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TexHUHUYUecCcKOE onMCcCaHMUE

K 53.060.001 TO



1. BBEJEHUE

1.1 Hacrosmee TexHmyeckoe omnucauve /TO/ mnpemHasHAUEHO

IJid WM3YUYEeHMA HaKOIIUTeJd

/JHMTMI/ EC 5088 wm HMI'MI c @OBOMHOM MJjoTHOCThi M30T 5050 E. B HeMm
OIIMCHIBAKTCHA SJIEKTPpMUYECKUE n MeXaHnueCcKme XapaKTEepPUCTUKN
HakonuTessa M30T 5050 E m EC 5088.
1.2 ConmepxaHMe TEeXHMNUYECKOT'O ONMCAaHMS:
cTp.
1. BBemeHue 7
2. HasHaueHue 8
3. TexHMUEeCKMe OaHHHEe 9
4. Cocraer musmenmusa 9
5. YcrporcTBo M paboTa HaAKONUTEJS 10
5.1 MexaHu3M OpMBOIa I'MOKOT'O MATHMUTHOTO nucka 10
5.2 MexaHM3M [O3BMLUMOHMPOBAHMSA T'OJIOBKM 3anmcu/
BOCIPOM3BEOEHUSI 13
5.3 MarHuuMTHas T'OJIOBKA 3anycyu/BOCIPOM3BEIEHNS 13
5.4 Hocurenbp mHOOpMaUUM — TUOKUNM MaT'HUTHBI
ouck I'MI 13
5.5 BuOOpP HaKONUTEII 14
5.6 BkiodeHMe IOBUTATES 14
5.7 IlouCcK HeOoOXOIMMOM HOOPOXKU 14
5.7.1 Boz3BpaT k mopoxke 00 15
5.7.2 louck Haszaxn 15
5.7.3 llouck BIepen 15
5.8 Onepalusa 4uTeHMUe 15
5.9 Onepaumsa szanmchb 16
5.10 VHTepberic HMI'MI 16
5.10.1 MHQOPpMaUMOHHEM MHTepdelc 16
5.10.1.1 BxonHele MHTepOeMCHEE JIMHUU 16
5.10.1.2 BuxonHble MHTepP(EeMCHBIE JIMHUM 22
5.10.2 Inrapoumii nHTepdemc 23
5.10.3 dusnueckas peanuszalus MHTep@eﬁca24 5.11. [IencTBue
BJIEKTPOHHEIX cxeM 24 5.11.1 IHmara "Joruka" /JOTK/ 26
5.11.1.1 VYnpaBJyieHMe WaTrOBOI'O IOBUTATEJS 26

Ha MMHMaTIOPHOM TMOKOM MATHMTHOM ~OUCKEe



5.11.1.2 dopmumupoBaume cursHajsa UHIEKC/CEKTOP 27
5.11.1.3 dopmmpoBaHue curHajsa LOPOXKA 00 27
5.11.1.4 dopMupoBaHME cuI'Hajia 3AUNTA 3ANNCHU 28

5.11.1.5 T'eHepupOBaHME CUTHAJIOB 3alMCU U TYHHEJIBHOT'O
CTUPaHMUA 28

5.11.1.6 YcuneHue u GopMMPOBaHME CHUITHAaJa

BOCIIPOU3BENEHUS 28
5.11.2 HOnara "Perynarop" /PEIJ/ 29
6. KOHTPOJIbHO-M3MEPUTEJIbHEE NPUOOPEL 29
7. MapkupoOBKa M IJIMOMPOBAHME 29
8. YmnaxkoBka 30

2. HA3BHAUEHNVE

HaxonmTesb Ha MMHMATIOPHOM TMOKOM MarHMTHOM mnucke EC
5088 /M30T 5050 E/ mnpenHasHaueH Mg pa®oTH KakK BHEWHEN OIaMaTy
MajJblXx M MMUKPOBBUMCIIMTEJIbHEIX MallMH, B CPeInCTBaxX BBOIA HaHHEIX B
5BM, 1OJjig BBeIeHMsS CJyXeOHHX [IpoTpaMM B YHOPAaBJIAOIY [IaMaThb
npoueccopa MM B YHOPaBIdolMe yCTPOMCTBa OOJbUIMX HAKOIUTEJEM Ha
MaTrHMUTHHX OMCKax.

HMI'MJ] pa6oTaeT C I'MOKMMM MATHUTHEMU OMCKAMM /MATKME WU
TBEpOLre CeKTopHuee dopmaTe/, oTBeuabuyMmu OH 09  71545-80 wmiwm
SKBUBAJIEHTHEIMM .

