, OyAeT CTOMTL MeHee | R0JJ. 32
WTYKY MPpH GOJbUIMX NapTHAX.

[To ero mHeHHI0, NepcrneKTHBBEl cObiTa npubopa
Sikafit npesocxoanb. [lomMuMO co3aanua GoJsee
KOMGOPTHBLIX YCJIOBHI AJMS  3PEHHsA, [OJaBJEHHE
MEpLaHHil NOBBIIIAET CPOK CAYHKOBI.

[TpuGop MOKHO HCIIOJb30BATH CO CTaHAaPTHBIMH
JIOMHHECUEHTHHIMH JlaMnaMi MoiuHocTblo 20/40 B,
a takxe ¢ Jamnamu 65 Bt. I[To cnosam XaHuka,
notpe6/aeHHe MOLIHOCTH CXE€MOH BKJIOUEHHS TpH
3TOM BoO3pactaer ToJbko Ha 1 Brt. [Ilepsonayans-
ublil Bapuant npu6opa paccyHTaH Ha HalpsiXKeHHe
220 B, xoTopoe ualie Bcero npumeHnsiercs B EBporne.
[Ipy HaJHUMH AOCTATOYHO GOJbLIOH MOTPEGHOCTH B
6yaylieM NpeAnoJaraeTcss BHIIYCTHTb  NPUOOP
Sikafit na 110 B [pp. 4E, 6E].
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Ycnexu KomnaHuu
Cll Honeywell Bull

[TosyueHrl mpenBapHTeNbHBle pe3yJabTaThl Mep-
BOTO roja AefTeNbHOCTH 00beJHHEHHOH KOMIaHHA
Cll-Honeywell Bull (CII-HB), ma kortopyw BO
¢dpaHuMH Bo3JjaralotT 6oJbliHe HaJeXAbl B 06JacTH
KOMIIbIOTEPOB; 3TH PE3yJbTAThl 06HA/IEKHBAIOT CTO-
pouHukos Komnanud. [Ipesugent Bpyae coobiuaer,
uyTo OOUINI JOX0J KOMIAHHY 3a NMPOLWILIA roj BO3-
poc no 780 MaH. nosua. DTo npexactasaset 14 % -Herit
POCT N0 OTHOLIEHHIO K CPaBHUMBIM LUdpam, BbO-
paHHbIM u3 nokasatenei ¢upmbl CII, HB wu  mnx
o0belHHEHHbIX NpeanpuATHIT 3a 1976 T.

O61beM 3aka30B pacrer eule ObICTpee: MO  CHO-
BaM DBpyse, on yBeauunsacs Ha 33%. Kpome Ttoro,
NPUOGBLIL 3TOTO TOAA COCTAaBHUT 0KOJO 30 MJH. AOJ.T.,
npasjaa, NpU NPSAMONE MPaBUTENIbCTBEHHOH CyOCHANH
B cymMme npumepHo 90 MJH. 101,

Oa1ako KOMIAHHs, CO3faHHAas ¢ NOMOWLIO Tpa-
BHTeJabCTBA B cepeauHe 1976 r. nyreM o6beiuHeHHUs
¢upm CII u HB!, Bce emwe crouT nepen JHUOM
cepbe3Hbix NpoOJjeM B 6oppbe 3a CyLICCTBOBAHHUE.
He nocnenHee MeCTO cpelid HHX 3aHHMaeT AesTesb-
HOCTh €€ OCHOBHOTO KOHKypeHTa, ¢upMb IBM
France, uto, cO6CTBEHHO, K OBIIO OCHOBHOH NpPHUYH-
Ho# co3nanusa komnanuu CII-HB.

PesyabTaThl roja MOKasbIBalOT, YTO KOMIAHHH
CII-HB yaanoce orBoeBath y ¢upMbl IBM uactb
ee aoan dpauunysckoro peiHka. Ilo ciaoBam Bpyue,
[0JIsT OTEUECTBEHHOIO PbIHKA €ro KOMIAaHHH, 1iTab-
KBapTHpa KOTOPOil HaxoauTcs B [lapHike, Bripocia
B UejoM Ha 14%, 4TO HECKONbKO TpPEeBHILIAET Cpejl-
HHil TIOKa3aTesb poctra peiHka. ®upma IBM France
yBeJIHuMJIa cBOH 3KCmopT Ha 24%, HO eii ynasioch
N06UThCsL pocra cObita Ha (PpaHIY3CKOM pLIHKe
Bcero auwb Ha 54%. ITo carosam JleMoHbepa, mpe-
suneHta ¢upmbl IBM France, ero xoMnauuu. 3aka-
3bl TOCYJApPCTBEHHOTO CEKTOpa MPAaKTHYECKH He MO-
cTynaoT. DTH UU(PH SIBHO 03HAYAIOT YyBeJHYeHHe
phidouHoit posin komnahuu CII-HB npumepHo Ha
27% wu ymesblueHde poau ¢upmsl IBM npumepno
Ha 50 %.

«CaMbIM 3HAYHTEJNBHBIM HOCTHXeHHeM B 1977 r.
6LLTIO YHCJIO 3aKa30B, KOTOPBIX Mbl JOGHJHCH, 01ep-
)Kap noGely B KOHKYPCHBIX IPO€KTax»,— FOBOPHT

Bpyne. DTo OblIM He TOJBKO 3aKasbl TOCYAApCT-
BeHHOro cextopa Bo ®paHunm (KaK cCJ1e10BaJjo
OXHAaTh MPH CTO/Mb CHJBHOH MPaBHTENbLCTBCHHOM

nojafepKKe), HO M 3aKa3hl YaCTHOrO CeKTopa IO
BceMy wMHpy. Komnauus oxwupaer mnoGeab H B
enuHo6opcTBe ¢ ¢upmoit IBM, umes Takue 3HauH-
TeJIbHble JOCTHXEeHHs, KaK MOCTaBKa BHIYMC/IHTE/b-

1 Jaextponuka, Ne 11, 1975, crp. 20.
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Hbix KoMmmaekcoB ¢upMaM ITT Oceanic (Ppanuusa),
Fiat (Aprentuna) u Chrysler (Bpasuaus).

YactHbliii cekTop. [IoTOK 3aKa30B 4aCTHOTO CeK-
TOpa MOATBEPXKAAET 3asBjJeHHe Dpyae o ToM, 4UTO
€ro KOMNaHUS He CJAHIIKOM 3aBHCHT OT MPOrpaMMu
NpaBHTEIbCTBEHHON NOAAEPKKH, NpeaycMaTpuBalo-
ueii 3aka3sl Ha 800 MJaH. mosI. 3a yeThipe roja
(10 1980 r.). «809% mHamero noxoZa NOCTyHmaer OT
YaCTHOrO CEKTOpPa»,— rOBOPHT OH. DTH odliMe HH-
PHl, €CTECTBEHHO, YUHUTHIBAIOT H 3KCHOPTHBIE TOCTAB-
KH; KOMMAaHHUs NpeAllouHTaeT He cOOOILATh O TOY-
HOM COOTHOUIEHHH 06'beMOB 3aKa30B I'OCY/1apCTBEH-
HOro W yacTHoro cektopoB Bo Ppanuuu. Ha ocHo-
BauuH uudp, NpHBOAUMEIX BpyJje, MOXKHO chenaTthb
BBIBOJ, UTO Ha JOJI0 TFOCYJapCTBEHHOTO CeKTopa
TIPHXOAHKTCSH, NO-BHAKMOMY, Goaee 40% u3 350 mMuH.
J0J11. JOXOAOB OT BHYTPEHHHX MOCTaBOK.

On1Hako KOMNAaHHM TNPEICTOHT NPEOAOJeTh elle
MHOro TpynHocreii. B 6yaymem roay npsiMele mpa-
BUTEJbLCTBEHHbIE CYOCHAHH COKPATATCA BTpOe H CO-
cTaBiaT okKoa0 31 MuH. posun.; u Bpyne mnpusHaer,
YTO COXpaHeHHe TOJIOXKHTENbHOro 6ajsaHca OKaxer-
ca chnoxHoit npobnemoit. IlpaBna, npouwiorogHee
30%-Hoe yBenHueHHe YHCJIA 3aKa30B NPHBEAET, NO-
BHAHMOMY, K 20%-HOoMy pocTy o6beMa MOCTAaBOK B
1978 r., u 3TOT CKauyoK Mo KpaiHell Mepe B HEKOTO-
pOH CTeNmeHH NOMOXET COXPAaHHTb NPHOBLIH.

Opana u3 3apauy komnanuu CII-HB —«k 1980 r.
H36aBHTbCS OT 3aBHCHMOCTH OT TOCYAaPCTBEHHBIX
cyocuauit. OgHako rjaBHasi 3alaya O6beIHHEHHOMH
KoMIaHuu — npes3oiity ¢upmy IBM B 1980 r. no
o6beMy noctaBok Bo ®dpaHuuH. DTO CHOXKHAA 3a1a-
ya, NOCKOJNbKY 06beM NOCTAaBOK — JaJieKo He TO Xe
camoe, 4YTo 060OpOT, eClH YYHTHIBAaTb Bce (PHHAHCO-
Bble TOHKOCTH ONepaluii apeHAOBaHHS, NPOKaTa H
nponax o6OpYJOBaHHA M MAUIHHHOIO BPEMEHH.,

O6opot komnauuu CII-HB noxa ewe cocrabas-
eT MeHee TpeTH noxoaoB ¢upmul IBM or ¢ppanuys-
CKHX mocTaBOK. I103TOMY TPYyAHO mpeacTaBHTb, Ka-
KuM obpa3soMm K koHuy 1980 r. kommnauuu CII-HB
yIacTcs AOCTHTHYTb YPOBHs 060pOTa, 3HAYHTENbHO

HOBbIE PA3PABOTKM 3APYBEXHbBIX ®UPM

3A PYBEMOM

NpeBLILIAIOIIEr0 NMOJOBHHY o6Gopora ¢upMul IBM.

Hpyrue ¢akropbl. CyliecTBYIOT elle ABa APYrHX
MOMEHTa, KOTOpble AeJai0T KOMIIaHHIO YSI3BHMOIL.
[TepBblfi — 3TO HAUMOHAMH3aLUHsI KOMIAHHH B CJIY-
yae MoGeAbl JIeBHIX CHJ Ha BBIGOpaX, KOTOpble CO-
CTOATCA B KOHUe Mapra. [locsennue 3asBjeHHs CO-
LLHAJHCTOB MOATBEPKAAIOT HX HaMepeHHe HallMOHa-
JIH3HPOBAaTh (PPAHUY3CKYIO 4acTb KOMIIAHHH, €CJ]H
OHH NPHAYT K BJACTH, a 3aTeM HauaTb NMEPEroBOPH
¢ ¢upmoit Honeywell Information Systems Inc.
(Munneanomuc, CIIIA) o npuo6peTeHun npuHamyie-
XKawux e 47% (paHUy3cKUX aKUHI.

PesyspTaT HauHOHaJMM3aLHH, eCTECTBEHHO, HEMb-
31 NMpeAcKasaTb OAHO3HAYHO. Y HEKOTOPbIX MNpex-
NpHATHH, NMPHHAaAJEXallHX rOCyLapCTBY, HanpHMeEp
y aBroMoOunabHoi ¢HpMB Renault, 1ema wupyt
BIIOJIHE XOPOLLO.

Hpyroit ys3BuUMBIf NYHKT KacaeTca poau Qup-
mbl Honeywell Information Systems B o6benuHeH-
HOM mnpeanpusiTHd. Bpyje onpoBepraer uacro mo-
BTOpSIIOLINECS CIYXH O ToM, uTo ¢upma Honeywell
cobupaercss NpeKpaTHTb PaGoTHl B cekTope o6pa-
60TKH KOMMepuecKoit HHbopmauuu. OH VKasblBaeT
Ha HejaBHee npuoGperenne ¢upmoit Heneywell
aMepHkaHcko#t ¢upmel Incoterm Corp.— u3rorosH-
TeJIsi MPOrpaMMHPyeMbIX TEDMHHAJIOB, KaK Ha CBH-
JeTeJbCTBO TOTO, YTO OHa OyldeT TNPOIOTKATh pa-
60TH B 3TO#t 06J1acTH.

Bes cBsisu ¢ pupmoii Honeywell ¢panuysckas
o6beaHHEHHAass KOMMaHHA MOXeT NOCTpajaTbh He
TOJIbKO H3-3a MOTepPb PHLIHKOB CcOLITA, HO TaKXKe C
TOYKH 3pEHHA TEXHOJOrHH. B HacTosilee BpeMms
komnanus CII-HB u amepukaHckas ¢upma uMeloT
ofliHe rpoMajHbie CPeACTBa Ha HcCIeJOBaHHS H
pa3paboTKH, pe3yJbTaThl KOTOPBIX MOTVT OHITH IIO-
TepPSHH Aas ¢paHuy3ckoro maprHepa. [To-BuaHMo-
My, elle GoJiee cepbe3HOe 3HayeHHe MO:KeT HMeTh
noreps 6oraTtoro onsita B pa3paboTKe KPyNHBIX CH-
cTeM, HakomjeHHoro ¢upmo#t Honeywell,—onac-
HOCTb, KOTOPYIO, KaK NMpH3HaeT Dpy.e, eMy npuxo-
JHTCA NPHHHMATb BO BHHMaHHe CpeIH MHOXeCTBa
npouux ¢akropos [p. 6E].

Uudposort noruyeckuit aHanu3aTtop ¢ MHAMKATOPOM NOrMYECKUX

COCTOSIHMMA HQA CBeToAMOomAax
Cmur
Jlonnonckoe Giopo Electronics

PaspaGoTyHKaM CcOBpeMEeHHBIX CH-
cteM ¢ GblcTpOAEHCTBHEM  nopsaka
10 MT'y craHoBHTCA BCce TpyAHee onpe-

lleNATh HemoJAagKu B pabote cxeM H
OTJIaXKHBaTh NOCJAeAHHe. B HaeanpHOM
clyyae HHXeHep XOoTeJd On HMeTb He-

4YTO 3KBHBaJIeHTHoe ¢OTOKamepe, 1oO-
3BOJISIIONlelf  PErHCTPHPOBATh  OIHHOY-
Hble BLIXOJHBIE CHIHaJIbI KapTHHB

DNEKTPOHUKA Ne 5, 1978 r.



BBICOKHX 1 HH3KHX JOCHYeCKHX YPOB-
Hell Hanpsi:xeHHS B Y3/MO0BBIX TOYKaXx
MeXJy JOrHYeCKHMH [epexoZaMH, Ko-
TOpsle OH Mor Obl 3aTeM  H3yuaTb
CKOJIBKO eMy B3ayMaercst. Kposme Toro,
HHAKeHepY Yy100HO pacnonaratb 3anH-
Cbi0 AJHTENbHOCTEl BCeX JOrHYeCKHX
coctosiHuit B uHGPOBOI dopme.

C ueabi0 yIOBJETBOPEHHS 3THX Tpe-
Gosauuii ¢upma Gould-Advance, ¢u-
auan ¢upmer Gould Inc., BbimyctHaa
npu6op, KOTOPBII MOXKHO  HCMOJB30-
BaTb AJf aHaJH3a H CHHTe3a uudpo-
BBIX CHFHAJIOB 10 BOCBMH KaHaJaM HJH
y3nam cxembl. Biarogaps Hcnoan3osa-
HHIO B HOBOM npu6ope moaean DSA600
JIHHe{HO-NO3HIHOHHOrO MeT0Za HHAH-
KaUHH JOTHYECKHX COCTOSIHHIT BMECTO
AHHeitHO-BPEMEHHOr0 METOAa OH MOKeT
paboTaTh NpH CaMbIX Pa3AMYHBIX AJH-
TEJbHOCTAX JIOTHYECKHX COCTOSIHMI, YTO
Oo6LI9HO XapaKTepHO HJaA UHPPOBBIX
CHFHAaJ0B (MJIHTENBHOCTH JexaT B npe-
nmeaax or 100 uc mo 100 c¢).

ITox JOrHYeCKHM COCTOSIHHEM Y-
paBJAAOUHA  OTZENOM  NPOH3BOACTBA
H3MEPHTEJbHEIX TpPHGOPOB B  dupMe
Gould Advance XaTyHHCOH NOHHMaeT
B JIlaHHOM cJlyyae COBOKYMHOCTb JIOTH-
YeCKHX YDOBHell CHMHAJOB B Y3J0BbIX
TOYKAX B NPOMEXKYTKE MeXAy JOoruye-
CKHUMH nepexofaMH. TakHM o6pasoM,

JNEKTPOHUKA 3A PYBEXOM

JHHelIHO-MO3HIHOHHOe npeiacrasJjeHiie B
JAaHHOM anGope ABJAETCA [0C.1€10Ba-
TEJIbHOCTDHIO JIOTHYECKHX COCTOSIHHIT
pasnﬂquoi‘( AJHTEJbHOCTH., 3aHHMAlo-
WHX OAHY H Ty Xe€ naomaib HHIHKa-
TOpa. OTOT MeTol HHAMKAUHH HMeeT
npenMyulecTso nepeja 00BLIYHO HCMOAb-
3yeMbIM B TaKHX CHCTeMaX JtiHeliHO-
BPEMEHHbBIM METOAOM, KOTOpriul. KakK

SNEKTPOHMUKA Ne 5, 1978 r.
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nosichser  XaTYHHCOH,  3aTpyAHsAer
pasiueHNe JIOTHYeCKHX COCTOSIHHIl Ma-
Joit H GOAbILOI AJHTENbHOCTH.

Ilpu ncnonb3zoBaunn npub6opa DSA
600 onepatop MoOxeT BHAETb HCTOPHIO
JIOTHYECKHX COCTOAHHII, T. €. MOC/Aeno-
BaTe/MbHOCTb HX BO BpemeHH. Paau no-
JIyueHHSl SICHOTO TMpeACTaBJEHHS JOTH-
YeCKHX COCTOSIHHII B JaHHOM mnpubope
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BMECTO OGLIYHOTO OCLHIOTPadHUECKO-
Iro HHAHKATOpa OLL HCNOJB30BaH pPAX

CBETOAHOAHBIX HHAHKATOPOB, 0TOGpa-
JKAIOWHX ueThipe HNOCJEAOBATENbHBIX
JOTHYeCKHX coctosHus  (cM. puc. 1).

Takum o6pa3oM, OZHH P H3 BOCHMH
3e/eHbIX CBETOXHOAHBIX HHAHKATOPOB
NOKa3biBaeT OXHO JIOTHUECKOEe COCTOf-
HHe, a 32 HHMH pacnoJioxeH LHPpOBOH
4-pa3spsigHbll 7-CErMEHTHBIH HHAHKATOD,
0TOOparkaloWHit  AJHTEJIbHOCTE  3TOTO
COCTOSIHHSI, KOTOpasli MOXET JieXaTbh B
npenenax or 0,1 mkc po 99,99 c¢. Xora
NpHGOP MOXKET OAHOBPEMEHHO HHIHMLH-
poBaThb B OKOUWKe C HaGoOpOM 3esleHBIX
CBETOAHOAHBIX  HHAMKATOPOB  TOJBXO
yeThlpe JIOTHYECKHX COCTOSIHHS, B 3a-
NIOMHHAIOIEM YCTPOICTBE CHCTEMBI MO-
7XeT XPaHHTLCS H 3aTeM NYTeM CABHra
(cTpoxa 3a cTpOKOil) BhHIZAaBaTbhCA HA
HHAHKATOp RO 32 JIOTHYECKMX COCTOS-
nuii. KpoMe ToOro, mpx noMoun KHOMOK
KJaBHATypsl NMpHOOpa ONMepaTop MOXeET
BbI3HIBaTL MNepexon Ha Jioboit ampec
3aNOMHHAIOWEro YCTPOHCTBA.

3anoMHHalolee YCTPOHCTBO  CHCTe-
Mbl, KpOMe XDaHeHHs JIOTHYECKHX CHr-
HaMOB, MOXHO TaKke HCNOJb30BATh
AJIst CHHTE3HDOBAHHS MHOTOKaHAJbHOIO
JIOTHYECKOTO CHMrHaJla, COCTOSIIErO H3
32 nocnen0BaTeNBHEIX JIOTHYECKHX CO-
crosiuuil. Jlas 3amaHHst  BBICOKHX H
HH3KHX JIOTHYECKHX YDOBHell npH 3anu-
cH TpebyeMOro JIOrH4eCKOro CHrHajia
CTPOK2 3a CTPOKOH B NAMATb CHCTEMBI
HCTOJIB3YeTC  PSIA  TepekJiouaTeseil.
IlepBoe JOrHYeCKOe COCTOSIHHE 3afaer-
¢ TNepeKMYaTeNAMH, a ero AJHTeJb-
HOCTb ONpeleJsieTC BpeMeHeM, KOTO-
poe 3anuchiBaeTcsl B LHOPOBOH MHAH-
KaTop NpH TOMOLH KHOMOK KJIaBHATY-
pbl. 3ateM BbIGHpaeTcs  CleAyOWIAs
cTpoKa H 3anuck B 3Y ocywiectsiaser-
¢ N0 Tex mOp, NOKa OHO He Gyger
3anoJHeHo. ITocite 3TOro NMpH  Ha)KaTHH
KHOMKH Tycka nNpHOOp TreHepHpyer
MHOrOKaHaJbHHA JIOPHYECKHH  CHrHaJ,
cocroamuit H3 30 JIOPHYECKHX COCTOA-
HHIl.

