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Mll16 H M1117 - c'leT'IHKH nocne.ctoaaTem.aoro .cteii:
CTBH.H Ha 13 H 10 .llBOH'IHbiX pa3p.SI.IlOB. flpHHUHnHallbHbi9 
cxeMhi npHBO.Il.HTC.H Ha pHc. 1 H 2. C'!eT'IHKH pa3pa6aThi
aanHCb .ctn.H OTC'I9THOH CHCT9Mhl KOOp.llHHaTHOI'O yCTpoii:
CTBa c HHTepnon.HTopoM H .ctn.H aaanoroao-uHilJpoahiX 
npeo6pa3oaaTeneii: THna EAfl-1 024/1/ H ahmonaeHhi a TOM 
>Ke CTaH.ctapTe, B KOTOpOM BhinOnHeHbi 4JyHKUHOHanbHhi9 
norH'IeCKHe aneMeHThi M1000 /2/ •cnHpam.aoro H3MepH
Ten.H" OH .SlH. B OCHOBHOM C'I9T'IHKH BbinOnHeHbi Ha .nT n
MHKpocxeMaX cepHH 217. H a BhiXO.Ile 6noKa M 1117 HC
nonb3YIOTC.H aaaeCHhie aneMeHThi .ctn.H nepexo.cta c nonoiKH
TenbHhiX ypoaaeii: cHrHanoa 0 • 2,6 B aa oTpHuaTellbHbie 
0 • -4 B. MaKCHManbHa.H 'laCToTa c'leTa He HH>Ke 5 Mfu • 

.Usa nepBhiX pa3p.SI.Ila c'leT'IHKa M1116 BhmonHeHhi no 

cxeMe "MASlER SI...A:VE" TpHrrepa /3,4/ . 3To n03aonHno 
nOBhiCHTb MaKCHManbHO .ctonyCTHMyiO BXO.IlHYIO '!aCTOTy 
c'leTa .llO 15 Mfu, a npH oT6ope MHKpocxeM .ctn.H nepBhiX 
Tpex pa3p.SI.IlOB - .cto 23-25 Mfu. 3anycKaiOmHii: HMnym.c 
np.HMOyronbHOH ilJopMbi nonO>KHTenbHOH non.HpHOCTH -
2,6 B H .ctnHTenbHOCTbiO He MeHee 15 ac. B Ka'!ecTae 
ycHnHTeneii: HH.IlHKaUHH HCnOnb3YIOTC.SI PT n MHKpocxeMhi 
cepHH 201. flpe.ctnonaraeTC.SI nO.ctKniO'IaTb HX K BhiXO.IlaM 
Tpurrepoa '!epe3 .llHO.Ilhi .ctn.H yMeHbiiieHH.H anH.HHH.H aa 
pa6oTy C'leT'IHKa. BhiXO.Ilhi C'leT'IHKa, cTpo6HpyeMbie 
.llBYM.SI CTpo6aMH 1 '!epe3 .llHO.Ilhl nO.ctKniO'IaiOTC.SI K BbiXO.IlHbiM 
KOHTaKTaM pa3'beMao Ha pHCo 3 noKa3aH BHeiiiHHH BH.Il 

6noKa M 1116. 
EnoKH M2106 H M2206 pa3pa6oTaHbi .ctn.H ycTpoii:cTaa 

HaHeceHH.SI cny>Ke6HOH HHilJOpMaUHH Ha nneHKY npH ilJoTo
rpailJHpOBaHHH 06'beMa 2-MeTpOBOH BO.IlOpO.IlHOH KaMepbi 
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"niOllMHna"/S/. 3TH 6nOKH IIOCTpOeHbi, B OCHOBHOM, Ha 

MHKpOCXeMaX pe3HCTOp-TpBH3HCTOpHOil: norHKH (PT n) 

cepHH 201 H HBn51IOTC51 llOIIOnHeHHeM H llBnbHeil:WHM pa3-

BHTHeM CHCTeMbl lPYHKUHOHanbHbiX 6nOKOB 601IbWHX npo

CMOTpOBQ-H3MepHTenbHbiX cTonoa EnC-2 (cepH51 M2000)/
6

/. 