Ycioeusa sKCIIyaTaluMM HaKONUTEJIs:

a/ PaBoume KIMMATUUYECKME YCJIOBUS /HOPMAaJIbHEE/

- TeMmmnepaTypa Bo3dyxa - +25°C = 5°C

— OTHOCHUTEJIbHAsS BJIAXHOCTL — 65% * 15%
- aTMocdepHOe IaBJIeHUE -— 101 (+4 -8) xPa

6/ NpenesbHbE 3KCIIYATALUMOHHHE yCJIOBUSA

- TemmepaTypa Bo3myxa - oT +10°C mo 45°C

- OTHOCUTEJIbHAS BJIAXHOCTb BO3myxa npu 30°C /6es pocer/ -
no 80%

- arMmochepHoe mamiieHme - oT 84 xPa mo 107 xPa

- B/ YCJOBMSA TPaHCHOPTUPOBKU

- TeMnepaTypa BO3myxa oT -50°C mo +50°C

- OTHOCUTEJIbHASA BJIAXHOCTbL BO3myxa npu 30°C mo 95°

- aTrMocbepHoe maeynenue - ot 84 xPa nmo 107 xPa

- MHOT'OKpaTHAad ymapHasa Harpyska - 147 ms uHa -2 /15 g/

OpM OPOIOJDKMTEJIBHOCTL MMIIyJibca OT 5 ms mo 10 ms.



3. TEXHMYECKME JIIAHHHE

3.1 Hocurenb mHpopMaumm- TUOKMUMA MATHUTHBEIM OUCK /OuckeTa/

B cooTBeTcTBMM Cc OH 09 71545-80 wmiam SKBUBAJIEHT.

3.2 MakcuMasyibHas E€MKOCTbHb I[IaMsATM HaKONUTEJIS

N30T 5050 E - 218,8 kbytes
EC 5088 - 109,4 kbytes
3 Umucyio paboumx HnoBepxHocTen - 1

4 Yycyo pmopoxek — 35 /or 00 mo 34/
3.5 MakcuMaJIbHOE BpeMs [IO3MLUMOHMPOBAHMS Ha COCEIHID
nopoxky — 40 ms
6 MeTon zanucwu — MPM/PM/
7 JlnHeVHasa IJIOTHOCTBL 3alMCUM Ha HOOpoxke 34:
N30T 5050 E - 204 bits/mm;

EC 5088 - 102 bits/mm
3.8 Yacrora Bpamenus I'MJ - 300 min'+1%

3.9 [InTaHMe OT BHEWNHEI'O MCTOYHMKA
+12V +-5% /0,6 V/ woMmmHamnabHelt TOok 0,9 A
MaKCUMaJIbHEM TOK 1,8 A
nynbcaunu <= 110 mV p-p
+5V +-5% /40,25 V/ unommuamnbueii Tok 0,9 A
MakcuMasibHE Tok 0,95 A nynbcaumm
<50 mV p-p
3.10 HapmexHocTb HMI'MI:
- cpenmHee BpeMs Mexny IOByMs orkazamm-— 2000 h*
- CcpenHee BpeMsa Oyig yCTpaHeHusa omHoro orkaza —-0,5 h
- mocroBepHOoCTb— 10-8 ommBku/bit

* Ipn 3arpyxeHum rojoeku 30%, HO He Oombme 100000 umkioB

HaTrpy3KM DSJIEKTPOMAaTHUTA .