Ilo cnosam XartuuHcoHa, mpHGOP
DSA 600 npeauasnauen Goabile AJs
pa3paboOTUHKOB amnnapartypel, 4Yem MJIs
paspaboTuHKOB NPOrpaMMHOro ofecre-
venns. Ilpu6op cronmr 6500 noan., ero
MOXXHO NPHMEHSTh AJISi HCTBITAHHA JIO-
THYECKHX CXeM, HMHTAUHH JOTHIEeCKHX
CHFHAJIOB, HCNBITAHHA ACHHXPOHHBIX CH-
creM, Takux, kak PJIC, u maas mguarHo-
CTHKH OTKa30B M HaJIA)XHBAHHS KOMIb-

JJIEKTPOHMKA 3A PYBEXXOM

10TepOB, UHPPOBEIX CHCTEM YNPaBJCHHS
NPOH3BOACTBEHHBIMH  MpoLeccaMH, a
TaKXe KOHTPOJIbHOH anmapaTypul H
CPEACTB CBSA3SH.

Kpome Toro, manHeiit npu6op MoxK-
HO HCNOJb30BaTb JAJf  NpeBpalleHHs
OGBIYHOTO OCHUHJUIOTpada B CBOEro poAa
3aMOMHHAIOWHA NPHOOP, a B KOMILICK-
Te ¢ BbinyckaemblM ¢Gupmoii Gould nu-
nyJabcHEIM reHepatopoM PG 52 oH Mo-
JKET CJAYXKHTb HCTOYHHKOM JIOFHYECKHX
CHrHaJIOB GOJIBIION MOL(HOCTH C Bbl-
XOZHLIM conpotHBJaeHHeM 50 OM.

Ilpu6op cocTOHT K3 GOAbWIOrO 3a-
NOMHHAIOLIEro YCTPOHCTBA ¢ NPOH3-
BOJIbHOH BBIGOPKOH, BEIMOJIHEHHOTO Ha
Heckonbkux WIC MHKpOKoMmbioTepa H
NPEUH3HOHHOIO reHepaTopa  TAKTOBBIX
HMIYJbCOB. 3aNoMHHaloliee YCTPOCT-
Bo uMmeer dopmar 30X30 GuT, npuuem
BJs 3anNHCH OMHOTO JIOTHYECKOTO CO-
croanua Tpebyercst 30 OHT uHdbopma-
uun. [lepsuiit Gakit u3 8 Gur onpene-
JSleT  Y3JOBHE  TOYKH, CJeAyoulxe
16 6ur ompegensior 4-pa3psigHoe CJIO-
BO B JBOHYHO-HECATHYHOM KOAE, COOT-
BETCTBYIOIUEe ITOKA3aHHIO HHEHKAaTOpa
AJIHTENbHOCTH JIOTHYECKHX  COCTOSIHHIL,
H moclefHue 6 OHT cAyxaT KIS 3amH-
cH MacurabHoro KoadduuueHTa (MHO-
JKHTeJIST) ¥ TMOJIOXKEHHS 3amsToMH.

Ipubop HMeeT CTAaHAAPTHBIT BBIXOJX
aas TTJl-cxeM; mO 3aKasy OH MOXeT
BBHIYCKATBCHA  C BHIXOAAMH  AJA
K/MOTI-cxem n DCJI-cxeM. Buixoaune
KacKafbl 3alMieHbl OT KOPOTKHX 3a-
MBIKaHAR H Moryr paforaTh Ha Ha-
rpy3ky no nsate TTJI-cxeM. B pexume
3aMHCH CHTHAJIOB aHAJH3aTOp MOXKeT
OGHAPYXKHBATD HMNYJIBCH  JJAHTEJbHO-
cteio fo 10 He. Hnst ynpaBieHHs 3a-
IIyCKOM H OCTaHOBKOH Npolecca 3amH-
CH CHPHaJla MOXKHO HCMOJIb30BaTh BHelI-
HHe HMIYJbCHI, NMPHUEM NpPHOOD MOXeT
3amuChIBaTh CHTHAJBl KaK NpejliecT-
BYIOLHE HMNyJbcaM 3anycka, Tak
CefYIOUHe 32 HHMH.

Gould-Advance Ltd., Roebuck Road,
Hainault, Essex 1GG3UE, England

Kpatkue coobuienus

BbinycKaoTcsl YAbTPasBYKOBHE Npe-
o6pasoBarens puaMerpoM 15 MM (cie-
Ba), 17,0 MM (B cepeRMHe) H Ha HH3-
Koe HanpsixkeHHe (cnpasa). IlpeoGpa-
30BaTe/H NMOCTABAAIOTCA KaK B HECMOH-

SNEKTPOHUKA N2 S, 1978 r.

THPOBAHHOM BHle. TaKk # B cOope
¢ kabenem u pasbemoM. Salota GmbH,
85 Nuernberg, Raabsir. 24, BRD

Yuusepcaavublit undposoii Taiivep
TC321 npencrasaser  coboit 35-MTIut
S-paspanHbil ApH6OP. BHMOJAHEHHBIT Ha
K/MOIT-cxemaX. KoTOpuiT MOXKET as-,
TOMATHYECKH H HEaBTOMATHYECKH W3-

MepATh YACTOTY H BpeMs, B TOM HHCIE
M3MepATh MHTEDBAJAB BpPeMEHH, AJH-
TEJABHOCTb M MOJHOE HHCJI0 HMIYJIbCOB.
Gould Advance Ltd., Roebuck Road,
Hainault, Essex, 1G6 3UE, England

CserogHonHble HHaHkaTopel HDSP-
3530/3730  (kpacHsiii) u HDSP-
4030/4130 (axeATHI!) HMEIOT BBHICOTY
7,62 uau 10,92 MM M paccuuTaHbl Ha
HCMOJIb30BAHHE TNPH SAPKOM COJHEUHOM
cBeTe MpPH YCJOBHH TPHMEHEHHS COOT-
BeTCTBYIOUWHX  (uabTpoB. Hewlett —
Packard SA, 7 rue du Bois-du-Lan,
CH-1217 Meyrin 2, Switzerland
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Cuntesatop uactor FS-341 nepe-
KpsIBaeT gHanasoH yacror ot 10 I ao
30 MI'u M npeanasHaueH ANs HCnbiTa-
HHil pasHOBelaTeJbHOrO O060PYHOBaHHUS

H ApPYrux cpeacts cBsasu. [lpu6op co-
JePKHT BCTPOEHHLI reHepaTop Kaua-
fouefica yactote. TOA  Electronics
Lid, 1-29-10 Takadanobaba, Shinju-
ku-ku, Tokyo 160, Japan

ITapa audpoBBHIX HHAHKATOPOB MO-
3BOJIAET NpPH nmomoiwx npubopa BG-201
H3MepsITh THKOBble YPOBHH IPOMKOCTH
OAHOBPeMeHHO B ABYX KaHajax. Wupu-
KaTopbl npeAcrapisior coboft 24-toueu-
Hble BaKYYMHO-JIIOMHHECUEHTHble Tpy6-
KH co wkanamu or —40 mo +7 ab.
Kuwano Electrical Instrument Co.,
890 Mizonokuchi, Kawasaki-shi, Kana-
gawa 213, Japan

«['paxpaHCKHil  MHKDORpHHTEpP» —
neuarampuiee  YCTPoHCTBO  yAapHOro
Aei’iCTBHﬂ, KOTOpoOe T1ieuaraer CTPOKH
Anunoii 12 3HAKOB €O  CKOPOCTBbIO

2 crpoka/c. IIpuGop mmeer Maccy Bce-
ro 280 r u newaraer Ha pyJaOHHOiH Gy-
Mare wnpHHoit 38 mMm. Citizen Watch
Co., 6-1-12 Hon-cho, Tanashi, Tokyo
188, Japan

[ToBopOoTHHI nepexaoyaTesb
MPS33 —H3roTOBJIAEMBIl MO NeYaTHOI
TeXHOJNOrHH NpHGOp C pacyeTHHIM CpO-
xoM cayx6s 100 Thic. unkios. Ilepe-

KJIOYaTeNb CONEPIKHT CTaTOP H3 CJOH-
CTOrO 3MOKCHAHOTO NJACTHKA M KOH-
TakTHl H3 CIaBa 30J0Ta. Bhinycka-
I0TCA NepeKdIouaTeNH 3aMBIKaloWero H
HesaMblkaowero THna, Iwatsu Elect-
ric Co., 2-1-3 Nihonbashi, Chou-ku,
Tokyo 103, Japan

18-060poTHBII NMOACTPOEUHBI TO-
TeHuHoMeTp RJ-9 — 3to xepMerosmil
KOMIOHeHT pasmepom 9,5X9,5 wmy,
HMeIOIH MHOTOKOHTAKTHBIH - ABHXKOK
H3 CnJaaBa JpParONEHHBIX METaMIOB H
nnamaracAwki Kopnye. IloTeHuHOMETp
ob6JlaflaeT NPAKTHYECKH HeOrpaHHYEH-
oM  paspeurenneM. Copal Electronics
Co., 26 Shiba-Nishikubo Sakuragawa-
cho, Minato-ku, Tokyo 105, Japan

SNEKTPOHMUKA Ne 5, 1978 r.

BU-tpansuctop BF914 mnpeapnasna-
YeH IJS HCMOJIb3OBAHHA BO BXOXHHIX
KacKafax CeJeKTOPOB KaHaJlOB JHeuH-
METPOBOrO H METPOBOFO  JHaMa30HOB.
YcHieHHe MOILHOCTH TPaH3HCTOPA Ha
vactrore 200 MTIy npu Toxe 3 MA
cocrasiaser 17 nb. Ilpn6op cMoHTHpO-
BaH B kopnyc TO-92 u xapakrepusyer-
Csl MaJIoll eMKOCTbIO O0paTHOl nepena-
uyn. AEG-Telefunken, 7100 Heilbronn,
Box 1109, BRD
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CHereMy M3  LIECTH  HE3aBHCHMbIX
H30HPOBAHHLIX KOAKCHAJBHHIX peJe,
Moaeab PSU,  MoxHO  Hcnoabsosath
245 KOMMYTalUMH CHTHAa/lO0B B AHanaso-

He yactoT 10 6 I'Tu B npeuH3HOHHBIX
HenbitaTenbHelx  BYU-ycranoskax. Roh-
de & Schwarz, 8 Munich 80, P. O.
Box 1469, BRD

[Tpu6op AN AHAMA30HHHIX H3Mepe-
Huit WM-20 no3Bossier BHNOJHATL TOY-
Hble H3MepeHHS KaK B OGBIYHBIX TeJse-
GOHHBIX KaHalaX, TaK H B 3BYKOBHIX
KaHalnax ¢ BLICOKHM KauyeCTBOM BOC-
nponsseaelusn. [eHepaTop nepekprIBa-
er jaxana3oH or —16 no 411 abw,
NpHeMHHK — oT —99 po +30 nbm.
Wandel & Goltermann, 7410 Reutlin-
gen, P. O. Box 259, BRD

DNIEKTPOHMKA 3A PYBEXXOM

Munnatioptble  TpaH3ucTopnl  J5,
CMOHTHpDOBaHHble B Kopnyc Thma 23A3,
npeiHasHaueHs! AJfl HCNOJb30OBAaHHA B

THOPHAHBIX cxeMaX. DTH NpPHGOPLI BHI-
nyckaiorcsi Ha TokH 300 H 700 MA u
HMeIOT MOLHOCTL paccesiHhs 150 MBT.
Ditratherm, 83 Landshut, Ludmillastr.
23, BRD

SNEKTPOHUKA Ne S, 1978 r.

CeMelicTBO aHAaJOrOBHIX HHTErpa.lb-
HBIX CXCM, B KOTOpOe BXOAAIT Onepaui-
OHHbE YCHAHTENH, KOMAApaToOphl H CTa-
6uu3aToOpbl. BHIMYCKaeTcs B KOphycax
SO8 u SOl4, paccuuTaHHBIX Ha MOH-
TaXX Ha naarax ru6puiHeix cxeM. Se-
scosem, 50 rue Jean-Pierre Timbaud,
B.P. 120, 92403 Courbevoie, France

Ienepatop-cuntesarop 2230A nepe-
KpbiBacT AHama3oH yacror or 50 I'n
do 1 MTIu. Ero uacrory MOMHO YcTa-
HaBIHBaTL IUECTBIO Mepex.iouaTensii,

NOTEHUHOMETPOM HAH BHEIWHHM Hanps-
JKEHHEM, MEHAS KOTOPOe MOXKHO CBHMH-
pOBaTh YacTOTY Ha BwXO1e npubopa.
Adret Electronique, 12 avenue Vladi-
mir Komarov, 78190 Trappes, France

KoakcHanbHble De30HATOPHLIE  CH-
cremsl TH 18362 u TH 18462 npea:a-
3HaYeHbl AJS HCMOJb3OBAHHA C TPHO-
namu ¢upmbl Thomson-CSF. Ocuosnas
odnacth npuMeHeHHs — TB-Tpancas-
TOPHl JCUHMETPOBOrG IHAMa3oHa, 1A
KOTOPHIX CYILECTBEHHO BaxHa BLICOKas
axueiinocte.  Thomson-CSF, Division
Tubes Electroniques, 38 rue Vauthier,
92100 Boulogne-Billancourt, France



METO[Obl, CXEMBI, ANMAPATYPA

MHKPOMPOLLECCOPDI

MpuykHbl M cnocobb!

TEeCTUPOBAHMS

MUKPOMPOLLECCOPOB nOoTPpebUTENIMK!

Crpyncku .
Pepakuus Electronics

M3noxeHsl npobnemsl TecTHpOBaHuS, CBA3AHHBIE € (DYHKUMOHANbHON CROKHOCTBIO MHKKPO-

nNpoueccopoB, M KX pelleHMe Ha pa3NMUKbIX 3Tanax M3IroroBNeHHs

M NPpHMEHEHMS 3THX

npubopos. lpueegeH 0630p cnoco6oB TeCTHPOBAHWA M CYU|ECTBYIOWMX TeCTepos pas-

NHYHBIX KNACCOB M BO3MOMHOCTEN.

B ssekTpoHuKe, KaK H B J0GOM Ipyrom Iele,
HeH30eXHbl aJbTEPHATHBE H KOMIIPOMHCCH. IT0
CMpaBeJIHBO H IJS CAyyasi MHKPONPOLECCOPOB,—
npucymas ¥M (GYHKHHOHANbHAS HACHIEHHOCTH MO-
3BOJISIET 3aMEHATh UeJble MJAaTh annapaTHO-pea-

JIM30BAaHHOM JIOTHKH, HO TNPH 3TOM BO3SHHKaeT Tpo-
6aeMa, oboCTpsIOLIasicsl ¢ pacliHpeHHeM HX NpHMe-
HeHHsl: KaKuM 006pa3oM o0ecneuuTb ajeKBAaTHYIO
TIPOBEPKY CTOJb CJOXHBLIX NPHOOPOB Mepes HX yc-
TAHOBKOH Ha CXEMHYIO NeyaTHyIO IJaTy.

t S E. écrupski. Why and how users test microprocessors,
pp. 97—104,

TlonynpoBoAHKKOBEIE (QHPMBI-U3rOTOBHTEJH NIPO-
BepSAIOT BCce NMPUOOPH!, MO KpaliHeli Mepe, ABaXKABl —
Ha CTAaAHH KOHTPOJS NOJYNPOBOAHHKOBbLIX IJIACTHH,
4yTOOBl OTOPAKOBAThL SBHO MJIOXHE KPHCTAJJH, H HA
«(pHHHIIHOM» KOHTpOJE, Tie 3aKJIOYeHHbE B KOp-

myca roToBele npuboprl noaseprarwTcs GoJee Tia-
TeJbHBIM HCHIBITAHUAM (CM. Bpe3ky «Kaxk mosaynpo-
BOAHHKOBbIE HPMBI HCNBITHIBAIOT CBOH NPHOOPHI»).
Tem He MeHee 3HauuTeNbHO 6oJee 1%, a HHorza
uenwix 5% wW3genHi, InoCTaBJASEMBIX TNpeNNpHS-

THAM — notpebuteasm  MOII-Mukponpoueccopos,
OKa3bIBAIOTCA HEPAGOTOCNOCOOGHBIMH NPH  HCNEITa-
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HHAX, BBIMOJNHSEMEIX Ha BXOZHOM KOHTpOJe Ha c6o-
pouHbIX npeanpuarusax. Hanpumep, xak coobiiaer
OJuBapec, HHXeHep OTAeNa BXOAHOIO KOHTPOJS
¢upmbl Tektronix Inc. (BuseproH, wTt. Operon),
NpPOUEHT OTOPAaKOBKH MO CTATHCTHKE COCTaBJsieT
npuMepHo 2—3%. (das ucnbiTaHuit NpHGOPOB OT-
ZeJl BXOJHOTO KOHTPOJISL HCIOJb3yeT TecTep S-3260
C KOMNbIOTEDHBIM YyNpaBJeHHeM, pa3paboTaHHHIH
camoit ¢pupmoit Tektronix.)

CroumocTh NOHCKA HeHCOpaBHOCTeji B coGpaH-
HOil cxeMHoOil myaTe Ha 6ase MHKponpoleccopa ole-
HHBaeTCa B cyMMy 50—75 aoaia.; MO3TOMY Mpex-
NPHATHAM — NOTPeOHTENsIM  MHKDPOIPOUECCODOB,
NpPOU3BOASAILUM GOJbIIOe KOJHYECTBO TaKHUX AT,
NPHXOJUTCS CTAJKHBAThCH C TPYAHOCTAMH TECTHpO-
BaHHsA. KpoMme Toro, mepex HUMM BcTaeT mpobsaema
BHI6Opa OAHOTO M3 MHOTHX MHKPONPOLECCOPHHIX
TECTEPOB, 3HAYHTEJbHO Pa3jIMYAIOIIHXCS MO CBOHM
LleHaM H BO3MOXHOCTSIM. '

Mpobnema recTupoBanus

Mukponpoueccopsl TeCTHPOBaTb ropasfio TpYA-
Hee, ueM MOJYNPOBOKHUKOBHE NpPUOOPH NaMSTH,
KOTOpPHIE CAMH JOCTATOYHO CJOXKHHI C TOYKH 3peHHS
TecTHpoBaHus. Ho npubGopn maMsaTu HMeEOT pery-
JSPHYIO CTPYKTYPY H HX MOXKHO NpPOBepPATh NpPH No-
MOIUH psifia MOBTOPSIOLIHXCS NBOHYHHIX KOMAOB, KO-
TOphIe He Tak TPYAHO reHepHpoBaTb. MHKponpolec-
COPHl, ¢ APYroil CTOPOHH,— 3TO NMPHOOPH! NOCJAENO-
BaTeJbHOH JIOTHKH, CO CJOXHBIMH BHYTPEHHHMH
CTPYKTYPaMH M MHOTOYHCJIEHHHIMH BHYTPEHHHMH
nyTAMH nepelaud gaHHHX. UHdopmauus nepenaer-
CA BHYTPH KpDHCTaJJa H3 JIOG0r0 H3 HEeCKOJbKHX
(YHKUHOHAJIBHEIX Y3JIOB CXeMhl B Jpyrue yajsl NMoj
ynpaBJjieHHeM NpOrpaMMH MHKpompoueccopa. B pe-
aJbHBIX pabouHX YCJOBHAX NMapaMeTpbl KOMIOHEH-
TOB H HCTOYHHKOB NHTaHHA OYAYT MEHATbCA H, €CJIH
HMeIOTCSl onpejieJieHHEle KPHTHYECKHe Y4YaCTKH Bpe-
MEeHHOll AuarpaMMbl, NpPHBeAYyT K HapylIeHHIO pa-
6otocnocobHocTH npubopa. CoenoBaTesbHO, Bpe-
MeHHble COOTHOLUEHHS /IS Pa3HYHHX BXOJAHBLIX H
BHIXOAHBIX CHTHAJIOB, a TaKxe AJsf BCeX KOMaHA
HeoOXOAMMO TNPOBEePSITb NPH H3MEHEHHWH MHTAlOILe-
ro HalpsXKeHHUS.