neKallHbiH C'leT'IHK M21 06 HMeeT 'laCTOTy C'leTa no 

5 Mru, 6noK-CXeMa ero npHaeneaa Ha PHC. 4. nn51 3aHe

ceHH51 B cqeT'IHK 'IHCna IIpH IIOMOWH MHOrOII03HUHOHHOrO 

nepeKniO'IaTeng Ha axone 6noKa pacnono:lKeH neKallHbiii 

WH4JpaTop. 11cnonb3Y51 BbiXOllbl WH4JpaTopa "1,2,4 H 8", 
MO:lKHO 38HOCHTb 'IHCnO B llBOH'IHO-lleC51TH'IHOM KOlle • 

CTpo6oM "3aaeceHHe" 'IHCno aanHCbiBaeTC51 a C'leT'IHK. 

ilepecqeTHa51 neKalla conep:lKHT 4 TpHrrepa 2TK171. 

3anycKaiOWHH HMnynbC - nonO:lKHTenbHOH nongpHOCTH, 

np51MoyronbHoii 4JopMbi, aMnnHTyno:H 2,6 B H nnHTe1Ih

HOCTbiO He MeHee 15 HC. 

3neKTpH'IeCKa51 cxeMa coen~HeHH:H TpHrrepoa 

2TK 171 B nepecqeTHOH lleKane ( CM. pH C. 5) cyweCTBeH

HO OTnH'IaeTC51 OT npyrHX lleKallHbiX C'leT'IHKOB /7,8/, Bbl

nonHeHHbiX Ha TeX :lKe aneMeHTaX. nn51 yMeHbWeHHSI wyH

THpOBBHHSI BXOllbl PT n MHKpocxeM llBOH'IHO-lleCSITH'IHOro 

lleWH4JpaTOpa IIOllKniO'IBIOTCSI K KOnneKTOpHbiM BbiXOllaM 

TpHrrepoa neKallbi qepea llHOllbi. YnpaaneHHe ocywecr

anHeTCH ypoaHeM CHraana OTKpbiToro rpaH3HCTopa. Korna 

Ha KOnneKTope norH'IeCKHH ypoaeHb CHrHana BbiCOK -

llHOll aanepr, a aa ynpaanHeMhiH axon PT n nonaeTCH 

IIOnO:lKHTenbHbiH IIOTeHUHan OT HCTO'IHHKa IIHTBIOWero Ha

npH:lKeHHSI qepe3 6a30BbiM pe3HCTOp. 

llBOH'IHO-lleCSITH'IHbiH newH4Jparop ynpaBnHeT pa60TOH 

ycHnHTene:H-wH4JpaTopoa ceMHCerMeHTHoro THna (SEVEN 
SEGMENT CODE). CeMb BbiXOllHbiX ycHnHreneH: TaKoro 

wH4JpaTopa KOMMYTHPYIOT B onpeneneHHoii nocnenoaaTenb

HOCTH MHHHaTIOpHbie naMnO'IKH HHllHKaUHH HCM- 6,3-20, 

BXOll51WHe B KOHCTpyKUHIO UH4Jpoaoro HHllHKaTOpa. 0nHCa

HHe UH4Jpoaoro HHllHKaTopa naao B pa6oTe /9/ . 

B 6noKe M2206 conep:lKaTCH naa aeaaBHCHMbiX ycH

nHTenH-wH4JpaTopa, npenaaaHa'leHHbie nnH yrrpaaneHHH 

HHllHKaTopaMH CeMHCerMeHTHOrO THIIa OT MHOrOII03HUHOH

HbiX lleKallHbiX nepeKniO'IaTeneil: HnH llpyrHX CXeM, HMeiOWHX 

lleCSITH'IHb!H Bb!XOll. 3neKTpH'IeCKaSI CXeMa 6noKa IIpHBO

llHTCSI Ha pHc. 6. 
7 
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PHc. 4. BnoK-cxeMa ueKauaoro c'!eT'!HKa c 

Ha UHQ>poayiO liHJlHKaUHIO ( 6noK M2106). 
BbiXOJl8MH 

"JaHIC~IIUI• "9" 

p HC. 5. naOH'IHO-JleCSITH'IHbiH C'!eT'IHK C IIIHQ>pa TOp OM 38-

HeCeHHSI Ha BXOJle H C )leiiiHQ>paropOM )leCSITH'IHOH UHQ>po

BOH HHJlHKaUHH Ha BbiXOJle ( 6noK M21 06) • 
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MoAynH AeCSITH'iHOH HHAHKaUHH M2409, M2409T 

H M3Gl coaM&lllaiOT ABe WHKUHH: 

a) aneKrpoaaoro 6noKa; 

6) CBeTOBOrO HnH OITTH'ieCKOro HHAHK8TOpa. 