4. COCTAB U3IEJINA

HMTM]I cocTomuT M3 cjenywoumux rpynn /cMm. ¢ur.l/. 4.1
MexaHMKa

- xopnyc /16/

- JmueBas naHesis /8/ ¢ 3aMmblKapmuMM ycTpoincTsoMm /7/

- pamka /3/ c npuxmMawomen marnton /4/



- wnuHzens /5/
- KapeTka /13/ ¢ TOJOBKOM 3amnmucyu/BOCIPOU3BEIEHNS
/10/ v mpwxuMm /2/ 059 HAaTrpPy3KM TOJIOBKMU.
4.2 DJeKTpOMEexXaHMKa
- syekTponBuraresis /19/ NOCTOSHHOTO TOKa C Taxore-—
HepaTopoMm njs npmusonma I'MI /6/.
- WAToBOM sJlekTponBuraTess /15/ mjisa no3uUMOHMPOBA-
HMS TOJIOBKM 3anucu/BOCHPON3BENEHNS
- zyexkTpoMarHuT /12/ mysa HATPY3KM T'OJIOBKU
- maTumk "Vupmexkc/cexkrop" /20/
- MuKporneperjumouaress /9/ "3aummra zanmcu"
- nmarumk /18/ "Iopoxxa 00"
- ToJioBKa uTeHus/zanucu /10/
4.3 DJEeKTPOHMKA
SnexTpoHuka HMI'M]] pacnojioxeHa Ha »OByxX IwaTax "Peryna-
Top" /PETJI/ /17/ wm "Jormuka" /JIOTK" /1/. Ha mnsare PETJI pacnojioxeHa
cxeMa IOoOIAepXMBamuas CKOPOCTH BpAUlEHMS DJIEKTPOIBUIATENS I[OC—
TOSHHOT'O TOKAa B ONpemeJieHHBxX npemesax. /Cm. ¢wur.2/
Ha nmate JIOTK pacHoOJIOXKEHBl CXEME:
- bopMmmpoBahumusa curHasa MHIEKC/CEKTOP
- YOpaBJIeHUS TO3ULMOHUPOBAHMEM I'OJIOBKM
- YIOpaBJIeHUS HATPYy3KOM T'OJIOBKMU
- bopMMpPOBAHMSA CUTHAJNA 3alucCU
- yCUJIeHMS CHUTHajla BOCIPOM3BEIEeHMS UM QOPMUPOBAHMUS CUI-—
HaJsia JAHHHE UTEHNA
- 3ammMTa 3anmMcu u GopMMpOBaHUE curHajsa SAINTA
SAIVCHU
- dbopmmporBanme curHasa JOPOXKA 00

5. YCTPOMCTBO M PABOTA HAKOIUTEJIA

5.1 MexaHn3M npmuBoIa TMOKOTO MaTHUTHOTO OMCKa /our. 1/
SnexkTponeurarens /19/ HMI'MII nuTaeTcs NOCTOSHHEM HaNpsxeHueM +12V
1 npu nomoum mkuBa /11/ npuBOOMT B OBUMXEHME WNOMHIEJb. CKOPOCTH
BpalleHMsa IHogmepXuBaeTCA B  OIpemeJieHHBIX [penejlax Ipu  [IOMOWU
CIIeLUMAaJIbHOM CXEMEH, PACIIOJIOXEeHHOM Ha mjate PEIVJI, KOTOpasda wmC—

[IOJIb3yEeT CUI'HAJI BCTPOEHHE B B3JIEKTPONBMIATEJIb TaxOoT'eHepaTopa.
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TuOKMI MaTHUTHENL guck /TMI/ /6/ LeHTpUPpyeTCd M IPUXMU-MaeTCs K
wnyHmeso /5/ npy noMmomy IpuxuMakbmei wmarosl /4/ pacroJIo-XeHHOM Ha
pamke /3/. 32ra pamka [OOHMMAaeTCs M OIyCKaeTcs I[pM  [1OMOLM
3aMEIKAKIETO yCTpoMcTBa /7/ PacHIOJIOKEHHOTO Ha JIMLUEBOM I[aHeln
HAKOIUTEJIS .

5.2 MexaHuUsM IIO3BMUMVMOHMPOBAHNMA TI'OJIOBKU qTeHMH/BaHMCM

T'osmoBka qTeHMH/BaHMCM IIO3MUMOHMPYETCHA Ha XEeJIaHHYI IOOPOXKY IIpn

noMoumy WaroBoro asuraresisa/15/ u manbw/14/ CO COMpalibHBEM XEJIOOOM.

llaropo¥ IOBUTIATEJb KPYyTUT wandy B HalpaBJIEHUM I[I0 YaCOBOM
CTpeJIke MM B OOPAaTHOM HaANpaBJIEHMM IIPM UYeM IJiS [NepeMelleHMs I'OJIOBKU
Ha OIHY IHOOPOXKY WAaTrOBOM IOBMI'ATEJIb COBeplaeT IOBa Wlara. YIIpaBigollee
YCTPOMCTBO IepenBMTaeT TI'OJIOBKY Ha OIHY HOOPOXKY, BHIaeas TOJIBKO
OIOMH VIMITYJIbC -IAT. BrTopoM  mMMINyJbC BEIPabaTEBAETCH B caMoM
Hakonmuresie /nmaTa JIOTK/.
5.3 ToJiloBKa UTeHMA/3anmcu
T'oJloBKA YTeHusa/3anmnucu HMI'M]IT /10/ HaXOIUTCH B
HENOCPEeINCTBEHHOM KOHTakKTe C HocuTeseM wuHbopMmaumm - TIMIO /6/.
CrekJjioKkepaMmuueckas I[IOBEPXHOCTb TI'OJIOBKM KOHCTPpyMpOBaHa TakK, UYTOOBL
OoCTUIJIaCch MaKCMMaJlbHas oOTHada CUIHAJla K M OT HOCHUTeNd MHOoOpMaLMM
C MMHVMAaJIbHEIM M3HallMBaHMEM [NOBEPXHOCTM T'OJIOBKM u I'MI.
IJig OCYMEeCTBJIEHMS JIyUulleo KOHTAKTa Mexny TOoJIOBKOM u I'MI
BO BpeMa oOMeHa uHbGopmaumm I'MII OONOJIHMTEJIBHO NPWXMMaeTCcsa K
TOJIOBKE.
5.4 Hocurenes mHOopMauum - I'M]I
B HMI'MI wucnomnb3yercsa I'MI corjslacHo OH 09 71545-80 wnnm
SKBUBAJIEHT. Pasmepws I'MI criemynomue :
- BHemHuy nmametrp 130 + 0,2 mm
- IMaMeTp LeHTpupykbumero orBepctus 28,57 0,025 mm
- rmoyummHa 0,08 +-0,01 mm
- pasMepn njacrTMaccoBoro /6GymaxHoro/ koHBepTa 130,4
x 130,4 mm
TexHnueckmne xapakrTepuctuky I'MI crenyomme :
- ckopocTh BpameHusa 300 min™t
- BpeMs IoJIHOTO obopoTa 200 ms
- KOJIMUECTBO IOPOXek Ha paboueit noeepxHocTu 35 /or 00 mo 34/