Kpome Ttoro, ToT $akr, YTO MHUKpONpoLeccop
yCNEeLIHO BHINOJHSAET OAHY HporpamMmy, He obs3a-
TeJbHO O3HayaeT, YTo OH GyZer paboTaTth ¢ APYroi
nporpaMmoi, rae, ckaxkeM, Tpe60BaHHA K BPeMEH-
HBEIM COOTHOIIEHHSIM AJISt BXOAHHEIX H BRIXOAHBIX CHT-
HanoB OoJsiee KecTKH. [IoaToMy npH H3MeHEHHUH
nporpaMmbl — HalpuMep, ecJu OHa AopabaThiBaer-
Csl IPH MOJEepHH3aUMH HU3JeNHsi,— HeoOXOaUMO Co-
OTBETCTBEHHO H3MEHATb TeCTOBYI MNpOrpaMmy AJd
MHKpOTpoleccopa.

Ewe Gosee ycnoxHseT TeCTHPOBaHHe TO 00CTO-
SATeNbCTBO, YTO aHaJOrHYHble NPHOOPH, H3TOTaBJH-
BaeMble Da3JHYHBIMH (GHPMaMH, OTJIHYAIOTCA APYr
oT apyra no napaMmerpam. Cienyer OTMETHTb, 4TO
CyIIeCTBYIOT JBa THINAa BTOPHIX NOCTABLUMKOB: 3TO

(HUpMBI, NPHMEHSAIOUIHE Te K€ CaMble HJH NPAKTH-
YeCKH OAHHAKOBHe GoTOoabJaOHbl, YTO H OCHOBHOMH
NOCTAaBIUHK, H (PHPMH, 4bH NPUOGODPH TOJBKO YHK-
IIHOHAJbHO COOTBETCTBYIOT MNPUOOPAM OCHOBHOTO
NOCTABIIMKA, HO H3TOTaBJHBAIOTCA C [OMOILUbIO
3HAYUTEJNbHO OTJHYaloIHXcs HabopoB ¢oTomabao-
HoB. HampuMep, CyllecTBYIOT pa3/jM4Hs B TOM, KakK
yCTaHaBJHBAIOTCA M cOpPacHBalOTCA MPH3HAKH B
mukponpoueccopax 8080, mocraBiasieMblX (PHPMaMH
Intel Corp., Advanced Micro Devices Inc. u Nip-
pon Electric Co. IlosToMy B TecToBO# mporpamme
JOJKEH- GbITh YYTEH . MOCTaBLIHK MHKpOMpoleccopa.

M3roToBuTea NOJYNPOBOAHHKOBHX mnpubopos
Pery/sipHo BHOCAT He3HAYHTEJNbHble, Ha MEPBbIN
B3rJIsi, MOAM(HKALUH B KOHCTPYKUHIO H doToIab-
JIOHBI, 4TOOHl MOBLICHTL NPOLUEHT BBIXOAA TOAHBIX
H3JeJHi, @ 3TH MOAU(HKALHH YacTO BHI3BIBAIOT
¢GyHKIHOHANbHBIE H3MEHEeHHs, KOTOphle NPH BXOI-
HOM KOHTpOJIe MOTYT NPOSIBHTbCS Kak ouu6kH. [To
3TOi NpHuYMHe GOJBLUIMHCTBO KPYMHBIX TnOTpebuTe-
Jell Hayajso Tpe6oBaTh 3a6JaroBpeMeHHOrC TMpeay-
NpeXAeHUs O JIOOBIX H3MeHeHHAX (HOTOIAGIOHOB.

Pa3nuuHbie NOAXOfibl K TECTHPOBAHMIO

O6beMBl HCNIBITAHHH, BHIMONHAEMBIX A Kark-
Joro npubopa GHpMaMH — H3TOTOBHTEASIMH U TO-
TpeOHTeNAMH,  pa3jHyHb. [loJynpOBOAHUKOBHIE
($HPMBI, KOTOpPbIE 3aSIBJSIOT, YTO 3HAIOT CBOH COOCT-
BeHHble NpUOOPH Jyullle, yeM KTO-T1H6O APYroH, Iic-
MBITBIBAIOT KaXXABIH NMPHOOP NPH MOMOILLK NOCJERO0-
BaTeJbHOCTH TECTOBBIX KONOB HNJHHOH B CpelHeM
okoso 1000 LHKJIOB TaKTOBOH 4YacTOTH. [loTpebH-
TEJIH, OAHAKO, HAaXOAAT, YTO AJs IOJHOM NMpPOBEPKH
H OTOPaKOBKHM HeroJHbIX NPHGOPOB TpedyloTes B
cpenneM B 10 pa3 6osee AJMHHBIE TECTHI.

Hanpumep, numarHoctHueckas mnporpamma AJs
MIT 8080, paspaGorannasa ¢upmoit Fairchild Sys-
tems Technology (Caun-Xoce, wr. Kaaudopuus)
nas cpoero tectepa «CeHtpu VII», umeer mpiuny
okoJso |1 ThIC. LHKJIOB TAKTOBOIl YacTOTHl M MpOBe-
psier Bce 243 opuruHajbHbie KomaHan MIT 8080
npu nomoiuu 1377 KOMaHOHBIX TECTOBHLIX IIpHMe-
poB. HekoTopble KOMaHABI TMPOBEPSIIOTCS  TOJBKO
OAHAXIH, MOCKOJbKY OHHM SIBISIOTCS LEJTHKOM BHV-
TPeHHUMH AJs1 npubopa, HO APYrHe BCTPeyaioTCs B
TeCcTe MHOTOKPaTHO, YTOOBI NPOBEPUTb HX paboTy
NpH PAa3JUYHBIX COYETAHHAX OGHTOB MPH3HAKOB.

TakHe pasyiMuHble AJHHBl TECTOBHIX IOCJel0Ba-
TeJbHOCTeH OOBACHAIOTCS Pas3nHYHeM B KOJHYeCT-
Bax npu6opoB, HCMLITBIBAEMBbIX H3rOTOBHTEASAMH 1
notpebutensimu. I[10CKONBKY 3aKaO4HTeJdbHble HC-
NBITAaHHA TPOXOAHT KaXIBIH W3 MHOTHX THICAY II3-
roTaBiHBaeMblXx NPHOOPOB, AJAA TMOJYIPOBOAHHKO-
BhIX GHPM OYEBHJHOH 3KOHOMHYECKOH HeoOXOAHUMO-
CTBIO SIBJISIETCS COKpaleHHe BpPeMeHH TeCTHPOBAHHSA
HHAMBUAYaJabHOro npubopa. IlorpebHuTeny, oLHAKO,
HMEIOT JeJIO € ropasfio MEHbIUHM KOJIHYeCTBOM IpH-
O0pPOB H NO3TOMY MOTYT NO3BOJHTb cefe BHINOI-
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PUC. 2. Ha cTpaxe kauectea. B coctas aBTOmartnueckux tectepos cepuu «CeHTpu»

¢upmel Fairchild Systems Technology

BXOAST KOMNbLIOTEP — KOHTPonnep (Ha 3aAHem nnaHe), ctaHuuu (NYHKTbI) NporpammupoBaHWs (Cnesa W cnpasa) M MHOro-

KOHTaKTHbie MnCnbiTarenbHble ronoskH (Ha nepegHem nnaHe). Ha

cpotorpacpumM nokaszaHa NOCNEAHAN MOAENb CepuM,

«Centpu Vili»,

HUTb GoJiblle TecTOB,— (aKTHYECKH OHH HEeHCTBYIOT
B VCJOBHSIX APYroif 3KOHOMHYECKOH HeoOxoguMo-
CTI: OHHM NOJIXKHBI H30eraTh VCTaHOBKH B CBOHM H3fe-
JUS IpHOOPOB C rPAHHYHBIMH 3HAYEHHSIMH mapa-
MeTpOB, 4TOOBl He OBIJIO OTKa30B B Ipolecce 3KC-
nIvaTauu.

«V3roroBuTEIH MONYNPOBOAHHKOBBIX TNPHO6OPOB
peajbHO He CJHILUKOM YTPYVXKAAlOT cebs TeCTHpPOBa-
HileM, TaK UTO 3TO GpeMs JIOXKUTCS Ha NOTpebuTe-
Jas,— roBoput CTpymap, pyKOBOAHTENbL OTAeJa Ha-
JeKHOCTH MHHH-CHCTEM H TepPMHHAJIOB MNpeanpHs-
T ¢dnpmel Honeywell Information Systems Inc.
(Bunpuka, wr. Maccayycerc).— Xopouwnid TecT 3a-
Humaer B cpeaHem 15—30 ¢,— npono/xaer oH,—
a ofbeM HCOBITAaHUH, KOTOPHI MOXKET TMO3BOJHUTh
cede H3rOTOBHTEJb TMOJAYNPOBOJHHKOBBIX MPHOOPOB,
OrpaHHyueH».

[TonynpoBoaHuKOBBIE (PHPMBI MPOBOASIT HCNLITA-
HIsl, KOTOpPble MPeACTABHAH OBl HX NPUOOPH B Jy4U-
LieM CBETe, M BBIMIOJNHSAIOT OOBLIYHO OJHOCEKYHIHBIH
TeCT AJsSl Ka)XAOro mpudopa, roBopHT Maxkackua,
3aBedyioutil npousBoicTBoM B (upme Macrodata
Inc. (Byanena-Xuans, wr. Kaaundopuusa). B Heko-
TOPBIX CJyuasx TecT Aaxe He obecrneyuBaeTr Mpo-
BePKH MOJHOro Hadopa KOMaHH, cuWtaer oH. B To
ae BpeMs ¢pupma Macrodata nposepsier KaKABIH
npudop Ha TecTax AJHTEIbHOCTBIO OKoJMO 15 ¢ B
CBOEM KOHTPOJBHO-UCIIBITaTeTbHOM MOJAPa3Je/eHHH.

Yro AenaloT HeKoTopbie noTpeduTenu

®upma Honeywell, onun u3 kpynHeix mnorpebu-
Tedelt MHKPOTMpPOUECcCcOopoB, cienana GoJblUMe Kalu-

TaJOBJOXEHHs1 B TecTepbl (HCNBITATEAbHLIC CHCTE-
Mul). [To cioBam Crtpymapa, ¢dupMa Hayajsa OBLIO
NPHMEHSITb MHKDONpOLEeccOpbl 6e3 BXOZHOIO KOHT-
poJisi NpH NMOMOILY TECTOB, HO CTOJNIKHYJIACh C BHICO-
KHM npoueHTOM 6Gpaka-— 10 60% B OTAedBHBIX
naptusax. [losTomMy ona npuofpesa HECKOJBKO Te-
crepoB («Cenrpu VII» ¢upmel Fairchild) aaa
BXOJHOTO KOHTpPOJS NPHOOPOB H ceiyac MPOBOJHUT
NPOBEPKY KaXKAOro npub6opa Ha NMOCTOSHHOM TOKe
(cTaTHYecKyl0), Ha MepeMeHHOM TOKe (AHHaMuuye-
CKY!0) M Ha (YHKUHOHHDPOBAHHE.

HecMoTpss Ha TakHe ciayyaH, Kak B NpHBejeH-
HoMm npuMepe ¢pupmsl Honeywell, MHorne norpe6u-
TeJH HeQOJbLIMX NMapTHH MHUKPONPOLECCOPOB B Ha-
cTosillee BpeMs He NMPOM3BOAAT BXOJHOIO KOHTDOJSA
3THx npubopoB. Otgesenve ¢upmu Hewlett-Pac-
kard Co. B CaHra-Knape (wrt. Kanudophuus), Ha-
npumep, npuMensier MIT 6800 B HeCKOJBbKHX HOBBHIX
KOHTDOJIbHO-H3MepHTeNbHbIX NpHOOpax, HO He BH-
IUT HeOOXOAHMOCTH INPOBOAWTb HCHBITAHHS Ha
BXOAHOM KOHTpoJie. BMecTo 3rtoro oHa mpocTo
BCTABJISIET MHKPONPOLECCOP B CXEMHYIO MiaTy, a
3aTeM MNpoBepseT BCIO MJAaTy Ha TecTepe JIOrHue-
CKHX TJIaT.

®upma Racal-Dana Instruments Inc. (Dpsuy,
wr. Kanudopuus) Taxkke mosaraercss Ha TeCTHpO-
Bauue IJaaT B c6ope; OHA NMpHMeHsieT MHKpoNpolec-
cop 4004 B cBoeM cuerunke-taiimMepe cepun 9000.
[To caoBam Jlanra, 3aBeaYIOLIEro KOHTpPOJeM Kaue-
crBa, pupma Racal-Dana rawmaa, yTo Ha nmpakTHKE
MHKpocxembl [13Y BHIXOASAT H3 CTPOs yYalle, 4eM
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LeHTpaJbHHI NpoLeccop, a MOCKOJAbKY 06 beMBl NPo-
H3BOJCTBa JOCTATOYHO HEBEJHKH, OHa MOXKeT IIO-
3BOJIHTH cebe HCKAaTb HEHCHPABHOCTH cpa3y B co0-
PaHHOH mJare.

[Ipexxne yem BHI6paTh CHOCOO TECTHPOBaHMSA
HJIH TecTep, NOTPeGHTENH HOJIKHBEI PeliHTb, HeoO-
XOJMMO JIH TeCTHPOBaHHe Ha HX COOGCTBEHHOM ypOB-
He. B cayyae noJioXuTeNBHOTO pelleHus, N0Jb30Ba-
TeJb MOJXET 3aKJIOYHTh KOHTPAKT C Kakoi-au6o
KOHTPOJIbHO-HCNBITaTebHO! (HPMOM Ha BHINOJHE-
HHe BXOJIHOTO KOHTPOJIsl, BMECTO TOr0 4Tolni co3na-
BaTb COOCTBEHHYIO cayXOy TtectupoBanus, (Ilo-
JnoGHEIe Yycayru OOBIYHO CTOSAT OKOJMO 50—75 HeHTOB
Ha npu6op.)

[ToTpe6uTtenn MOMKHBI NPOH3BOAHTL NPOBEPKY
Ha NMOCTOSIHHOM TOKe (CTaTHYecKHe HCIIBITaHHA), Ha
repeMeHHOM TOKe (IAMHaMHYeCKHe HCILITAHHA) H
GyHKUMOHAbHBle HCIBITaHHA. [1epBBIH BHX HCIbITA-
HHH BKJIIOUaeT NPOBEPKYy TaKHX NapaMeTpoB, KakK
yTeuka, BbIXOJHOH HMINEeJaHC AJS COCTOSIHHH BKJIIO-
YEHO/BBIKJ/IIOYEHO, MOLLHOCTL PACCesHHS M XapakxTe-
DHCTHMK TPHCTaGHJIBHBIX JIOTHUECKHX 3JIEMEHTOB. 3a-
TeM MDH HCNLITAHHSX Ha I[epeMeHHOM TOKe H Ha
OYHKUHOHHPOBaHHe NPOBEPSIOTCSI YacTOTHhIE Xa-
PaKTeDHCTHKH, NPAaBHJILHOCTh BHINMOJHEHHS KOMaHI
U T. 1. B To e BpeMs B npouecce 3THX HCIOBITAHHH
JOJIXKHA TaKKe MPOBepATHCSl UYBCTBHTENBHOCTb K
KOJaM.

HYBCTBHTeﬂbHOCTb K KOfjJaM

HyBCTBHTENBHOCTL K BXOOHBIM JBOMYHBIM KOJaM
(BO3mefcTBHAM), OOBIYHAA AJS NPHOOPOB NaMSTH,
HMeeT MeCTO ¥ B MHKPONpoOLecCOpPax B BHAE YYBCT-
BHTEJbHOCTH K OIIpeleIeHHHIM IOCJI€eL0BaTeNbHO-
CTAM KoMaHZ. UyBCTBHTENBHOCTb K BXOAHBIM KOAAM
BO3HHKAeT KaK pe3yJbTaT eMKOCTHBIX CBsisell u na-
JdeHuit Hanpsikenus. Ilockonbky MOII-mukponpo-
Lleccopsl SIBAAIOTCS AUHAMHYECKHUMM npubGOpaMyu —
T. e. IpHGOpPaMH ¢ BPeMEHHBIM XPaHEHHEM 32aps10B
H C NpeABapHTEJbHBIM 3apAA0OM Y3JIOB,— IIPH ompe-
JeleHHBIX TOC/AeN0BaTeJbHOCTAX KOMaHJ BpeMeHH
I TOJHOrO TepepacnpefesieHus] 3apsilOB MOXKeT
0Ka3aTbCsA HEJOCTaTOYHO.

PerynsipHocTh CTPYKTYpH NPHGOPOB MaMATH MO-
3BOJISIET B KAaKOH-TO Mepe NPOTHO3HPOBaTb YYBCT-
BUTEJbHOCTb AJS XYALUEro cjyuas, a MHKpONpo-
[eccop HACTONBKO CJOMEH, 4TO NnoJo6iHoe NPOrHo-
3UpOBaHye MOYTH HEBO3MOXKHO. [103TOMYy 4yBCTBH-
TeJNbHOCTh K KOJAM MPHUXOAMTCH, KaK NMPaBHJO, Of-
pereJATh SMNHUPHUECKUM NMyTeM AJs KaxAOro IpH-
6opa M 1Js1 KaXXAOro MOAHGHUMPOBaHHOrO Habopa
¢doTomabIoHOB.

YacTto Takue «HemoOHMBle» KOIbl 0OHapYXKHBa-
I0TCSl B Npollecce KOMIVIEKCHBIX MCHBIT2ZHHH Mocjie
YCTaHOBKH MHKpOIIpolleccOpa Ha CXeMHOH mJjare.
Ilpun oTkase cucTeMbl NpouUedypHl IOMCKA HeHC-
NpaBHOCTeH MHOTJa YKa3blBalOT Ha MHKpoIpolec-
COp B KauyecTBe IIPHYHHH HepaGoOTOCHOCOGHOCTH.

B astoM cayuae mpubop ciaenyeT NMPOBEpPHTbL aBTO
HOMHO C MOMOLIBID TOH JKe caMoil nocjenoBaTelb:
HOCTH BXOIHBIX KOAOB, KOTOpasi o00pa3oBHIBAaJIacCE
IPH TECTHPOBAHHH CHCTEeMH B lejoM. Ilocie aTtoro
NOTPeGUTENb JOJKEH MNepernnucaTb TeCT-NPorpaMmy
BXOJHOTO KOHTPOJS, BK/IIOYHB B Hee IAHHYIO IO-

Jlornyeckoe -
NPOEKTUPOBAHNE

Moaennposanme

JTanoHHbIA

npudop
NpotoTun
XpaHumas i
X3PAKTEPUCTUKE | cnocob LEAD
BxoaHas Aaromg'rnq.
. ABOMUHAsA npeoop.
NOCAEAOBATENHOCTD Haéogarggm?nn -
KOa
|Mop.enuposanueF l
# $OpMUDOBA - PopmypoBaHHe
HWE BbiX.ABOUY, nporpammsl
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TEAbHOCTH l
l pPOBEDK3 3Ta-
JIOHHOTO
Cansiune npuéopa
BXOfJHOTO
¥ BbIXOZHOM
M3accuBeoB
Purcaunsa
l HeT BbIXOAHbIX
CUTrHanos
ABonunbiit Ferrhonod?
TecT >90%7
Cnuanvie
Aa BXOHOTO
¥ BLIXOAHOTO
MaccuBoB
OXKOHYaTENbHAR

TECT- NPOrpaMma

PUC. 3. Pazpabotka Tectos. TecT-nporpammbl ANs Tecrepos

«CeHtpu» ¢upmel Fairchild paspabateisaiotcs 8 ¢upme Rock-

well Microelectronics asyms ocHoBHbIMM chocobamu: nyTem

mopenuposaHus Ha IBM u no meroagy LEAD (learn, execute,

and diagnose — u3yuenue, BbinonHeHue M AMarHoCTUpoBakue)

€ MCNONb30OBaHUEM 3TANOHHOro, 3aBefomo pabotocnocobHoro
npubopa.