HAeSI TaKoro COBMellleHHSI B03HHKna B CBSI3H C paa

pa60TKOH cneuHaJibHbiX nynhTOB oneparopa AnSI 60nhlliHX 

npocMoTpoao-H3MepHrenhHbiX CTonoa EITC-2 H AnSI 

CrrHpanhHoro H3MepHTenSI, paapa6oTaHHoro a OH.HH. TaK 

KaK nynhT oneparopa o6bi'iHO yAanea OT ocaoaaou aneKr

pOHHKH ITpH6opa, TO ITpHXOAHTCSI BeCTH 6onhlliOe KOnH

'ieCTBO KOHUOB TOKOBbiX CHrHanOB ynpaaneHHSI naMIT8MH 

HHAHK8UHH. 3TO C03A8Bano TPYA HOCTH, CBSI38HHbie C He-

06XOAHMOCTblO YCT8HOBKH AOITOnHHTenbHOro o6opyAOB8HHSI 

H ITOAaBneHHSI ITOMeX. flpHMeHeHHe MOAyneii: IT03BOnHnO 
B HeCKOnhKO paa COKpaTHTh KOnH'ieCTBO yrrpaanSIIOlllHX 

Ka6eneii: H ITOBbiCHTh a4J4JeKTHBHOCTh HCITOnb30B8HHSI 

o6~eMa nynhTa oneparopa. 

MoAynH M2409 H M2409T - HcnonHHTenhHhie aneMeH

Tbi. BXOAHOH 'ieTbipexpa3pSIAHhiH ITOTeHUHanbHbiH perHCTp 

(pHC. 7) ITO CTpo6y "3aHeCeHHe" rrpHHHMaeT ABOH'iHO

AeCSITH'iHhiH KOA 1 AeKaAHbiH AelliH4JpaTOp BOCCTaHaBnHaaeT 

3H8'ieHHe AeCSITH'iHOrO 'iHCna H ynpaBnSieT COOTBeTCTBYIO

lllHM ycHnHTeneM HHAHKaUHH. B KaqecTae ycunHTeneii: 

HHAHK8UHH MOJ:lynSI M2409 HCITOnb3yiOTCSI Te JKe MHKpo

CXeMbi cepHH 201. D.eCSITH'iHbiH HH}:{HKBTOp BblllOnHeH Ha 

MHHHaTIOpHbiX 6ecuoKonbHhiX naMrrot.rKax THrra HCM- 6,3-20. 

U u4Jpa Bhirpaaupoaaaa a a rroAnO:>KKe H3 oprcTeKna Ton
lllHHoii: } MM. flaMITO'IKa ITOACBe'IHBaeT B TOpeU flOAnOJKKH 

H coaaaeT caet.reHHe UH4Jpbi. Uu4Jpoaoii: HHJ:lHKaTop KperrHT

CB Ha rrnare. BHelliHHH BHA MOJ:lynB ITOK838H Ha pHC. 8, 
KOW" ,pyKUHSI - Ha pH.C. 9. 