- muamMeTp nopoxkyu 00 - 114,3 mm

13



- IyaMeTp Hopoxkm 34 - 78,32 mm
- JIMHEeNHada IIJIOTHOCTBb 3anmMcy Ha »nopoxke 34-204 bits/mm
— NOKpHTHEe - depposiakoBOE

I'MII ycTaHaBJIMBaeTCsa B HaKONMUTEeJb cJenyiluyMm obpazom. Oc-
BOoOOXIaeTcsa 3aMOK Ha JIMLEBOM I[IaHeJM HaKONMTeJs, OIpudYeM IleJb [I0n
HMM OTKpeIBaeTcsa. I'MI ycTaHaBJIMBAETCS,dTOOB STMKEeTKa KOHBepTa Owlla
C BEpPXHeM CTOPOHH. I[IpM 3aMHKaHMM 3aMmka ['MI LeHTpUPpYyeTCs K UWIMHIe-
Jo. I[Ipy »TOM 3akKpeBAeTCH M leJlb Ha JIMLeBOM naHesu HMI'MI.

5.5 Bubop HakKONUTEJs

BeIOOP HAKOMNUTEJIS I[POM3BOOUTCS AaKTUBUPOBAHMEM MHTepbenc—
HOM JsmHMM BHBEOP. Ilpy HOpMaJibHO paboTamnleM HaKONMTeJle ONHOBPEMEHHO
C BHIOOPOM IMPOUCXOOUT 3arpyXeHMe TOJIOBKM U MHIAMKaTop "HAKOIUTEJH
BEHBPAH" Ha JMLEBOM [IaHEeJM 3aropaeTcs.

K omHOMY VYY MOTYT MNOIOKJIOYEHB 0O dYeTepex HMI'MI. Iina BE-
fopa KaXZOTO M3 HUX CYWECTBYT UYeTHpe OTIeJIbHbE MHTepQeMCHBEEe JIM-
HMM, 3akKaHumpawoumecs Ha njaate JIOT'K dYeThHpPbMA KOHTPOJIBHBEIMM TOUKAMU
/X1, X2, X3 u X4/. ECiM HAKOIMTEJIb [NOJIKEH BHIOUPATHLCS KaK [IEPBBEI TO
kK X5 HyxHO nomcoemmHuTb X1. IlomcoemmHeHmeM Kk X5-X2 wium X3 om-
peneyngeT HaKONUTEeJIb KakK BTOPHM MIM TpeTbMM. ONHOBPEMEHHO C BHOOPOM
HaKONMTEJII pas3pelalnTCcs M BHEXOIHHE MHTepobelricHee JmHMM JOPOXKA 00,
VHOEKC/CEKTOP m 3AUMTA 3AIUCK.

Ecim x YV nomcoemmMHAETCA TOJBKO OOVH HaKONUTEJb, TO BCe
ero MATb KOHTPOJIbHEIE TOoukM /X1 ... X5/ 3akopaumeBanTCcs.