CJIe0BATENbHOCTb, YTOOBI 3a0/1arOBPEMEHHO BhISAB-
JSTb TaKHEe YYBCTBHTeJIbHbie NPHOGOPHl H He [OMy-
CKaTb HX MNOCTYIJIEHHE HAa MOHTaXHbIi YYacCTOK.
AJIbTepHaTHBHabIﬁ BapHaHT — 3TO H3MEHEeHHe KOHCT-

SNEKTPOHUKA Ne 5, 1978 r. »



METO[ibl, CXEMDbI, AMMAPATYPA 29

KAK NONYNPOBOAHUKOBDLIE ®UPMbI
MCNbITLIBAKOT CBOW NPUBOPLI

lNposepka mukponpoueccopos BawHa Ana Tpex rpynn
npeanpuATHii: ¢HMPM MO BbINYCKY Tectepos, noTtpebutenei u
M3roTosuTenei NONynpoBoAHMKOBbIX npubopos. Kaxaas u3
HWUX MMEeT CBOH KOoMNNeKC npobnem: M3roTOBWUTENM TeCTepoB
KOHKYPMPYIOT apyr ¢ gpyrom B 6opbbe 3a peiHOK cBbita, KO-
TOPbIM ABAAIOTCA ANA HMX ABE APYruMe rpynnbl, M NO3TOMY
MOCTOSIHHO CTPEMATCA YNyulWaTb TEXHONOIUIO TECTUPOBAHMSN;
NOTPE6UTENM MOHUMAIOT, HTO HEBHWMAaHME K TECTMPOBAHMIO
npuBOpPOB MOMET O03HauaTe HeusbexHocTs Gonblumx 3arpat
Ha HaNaAKy ¥ PEMOHT M3AEeNui B NPOU3BOACTBE M elie Gonb-
WKX 3aTPaT Ha rapaHTMMHOE TexHWueckoe obcnyxupanue B
npouecce 3KCANyaTaluu; a NONYNPOBOAHMKOBbIE (PUPMBI He
XOTAT NoABepraTh PUCKY CBOK PEMyTauuIo, KOTOPas NocTpa-
ARAaeT, €CAM CHU3MTCA HaAEeKHOCTb Mx NPpubopos, HO npu 3TOM
NOHMMAIOT, UTO yBenuudeHue obbema UCMBLITaHMIA KaXKAOro NpH-
Sopa Tpebyer Honbwero BpeMeHH TECTUPOBAHMA W NOBbIWAET
HaknagHble pacxoasl.

Kniouesbim 38€HOM B 3TON LieNnouke sBfeTCA NONYNPOBOA-
HUKOBAA ¢hupMma, usrotosutens npubopos. O6bvem mcnbiTanui,
NPoOBEAEHHLIX NMPW W3rOTOBAEHMM, B 3HAYMTENLHOM CTENEHM
onpepenser ob6bem MCNbITaHUA, KOTOPbIE NPUAETCA NPOBOAUTL
notpebutenio. Mostomy uUenecooBpasHo paccmoTpeTts, KakMm
06pa3om NPOW3BOART NPOBEPKY CBOMX MWKPONPOLLECCOPOB
HEKOTOpbl€ NONYNPOBOAHUKOBLIE (UPMbI: OTAENEHME dnex-
TpoHHbIx npubopos ¢pupmbt Rockwell International (Heronopt-
Buy, wr. Kanudophus); Intel Corp. (Canrta-Knapa, wr. Kanu-
dopHusa); Motorola Semiconductor (Octun, wr. Texac) u Texas
Instruments Inc. (XstocToH).

®upma Rockwell npumenser recrepsi «Centpu Vll» dup-
mbl Fairchild, a rtamxe cneunansHble cucrembl cobcTBeHHOM
pa3paboTky, npuMuem ceiivac OHa AHANU3UPYET BO3MOXKHOCTH
MCMONb3OBaHKA YCTPOHCTB pupMmbl Megatest B xauectee noteH-
LHaNbHOro HONONHeHMA k TecTepam «CeHTPpu» [NA NpoOBEpKM
cBoMX NpuBOPOB MaccoBOro MPOW3BOACTBA, HANPUMMEDP MMKPO-
npoueccopa tuna 6500.

Metoanka wucnbiTaHuid, npuHaTas cupmoir Rockwell, TH-
nuuHa pns 6GonbwMHCTBA (DMPM NPOMmbIUNEeHHOCTH. BHauane
BbINONHAETCA NPOBEPKAa Ha UENOCTHOCTL CBA3EeH, NPU KOTOPOH
ob6HapyxusaroTcs npubopsbl ¢ 06pblBamu BEIBOKOB M YAOCTOBE-
PAETCA HalMume KOHTAKTOB CO cxemamu TecTtepa. Mpu paborte
C aBTOMATHMUYECKWMHM MAHMNYNSATOPAMM Takas NPOBEPKA LEeNoCT-
HOCTH CBA3EM NOBTOPAETCH MHOrOKPATHO, C YYETOM BPEMEHM
Ha KOHTaKTUpPOBaHWe. 3aTem HACTPAMBAGTCH CXEMA CUHXPOHU-
3aUMM ANA TeX MHKPONPOUECCOPOB, KOTOPbLIe NPeAyCMaTpH-
BaloT paboTy ¢ CMHXPOHM3aTOpamm Ha nnare. Takas HaCTPOM-
Ka Heobxoanma, uToBbl TecTep MOF «HayuYMThCA» MOAENHUPO-
BaTb CHMHXPOCHIHanbl AN MHKPONpPOUeccopa BO BPems Npo-
BEPKH Ha (PYHKUMOHUPOBAHKE.

3arem BbLINONHAIOTCA (PYHKLUMOHANLHLIE NOFUUECKHE TECTh!
AN HaUXYALWWX PeXUMoB paboTsi: AN NOBLILUEHHOro Hanps-
MEHUA W MOHMUIKEHHON 4HaCTOTbl M ANA MOHMIKEHHOro Hanps-
MEHWA M MOBLILLEHHON YacToTbl. TexHuueckue ycnosus Tpeby-
10T, YTOBbI 3TH TECTbl BLINOMHANMCE C HEKOTOPLIM 38NACOM NO
AMANA3OHY — TEM CaMblM MMUTMPYETCS TeCTMpOBaHue NPu Nno-
BbIWEHHBLIX TeMnepartypax.

NpoBoAuTCA psA NAPAMETPUHECKMX MCNBITAHWUN M MCMbl-
TAHUS B YTAKENEHHOM pexxume (C NOBLILEHHBIMWU HArpysKa-
mu), utobel obecneuuth HAAEKHOCTL NYTEM YCKOPEHWUA BbIXO-
Aa M3 cTpos «cnabeix» npubopos. Tect-nporpamma coaepkuT
KOMaHAbl ANA aBTOMATMHECKOrO NOMEWEHMA MPOBEPEHHbIX
npubopos 8 coortsercTaylolme EyHkepbl (kapmaHbl), a TakKe
Ans obpaboTtku faHHbIX.

®upma Intel Corp. npumenset Tectepbl «CeHTpH» 1 TecTe-
pbl pupmbl Megatest Ans ucnbiTaHui MMKPOCXEM MHKPONPO-
UueccopHbIx cemeicts B npouasoactse. Mupma Intel npuobpe-
na socemb TecTepos «CeHTPU», KOTOpPble OHa MCNONL3yeT AnNs
onpepeneHWs XapaKTEPUCTHK BCeX HOBbiIXx NpMbopos M B ka-
uecTse TEXHONOrMHECKUX TeCTepoB MPMMEPHO B TedeHue nep-
BOro rofa NpPOW3BOACTBA kaaoro Hosoro npubopa. 3atem

OoHa nepexoauT Ha Tectepbl Q8000 dupmbl Megatest ana Tex-
Honornyeckoro tectuposauus. B ¢upme Intel umeercs okono
20 tectepos QB000, koTopLle OHa MCNONL3YET Ha BCeX CTaAMAX
M3roToBNEeHUA, HAYMHAA C COPTMPOBKM NONYNPOBOAHMKOBbIX
nNacT¥H M KOHYas TeCTMPOBAHMEM roToBbix NpuEopos.

®upma Motorola Semiconductor Takke mMmeer Heckonbko
Tectepos «CeHTPU» AN OKOHYATENLHOrO TECTUPOBAHUA MHKPO-
cxem cemerictea 6800 u ceifuac Mccnefyer BO3MOKHOCTH NPH-
meHeHus Tectepa Q8000 ansa koHTpons NOAYNPOBOAHMKOBLIX
nnacTud. 3aBeaylolmii TECTUPOBAHMEM MMKPOKOMNLIOTEPOB
Toy rosoput, uto OH noka ewe He ybexpaeH, 4To cneumanu-
3MPOBAHHLIA HACTOMbLHBIA TECTEP CMOXET, B OT/IMUME OT TecTe-
pa «CeHTpu», BLINONHATL MONHOE TECTMPOBAHWE ANA XYyAWero
cnyyas 6e3 scakoro ywepba kauvectsy. Moatomy, rosopmr
Toy, ANA OKOHUYATeNbHbIX WCMLITaHWK NOKa uto 6yayT npume-
HATbCA TecTepbl «CeHTpU»,

Mpu nomowm recrepa «CeHTpu» ¢pupma Motorola npoms-
BOAWT NONHOE TEeCTMPOBAHME, rapaHTHPYylolW,ee COOTBETCTBHE
CTaTUUECKUX, AUHAMMUECKMX MW (YHKUMOHAnNbHLIX XapaKTe-
puctuk npubopa TpeBoBaHuaM TexHWUeckux ycnosui. OgHako,
oTmeuaer Toy, NOUTM HEBO3MOMHO HBMNMCATL TECT-NPOrPammy,
rapanTupyrouylo 100%-Hyio nposepky Bcex BHYTPEHHMX y3nos
npubopa Ha oTcyTcTBMEe OWMOOK TMNA «3aNMNAHMA» B COCTOR-
Huu noruveckon 1 unu noruueckoro 0. TecT-nporpammsl, Ko-
Topble AOMKHbLI NO3BONMMTL NPOBOAUTL MONHYIO NPOBEPKY NPH-
6opos ¢upmbl Motorola, nuwyT HHXKEHepsbl 3TOH UPMBI,
3HaowmMe, kak paboraetr npubop. BxoaHbie curHansl obpaba-
TLIBAIOTCA KOMNBIOTEPOM, KOTOPBIN MoaenupyeT npubop u
reHepupyeT OXuAaemble BbIXOAHbIE CMrHaNL! Ha OCHOBAHMM
BXOAHLIX BO3AEACTBMM, 33[aHHbIXx paspabotunkamu. Buixop-
Hble peaKuWM 3anNuCbIBAIOTCA B NamMATb Tectepa «CeHTpu» Ans
nocneaylouwero CPasHeHMs C peanbHbIMM CUFHANaMmM, nonyvae-
MBIMM MPKU MCNBITAHUSAX,

B teueHnue mcero cpoka npoussoacrsa MM 6800 mcnone-
30BaNKCL ABEe OCHOBHbIE NMPOrPamMmbl reHepauuH TecTosbIx NO-
cneposarenbHoctedt. [lepsas BbiAasana nocnepfoBaTenbHOCTL
AnuHoi okono 1300 Tecvosbix Npumepos (UMKNOB) M MCNONL3O-
Banach B TEUEHMEe ABYX NneT, NPUUEM 33 3TO BPEMA ABAXKALI W
TpHXALI MOoAMbMUMpOBanack. 3atem ¢upma paspabortana Ho-
BYIO NMPOrpammy M COKPAaTHia TECTOBYIO NOCNEAOBATENLHOCTb
Ao 850 uuknos, coxpaHWeB NPM 3TOM TO XKe KAYeCTBO TECTMPO-
8aHus. B panbHedwem sTopas nporpamma asawasl gopaba-
TblBANACh.

Mockonbky 8 TexHuueckux ycnosusax Ha MIT 6800 npepy-
CMOTpeHOD, 4TO 3TOT Npubop AomwxeHn pabortate Ha N6 Tak-
TOBOM uactoTe B guanasone ot 100 xly ao 1 Mlu, 850 yuxnos
Tecta Moryrt 3aHatb oT 850 mkc po 8,5 mc. OpHako peansHo,
rosoput Toy, kamAabi4 Npubop HaXOAMTCA B rHE3pe MCMbITa-
TensHOro npucnocobneHns ropasfo AoNblE — NPUMEPHO 2~
3 ¢, — NOCKOABKY TECTbI BLINONHAKOTCHS MHOrOKPATHO! KaMAbIN
npubop nposepserca npu EGonee sbicokoi u Bonee Hu3KON
4yacToTe, YeM rpaHMUHble 3HAYeHUS UACTOTHOrO AMaNa3oHa,
utobbl rapaHTMpoOBaTh HanMuWMe 3anaca No 4acToTe, a TakKe
KOHTPONWPYETCS NPM PasfiMuHbIX HAMPSIKEHWUAX W opMmax
curHanos.

Mupma Texas Instruments ucnbiTbisaer csou 16-paspspHbie
mukponpoueccopsl 9900 Ha Tectepax coberserHoln paspabor-
KW, HO Mcnonb3yeT cuctemy S-3260 ¢pupmebl Tekironix ans tex-
HMUEGCKOM OUEeHKH HOBbIXx Nnpubopos cemericTsa. Tecrosbie KO-
Abl 3apal0Tca paspaboTumkamu M, kak u 8 cnocobe upMmbl
Motorola, BeoAsTCS uepe3 KOMMbLIOTEPHYIO NPOrPamMmy, KOTO-
pas moaenupyer paboTy KamAOro BHYTPEHHEro ysna npubo-
pa. Mo cnosam Duwepa, pykosoauTens pa3paboTkH u KOH-
cTpynposanua npubopor cepumn 9900 dpupmbl Tl, uenvio sbi-
6opa TecToBbIX KOAOB sBnseTcs nposepka 90—95% yanos,
KOTOPble MOrYT «3anunate» 8 coctosHun 1 unm O,

Kawpasii npubop npoesepsertcsa ¢ ucnons3osaHuem Bonee
10 Tbic. TecToBbix Npumepos. lNposBepka NonynpoeoAHUKOBOM
NNacTuHbl NPOM38OAMTCA O6LIYHO NPU OAHOM, HOMMHANBHOM
3HAYEHMM HANPSAIKEHMA, B TO BPEMR KaK NPM OKOHYATENLHOM
TECTUPOBaHUM roToBbIX NPUBOPOR TecToBbiE NPUMeEpPLI NOBTO-
PAIOTCA NPU HECKONbKWX PA3NMYHBLIX HaNPSXKEHMAX M NPH BCeX
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8PEMEHHEIX NapaMeTPax COrfacHO TEXHWYECKMM YCNOBUSAM.
XoTa xapakTepucTuku npubopa oONpPeAensaloTcs Ha cucTeme
cdupmbl Tektronix, a 3arem nposepslorca Ha cobcTBEeHHOM
Tectepe ¢upmbl Tl, pesynbtatel 06oux MCnbITaHMIA coBRAagaloT
¢ norpewHocTbio He xyxe 1%, otmeuaer ®uwep.

Ans nposepku csoero npubopa TMS 1000, 4-paspsagHoro
MHUKpONpoOLeccopa THNA KOHTPONNEpPa C PacNONOMEHHLIMKH Ha
KpMCTanne NOCTOAHHLIM M onepatueHuiM 3Y, dupma Tl npu-
meHser cobcrserHble Tectepst. Mo cnosam MakkenHa, 3aBe-
AylOWero KOHCTPyMpoBaHMem uapenuii cepun TMS 1000, stm
Tectepsl, Mmetolue oboaHaueHne ATT-2, aHanoruuHbl Tecre-
pam «CeHTpu». ®upma Tl npumeHser ux xak AN NPOBEPKU
nonynposogHMKOBLIX MNACTMH, Tak M AN OKOHUYATENbLHOro
TecTMpPOBaHMA roToebix NPMBOPOB, 3aTpauMsas NPUMEPHO A0

CXEMBI, ANMAPATYPA

10—12 c Ha kaxabiii npubop. Llens — OXBATUTL UCMBITAHUSMY
90—95% Bcex y3nos, rosoput MakkeHHa.

Mockonbky B coctas NpHEOPOB BXOAAT pazmellleHHbie Ha
kpuctanne N3Y, conepxumoe KoTOpbIX 3agaercs notpeburte-
nem, nprbop KaMmA[ROro 3aKasuWka NPUXOAWTCA NPOBEPATb Ha
pasnuuHbix Tectax. Yrobel yckoputs pa3spabortky Tecr-npo-
rpamm, ¢upma Tl ucnonblyer Te me camble CpeacTBa ma-
WHHHOTO NPOEKTHPOBAHMA, € MOMOLLBIO KOTOPLIX CO3AaeTCA
Komnnekt ¢potowabnonos M3Y, ans paspabortku yacredn Tecrt-
nporpammsl.

Mupma Tl BeaeT ceHuac Neperosopbl C U3roTOBUTENAMM
NPOMBIWNEHHBIX TECTEPOB O CO3[aHUM AHANOrMYHOrO HEe[OpPO-
roro Tectepa AnA notpeburenei ¢ Uenblo ynyulwleHws koppe-
NAUMKM PEe3yNnsbTaTOB MCNLITAHMHM.

pPvKUHH paboueii mporpaMMbl MalllMHEL, HO OH PEJOK,
IOCKOJMIbKY B OOJBIUHHCTBE CJAy4aeB K 3TOMY MO-
MEHTY NporpaMma yxe HanHCaHa M OTJaXeHa.

OnHa M3 OCHOBHBIX NPHYHH HepaboToCnocoGHO-
CTH MHKpOMNpolleccopa CBSi3aHa C €ro 4aCTOTHBHIMH
cBoiictBaMH. HanpuMmep, 3avacTyio SIBAAIOTCS KpH-
THYECKHMH TaKHe NapaMeTph,, KaK BpeMeHa YycTa-
HOBJNeHUs1 (DPOHTZ) W BHILEDXKKH (MJIOLIAJKH HM-
M\1bca) AJA IUHHB JaHHBIX. [IpefespHble 3HAUEHHS
AJHTeJbHOCTeH YCTAaHOBJIEHHS AAHHBIX, CBA3aHHBIE
€O CTMOCOOHOCTBIO CXEMH NpeNBapHTENbHO 3aPsXKaTh
BHYTPEHHHE Y3JIbl Nepefi ouepelHbIM TaKTOBHIM UM-
M\1bCOM, MOTYT BHI3BIBATh NOTEPIO NAaHHHX B HEKO-
TOpBIX npubopax.

Takum o6pa3oM, K TecTepy NpedbABAAIOTCS TPH
OCHOBHBIX Tpe6OBaHHSI: OH [OJIKEH COIepXKaTb
CpeACTBa TreHepalldM INOCJHeJOBaTeNbHOCTEH TecTo-
BbIX KOJOB; CPeACTBAa M3MEHEHHs TaKHUX 3JeKTpHue-
CKHX TapaMeTpoB, KaK JJIHTENbHOCTH () POHTOB CHH-
XPOCHTHAJIOB, JIOTHYECKHE YPOBHH, HaNpAXKeHHs
CMeIlleHHs H Harpysku,— 4Tob6bl obecrneyHTb TECTH-
poBaHMe IJIf XYHALIEro cjay4yas; H CPeACTBa BHINOJ-
HeHHsI TeCTOB C YAaCTOTaMH, PaBHHIMH, GOJBIIHMH
IJIH MEHbLIMMH YacTOTH, NPH KOTOpo#t paboTaer
peaJibHasi MalUHHa.

Yetbipe cnocoba

Jas1 HCNBITAHHH MHKPONPOLECCOPOB HCIOJb3Y-
fOTCA YeThlpe crnocoba HMJAHM METOJHKH: BHYTDHMa-
LLIHHHOE, CPaBHHTEJbHOE, aJrODHTMHUYECKOe TeCTH-
poBaHHe M TeCTHPOBAaHHMe NpPH NMOMOILH XPaHHMOH
xapakTepHCTHKH. [lepBhie nBa —3TO cneuuasH3H-
poBaHHBle cnocobbl, HHOTAAa HCNOJb3yeMble NOTpe-
OHTENIMH, MMEIOIIHMH MaJiblit 06beM MPOH3BOACT-
Ba. [locnennue AgBa, ¢ APyroi CTOPOHBl,— 3TO CIO-
coObl, NMpHMeHseMble B IPOMBILWIEHHBIX TECTEPAX.
CylecTByeT W NATHIA €Noco6 — HCMEITAHUSA CXEM-
HoO#l mJjaTel B c60pe C NOMOIUBIO TECTEPOB JOruye-
CKHMX MJIAT; OH HMHOrAAa HCHOJIb3yeTcs nmorpeCHTeNS-
MH C MaJbIM 06beMOM NpPOH3BOACTBAa, KAaK OBLIO
VvIOMAHYyTO Bbille. OAHAKO TecTephl JIOTHYUECKHX
NJ1aT PacCYHTAHB! HAa NPOBEPKY CJOXKHBEIX MHOro-
KOMIIOHEHTHbIX CO0pPOK B KauecTBe QYHKUHOHAJILHO
3aKOHYEHHBIX €IHHMI;, OHM SIBAAIOTCA JalJieKo He
JIyULIHM YCTPOHCTBOM WISt NPOBEPKH MHANMBHAYAJb-

HbIX npubopos Ha miaarte (CM. «TecTepnt
CXEeMHBIX IJIaT»).