B MOAyne M2409T Hcrronb3YIOTCSI AorronHHTenhHhie 

Tp8H3HCTOpHbl8 YCHnHTenH HHJ:lHKBUHH }:{nSI ynpaaneHHSI 

6onee MOlllHb!MH naMIT8MH H8KanHB8HH51 OITTH'IeCKOH SI'IeHK!i 

ITIT21 MCE. flnara Moayng aaKperrnSieTCSI a Henocpea

craeaaoii: 6nuaocTH or aee. Bayrpb orrTHt.recKoii: Sit.reii:Kii 

ITOMellleH HeraTHB C J:leCSITblO UH4JpaMH, H306paJKeHHe 

KOTOpb!X rrpoeulipyeTCSI Ha MaTOBblll 8KpaH.8MeCTO UlilPP MOJK

HO Bb!CB8'IHB8Tb }:{8CSITh ApyrHX C006llleHHH B BHAe cnoa Hnli 

ycnOBHblX CHMBOnOB 1 38MeHHB HeraTHB OITTH'IeCKOH SI'ieHKH. 
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Moayllb nepee"l:eTHoii: aeKaabr M301 e aee.SITH"'HbiM 
HHL{HK8TOpOM OTnH"l:8eTe51 OT M24Q9 TeM 1 'ITO Ha 8TO:fi 
Me nnaTe paenonaraeTe.SI LlBOH"'Ho-aee.SITH"l:Hhiii: eqeT"'HK, 
BbinOnHeHHbifi Ha MHKpoexeMaX 2TK171 no T8KOfi Me 
exeMe, 'ITO H s 6noKe M2106. CTpo6oM "3aaeeeHHe" 
LlBOH"'HO-Ltee.SITH"l:Hbifi KOL{ "l:Hena nepeHOeHTe.SI B perHeTp. 
3Ha"'eHHe "l:Hena BbieBe"'HBaeTe.SI Ha UH¢p0BOM HHLlHKeTope 
s Te"l:eHHe seero speMeHH pa6oThr eqeT"'HKa ao npHxoaa 
eneayromero eTpo6a. Moaynb eaa6MeH pa3'beMOM MPH-44 

L{n.SI BbiBOL{8 LlBOH"'HO-Ltee.SITH"'HOrO KOL{8 e nepee"l:eTHOfi 
aeKBLlbi. KpenHTb Moaynh MOMHo asyM.SI enoeo6aMH: 

a) BHHTBMH Ha nHuesyro naaenb 6noKos HnH 
6) llpH llOMOil.lH pa3'beMa. 

Ha pHe. 10 noKa3aHa pa3soaKa asyx eTopoH neqaTHofi 
nnaTbi Moayn.SI. 

3aKnroqeHHe 

0nHebiB8eMb!e B HaeTO.Sill.lefi pa6oTe ¢yHKUHOHanbHhie 
6noKH OTHOe.SITeg K "'Heny nepBhiX pa3pa6oroK s Ol1.Hl1 
Ha HHTerpanbHbiX rH6pHLlHbiX MHKpOeXeMaX e llpHMeHeHHeM 
LlByXeTOpOHHHX lle"l:8THbiX nnaT e MeTannH38UHefi OTBep
eTH:fi. Bee 6nOKH pa3pa6aThlBanHeb H3 paeqeTa Maeeosoro 
npOH3soaeTsa Ha eneuHanH3HposaHHhrX 3asoaax. TaK, 
aanpHMep, MoaynH M2409 H M2409T, BXO.SILllllHe s eoeTas 
eHeTeMbi "CnHpanbHhifi H3MepHTenb ", 6binH H3rOTOBneHbi 
B KOnH"l:eeTse HeeKOnbKHX eoTeH WTyK. 

Oeo6oe BHHMBHHe asTopa npH pa3pa6oTKe pHeyHKos 
ne"l:aTHhiX nnaT 6hrno yaeneao sonpoeaM onTHMH38UHH 
pa3BOL{KH H llOBbiWeHHIO eTeneHH HHTerpaUHH 6noKOB 

(eM. pHe. 3,8,10). KaK npasHno, exeMa 6noKa eoaep*HT 
noBTOp.SIIOWHeeg ysnhr HnH sneMeHThr. Caaqana Tll.laTenhHO 
oTpa6aTbrsaneg pHeyHOK ang oaHoro, oTaenhHoro ysna
¢parMeHTa, 38TeM OH llOBTOp.Sineg ang oeranbHbiX sneMeH

TOB H y3nos. K npHMepy, "¢parMeHT" LlBOH"'Ho-aee .SITH"'
Horo aewH¢paropa rrosrop.SieTeH s 6noKax M2106, M2409, 
M2409T H M301. TaKofi noaxoa nossonHn s HeKOTOphiX 
enyqagx npeaenbHo nosbreHTb eTeneHb HHTerpauHH. Ha 
qaeTH pa6oqefi noBepxaoeTH nnaThi Moayng M2409 pa3Me-
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poM 55x55 MM 2 pacnonaraeTCB 16 MHKpocxeM, a Ha 
nnaTax pa3MepoM 200x96 MM 2 - He 6onee 36 Kopnycoa 
MHKpOCXeM H OKano llBYX JleC.HTKOB HaBeCHbiX 3neMeHTOB, 

KpoMe Toro, MHoro BHHMBHHB 6bmo yaeneHo aonpo
caM fiOBbillieHH.H KaqeCTBa ~OTOOpHrHHanoa H fiOHCKy 
nporpeCCHBHbiX MeTOJlOB HX H3rOTOB~eHH.H, 
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