5.6 BkJioueHMe nBUTaTEJId

UroOrl mnponesiaTb onepauum 3ANNCH WM UYTEHME HYyXHO CcHada-
JIO BKJIOYMTBL 3JIEKTPOOBUIATEJIb IIOCTOAHHOI'O TOKa. OJ3TO IMIPOU3BOOUTCH
nyreM axkTueupoBaHuA JmHMM CTAPT. UYrToOer I'MI mMeJs BO3MOXHOCTbL IOC-—
TMYb CBOK HOMMHAJIBHYK CKOPOCTBL BpalmeHmusa u onepaumn 3AIMCH wuin
UTEHVE coBepUMIMCBh MNPABMJIBHO, HEOOXOIMMO UYTOOBI KOMaHIOE OO oOOMeHe
nHOOpMaALMM MOIABAaJMMCh K HaKONMTEJK He paHee dYeM 1s MOCJe CcTapTa
3JIeKTPpOOBUIraTesNAd,

BeIKJIIOUEHME D3JIEKTPOIOBUTATEJIA TOXE IIPOM3BOIUTCHA 10 KOMAaHIe
oT VY myTeM IeakTuBUPOBaHMA JMHMM CTAPT. UTOOB NPOIJIMTL XMAHL I'MI,
TOJIOBKM M BJIEKTPOIBUITATEJS [NOCJIEOHMM BBEIKJIOUWAETCH KaxXIpli pas3 Kornoa
B TeueHme-25 /10 oboporor I'MI/ mocjie BHIIOJHEHMSA MOCJEIHEN Oolepauun
He I[oJlydaeTcs HOBasg KOMaHJIa.

5.7 Ilouck HeOoOXOIMMOM HOPOXKU

B MOMEHT BKJIOUEeHMA NMTAaHMA IIOJIOXKEHME T'OJIOBKM Heolpene

JIEHHOE.
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I[loaTOMy IepBOE IeMCTBME, KOTOPpOe IOJDKEH BHIIOJHMTBL HAKOMNUTEJIb — 3TO
BO3BpaT k mopoxke 00.

5.7.1 BosBpaT k pmopoxke 00

UTOOBl BHIIOJIHUTHE D3TO NEMCTBME HeOOXOOMMO OIpenesiMTh Hall—
paBJieHre nOBmxeHmsa HASAIN m no JgmHMuM A" nepemaBaTk MMIIYJIBCH OO TeX
op HnokKa CuTHaj no mHrepdercuHonm smHmm JOPOXKA 00 axkTuBMpyeTCs,T.e.
noka IOJIyUYMTCS HMSBKUM ypPOBEHb. B camMoM XyImeM CcJjlydae uYUCIIO
VIMIIYJIbLCOB, IepemaBaeMelx 0 JmHuM WAT, 58. 3T0 cjyuall korma I'OJIOBKA
IOBULMOHMPOBaHa 3a 34 »OOpOXKe M MAPMK BHCKOUYMJI M3 CIOMPAJBHOTO
xejoba. Ilpy 3TOM MOJIOXEHMM MaKCMMAaJIbHOE UYMCJIO MMITYJIbCOBHEODXOOVMBIX
yTOOB WAPMK [IOIajyl B CHOMPAJIBHBDNI Xejio® M TOoJIOBKa Ionaja Ha 34
OOPOXKy — 24. OcranbHbHe 34 uMMIOyJibCca HeOoOXOoOMMEl UTOOH I'OJIOBKA BEp-—
Hynack ¢ 34 Ha 00 ZOPOXKY.

5.7.2 llouck Haszan

YToOB BHIIOJHUTL DB3TO IeMCTBME HeoOXOoIMMO OT YY IO JIMHUM
onpenesyigUel HalpabJIeHME OBMWXEHMS [IOIaTh BHECOKUNM YyPOBEHb,a IO JU-—
Hyy AT - CTOJIBKO MMIIYJIBCOB, CKOJIBKO pPasHMIa MeXIOy HOMEPOM HOOPOXKMU
Ha KOTOPOM HaxoOMJlaCb TI'OJIOBKa M HOMEPOM IOPOXKM Ha KOTOPOM OHa
IOOJDKHa YCTAaHOBUTBCH.

BpemMeHHBEIE COOTHOIWEHMSA CUI'HAJIOB IepenaBaeMelX [0 JIMHMAM
BEIOOpa HalpaBJIEHMS OBMXEHMs M mal' ykKaz3aHe Ha o¢ur. 3.

5.7.3 llonck BIepen

UroBBl BEHIIOJIHUTH D3TO HOEMCTBME HEeOOXOoIMMO OT YY [0 JIMHUM
onpenesgpmel HalpaBJIeHVe IBMWXeHMS [I0INaThb HUM3KUM ypoBeHb. OcTajibHOe
IIOBTOPAETCSA Kak Npu "INOMCK Haz3an". BpeMeHHBle COOTHOWEHMUS CUITHAaJIOB
npu "nomck Boepen" ykasaHe Ha our. 3.