[Ipy BHYTPHMALIMHHOM TECTHDOBAaH#{H MHKPO-
NPOLeCCOp BCTaBJsAETCA B COOpaHHYIO MAATy, KOTO-
pas, B CBOIO ouepeib, BCTaBJseTCs B FOTOBYIO Ma-
IUMHY,— KX 3aTe€M TroToBas MallHHa HCIBITHIBAETCA.
3TOoT cnocol, NO-BUAUMOMY, SIBJsIETCA HaHMeHee
HOPOroCTOSILUUM U He TpeGyeT KPYNHLIX 3aTPaT Ha
nporpaMMmHoe ofecrieyeHHe, NMOCKOJIbLKY 3M€ECh HC-
NOJb3yIOTCA TOYHO Te JKe JIOTHYeCKHe MOC/eloBa-
TeJNBHOCTH, YTO W TPU peasbHOil paboTe MallIHHHL
OaHako OH He MO3BOJsSeT KJIacCHPHUMPOBATb MPH-
60pHl H He NO3BOJSET, KaK NpPaBHJO, JHArHOCTHPO-
BaTb HEHCNPaBHOCTH, yKa3biBaeT TaJjiep, CTaplUHH
HHXXeHep — pa3paboruuk chHcreM ¢upmbel Adar As-
sociates (Bepauurron, wr. Maccauycerc); Taaep
KPaTKO paccMOTpeJ BCe UeThipe crocofa B JoKJaafe
Ha «CHMIIO3HyMe MO TECTHPOBAHHIO NMOJYNPOBOAHH-
KOBBIX NpPHGOPOB», KOTOPHIH cocTosiics B UeppH-
Xuan (wr. Hewo-dxepcu) B oktsabpe 1977 r. Bhy-
TPUMAIIHHHOE TEeCTHPOBaHHe, KPOME TOro, NO3BOJS-
€T BHINOJHSThL OYeHb HEMHOTHe TNpPOBepKU [Js mpe-
JeJbHbBIX 3HAUeHUH IJIeKTPHYECKHX MapaMeTpoB H
He MO3BOJISIeT HCNBITHIBATH NPHOOP NMPH MAaKCHMallb-
HBIX Harpyskax.

DToT cnocof ynpomaer TeCTHPOBaHHE, OAHAKO
OH HMEeT CBOM HEAOCTATKH. MHUKpPONpoLeccopHl,
€CTeCTBEHHO, HM3rOTaBJAHBAIOTCA MO TPYNIOBOM TeX-
HOJIOTHH; cJeJoBaTeNbHO, uX paboude mMapaMeTphl
CTAaTHCTHUYECKH paclpelensloTcs BHYTPH KaXHOH
naptHU. [lockosbKy HanpsixKeHHs H [JpyrHe mnapa-
MeTpsl MallMHB NpPH JKCIJyaTauuH OyAyT H3Me-
HATHCS, YCTAHOBJIEHHBI MHMKDPOHNPOLECCOp, KOTOPHIi
N0 CBOHM XapaKTepHCTHKaM IepBOHaYaJbHO HaXo-

BPe3Ky

OHJICS Ha Kpalo KpPHBOH paclpefeneHHsi, MOXCT
0Ka3aThCsl HepaboTOCHOCOOHBIM.
K ToMy ke BHYTpHMalIHHHOE TeCTHPOBaHHE

npearnoJsiaraeT HCNOJNb30BaHHEe Pa3beMHBIX, a He
nasiieix coeauHennit. OXHAKO MHOTHe NOTpeGUTeNH
NOKa €llle ¢ HEKOTOPHIM HeJOoBepHeM OTHOCATCH K
HaJeXXHOCTH pasbemMoB. Bubpauud B mpouecce
TPAHCNOPTHPOBKH BIOJIHE MOTYT NPHBECTH K OocJab-
JIEHHI0O KOHTaKTHBIX YCHJHMH pa3beMOB, OTMeuaeT
Crpymap (dupma Honeywell). «OcHoBHast npHyu-
Ha NPHMEHEHHUsST Pas3’beMOB NPH TeCTHPOBAHHH,— ro-
BOPHT OH,— 3TO YINpOlUeHHe JIOKaJH3alUHH Heu<-
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npaBHocteii. JIyuile ObITH GoJiee npenycMOTPHTENb-
HBIMH H y6exxaaTbcs, UTO npubop paboTtocmnocobeH,
NpexJe 4eM yCTaHaBJIHBATb €ro». o

CpaBHHTeNbHOE TEeCTHPOBaHHe, B €ro InpocTei-
leM BHJeE, COCTOHT B TOM, YTO Ha 3TAJOHHBIH H Ha
HCIBITHIBAEMBIH TPHOOPH MOJAIOTCA ONHH M Te XKe
BXOJHble CHTHAJbI OT OOLIero HCTOYHHKA, a BBHIXOA-
Hble CHTHaJIbl CPaBHHBAIOTCA H (QHKCHPYIOTCA Ha
KoMnapartopax. Moryt OhITb HCHOJb30BaHBl H TNPO-
rpaMMHpyeMble YCHJHTENIH — HCTOYHHKH M JaTyH-
k1. OGa BapHaHTa, OJJHaKO, UMEIOT TOT HeAOCTATOK,
YTO 3TAJOHHBIA ¥ HCNBITHIBA€MHIH TIPHGOPH paboTa-
IOT O OHOH H TOH e BpeMeHHOH AHarpamme;
CJIef0BaTeNbHO, J060e H3MeHeHHe NapaMeTpoB, KO-
TOPOMY JK€JaTeJNbHO NOJABEPrHYThb HCHBITBIBA€MBblil
NpH6Op, AOMKHO OBITH NPHJIOXKEHO H K 3TaJIOHHO-
My. DTO 3HAYMT, YTO 3ITAJOHHBIH NPHOOP HOJKeH
ObITh HAaKWJAYULIUM BO3MOXHBIM NPHOOPOM JAAaHHOTO
THIA.

NpombinexHsblie cnocobel

AnropuTMHYeckoe TeCTHpOBaHHe OCHOBAHO Ha
ONHCaHUH paboTH NpHOOpPa NPH TMOMOLIH aJrOPHT-
Ma, KOTOpHIl nmporpaMMHpyeTcs B KOMIbIOTEpe Te-
cTepa; 3aTeM TecTep MO AAaHHOMY aJITOPHTMYy BHI-
qucaseT, HIH GOPMHUPYeT BHIXOAHBIE CHIHAJIB, OXH-
JaeMmble AJs TpHJaraeMbiXx BXOJIHBIX KOXOB. DTOT
crnoco6 ocobeHHO 3¢PdeKTHBEeH AJA TECTHPOBAHHSA
npubopoB maMATH, NOCKOJAbKY OH obecneyuBaeT
BO3MOXHOCTb HOPMHPOBaHHSA JIOTHYECKHX TOCHAeNO-
BaTeJbHOCTEH NMPH BBICOKHX CKOPOCTSIX H €ro JIerko

PUC. ‘4. HactonbHeiti Tectep. B tectepe MX-17 cdupmb Adar
Associates ucnonbayertca atanoHHbii npubop B KauecTse MCTOU-
HWKA TEeCTOBbIX KOAOB ANs McnbiTbiBaemoro npubopa. [ns
XPaHeHUa NPOrpaMm M ANA ONEPaTHBHOIO M3IMEHEHUN PeX M-
MOB TecTUPOBAHKA cnymuT kaccetHsii HMJ1 (cnpasa Bsepxy).

HCIO/Mb30BaTh COBMECTHO C DAa3JHYHBIMH BHAAMH
napaMeTpPHYeCcKoro TectHpoBaHHs. OLHAKO OH cJoO-
JKeH JJIs MPOrpaMMHPOBaHHs M TpebyeT AETaJbHOrO

3HaHHA Kak npubopa, Tak W ajaroputMma. Eume Bax-
Hee TO, YTO OH MPOCTO He NMPAKTHYEH AJS TECTHPO-
BaHHA MHKDOINPOLECCOPOB, IOCKONbKY aJropHTM
IJIs CTOJIb CJIOXKHOro npu6opa MOXHO paspabo-
TaTb TOJBKO LIEHOH IpOMaJHKIX 3aTparT.

[Ipn TecTHpPOBaHHH C NOMOILUBLIO XPAHHMOH Xa-
PaKTEPHCTHKH (XPaHHUMBIX peakUHii) NPOrpaMMHCT
onpefenseT OXHAaeMble peakuuu npubopa mJs 3a-
JaHHBIX BXOJHBIX KOLOB H 3amHCHIBAET HX BMeCTe
¢ BXOIZHBIMH KOJAMH B NMaMsThb TecTepa. TecTep us-
BJIEKAeT H3 CBOeH MaMSITH 3TH BXOAHLIE KOIBI, TO-
JaeT HX Ha HCNBITHIBaeMblfl NpuGOp, a 3aTeM CpaB-
HHBaeT MOJYYeHHBle De3yJbTaThl TAKOTO TecTa C
XPaHHMEIMH PEaKLUHSIMH.

10T cnoco6 AOBOJLHO NMPOCT B NPHHUHIE, HO
ero NpakTHYecKas peajH3aluss OGHIYHO CTOHT AO-
poro. Uto6nl croumocTs GydepHOi MamsiTH OCTaBa-
Jacb Ha Pa3yMHOM YPOBHe, NMPHXOAUTCA NPUMEHATH
CJIOXKHBIE TTPOrpaMMHEIE MJIM aNnapaTHbie CPeLCTBa,
CB3aHHble C OpraHu3alyeil IHKJOB, MOJYyaJropUT-
MHYECKHMH NOANPOrPpaMMaMH, TIpYyNNHPOBaHHEM
HCTBITATeJNbHBIX KOJOB H JAPYTHMH METOAMKaMH.
BoabluuHCTBY TecTepoB, BBIMONHEHHBIX MO 3TOMY
cnocoby, TpeGyeTcsi TaKxkKe HONOJHUTENbHHI KOM-
NbIOTep, AHCKOBAs MaMATh H APYrHe BCIOMOraTesb-
Hble TEXHHYECKHE CpPefICTBa.

Mmerowmecs Tecrepsbl

BoabuinHCTBO TecTepoB pa3paboTaHO ¢ pacue-
TOM Ha H3TOTOBHTEJS NOJYNPOBOAHHKOBHX MPHGO-
poB, a He Ha norpebuTtens. Hsrorosuremo Tectep
TpebyeTcsl AJisl BBINOJHEHHS OCHOBHOro oobema je-
TaJbHBIX HCCJIEJOBAHHH XapaKTePHCTHK NpHOOPOB
W s c60pa CTaTHCTHYECKHX JaHHBIX C UeJblo
aHaJM3a XoJa NpousBoicTBa. Kpymnuwlie motpebure-
JH TaKXe IPOBEPAIOT XapaKTEePHCTHKH NPUOOPOB,
KOHTPOJIHPYSl TEM CaMBbIM CBOHX NOCTaBIIHKOB, Ofi-
HAKO MHOTHM MeJKHM NOTpebutensM TpeOyrTcs
NpOCThle HCHBITAHHA 0 NPHHUHIY <«rojeH — Hero-
LeH», BBINOJHAEMble N0 COOGCTBEHHBIM TEXHHYECKHM
YCJAOBHSM IJisl COOCTBEHHBIX MPHJIOXEHHH.

Jlo HenaBHero BpeMeHH B KauyeCTBe IPOMBILI-
JIEHHBIX TEeCTePOB HCNOJb30BaJHCh TJIaBHHIM obpa-
30M KpYNHble AOPOTOCTOSILIHE CHCTEMH Ha §ase
OBM. OTu KpynHBE CHCTEMbl MOXHO MpOrpaMMH-
poOBaTb Js TECTHPOBAHUS NP NOMOIUHM XPAHHMOMN
XapaKTEePHCTHKH HJH MOJYaJTOPHTMHYECKHM  CIO-
co60M. IDTH HCIBITATEeNbHbIE CHCTEMEI, TNOCKOJBKY
OHM paboTalOT ¢ NMPOrpPaMMHBIM YIpaBJeHHEM, 00-
JafaloT HCKJIIOYHTENbHOH THOKOCTHIO BHITOJIHAEMbIX
TECTOB, a4 NOCKOJbKY OHH IIOCTPOeHb Ha 6a3se
3BM,— oun Moryt cofupath H 06pabGaTHBATL Ipo-
MaJHble KoJHuyecTBa AaHHbiXx. OJHAKO TakHe AOCTO-
HHCTBA BBIJIMBAIOTCSI B BHICOKYI0 CTOHMOCTb — OHa
O6GBIYHO COCTaBJseT 3HAUHTEJbHO Goublne 200 THIC.
JOJIJI. BHINYCKawOTCSs cHCTEMH GoJiee HH3KOH CTOH-
MocTH — 100 THIC. DOJJI. ¥ MeHee; a celiuac MOAB-
JSAIOTCS Jaxe elle GoJsiee JelleBble HACTOJbHbBIE HC-
MblTaTeJIibHbBle CHCTEMbl — C HayaJIbHOH ILI€eHOH OKO-
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PUC. 5. Koposeuiii npoueccop. fins renepauun cnoxHolx undp osbix kogos B Tectepe mogenu M-10AT ¢pupmbl Micro Control

NPUMEHRETCS Tak Ha3biBaeMblii KOAOBbLIA npoueccop. OnepaHfbl M KOAbl ONEpauMM NOCTYNalT M3 YNPABRAIOWEN NamATH

Ha reHepaTop AaHHbIX U reHepaTop afpecos, 8 apuMeTHKO-NoruuecKoe ycTpoicTeo hOPMMPYET OKOHUaTenbHbie TEeCToBble
Ko Abl.

Jao 30 teic. poan. HactoapHsie TecTepsl TpeOyIoT
MEHbIIHX 3aTpaT Ha NpOorpaMMHpoBaHHe, HO obJa-
JAIOT ropasjo MeHbilell FHOKOCTbIO.

Bosbline xanmHTaJIOBIOXKEHHS B TecTephl Ha 6a-
3e OBM cpaenanu, B 4acTHOCTH, HOJYNPOBOXHHKO-
Bble (PMPMBI, KOTOpBlE NPHMEHSIIOT TaKHe TecTephl
L7151 ONpejesieHHs] XapaKTEePHCTHK HOBHIX MPHOOPOB,
a TaKXe JJS HX KOHTPOJSI B Npoliecce NPOHU3BOACT-
Ba, KaK ynoMsHyTo paHee. OfHaKO MHOTHe H3 3THX
¢$hupM cefiyac HCCJAeAYIOT BO3MOXHOCTH NPHMEHEHUS
CMelHaJH3HPOBAHHBIX TECTEPOB, KOTOPbIE, XOTS HM
He XBaTaeT I'HMOGKOCTH CHCTEM C YIpaBJEHHEM OT
OBM, Moryr BmoJiHe yAOBJNETBOPHTENBHO BBIMNOJ-
HATH OoJjlee cnenuanusnpoBaHHule GyHkUHH. Ecte-
CTBEHHO, YTO TaKHe TecTepnl 0COGeHHO NPHIOAHH
JJis TOJNYyNPOBOAHHKOBBIX NpeANpHsiTHH, rie Heob-
XOJHMO NpoBepsiTb 60JbluHe 06beMbl aHAJOTHUHBIX
MO XapaKTepPHCTHKaM NpHOODOB.

KpynHble cHecremm

HaunGonee wnpoko npumensiemoii B CIIA kpyn-
HOHl CHCTeMO#H sBJseTcs, Nno oflieMy NPH3HAHHIO,

cepusi TecrepoB «Centpu» ¢upMmni Fairchild, npexn-
CTaBJeHHash KaK pa3 BOBpeM#, UTOObl H3BJeyb BCe
BHIrOAB 6yMa B 06JacTH OOJbLIMX HHTErpaJbHBIX
CXeM,— XOTsl ceffuac aHAJOTMYHBIMH BO3MOXHOCTS-
MH 00J1afal0T H JAPYrHe KpYNHbIE CHCTEMH, HaNpH-
mep S-3260 ¢upmel Tektronix m MD-501 ¢upmm
Macrodata. Eue ron nasan, no cinosam bappa, 3a-
BeAYIOIEro COBITOM YCTPOHCTB cepuH «CeHTpHY,
Yy H3roTOBHTeNell OBLIO YCTAHOBJIEHO GOJibllee UYHC-
JIO 3THX TECTepoB, ueM y norpebutenefi. A ceituac,
no ero ouexke, 40% rtectrepoB «CeHTpH» HaxoAsTCA
Ha MOJYNPOBOAHHKOBBIX MNpeANpHATHAX H 60% —
y norpe6utesei.

[locnenusas cucremMa, npefHa3HauyeHHas AasA
NPOBEPKH MHKponpoueccopoB,— 370 TecTep «CeHT-
pu VIl», npoaeMoOHCTPHpOBaHHBIEI B ceHTa0pe
1976 r. (Tecrep «Cenrpu VIII», npeacraBiaeHHBIN
B 1977 r., sBasieTca no cytd Moaudukauueir «CeHT-
pu VII» ¢ npumepHo BABoe GONBLIUMMH BO3MOXKHO-
ctaiMd. OH mo3BoJseT npoBepATh 120 KOHTPOJBHBIX
TOYEeK M NpelHa3HaueH .IJs1 TeCTHPOBAHHA CBepX-
60JbIUHX HHTErpajibHeiX cxeMm.) HauvanpHas crou-
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PUC. 6. Hepoporoii tectep. Tectep Q8000 ¢pupmbi Megatest sbinonHex Ha 6ase

TaK Ha3biBaemoro (pYHKuHOHﬂJ'IbHOI'O

uMpPOBOro MOAYNSA, FEHEPHPYIOLLEro TECT, B COCTAB KOTOPOTO BXOAMT AYGNMPYIOWMHA 3TANOHHLIA NPHOOP, MAEHTUUYHDLIA
ucnbiTbiBaeMOMy. TecTep NO3BONAET BLINOAHATL TAKIKE PAINMUHLIE CTAaTMHECKME WM [UHAMMHUECKWE NaAPaMeTPHYEeCKMEe MCNbl-
TaHUSA.

»0CTb cocTasJsieT okoJo 200 ThIC. HOJJI., a MaKCH-
vaJpHasi MoxeT npeBHICHTh 400 TeIC. HOJ.
Tecrep «Centpu VI1l» pa6oraer moa ynpabJe-
uneM  24-paspslHOrO  MHHH-KoMObioTepa FST-2
ZsipmMul Fairchild. OH ocyuiecTBisier GyHKIHOHAMNb-
#0e TEeCTHpOBaHWe, BbilaBas Ha MHKPOMpOLECCop
3XOZHBIE CHTHaJBl ¢ yactoTaMu o 10 MI'n — Bmoa-
#g JOCTATOYHBIMH NOYTH AJIS1 JIIOOGOro H3 BHINyCKae-
MBIX CEroflHd MHKPONpPOLeccOpoB  (MO-BHAHNMOMY,
¢IIIHCTBEHHBIM MHKpompoleccopoM ¢ GoJjiee BHICO-
=0l yactortoii sBasercs npubop F100L dupmu Fer-
ranti, kotopulit paGoraer mnpu 15 MI'm). Tecrep
paccuHTaH Ha HCHHITATeNbHYIO TOJIOBKY, COAepxkKa-
1vio 10 60 nporpaMMHPYEMBIX JHHHH (KOHTaKTOB),
TpHYEM Kaxjas JUHHS MOXeT paboraTth Kak 50-OM
7epelaTuMK JaHHBIX HWJIH KOMIApaTop BBIXOAHBIX
JaHHBIX, KaK BXOJl CHHXPOCHIHAJa, HCTOYHHK CMe-
Li{eHHS MOCTOSHHOI'O TOK3, KOHTPOJbHBI BHIXOJ, MO-
CTOSHHOTO TOKAa MJH OOMEHHAas JIHHHSA BBOJa-BHIBO-
za. TakuM o6pasom, Tectep «CeHTpH» INO3BOJsET
TOTPEGHTENIO MOJHOCTHIO NPOBEPHTL NPHGOP € TOU-

0 Z.aexTponnKa Ne

KH 3DeHHs CTAaTHYECKHX M NUHAMHYECKHX Xapakre-
PHCTHK, a 3aTeM Ha QYHKUHOHHDOBAaHHE; NDH 3TOM
KOMINBIOTEP aBTOMAaTHYECKH H3MeHsleT HanpsKeHHe
NHTAHUS K BpeMeHHBIe NTapaMeTpPhl BXOAHHIX CHTHa-
JIOB M aHaJu3MpyeT BJHSHHE 3THX H3MEHEHHH Ha
BBIXOJHBIE CHTHAJIH.

Xors Tecrep «CeHTpH» HMeeT GOJBUIYIO BHYT-
DEHHIOI0 MaMATh, AJHHHHE TECTOBHE IPOrPaMMH
pacrnoJsiaraloTcsi B JHCKOBOM NaMSTH, YTO NPHBOAHT
K NIOTepsSIM BPEeMEHH, KOra MaJlyl0 MeCTHYIO NaMATh
NPUXOAHUTCH Iepesarpyxarb ¢ aucka. dupma Fair-
child pemaer a3ty 3apmauy aByms cnocob6amu. Bo-
nepBbix, KoMmbloTep Tectepa «CeHTpPH» ocyllecT-
BJISleT NMepeflaud JaHHBIX B peXHMe HelocpeACTBeH-
HOrO JOCTyNa K MaMSTH, YTO IIOMOraeT NOBHICHTb
NPOH3BOAHTENBLHOCTb. OCHOBHOM BBLIHTPHIL B CKOPO-

CTH NpPH TECTHPOBAHHH MHKpOIpoLeccopoB obecre-
yHBaeTcs, OAHAKO, OJaropaps mpoleccopy — Io-
C/Ie0OBaTeNILHOMY  KOHTPOJIIEPY, KOTOPBIfi MOXKET
BBIOMIHATD NMOANPOrPaMMBI, 3alHCHIBaeMble JHIIb
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OHaXKAbl, ¥ MO3TOMY IO3BOJSET «CXKHMaTbh» TECTO-
BYI0O NOCJ/€N0BATENIbHOCTb, HEOGXOAHMYIO AJS MOJ-
HO# MPOBePKH MHKpOINpolleccopa.

[TonoGHble mpoumeccopel BXOZAT M B JpYyrHe
Kpynueie cucTeMbl. (Pupma Tekironix wasmiBaer
CBOE YCTPOHCTBO KOLOBHIM TECTOBBIM IPOLECCO-
poM.) ITH ycTPOHCTBA FeHEepPHUPYIOT TECTOBHE KOMIbI
nojayaiaroputMuyeckum cmnocob6oM. Tecrep «CeHT-
pu», HampuMep, NO3BOJSIET MONYYHTh Ko3pdHUMEH-
Tl CXKaTHs npuMepHo 3,5:1 nasa paboTel ¢ MHKPO-
npoueccopom 8080. Takoi ko3pdHUHEHT AaeT BO3-
MOXCHOCTb XPAHHTb TECTOBYIO IPOTPaMMy IEJTHKOM
B OLICTPOAEHCTBYIOILEH MaMSATH €MKOCTbIO 4 KOaMT.

Tecrep S-3260 ¢pupmm Tektronix, npencrapien-
HBIH OKOJIO NMATH JeT Hasax, paboTaeT NP 4acToTe
20 MI'u u paccyuTaH Ha 128 JMHME, H3 KOTOPHIX
MaKCHMyM 64 aBJSIOTCS BXOAHBIMH, a 64 — BLIXOZ-
HbBIMH. Kax/Joit MuHHH MoryT BuAensaTbcsa 1024 6ut
naMsaTH ¢ NPoOH3BOJBHOM BuGOpkoit (3YIIB) u
1024 6uT namMaTH Ha CABHrOBHIX perucrpax. O6a 3Y
HCMOJIb3YIOTCSI COBMECTHO C KOJOBBIM IPOLECCOPOM
IJs CXKaTHA AaHHHX — HalpHMep, NMporpaMMa Mo-
XKeT xpaHuThcsl B 3YIIB, a naHHbie — B CABHTOBBLIX
perucrpax. baaronaps 3ToMy 3KOHOMHTCs 06beM
NaMATH, MOCKOJBKY, KaK 3TO HMeeT MeCTO B clyyae
Tectepa «CeHTpH», KOMaHAbl TecTa HeoGXOJHMO
3anucatbh B 3YI[IB Toabko ogHaXAH, a NOTOM KO-
JOBBIH MpoOlleccop MOXKeT MHOTOKPaTHO 00paliaThCs
K HHM,— B TO BpeMsl KaK H3MeHseMble JaHHblE 3a-
TPYXaloTCsl B CABHIOBBIH PETHCTP.

Cucrema MD50! ¢dupmu Macrodata —asto Tec-
Tep ctouMocTthio oT 300 Thic. no 450 ThiCc. moJ.,
BHIMOJIHEHHBH Ha Gaze DBM. CucreMa pa6oraer
Ha yacroTe 10 MI'u u moxer oGcnyxusath a0 64
MOJHOCTBIO NMPOrpaMMUpyeMBIX JHHHH BBOJAA-BbIBO-
na. B Helt npumensierca 6ycdeprHoe 3YIIB ¢ dyHk-
UHAMH yNpaBJsiiollell MamMATH JJIsSL  aJropuTMHye-
CKOH TreHepallMH TeCcTOBHX KOLOB JJIsS HCIBITHIBae-
MOro MHKpomnpoueccopa. Makkackua (pupma Mac-
rodata) ormeuaer, utro MII 8080 Moxer 6HTHL HC-
NBITAH NPHMEPHO Ha MHJIJIHOHE TECTOBHIX NPHOOPOB
npu nomouwn MeHee 1000 KomoB, XpaHAIIUXCA B
3¥YIIB. Cucrema uMeeT TakKe BOCEMb BhbiXOJHBIX
CTPO6OB, YTO IO3BOJISIET €if NPOBEPATL CJOMHHIE
npH6OpLEl ¢ MHOTHMH Pa3JIHYHBIMH BPEMEHHBIMHU pe-
’)KHMaMH BBIXOIHBIX JIHHHIL.

®dupma Macrodata Beimyckaer Takxke GoJiee ne-
mweBuid Tecrep MD154, KoTOpHI sBJAseTCA MO CYTH
yMeHbLIEHHBIM BapHaHToM Mmojenn MDbS0L. Tecrep
MD154 ctout 150—250 THIC. AOJJI., OH He HMeeT
3JIEKTPOHHKH <«yHHBepCaJH3alMu» JUHHE H TOJHO-
ro naketa NporpaMMHBIX cpeacts DBM, kak Mmo-
neap MD501, Ho o6namaer BceMH OPYTHMH ee BO3-
MOXKHOCTSIMH.

MeHee kpynHas cucrema mogenn M10A ¢upmser
MicroControl Inc. (MuHHeamoJHC) MOXeT ABHTHCA
NpefBECTHHKOM HOBOTO NOKOJNEHHsS HEeJOPOTHX Te-
CTepoB Ha (Ga3e MHKpPONpOLECCOPOB. JTOT TecTep

CXEMbI, ANMMAPATYPA

noctpoed ¢ npumeHenuem MIT 8080 B KauectBe
npoueccopa; OH aJrOPHTMHYECKH FeHEpPHpPYeT TeCTo-
Bble KoAabl ¢ yactoTaMu po 10 MI'u. B kauvecTse
BHeIUHEH MaMsATH B HeM HCIOJL30BaH HaKOMHTENb.
Ha ruO6koM MmaruutHoMm aucke (HI'M). Mmes cro-
uMoctb MeHee 100 ThIC. HOJI., OH He MOXET KOHKY-
pPUpPOBATh C KPYNHLIMH CHCTEMAaMH, MOCKOJbKY Tpe-
OyeT CMeHBl CXEMHBIX IJIaT — aJaNnTepoB AJIs KaX-
JIOr0 KOHKpeTHOro npu6opa, MOMJIEKAIIEero TECTH-
POBaHHIO, a He SBJSAETCS MNOJHOCTHIO NMPOrpaMMHO-
YIpaBJSieMBIM; H OH He COJEpIKUT MOJHOro Habo-
pa NMPOrpaMMHBIX CPeACTB, NPEAYCMOTPEHREIX B 60-
Jee KpynmHHIX cucremax. OpHako, Kak Jiobas npo-
rpaMMHpyeMasi CHCTeEMa, OH MOXET MEHATb Hanps-
JKEHHs MOCTOSHHOTO TOKa, BPEeMEHHBIe MNapaMeTphl
M T. II. NOJ NPOrPaMMHEIM YIIPaBJIE€HHEM.

HacronbHble Tecrepsl

Ha camoM HH3KOM YpPOBHe 3TOH KaTeropHu o60-
pylOBaHHs HAXOAMUTCH HacToNbHBIA Tectep Q8000
bupMbl Megatest Corp. (CannuBeitn, wr. Kan-
¢dopuus). B atoM Tecrepe npuMeHsieTCs 3TAJOHHBI

PUC. 7. UcnbiTatenbHas ronoska. ABTOMATUIUPOBAHHLIA TecTep

S-3269 ¢pupmbr Tekironix moxer obpabatbiBaTs CUrHambl mak-

cuMyM 64 BxoaHbix M 64 BBIXOAHLIX AMHUN MCNbITLIBAEMOrO

npubopa. Cxembl, o6cnyxusaiowme kaxasiii sbisos npubopa,

NPOrpamMMupytoTes M moryT pabotatb B Kauectse MCTOUHMKAE

nuTaHus, Bxona unu sbixoda. Ha ¢ortorpagum nokasaHa wacTe.
MCMLITATENbHOM FONOBKM.

npHOOp, HAEHTHYHBIH HCIBITHIBAEMOMY MNpPUOOPY 1
BBIMOJIHAIOMWHA POJIb CNeNHaJn3HPOBAHHOIO reHepa-
TOPa TECTOBHIX KOZOB. Tako#l 3TaNOHHBIE NpHGOD
yCcTpaHsieT HeoGXOAHMOCTb XPAHHTb BXOJHbIE TECTO-
Bble KOJB B NMaMSATH HJH FeHepHPOBaTb HX aJrOPHT-
MHYECKHM cnoco6oM, Kak 3To Aenaerca B Ooiee
KPYNHBIX cHCTeMaX. DTOT cnoco6 HamoMHHAaeT cpas-
HHTEJbHLIA MeTOJ TeCTHPOBAaHHS, I'le Ha 3aBeJOMO
paboTocnoco6HBI NPHEOD MOJAIOTCS Te XKe caMble
BXOIHLIE TECTOBBIE KOJH, YTO H Ha HCHLITHIBAEMBIIE
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npubop, H NoJyyaeMele BHXOAHHE AaHHble CPaBHH-
BAlOTCSH; OJHAKO OH OTJHYAETCS TeM, UTO B AaHHOM
clyyae 3TaJOHHHIH NMDHOOD CHAYXHT TIeHepaTopoM
TECTOBHIX KOJOB.

ITpu TakoMm cmocobe, no ciaosam Buccera, mnpe-
sugenta ¢(upmol Megatest, nporpamma pasmepom
OKOJIO 2,5 K6aHT MOXeT reHepHPOBATL TECT AJMUHOM
| MJH. UMKJIOB TaKTOBOM YacTOTH, YTO NoTpeGoBa-
~10 6Bl MaMSITH eMKOCTbI0 OKoso 40 MGaitT mpu Te-
CTHPOBaHHH C TIOMOILUBIO XPAHHUMOH XapaKTepHCTH-
kH. KpoMe TOro, HcneITHBaeMuii NpHGOP MOMKET
NpOrpaMMHpOBaTECA Ha COGCTBEHHOM sI3HIKE ac-
ceMbuaepa.

TECTEPbl CXEMHbIX FUTAT

KomnnexcHble TecTsl ANA NOrMUECKMX CXEMHbIX NNaT, COo-
aepxawnx takme BUC, kak mukponpoueccopbl, 0B6bIuHO He
3aMEeHSIOT BXOAHOro KOHTponsa. Tem He meHee TecTepbi NOru-
YECKHMX NNaT Henb3A MrHOpMpPOBaTh W NpM obcyxAaeHun sonpo-
ca TecTMpoBaHus Mukponpoueccopos. Ecnau 3arpyaka takwmx
TeCTepoB He CNMLIKOM BENMKA, WX MOXHO WCMONbL3OBaTL ANA
oT6pakoBkn AeeKTHbIX NPUEOPOB BO BPEMA NPOBEPKH Lenoi
nnatel. OfHako ecnu oHM He ByAYT MMETb HEKOTOPbLIX amTo-
MaTM3MPOBAHHBLIX AMArHOCTHUECKMX CPEACTs, ocTaHeTcs npob-
nema noucka HeucnpasHocTel B HepabotocnocobHON cxemHOoM
nnate, ABAAOWENCA 3HAauUMTENbHO Gonee CNOMHLIM YCTPOMCT-
30M NO CPAaBHEHMIO C MMKPOTNPOLECCOPOM.

MHorue M3 coobpameHut, BbICKA3AHHBIX NPHUMEHHTENLHO
K TeCTePam MHKpPOMPOLECCOpPOB, CNPaBEANMBLI K ANA TECTEPOB
cxemHbIX nnat. Tectepbl cxemHsIX NNat AonxkHbl BeiTh 8 cocTon-
Huu paboTatb Npu HOMWHANBLHON YacTOTE MWKPONPOLECCOpa,
a TeCT-NPOrpamMmbl AOMKHLI NOMHOCTLIO NPOBEPATh MUKPONPO-
ueccop u Okpyawowue ero cxembl. Moarotoska Takux rect-
NPOrpamMm SBRSRETCR OAHMM M3 CAMbIX TPYAHLIX aCNEKTOB MPH-
MEHEHUS TecTepOB M M3roTosuTenu 3Tux npubopos npunaralot
Gonswue ycunus k pa3paboTke NPOrpamMmHbIX CPEACTB, NpH-
3BAaHHbLIX NOMOYbL HH)KeHepY-KCﬂblTGTe.ﬂIO.

BeAyuMMU U3IroTOBUTENAMM TECTEPOB NOrMUECKUX CXEM-
HbIX NNAT, OPUEHTUPOBAHHLIX HA MMKPONPOLLECCOPHbIE NNaThl,
ssnsotca ¢pupmel Computer Automation Inc., Data Test Corp.,
Fluke/Trendar Corp., Genrad Co., Instrumentation Engineering,
Membrain Lid., Systron Donner Corp. u Teradyne Inc.

Cnoco6 ¢upmbl Megatest, ogHako, uMeer oauH
#1¢10CTATOK: NPH ero HCIOJb30BaHHH TpebyeTcs OT-
JeIbHBI 3TANOHHBIH NPHGOD C COOTBETCTBYIOUIMMH
3CLOMOraTeJbHBIMH CXeMaMH [JId KaX[oro THIa
npHOOPOB, NOAJNENKALHNX TECTHPOBaHHIO. Kaxawiil
TaKoOH cXeMHbIH 6JI0K, HJIH QYHKUHOHAMAbHBIA LHD-
POBOI MOAyJib, Kak Ha3biBaeT ero ¢upma Megatest,
CTOMT 3—5 ThHIC. HOJJ.; MO3TOMY 6a3oBast LEeHa CH-
ctembl (30 ThHIC. ROMJ.) MOXKeT OHICTPO BHIPAcCTH,
¢CI TpebyeTcst TeCTHPOBaTh GOJbIIOE YHCIO pas-
STHYHBIX THNOB npubopoB. Tem He MeHee Te moTpe-
GHTEeJH, KOTOPHIM TpeOyeTcsl NPOBEPATb Ha BXOX-
HOM KOHTpPOJe He(OJIbIUOe YHCJIO DPa3jIMUHBIX IIPH-
7OPOB, CKaXeM, HECSITH THIOB, MOTYT NPHOGPECTH
TaKyl0 HCIOBITATEJNBHYIO CHCTEMY 1O LieHe, 3HayH-
TeIbHO MeHbIIeH IeHb OOJbUIHHCTBA TECTEPOB C
ynpasJjeHueM ot DBM.

[Ipu nomowmn Tecrepa Q8000 MOXHO OTHOCH-
Te.IbHO NMPOCTO TPOH3BOAUTL NPOBEPKY Ha GYHKIHO-
uHpoBaHHe. HanucanHasg mnporpaMMa 3aHOCHTCS B
TI3Y, wotopoe ycTaHaBiMBaeTcsi B (YHKUHMOHAJb-
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HBIH IHGpPOBOi MOLYyJAb BMecTe C AYOJHUPYIOLIHM
3TaJIOHHBIM MHKPONPOLECCOPOM. DTAJOHHBIX TPH-
60p BHINOJHSIET TECT C ONepexeHHeM Ha OJHH TaKT
N0 OTHOIUEHHIO K HCHBITBIBAaeMOMY NpHOOpPY, aero
BXOJHBIE M BHIXOAHHE CHTHAJB (HKCHPYIOTCA Ha
TPHUITEpax, TAK YTO BpeMeHHBle NapaMeTphl 3TaJIOH-
HOrO0 M HCHHTHIBaeMoro npubopa OyAyT He3aBHCH-
Mbl. [TostoMy aTanoHHEIi npuHGOp Heo6sA3aTeNbHO
JOJIKeH OBITh «30JI0THIM CTAaHJapPTOM» — NPHGOPOM,
3aBeJOMO pPabOTOCNOCOOGHRIM NpPH BCEX YCJHOBHAX.
Ecnu stanonnnit npubop norepser paborocnoco6-
HOCTb, OTMeuaeT Buccer, 3To Oyler scHO no moay-
yalolleicss cepHH NMPHU3HAKOB OMIMOOK AJISi HCHLITHI-
BaeMoro npuoéopa.

Tecrep monenu MX-17 ¢pupmu Adar Associates,
npencraBieHHB B OKTs6pe 1977 r., iMeeT Haualb-
Hylo neHy 37,5 ThIC. HOJII.; OH aHaJIOTHYEH CHCTEMeE
¢upmu Megatest TeM, uTOo Takxke Hcnoab3yer Ay6-
JHUKAT — 3TaJIOH HCNBITHIBaeMoro npu6opa anas re-
HepallHH TEeCTOBHIX KOJOB INIPH NpOBepKe Ha (YHK-
uvoHupoBane. dupma Adar HasmBaer cBOH cmo-
co6 «TeCTHPOBaHHEM B CTAHIAPTHHIX €CTECTBEHHBIX
PeXHMax», IOCKOJbKY 3TaJOHHBII MHKPOIPOLECCOop
reHepHpYeT JIOTHYECKHe [I0C/IeOBaTebHOCTH B €cC-
TECTBEHHOM peXHMe,—T. €. NIpH paboTe Ha SI3BIKE
NpOrpaMMHpPOBAaHHsA, NMPHHATOM AJA OGOHX npubO-
POB.

B Tecrepe ¢upmb Adar, XoTs OH H MOX0X Ha
cucteMy ¢upmn Megatest, ucnoan3yercss kaccer-
HH HakomuTeJMb Ha MaruutHoit Jente (HMJI), a
e [13Y, Gmaronaps uyeMy pacIUHPSIIOTCA BO3MOX-
HOCTH nporpaMMHpoBaHus. Ilox nporpaMMHEM yI-
paBJjieHHEeM OH MOXeT 3aJaBaThb 3HAUYeHHS Hamnps-
XKeHHil CMelleHHs], JIOTHYECKHX YPOBHeH M mHoporo-
Bble, a TaKXKe BPEMEHHYIO AHarpamMmy — HalpHMep,
NoJIoXeHUsT CTPOGOB H TAaKTHPYIOIIMX CHCHAJIOB.
[TporpaMmHOe ympaBJeHHe NMO3BOJSAET GHICTPO Me-
HATb 3TH NapaMeTPH B ONEPATHBHOM PeXHMe JHO0
Ipy TOMOLIM KJIaBHATYpPH HJAH KaccetHoro HMJI,
JHG0 B 3aBHCHMOCTH OT NPOXOMIEHHS CaMOro Te-
cra. Bnarojapss 3ToMy B IPOH3BOACTBE IOJYIPO-
BOJHHKOBHIX TPHOOPOB TECTepP MOXHO JIETKO HC-
II0Ib30BaTh /il COPTHPOBKH NPHOOPOB, a TaKxKe B
KayecTBe CPEACTBA PETHCTPALIMH TOYHHIX 3HAYEHHH
pes3yJIbTaToB.