5.8 Onepauus uTeHMUe

Onepauusa dYTeHME BHIIOJIHAETCS B CJenyoley I[IOCJeloBaTelb—
HOCTMU:

a/ aKTUBMPYETCS JMHMSA BHIOOpPA HakonmTesis 6/ TOoJOBKa

yTeHre/3anMucu NO3ULMOHUPYETCS Ha HEOOXOOMMYI IOPOXKY

B/ usmHuMa 3ANNCH »neakTUMBMPYyeTCs, T.e. I[I0 HeM IepenaeTrcs

BEICOKMM YPOBEHD

HeobxommMmele BpPEMEHHBE COOTHOUEHMS MexIOy CUIHajlaMy [OIpKu

BBIIIOJIHEHUM onepaumun YTEHVE yxkazaH, Ha our. 4.

BpemamnarpamMma curhHajyia nepemgapaeMoro no JmHum  JAHHHE
UTEHMSA maHa Ha owur. 5.



5.9 Onepauus 3AINCH

Onepauusa 3AINVMCH BBIIOJHAETCHA B CJlenyolel [ocjenoBaTeslb-—
HOCTU :

a/ akTMBUpPYyeTCHd JIMHUA BHOOpa Hakomuresa 6/

TOJIOBKA yTeHre/3anMucu NO3ULUOHUPYETCS

Ha HeOoOXOoOMMYyI IOPOXKY

B/ JwmHumsa 3AIUCH axkTuBMpyeTCs, T.e. IO HeM [epenaercs

HU3KUM yPOBEHb
v/ no suHum JAHHHE 3AINNMCU nepemaercsda mHbopMauusa, KOTOpasd
OOJIXHA 3anmucarbcd Ha I'MI

HeobOxonuMele BpeMeHHBIE COOTHOUWEHMS MeXIy CHuTHaJlaMu IpKu
BHIIIOJIHEHUM onepaumyu 3AIMCH ykasaHel Ha our.6. CobJomeHMe 3TUX COOT
HOWIeHMM HeOOXOAMMO IJia ofecnedeHMsa CTaOMIM3UPOBAHHOTO [OJIOXEHUSI
TOJIOBKM OO MCIIOJIHEHMS CaMOM 3alMCU.

Bpemannarpamma cCcurHajsia nepemaBaeMoro no JmHum JAHHHE
3AINCY maHa Ha our. 7.

BpeMeHHEE COOTHOWEHMS BCeX CMHMITHAJIOB YydacTBYyHUMX B OIle-—
paumax 3BAIUCU wnn UYTEHUS yxaszsanHel Ha our. 8.

5.10 MuTepderic HMI'M]

BHVMAHVE : Kaxnoe VYY, K KOTopoMy mnonkjioumTca HMI'M]I, nos-
XKHO 0043aTeJIbHO MMETh I[IPpeIBapMUTeJIbHO COIJIACOBAHHBI MHTepdelc cC
npomssonuresiem HMI'MI.

Innsg MHOMKALUMM IIOJIOXEHME TOJIOBKM 3BalMChb/UYTeHre WUCIOJb-—
30BaTh uMHTepodercHelt curHan "Jopoxka 00", KOTOpPENI SBJISEeTCS 3anpeT-—
HBEIM CMTHAJIOM I[PY IOBMXEHMM T'OJIOBKM Haszam.

TakyM CrnocooOoM, MOXHO n3bexaTh SBEHTyaJlbHEIE PACCTPOMKU
B HMI'MI.

Nurepderic HMI'MI yxazsaH Ha ¢ur. 9. Bce umHTepdelCHHE JMHUMU
MOXHO PpasmesiMTh Ha AOBe TPYIMNb: MHOOPMALMOHHEI MHTepdelc /K pasbemy
A/ w nuraommii unHTepbdeiic /x pazvemy /.

5.10.1 MHbOPMaUMOHHEN MHTepderic

Bce curHanel B MHOOPMALMOHHOM MHTepbelce umudpoBee U obec
eurBanT CUTHAJIaMM HAKOMUTEJd /BXOOHHE MHTepbelcHble JMHUM/ Wi YY
/BHIXOOHEBEIE / |

5.10.1.1 BxoznHele MHTepOEVCHEE JIMHUU

IlapaMeTpBl 3TUX JIMHUNM CJlelyllue :

HM3kuy ypoeen = UBx or 0,0 V mo 0,4 V IBx

= 40 mA



BEICOKMM ypoBeHb = UBxX oT + 2,5 V mo 5,25 V
Irx = 250 mA

BXOIHOM mMnemaHc - 150 Q.

HMI'MII mMeeT BO3MOXHOCTB TEPMMHMPOBATE BCe IMIATb BXOIHEIX
nHTepbercHex JuHMM: CTAPT, HAIPABJIEHME IIATA, AT, 3AIVNCH wm JAHHHE
3AINCH.

I 2TOTO HYXHO IIOCTaBMThL II€PEMBUKY Mexny K.T. X9 um K.T.