[TporpaMmHOe ynpaBJieHHe NpPHMEHsETCS TaKxke
IJS YCTaHOBKH YCJIOBHI (NPH3HAKOB) MePeXofoB B
TecTe, C NMOMOULILIO KOTOPHIX TecTep onpejensier, HA
KaKyI0 porpaMMy NepexofuTh nocje o6HapyXKeHHs
owMGKH. AHAJOrHYHO, KOJOBas IOCJeA0BATENb-
HocTh 3arpyxaercs B 3YIIB nox mporpaMMHHIM
ynpaBjeHHeM H MoxeT OHITh MOAH(HUHpOBaHa B
onepaTuBHOM pexxume. B Tecrepe ¢upmMb  Adar
NpeJyCMOTPEHO TaKXXe HCNOJb30BaHHEe MPOrpaMMH-
pPYEMEIX CHCHAJIOB IIPepHIBAHHSA, KOTOPble MOTYT IO-
JaBaThCl Ha NpHOOp NpPH pPAa3JHUYHBIX YCJOBHAX,
B Pas3/IHYHBIX NOCJEA0BATENbHOCTAX H B Pa3jHUHHE
MOMEHTH B TeUeHHe KOMaHAHOr0 HHKJA.
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B 6yaymem nono6GHhe HegoporHe TecTepH OY-
IyT, HECOMHEHHO, BHEAPATbCS B OTHENaX BXOAHOIO
KOHTPOJISI MHOTHX NpeANpHATHH-noTpebuTeneil, He-
CMOTPS Ha yMeHbIIeHHYI0 THOKOCTb, SABJSIOLIYIOCS
clleACTBHeM HeOOXOAMMOCTH MEHATh 3TaJIOHHHIH MO-
AyJb AJIS KaXXJOr0 HOBOTO THNA HCHBITHIBA@MBIX
npu6opoB. Takue 3aMeHH Ha NOJYNPOBOLHHKOBHIX
NpeANpPUATHSAX OYLYT, NO-BUAHUMOMY, IPOH3BOAHTHCSH

KOMMOHEHTb!

CXEMbI, AMMAPATYPA

pPeIKO, NMOCKOJBbKY AJA KaXJOoro THNa npH6opa Mo-
XKeT ObITh BHIAEJNEH CBOH 3K3eMIUIsApP TecTepa BBHAY
€ro JAelUeBH3Hbl; H eCJH 6oJibliee YHCIO H3TOTOBH-
TeJledl MOJYNPOBOAHUKOBHIX NPHOOPOB HAUHYT BHEJ-
PATh 3TH TecTepn!, NOTpebHTENH noJydyar Ao6aBou-
HBIi CTHMYJ JJis NpPHMeHeHHs nonoOHoro ob6opyno-
BaHH$, YTOOHl CNOCOOCTBOBATh KOPPENALHH Pe3ylib-
TaTOB TECTHPOBAHHS.

BbiCOKOYACTOTHbLIE MOLUHBLIE MONEeBble
rpansuctopel ¢ V-MOIl-cTpykrypoin:

Jaodsux

¢dupma Communications Transistor Corp.
(Can-Kapaoc, wr. Kanudopnus)

OnuKcaHb! BLICOKOYACTOTHLIE MOLUYHbIE NONeBble TPaH3MCTOPL! € BEPTHKANbHBLIM  KAHANOM,
BLINONHEHHbIe Ha ocHoBe V-MOIM-ctpykTypbi. Ip NpUMEpPHO OAMHAKOBBIX € GMNONAPHBIMM

TpaH3ucTropammu paboumx uwacrtotax M moujHocTsx 3Tv npu6Gopm obnapator

psAoM npe-

MMYLLECTB, CPpeaM KOTOPHLIX — MPOCTOTa OPraHM3aluMM CMELLeHWSN, OTNMUHAS TennoBas cra-
6MNbHOCTb, BbICOKAs NMHEHHOCTb M T. 4. lpMBeAeHb ABa NPMMEPa CXeM, BHIMONHEHHLIX HA
OCHOBe HOBbIX TPaH3MCTOPOB, KOTOpPble CBMAETENbCTBYIOT 06 MX OTAMHHBIX NEepCneKTHBaxX M
BLICOKOW KOHKYPEHTOCNOCOGHOCTH MO OTHOWEHMIO K GMMONAPHLIM TPAH3MCTOPaM B LENoM

paae obnacrei MOWHON BbICOKOMACTOTHON TEXHMKM.

TexHoslorus moJieBHIX TPAH3HCTOPOB pa3BHBaeT-
¢ ObHICTPpEIMM TeMNamu. [Ipu 3TOM paclHMpsIOTCH
06J1aCTH TNpPHMEHeHHs1 3THX . TPaH3HCTOPOB — IIOMH-
MO TPaJHUHOHHHEIX IJIs ITOJEBHIX NPUOOPOB MaJo-
MOUIHHIX YCTPOHCTB M CHCTEM MX Tellepb MOXKHO
HCNOJIb30BaTh H B MOLIHBIX YCTpoiicTBax, paboraio-
IIMX Ha BBICOKHX YaCTOTax, I'ie B T€YeHHe NOJroro
BPEMeHH NOMHHHPOBAJH GHMNOJSPHblE TPAH3UCTODHL
Hosrle npu6Gopel, Ha3wiBaeMble V-MOII-Tpan3ucro-
paMH, peaJH30BaHbl Ha OCHOBEe BEpPTHKAaJbHOH
CTPYKTYDHI, @ He Ha OCHOBE TJaHapHOH CTPYKTYPHI,
0oObLIYHO TPHMEHsIeMON B HHTEerpajJbHbIX CXeMax.
Baaropaps Tako#t KOH(Hrypaluu yhajocb TIOJY-
YHTL [0JIeBble NMPHGOPHl, KOTOpble B MerarepleBoM
IHana30He YacTOT HMEIOT BHIXOJHYI0O MOILIHOCTb
Beie 100 Br.

BoixoaHble MOIUHOCTH, OTAaBaeMble HOBLIMH
V-KaHa/JbHBIMH TOJIEBHIMH TPAaH3HCTOPAMH, HMEIOT
TOT K€ NMOPSAOK BEJHYHHBI, UTO MU BHIXOJIHHIE MOLI-
HOCTH GHMOJSIPHEIX TPAH3UCTOPOB C 3KBHUBaJEHTHHI-
MH aKTHBHBIMH o6JsacTsiMH. IleliCTBHTEJNbHO, HMEIO-
mHecsa cefiuac B npofaxe V-MOII-Tparsucropsi,
TIPUrOAHBle JJI HCIONb30BAHHSI B BHICOKOYACTOT-
HBIX YCHJIHTEJNBHBIX CXeMaX, CHOCOOHB BHIPAa6aTHI-
BaThb Ha TpaHHIle HACHILIEHHS BBIXOAHYIO MOMIHOCTb
GoJiee 125 Bt nps MakCHUMaJbHBIX HONMYCTHMHIX TO-
Kax oxoJio 20 A.

! S. Ludvik. Vertical geometry is boosting FETs into
power uses at radio frequencies, pp. 105—108.

Ha Bpicoknx uactorax V-MOII-TpansucTopn
HMeIOT HLeJHi PsAA Ba*XHHX NMPEUMYLIECTB C TOYKH
3peHHs paboyHX XapakTepHCTHK. IIpakTHueckm
NOJTHOe OTCYTCTBHe NMOTpebJeHHs CTAaTHUeCKOM MOIL-
HOCTH 1O BXOAY Ppe3KO YIpollaeT OpraHH3aiuio
CMeLleHHs APHOOPOB; OTCYTCTBYIOT TaKxke Ipobie-
MH TensioBoro npo6osi, Torga Kak npu pabore ¢
OGHNOJIIDHBIMH TPaH3HCTOPaMH HeOOXOAMMO TILA-
TeJBHO NMoA6upaTh OaJljIacTHBIE 3/IeMEHTHl H KOHCT-
pykuuio. IIpy NOBBIIIEHHH TeMnepaTypel KPYTH3HA
xapakTepucTHKH V-MOII-TpaH3HCTOPOB BCJIEACTBHE
najeHusl MOABHXKHOCTH HOCHTeJell  CHHXKaertcs.
W xoTs 3TOT OTpHUATENbHBI TeMiepaTypHBIH KO-
3(pduuHeHT obecrieyHBaeT TEMJIOBYI CTAOHILHOCTD,
OH TaKXe CO3JaeT TeopeTHYeCKOoe OrpaHHMYeHHue mpe-
nenbHOH paboyeil MOIIHOCTH Npubopa.

HoBrle npu6opel 06/1analoT H OTAHYHON JIHHel-
HOCTBIO, pHYyeM 6Jarofaps HMeHHO NepeJaTOYHBIM
xapakrepuctukaM MOII-Tpansucropa. B 6onbluinH-
CTBE CJIyuaeB 5TH XaPaKTEPUCTHKH SIBJASIOTCA KBag-
PaTHYHBIMH, a2 B MPHOOPAxX ¢ KOPOTKHMH KaHaJaMH,
HanpuMmep B V-MOII-cTpykTypax, JHHEHHOCTbL me-
pelaTOYHBIX XapaKTePHUCTHK elle Jydllie H3-3a Ha-
auuns 3pdekra HaceueHHs apeiipoBoit ckopocTH
HOCHTeJeil B NpPOBOAslleM KaHaJje npuéopa. Heii-
CTBHTEJLHO, B anmapartype ¢ OJHOH GOKOBOH MOJO-
Coil, KoTopass 0CO0eHHO KPHTHYHA K JIHHEHHOCTH
NpHMEHSIEMbIX TPAH3HCTOPOB, HCNOJb30BaHHE MoJe-
BHIX IPHGOPOB C BePTHKAJbHHIM KaHajoMm obecre-
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PUC. 1.

YHBAeT BEJHYHHY MHTEPMOAYISILHOHHBIX HCKAXKEHUH
BHICIUMX NOpAikoB Ha 5—10 b MeHbuyro, ueM
HCIIO/Ib30BaHHe OHMOJISIPHBIX TPaH3UCTOPOB.

Tax kak nojeBble TPaH3UCTOPH MPEACTABASIOT
co00# NpHOOPHl Ha OCHOBHBIX HOCHTENSIX, HX LIY-
MOBble NapaMeTphl OOBIYHO OBLIBAIOT Jyuyllle, YeM Y
OMNOJIAPHBIX TPAH3HCTOPOB, B YaCTHOCTH, TPH HX
HCIIOJIb30BAHHH B MAaJOMOLUHBIX YCTPOHCTBax. ITO
NPEUMYIeCTBO GAKTHYECKH HUMeeT MeCTO TOJbKO Ha
4acTOTaX, HAMHOro IpeBHILIAIOUIHX FPAHHYHYIO 4Ya-
cToTy obaacrtu wymoB Tuna 1/f, kotopas MoxeTt co-
CTaBJATb HeckoJbko Merarepl. Korpa Beanuusa
TaKHX LIYMOB HMeeT ocobenHO GoJbllioe 3HayeHHE,
TO, BEPOSITHO, B KayecTBe aKTHBHOro npuéopa nayy-
e Bcero BLIOPaTh MOJNEBOH TPAH3HCTOP C YIpaBJs-
IOUMM PR-TIePEeX0A0M, a He TPaH3HCTOP C H30JHPO-
BalHBIM 3aTBOPOM, NoA06HbI V-MOII-Tpansucropy.

Xors 6unossipHble TpaH3HCTOPH u V-MOII-
TPaH3HCTOPH HMEIOT NMPHMEPHO OAMHAKOBHIE BBIXOJ-
Hble HMMIeJaHChl, HX BXOJZHBIE HMIIELAHCH pasJjunya-
I0TCS1 BecbMa CyWleCTBeHHO. B psje ciayuyaes BhICO-
KHH BXOJHOH HMNefaHc NpHGOPOB C BEPTHKAJbHBIM
KaHaJoM MOXeT o0ecleyHTb OTHOCHTENbHO NPOCTOE
COorVIacOBaHHe HX BXOAa. Ecan e mpuGop HCMOJMb-
3yeTcsl B cXeMe C NOJIOCOH NMPONYCKaHHS B ONHY
HJIH HeCKOJbKO OKTaB, TO GoJibllasg BXOJHAS eM-
KOCTb YCJOXHSIeT e€ro COIVIacOBaHHE ¢ HCTOYHHKOM
CHTHaMa, XOTS XOpOllHe YCHJIHTeJbHble XapaKTepH-
CTHKH B CXE€Me€ MOXHO TOJYUYHTb MO-NPexHEMY.
B npuBeneHHoit TabsHle NepeuncleHBl NpeHMYyIle-
cTBa H HepoctaTKu V-MOII-TpaH3KCTOPOB ¢ TOUKH
3peHHsi MX TPHMEHEHHS B BBICOKOYACTOTHRIX YCT-
poficTBax.

Ecau roBopuTh 0 NpenesbHLIX XapaKTEePUCTHKAX,
TO NpelesbHON NMPaKTHUECKH peasu3yeMol pafoueit
yactoTolf (pHC. 2) KpeMHHeBBHIX NOJIEBHIX TPaH3H-
cropoB THna V-MOII-npu6opos ciaenyer, BeposATHO,
cydTaTh 4acToty nopsaka 2—4 I'Tu. Ha 6oaee BH-
COKHX yacToTax Haubojee noaxoaswuMmu npubopa-
MH SIBJASIOTCSL GUNOJAPHBIE TPAH3HCTODH H NOJEBBIE
TpansucTopsl Ha GaAs. Ilepexoxm or GHOOMSPHBIX
npu6opoB K npHbéopaM Ha apceHH]e rajJIHs NPOHUC-
xoaut rae-to Mexkay 8 u 10 I'Tu. Ha nepekpriBaio-
ILMXCA yYacTKaxX YacTOTHOTO AWama3oHa, rie BO3-
MOXHO NpHMeHeHHe GoJiee 4eM OJHOTO THNA IpH-

00poB, ONTHMAJIBHEIH BHIOOD ONpelenseTcs TAKHMH
dakTopaMH, KaK CTOHMOCTb, LIYMOBHleé XapaKTepH-
CTHKH, HAaJeXHOCTb M T. . B o6lueM, MOXHO cKa-
3aTh, YTO YK€ HayaT BBHINYCK Ha NPOAAXY MOIIHBIX
KkpemHHeBbIX MOII-TpaH3HCTOPOB 1Jif JHaNna3OHOB
JeKaMeTPOBbLIX B METPOBBIX BOJIH H HH3KOYaCTOTHOM
YaCcTH AHAaNa3oHa JelHMEeTPOBHX BOJH.

Ilpu H3roTOB/JEHHH BBICOKOUACTOTHBIX MOLIHBIX
V-MOTI-TpaH3ucTopoB TpebyeTcsl NpHMEHeHHe MHO-
THX TEXHOJOrHUeCKHX  ONepauuii CcTaHAapTHOM
MOII-TexHosoruy, B KOTOPO#i KPHTHYECKHM MOMEH-
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PUC. 2. BepxHuii npegen pabounx 4aCTOT TAKUX KPEMHUEBLIX

nonesbix TpaHaucTopos, kak V-MOMN-npubopel, coctasnser, su-

Aumo, 2—4 Tu, Ha Gonee sbicokux uyactotax 6yayr B ocHos-

HOM nNpHMMeHATbCA bGunonspHble TPEH3WUCTOPB! WM noNesble

TPAH3UCTOPL! HA BPCEHMAE rannus, NPUUEM Ha 4acToTax Bblwe
8—10 Ty rnasHbim obpasom nocnegHue.

TOM sBJsIeTC (OPMHPOBaHHE TOHKOTO 3aTBOPHOIO
OKHcJa npubopa u obecrneueHHe rapaHTHPOBaHHOH
€ro 3alUTH OT 3arps3HeHHH MOABHXKHBIMH HOHAMH.
DTOT OKHCeJ, KOTOPHIH BBIpailliBaeTcss Ha GOKOBBIX
cTeHKax V-o6pasHOro KaHaJja, ynpaBjsieT TOKOM,
TEKYLIHM uepe3 NnpHbop.

B paccmaTpuBaemoil CTPpYKType C BepTHKAJb-
HBHIM KaHaJjioM (puc. 3) nBa a3jaekTpoia npubopa
HaXOHsTCS Ha €ro BepXHeH IJIOCKOCTH, a TPeThbHM
3JEKTPOAOM CJYXKHT MNOMJOXKKa. Takoe HemjaHap-
HO€ pacHOJIOXKEHHE 3JIEKTPOAOB MO3BOJISET BBIMOJ-
HATH COeJMHEHHss K npHbopaM 6oJblloi NJoLlagH
6e3 BHeCeHHs GOJMBIUMX Mapa3UTHEIX €MKOCTEeH, uTO
ofecrneyHBaeT BO3MOXHOCTb CO3LAaHHS MOLIHHIX
npubopos. i MOILIHBIX OHIOJSAPHHIX TPAaH3HCTO-
POB ClielHaJbHble BepTHKaJbHBIE CTPYKTYpPH He
Tpe6yloTcs, TaK KaK B 3THX NMPUGOpax BepTHKAJb-
HOe HampapJeHHe SBJAETCH eCTeCTBEHHBIM HaNpas-
JIeHHEeM NPOTeKaHHs TOKa.

TnaBHBIM TpeHMYIeCTBOM V-KaHaJbHOH TEXHO-
JOrHH sBJseTCsT TO OOCTOATENBLCTBO, UTO AJsA Hee
napaMeTp, ONpelesIOLHNl YacCTOTHble CBOHCTBA —
IJMHA KaHaJja, 3ajaeTcs NPH H3TOTOBJEHHH C MO-
mouipio auddysHOHHOro mpouecca. STO NO3BOJSET
noJyyaTh KaHaJul JJIHHOM nopsaka | MKM M Haxe
meHee. HanpoTuB, aHaJIOTHYHBIH KPHTHUHBIH pa3Mep
B ciayuae 6GoapiunHcTBa 06BIYHBIX MOTI-npn6opos
C MOBEPXHOCTHBIMH KaHaJaMK 3ajaeTcs NPH NOMO-
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WK doTonuTorpad@HUECKHX IPOLECCOB, BCJAEACTBHE
Yyero Ha NJACTHHAX OOJbLIONH NMJOMIAAH TNOJY4YHTh
reoMeTrpHuyecKiie pa3Mepnl Hopsiika 1 MKM OYeHb
tpyaHo. Opnako B miaHapuux MOII-npubopax ¢
npoinoii nuddy3snel ymaerca moayyaTh KaHaJbl
MaJofl NJHHH N0 MeToAy mnonepeunoii nuddysuu.

OcHoBHuie cBoficTBa V-MOII-Tpausuctopos

JlocTOBHCTBA HepoctaTkn

Paspywenne saTBOpHOro OKHc-
Jia npy ero mpoGoe

Hpefid noporoeoro HanpskeHus
NIPH NONAaJaHHH 3arps3HeHHi

Xopoluasi AHHEHHOCTD
IlpocToTa sapmanms cra-
THYECKOTO peXHMa MpH-

6opa

Bhicokufi BXOLHOH uMme- Hg:coxoe HanpspKeHHe Hachlile
HaHc

Oramunas Tennopas yc- Bhicoxas BXOXHaf e€MKOCTb
TOAYHBOCTD

Manniit ypoBeHb yMOB

Jns popMupoBaHMS KaHajla C BePTHKAaJbHOM
CTPYKTYPOH HCIOJIb3yeTCs aHH30TPONHOE TpaBJe-
HHE TIOBEPXHOCTH KPEMHHS. DTOT TEXHOJOTHYECKHUH
MeTOJ LIHPOKO NDUMEHsIETCS NPH H3rOTOBJEHHH HH-
TerpajibHEIX CXeM C [JH3JIEKTPHUYECKOH H3oJsuueil,
a Takxe IJIOTHOynakoBaHHnx 3¥Y Ha V-MOII-
crpykrypax. Ilo cyuwectBy, B naHHOM MeToZe ¢op-
Ma BBITPABJIHBAEMOro YrJayOJeHHs onpenensieTcs
rOPH30OHTAJBHEIM Pa3MepOM OKHa B Macke, uepes
KOTOPYIO BHINOJIHSIETCS TPaBJIeHHE, H YIVIOM MeXIy
KDHCTAMJIOTPAaPHUYECKMMH ILJIOCKOCTSIMH KDEMHHS.
HcknounTelbHHIM JOCTOHHCTBOM —MeTOAAa aHH30-
TPONMHOrO TpPaBJIeHHs fABJsETCS TO OOCTOSTENbCTBO,
YTO NPH €ro HCNOJb30BAHUM AJISl CO3LAHUS 3aTBOP-
HOM MeTa/JIM3alUH MOXKHO NPHUMEHSTb METOJH
OOBbIYHOH MJIaHAPHOH# TEXHOJIOTHH.