X10. Eciom x VY HOOKJIOUAKTCH oBa uim OoJiee HaKoIuUTeJeu,

IepeMedka Mexny K.T. X9 m k.T. X10 CTaBMUTCHA TOJIBKO Ha

OOHOM M3 HUX, OOBYHO Ha IIOCJIeIHEM.

CrenyeT oNnMcCaHMe BXOOHBIX MHTEP(EMCHEIX JIMHUN.

BEHBOP 1, BHBOP 2, BHEOP 3, BHBOP 4 - JjnuHMKM- »OJs BeHOOpPAa
HaKONMMUTEJNA. OTK JIMHUM [IPelyCMOTPEeHH YTOOB YY MOIJIO KaXIblii MOMEHT
BEIOMPATL OIMH M3 UYeTHpex HaKONUTeJielM, I[IOLCOEIMHEHHBIX K HeMy. 3I9TO
OCyUWeCTBJISETCS IIyTeM aKTUBMPOBAHMS TOJIBKO OINHOM M3 UYeTHpPeX JIMHUN.
B oTBeT Ha STO BHOPAaHHBM HAKONMTEJIL HaTpyXaeT TOJIOBKY UTe-
HYS/3an0Mucu ¥ paspemaeT CBOM BXONHBIE M BHXOIHBIE JIMHUM .

CTAPT - smHMSA OJI4 BKJIOUEHMS BJIEKTPOOBUTATEJIA.

[IpM aKTUBUPOBAHUU DTOM JIMHUU /HUSKUM YypPOBEHL/ B3JEKTPO-—
IBMUTATEJIb pacCKpydMBaeTCsa M OPUBOOIMUT B »OBMWXeHuM I'MII nocje dYero
MOXHO IMNPOM3BOIUTE OOMeH wMHOopmaumm. Cam OOMeH »OOJDKeH HadaTbCsa He
MeHee 1s nocJsie akTuBMpOBaHUA JmHUM CTAPT. UToOB OOeclneuuTb MakKCU-—
MaJIbHYK XM3Hb I'MIl, ToOJIoBKM M 3JjekTponsuratensa, JuHusa CTAPT neak-
TUBUPYETCS KaxXIBM pas, KOorma B TeUeHMM 23 [O0CJe OKOHUYAHUSA OoIpene-—
JIEHHOM OollepaluM He I[OCTyllaeT HOBasd KOMaHIa.

HAINIPABJIEHVME [ATA - JsmMHMA, OIpenejydpllas HalpaBJIeHMSa OBU—
KEHMA TOJIOBKM.

Eciau YY HOCHJIAaeT BEICOKUM yYPOBEHBb IO 3TOM JIMHUM, TO KaxX-—
OB MMIYJIbC IO JuHUM AT nepenBuTaeT I'OJIOBKY Ha ONOHY IOPOxky HABAI
/x nepubepun I'MI/ wm HaAOOOPOT - HUBKMI YPOBEHbL IO OSTOM JIMHUN
OOBOOUT OO [epenBuxeHus roJioBku BIEPEIL /x uUeHTPY ™I/ .

AT - JIMHMA OJ4 [NepelBVXEeHMA I'OJIOBKMU.

CuTHaJ IO DBTOM JMHMM [epelBuIaeT I'OJIOBKY B HalpaBJIeHUE,
onpeneJjieHHoOe YPOBHEM cuTHaja jate} JIMHUWU HATIPABJIEHVE MATA.
llepenBmxeHre TOJIOBKM HadMHaAeTCAa B MOMEHT, KOT'La CMITHaJ [0 JIMHUKN
AT nepexOoIUT OT HM3KOT'O B BEICOKMM YyPOBEHb, T.e. IO 3amHeMy OQPOHTY
waroporo mMInyJsibca. Kaxnasa I[epeMeHa B ypOBHe CHUTHaja [0 JIMHUK
HATIPABJIEHVME IHAT'A »poJpkHa coeepmaTbCsa Ha MeHee 1lus »nO 3alHETOo

bpoHTa nepsBoTO
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MaroBOI'O MMIIyJIbCa ¥ B3TOT YPOBEHB IOJDKEeH [OIIepXMBaTbCsa He MeHee 1
p3 nocje 3amHero GpoHTa MOCJEeOHOTO WATrOBOIO MMIyJabca /cMm.dur.8/.
3AIINCE - JsimMHUA onpenesnfawmas BU onepaumumn
/3AINCH nim
UTEHUE/

AKTMBHOE COCTOSHME 3TOTO CHIHAajla /HM3KMUMA YpPOBEHb/ ONpenesseT
onepaumuno 3AINNCH, T.e. @»maeT BO3MOXHOCTb CUI'HAJy, [NOCTylapleMy IO
auHuy  JAHHHE 3AIVCY OBTb 3anMcaHHeIM Ha I'MI. BBCOKUIM YyPOBEHb II0
3TOM JMHUM onpepensdeT onepauuio UYTEHVE. BpeMeHHBHE COOTHOMEHMS
CUTHAJIOB yKazaHe Ha our. 8.