[Tpu co3zaHHH MOLIHBIX NOJEBHIX TPAH3HCTOPOB
¢ V-MOII-cTpyKTypoil elle OJHHM OYEHb BaXHBIM
dbakTopoM sBaAsieTCST BBIOOp MeToAa (POPMHPOBAHHS
meTtananzaunn. B onuceiBaembix V-MOII-TpaH3H-
CTOpax HCNOJb30BaHO HamblIeHHe CIJIaBa, B KOTO-
pHiii BBeJeHB JH00aBKH MenH, obecneynBaiolye
VCTOHYHBOCTD K 3JEKTPOMHIpalHH, H 106aBKH
KDeMHHs, yMeHbluawupe 3b@QeKTh CchjaaBIeHHs
allOMHUHHSL W KpeMHHA. HanexHocTh TaKUX CH-
CTeM MeTaJIMH3alHM [OKa3aHa ONBITOM HX MNpHUMe-
HeHHs1 B OUIOJSIPHBIX NpUOOpax.

Ha npuBeneHHoit Ha pHc. 3 dororpaduu mnoxa-
3aHa yacth KpHucraina V-MOII-Tpan3ucropa Mol-
Hocteio 100 Bt Ha 175 MI'm (pasmep Bcero KpH-
craiana paseH 2X4,4 mMm). Tak Kak akTHBHas 00-
JIaCTh TPaH3HUCTOPa HMeeTcsl Ha OOeHx NOBEPXHO-
cTax V-o0pasHoro kaHana, To 3p¢dekTuBHas ULIHPH-
Ha KaHaja NPUMEPHO BJBOe MpEBHIIIAET MOJHYIO
IJIHHY 3aTBOPHOTO KOHTakTa. [isl NMOBHIILIEHUS 3KC-
MJIyaTalHOHHOM HaJeXHOCTH NpHOOpa MeXAy ero
HCTOKOM H CTOKOM pa3MellleHbl JOMOJHHTeJbHbIE
OHOOBbI, BHAMMEIE Yepe3 KOHTAKTHYIO MeTaJlJiH3a-

uuto. JIns Gosee a¢deKTHBHON 3aILMUTHI 3aTBOPa OT
CTaTHYECKHX 3apsAJOB, KOTOpPHE MOTryT Npo6HTh 3a-
TBOPHHIi OKHCeJI, MOXKHO BKJIOYHTL TaKxke AOMOJ-
HHTeJIbHbIE JHOMbl Ha BXOJ NpuGopa MeXAy ero 3a-
TBOPOM H HUCTOKOM.

n*

v/ /L

CToK

PUC. 3. HennaHapHoe pacnonokenue 3nektpopos V-MOI-

TPaH3WCTOPa NO3BONseT BbINONHATL B npubopax 6onbwoi

NNOWAAH MEMCOEAUHEHUN C MAENbIMH MAaPaA3UTHBIMM E€MKOCTS-

mu. [nsa noeslleHUAa ycToiuusocTH pabotbi npubopa mexay

ero UCTOKOM M CTOKOM BKNIOUAIOTCS AONOAHMTENbHbLIE AMOALI
(BMAHBI Yepes KOHTAKTHYIO MeTannu3auMio).

Tak kak B 06J1aCTH CXeM HAa MOLIHBIX OUNOJSP-
HBIX TpaH3UCTOpax pas3paboTYHKaMH  HaKOIJIEH
60JbUIOM ONMBIT pacyeTa M KOHCTPYMPOBaHHsA, OBLIO
66l yA06HO pa3BHUTb H MCIIOJIb30BATL YyXKe CYLLeCT-
ByIOLlHE MeTOABl NPH CO3JAHHH CXeM C BBICOKOYA-
CTOTHBIMH MOLIHBIMH TOJIEBHIMH TPAaH3HCTOPAMH.
Hanpumep, ans ycuaureneit kiaacca B uan kmacca
C Jerko MOXHO OLIEHHTb TaKOi NapaMmerp, Kak HM-
nejaHc Harpy3kd Rp, KOTOphbIil B 3HaYHTENBHOM CTe-
IeHH ompenessieTcss BBIXOAHOH MOIIHOCTBIO P, M
HaMpsiXKeHHeM AUTaHHS Vpp:

R, — n(Vop — Vsar)? .
L 2P,
3xech KO3(pObHIHEHT v 3aBUCHT OT HalPSIXKEHUS Ha-

cHileHHs Vsar nmpu6opa. THIOBOe 3HauyeHHe 3TOTO
KoadpuurenTa AJs OHNONAPHBIX TPAaH3HCTOPOB
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pasHo 0,8, oaHako A MO/EBHIX TPAaH3HCTOPOB €
60Jiee BHICOKHM HalpsXKEHHEM HACHIICHHS OHO CO-
craBaser 0,7. Haa 100-Bt nmoneBoro TpaH3HCTOpa
C BePTHKAaJbHOH CTPYKTypo#l, paboTaioollero or
HCTOYHHKA NMHTaHHS HanpsokeHHeM 28 B, BennuuHa
Ry npumepno paBHa 2,7 Om. CienoBarefbHO, Na-
pasuTHas MOCNef0BaTeNblasi HWHAYKTHBHOCTh BEJIH-
ynHO# Bcero 4 u[ ma uacrore npumepHo 109 MI'u
6yZeT BHOCHTb peaKTHBHOe CONPOTHBJIEHHE, DaBHOE
Ry. Takum o6pasom, a106ast mociefoBaTeabHas Ha-
rpy304yHasi HHAYKTHBHOCTb MOXKET BJIHSATH Ha YCTOH-
4YHBOCTb paboTHl npubopa COBEpLIEHHO HE3aBHCHMO
OT CBOEro BJIHSHHS Ha COIVIACOBAHHOCTb BHIXOXHOM
LeNH.
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Haunyuwas cxema Bkniouexus npubopa

B HacToslee BpeMsl CYMTAeTCs, UTO HaMAyYlled
CXeMOil BKJIIOUEHHS BbICOKOYACTOTHBIX MOLLUHBIX IIO-
JIEBEIX TPaH3HCTOPOB SIBJASETCA CXeMa ¢ O0IUHMM HC-
TokOoM. /s cXeMbl BKJIOUEHHS ¢ OOLIHMM CTOKOM He
TOJMILKO XapakTepHa OoJiee BBICOKast BEpPOSITHOCTb
IOTepH YCTOHYHBOCTH. B 3TOoM ciyuae TpeGyercs
HpHMeHeHHe cheuHaJbHOH cXeMbl BO30yXKIaeHMUS,
TaK KakK ee YCHJEHHE IO HaNpsXeHHIO MeHblle eJH-
Huipl. CxeMa BKJIOUEHHS ¢ OOLIMM 3aTBOPOM HMe-
eT JYYlIyl0 YCTOHYMBOCTb MO CPaBHEHHIO €O CXe-
MOH ¢ OGIIHM HCTOKOM, OJHAKO 00JafaeT MEeHbUIIHM
YCHJIEHHEM.
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6 Cxema c odwmMm 33aTBOPOM

PUC. 4. B yenom cxema sknioueHus ¢ obum ucrokom (a) 8 cnyuae V-MOIM-tpanaucropa npeacrasnserca 6onee npuem-
nemoi, ocobeHHo Ha uacrorax ssiwe 100 MM, rpe ona obnapaer xopowed ycroiumsoctbio. Huxe 100 MMy Gonee ycroii-
4UMBOM ABNSETCS Cxema BKNoueHus ¢ obuium 3atsopom (6), Nnpuuem ee BXOAHON MMNEAAHC HE 38BMCHMT OT HacTOThI.
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Ha puc. 4 naHo cpaBHeHHe XapaKTepPHCTHK IPH-
6opoB NpPH BKJIOYEHUH MO cXxeMe C OOUIMM HCTOKOM
(a) u ¢ obwum 3atBopom (6) mas V-MOII-Tpau-
3hcTopa MoLHOCThIO 25 BT, pabortarollero Ha Ha-
rpy3ky comporuBiaeHHem 12,5 Om. CaMbiM mnopasu-
TeJbHBIM CBOHCTBOM CXeMBbi BKJIOUEHHS C OOIIUM
HCTOKOM SfIBJISIETC 3HAUYMTEIbHOE H3MEHeHHe HM-
nenanca. PeakTHBHas  cocTaBasiiolias  BXOJHOTO
HMOegaHca B AMana3oHe yactoT or | #o
1000 MI'u meHsieTcsl MOYTH HA TPH MOPAAKA BeJH-
ypyel. M1 HanpoTus, B cXeMe BKJIOYEHHS C OOIIHM
3aTBOPOM 3aBHCHMOCTb BXOJHOTO HMIlefaHca OT
yacTOThl COBCeM He3HauyuTeJapHa. Ha wvacrotax HH-
ke 100 MI'u Gosiee BHICOKYIO YCTOHUYMBOCTH pabo-
Thl HMeeT cxeMa ¢ O6GLIMM 3aTBOPOM, TOrAa KaK Ha
6osiee BBHICOKHX YacTOTaX — CXeMmMa ¢ OOLIHM HCTO-
KOM.

[Tpumenenne V-MOII-TpaH3HCTOPOB B BBLICOKO-
YaCTOTHBIX YCHJIMTENSX HJJIIOCTPHpYeTCs Ha IpH-
Mepe OBYX NOKa3aHHBIX jganee cxeM. IlepBas cxe-
Ma (pHC. 5) —3TO cxXeMa YCHJHTeJs BBLICOKOH 4Yac-
TOTH, paGoyast 4YacToTa KOTOPOTO HaXOAHTCA B
npenenax 30—88 MI'n u xoTopHIit Ha rpaHHlle Ha-
*CHIIEHHA BblpaGaThiBaeT BBIXOJHYIO MOULIHOCTb
125 BT npu Hanpsokenun nutanus 28 B. Hcnoss-
ayemble B cxeMme aa V-MOII-TpansucTopa CMOHTH-
poBaHB B OOGBIYHBIX KOpNycax AJIsi BBICOKOYACTOT-
HBIX NPUOOPOB.

[1py MOBBILIEHHH HANpsiXKEHHsI NMHTAHHS CXeMb
[0 45 B BBIXOZHAas MOILHOCTb BO3pacraer M0
250 Brt. Ilpu 3TOM K. M. . cXeMbl B paccMaTpHBae-
mMoM pexxuMe npeBbimiaer 50%, a cHuxkeHHe KO3¢-
¢uuuenrta ycusaenus cocrabaser 1 ab. U xora wuc-
NoJib30BaHHOE B NAaHHOM CJydae BKJOYeHHe ¢ 00-
LM HCTOKOM HPHBOAHT K MNJIOXOMY COTVIACOBaHHIO

CXEMBbI, ANMAPATYPA

N0 BXONY, BHICOKas DaBHOMeDHOCTb Ko3dpduuueH-
Ta YCHJIEHHMS] BCe Xe MoxeT GbiTh moayueHa. [1pu-
MeHeHHe KOMOMHAUMH COIVIaCYIOIIMX CXeM Ha OCHO-
Bé COCPENOTOYEHHBIX 3JEMEHTOB H TpaHcopMmaTo-
pOB MO3BOJIHT AONOJHHTENBHO YJYYIUHTb COIJaco-
BaHHe H pabouHe XapaKTePHCTHKH YCHAHTENbHOM
CXEMBI.

Bropas cxema (puc. 6) mpencraBsaser co6oii
JuHelHbt  YBY-ycunurtenp Ans MOJOCH  4acTOT
170—230 MTu, Hcrionb3yeMoll B eBpONEACKHX CH-
cTeMax TeseBHAeHHs. B sToM cayuae V-MOII-Tpan-
3MCTOPHl CMOHTHDOBaHBI MO CXeMe C OOIIHM HCTO-
KOM C NpHMeHeHHeM 6aJlaHCHOrO KOpInyca, MO3BO-
JISIOUIEr0 MHHHMH3HPOBATb HHIYKTHBHOCTH BLIBO-
nos. Kak u B npeabiayimem BY-ycunurese, aas co-
rJIaCOBaHHUS MO BXOAY H MO BBIXOAY 3J4ecb NMpHMe-
HEHBl IUHPOKOMOJIOCHBIE TPaHCHOPMATOPHI,

Ymenbwenue KOIPPUUMEHTA OTPaXKEHHR

B orsinune oT cxeMBl pHC. 5 B AaHHOH cXxeMe
(puc. 6) Moxer GBITb IMOJNYYEH MEHbLIM{ BXOLHOMN
K03 dHUHEHT oTpaxKeHHs, Tak Kak B YBU-muana-
30HE DeaKTHBHAs COCTABJSAIOWIas BXOJIHOro HMIE-
AaHnca V-MOII-TpaH3nucTOpa CyLIECTBEHHO MEHbILE,
ITpu MomnocTH 16 BT HCKaxKeHHs B TaKoil cxeMe
CPaBHMMHB C HCKaXKCHHSMH B VCHJHTene, cobGpaH-
HOM Ha JIYYIIHX CYLIECTBYIOMHX GHIOMSAPHBIX TPaH-
3HCTOPaX C aHaJIOTHYHBIMH NapaMeTpaMH.

HanHble 10 HaleXHOCTH BHICOKOYACTOTHBIX
V-MOII-TpaH3ucTopoB NoKa TOJbKO cOGHpaioTCH,
OJHAKO mpeJBapHTeJbHble pe3y/AbTaThl, MOJYYEeH-
Hble NPH YCKODEHHBIX BBICOKOTEMINEPATYPHBIX HCIIHI-
TaHHAX Ha CPOK CJaYXOblI, MOKA3LIBAIOT, YTO MO HH-

Vaa
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PUC. 5. Iror ycunutent suinonveH Ha geyx V-MOM-TpaHsucTopax, cobpanHbix B OBbiuHbI® BLICOKOYACTOTHbIE KOPNYCa; Ha
rpaHuue HackileHus oH obBecneuusaer BbIxoAHylo mowHocTe 125 Bt B pguanaszoHe uactor ot 30 go 88 MIu. BknoueHme
TPAH3HCTOPOB NO CXeme C OGLMM WUCTOKOM MPHUBOAMT K MNNOXOMY COTNacoBaHWIO NO BXOAY, OAHAKO YACTOTHAA XapaKTepH-

CTMKA KO3 dHUUMEHTA YCHAEHMA OK a3blBaercs

AOCTATOYHO  XOpPOLUEeH.
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PUC. 6. 370t ycunutens, cobpanHbii Ha asyx Y-MOIll-tpaH3ncropax, pabortaer 8 auanasone uacror ov 170 go 230 Mrlu,.

AKTHMBHLIE KOMNOHEHTbl YCMAUTENS BKNIOUYEHbI NO Cxeme C OBWMUM MCTOKOM M AN YMEHbLIEHWS WHAYKTHBHOCTH BbIBO-

AOB CMOHTMpOBaHbl B HanaHcHom kopnyce. [pyu BLIXOAHON MOWHOCTH 16 BT cxema o6nagaeT MaNbIMU HCKANEHMAMH M Ma-
NbiM KOIPPHUUMEHTOM OTPAMKEHMA NO BXOAY.

TEHCHBHOCTH OTKa30B 3TH NpHOOpHEl 6YAYT SKBHBa-
JeHTHBl OHNOJspHEIM  TpaH3ucTOpaM. IIpH NOBH-
IIeHHBIX TemMnepatypax (mopsizka 270°C) HcOBITHI-
BaBlIHecs V-KaHajbHble NIpHOOPLI 0TPaboOTany CBHI-
e 1000 y Ge3 eanMHOro KaracTpoPHYeCKOro orkasa.

HabawopnabBiieecs yxyauweHde pabounx xapakre-
PHCTHK CBSI3aHO C pacTBOpPeHHEM aJIlOMHHHEBOro
KOHTaKTa B IIOBEPXHOCTHOM CJIO€ KDEMHHS, YTO BbHI-
3blBaeT BO3pacCTaHHe KOHTAaKTHOTO CONPOTHUBJIEHHSA
I yTeueK B LIENH HCTOK — CTOK. (AHaJjioruyHble siB-
JIeHHS PacTBOPEHHS KOHTAKTOB Hab/IOfalOTCS U B
GUIONSPHBIX TPaH3HCTOPaX, BHIMOJNIHEHHBIX C INpH-
MeHeHHeM TaKOH e MeTajJiH3auHH.) SIBJeHHe
3MIeKTPOMHTpaliH, KaK BLIAICHSAETCS, HMeeT 3J€Chb
BTOPOCTENEHHOe 3HaueHHe, 4 ero MOCJeACTBHAMH
BIOJIHE MOXHO YNpaBJsTb, NPaBHJIbHO BHIGUpas
COCTaB MeTaJIH3allMi M COOTBETCTBYIOIMM O6pa-
30M moAGHpas BeJHYHHY IIONEPEeYHOro CeYeHHs
NMPOBOJAHHKOB B HaNpaBJeHHH NPOTEKaHHA TOKa.

Ba)kHas ponb BXOAHLIX AHOAOB

[Tpo6nemoii, cBOACTBEHHOH HCKJIOYHTENBHO IO-
JeBbIM mpubopaM C H30JMPOBAHHBIM 3aTBOPOM, SIB-
Jasiercss npoGoft H 3arps3HeHHe TOHKOro 3aTBOPHOrO
okucna. Kak ropopujoch Bhillle, BKJ/IIOUEHHE MEXK-
1y 3aTBOPOM H HCTOKOM BXOIHBIX JHOJOB CHHXaeT
BEPOATHOCTb KartacTpodHueckoro npo6os 3TOro
OKHc/a. KpoMme Toro, TiiaTesbHbI KOHTPOJb TeX-
HOJIOTHYECKOrQ Npolecca MoxeT 06ecneyHTh IOJy-
yeHHe 3aTBOPHOrO OKHCJa ¢ MHHHMaJibHHIMH 3a-
TPSA3HCHHSIMH, a TaKXe CHHXXeHHe Jpelida moporo-

BbIX HampsixeHH# A0 BMNOJHe NpHeMJeMblx 3Ha-
YeHHH.

Jns BEICOKOYAcTOTHoro npubopa oco6eHHO Ba-
JKHBIM NOKasaTesneM HaJeXXHOCTH SBJSETCS ero cro-
COGHOCTb BbIAEPXKHBaThb KPaTKOCPOYHOe paccorJa-
COBaHHE HAarpyskH, 4acTo Ha3blBaeMas YCTOHYHBO-
CTbIO IO OTHOILEHHIO K KO3 dHLUHEHTY cTOosiueH BOJ-
HbBl HanpsixkeHH#. B cxemax, B KOTOpHIX TaKoe pac-
COrJlacoBaHHe He NPHBOAMT K BO3HHKHOBEHHIO KO-
JeGaTeNbHOrO pexuma, ycuauteabdnle V-MOII-
TPaH3HCTOPbl JEMOHCTPHPYIOT OTJHYHYIO YCTOHUH-
BOCTb. DTO CBSI3aHO rJIaBHBIM 00pa3oM C HX 3amH-
paHHeM TNpPH NOBBHILIEHHH TeMmepaTtypel, 06yc/oB-
JIEHHEIM OTCYTCTBHEM BTOPHUHOro npo6osi U yMeHb-
IIeHHeM KPYTH3HBI IIPH POCTe TeMMepaTypHl.

Bosnee TouHble TaHHBIE MO AOJTOCPOYHON HaleX-
HOCTH NMPHGOPOB C BEPTHKAJbHBIMM KaHa/llaMH NOKa
OTCYTCTBYIOT H HX ellle npeactout cobpatb. OnHa-
KO BNOJIHE BepOSITHO, 4YTO 3TH MNpHOOpe 6yAyT
UMeThb GOMBUION CPOK CJYXKOHL.

B o6meM, crenyer ckasarb, uto V-MOII-Tpan-
3HCTOPHl MMeIOT GoJsblIOe NOTEHlHaJ/JlbHOe 3HaUYEHHEe
IUIsT MOLIHOH BBICOKOYACTOTHONH TexXHHKH. Tak Kak
OHH SIBJSIIOTCS OTHOCHTEJNBHO HOBBIMH TNpHGOpaMH,
TO HaBepHAKa JpaJjbHefiline pa3paboTKh CHeNAOT
HX emie Gosee BaXKHBIMH KOMIOHEHTAMH IJsl JaH-
HOro kKjacca npuMeHeHu#. Takum o6pa3oM, HaJiH-
yMe KaK NOJeBbX, TaK H OHNOJSPHBEIX BBICOKOYAC-
TOTHBIX MOIIHBIX TPaH3HCTOPOB 3HaYMTEJbHO pac-
IIHpSieT BO3MOXHOCTH pa3pabOTUHKOB B NJaHe BHI-
60pa aKTHBHBHIX KOMIIOHEHTOB, 00eCHeyHBaIOIIHX
JasbHelllee yJay4ylleHHe XapaKTePHCTHK CXeM H VyII-
pollleHHe HX KOHCTPYKILHH.
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