IOAHHHE 3AIVCY - nmHMSA, 0O koTopoM B HMI'MII noctynaeT uHQOpMaLUsa
oJid zanucu Ha I'MIO.

dTa uHTepdeycHas JMHUA oOecrneuyBaeT 3Banucb uHbopmMaumm Ha I'MI.
Kaxnei Iepexol CUI'Hajla C BBICOKOT'O Ha HMBKUM YPOBEeHb MeHdeT
HallpaBJIeHKe TOka  depes T'OJIOBKY, T.€. 3aMCEIBAETCH oouH  OuT
yHbopMalLMM. 3ITa JIMHMSA pas3pellaeTcs aKTUBMPOBAHMEM CHUTHAaJa 10 JIMHUMK
3AINCH.

5.10.1.2 BuxOZOHBIE MHTEePQEMCHBEIE JIMHUN
[lapaMeTphl BBIXOIHBEIX JIMHUM CJI€OYIWMeE &
HUBKUM ypoBeHb = Umzx or 0,0 V mo 0,4 V
Imuszx = 48 mA
BEICOKMM ypoBeHb = Umsx or +2,5 V mo 5,25 V
Iuzx = 250 mA
CrnenyeT ONMCaHME BHXOIHBIX MHTEPQEMCHBIX JIMHUM.
IOPOXKA 00 - J;mHMA »OJIa ONpenejieHus Ha4aJIbHOT'O
IIOJIOXEHUSA T'OJIOBKMU.

Huskuyi ypoBeHb CUI'Hajla IO DSTOM JMHMM YyKas3kBaeT Ha TO, UYTO
TOJIOBKA UTEHMd/3anmMcy MNO3ULMOHMPpOBaHa Ha mopoxke 00, T.e. Ha
caMo¥ OTHaJIeHHOM OT LeHTpa I'MI »OopoXKe M YTO TOK IIPOTEKaeT uepes
bazy D marosoro meuraTesisga. EcCaM TOJIOBKa NO3MLMOHMPOBAHA Ha IPYyTOM
OOPOXKEe 10 JIMHUM I[IepellaeTCsa BHCOKMUM YypPOBEHb. BBICOKUIM YPOBEHb
nepemaeTcs M B Ciydae, KOT'Za TI'OJIOBKA HaxomuTcs Ha popoxke 00 m
nojiydaeT OOMH uMmnyJbc - [AT' Haszan. B »ToM ciydyae MexXaHUMUYeCKUM
CTON 3amepXrMBaeT TOJIOBKY B TOM Xe nojioxeHuu /mopoxka 00/, HO TOk
WaroBoro IOBMTATeNd OynmeT npoTekaTb yxe uepes ¢azlzy B curmamn -
OOPOXKA 00 3zampemaercs. ECHM HAKOINMTEJL I[OJYyUYMT elle OIOMH MMIIYJILC
no JmHMM 1A', TOK WmWaroBoITO OBMTATEJNA I[IePeKJIoUMTCA CHOBa dYepes
dazy D m curHan JOPOXKA 00 axTmMBUpPyeTCH.

VHIOEKC/CEKTOP - mmHMA 514 nepenauy MHOEKC—-CEKTOPHBEIX MM-—

IyJIbCOB.
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JJ1a TeHepupOBaHMA MHIEKC-CEKTOPHHIX MMIIYJIbCOB Ha I'M]
VUMETCS CHelMajibHEle OTBEepPCTUSA KOTOPBEe, Iolamas MexIy CBEeTOAMOIOM
u  GOTOTPaAH3UCTOPOM,  BHBBBAKT (QOopMMPOBaHME UMMIYyJbCa IO JIMHUU
VHOEKC/CEKTOP. Ipu wucnonb30oBaHmuy I'MI C MATKMMM = CeKTOpaMy IJisd
kaxmoro obopora I'MI no JaMHMM OynoeT nepenaBaTbCsa OOMH UMIYJIbC -
VMHIOEKC, KOTOPE yKasBBaeT HAauajlio OOpoxku /cMm. oémr. 10a/.

IIpy umcnoses3opaHum I'MI C XeCTKMMM CeKTopaMmMu IO JMHumM KWH-
IEKC/CEKTOP 3a ommu obopor I'MI /200 ms/ xpoMe MHIEKCHOTO MMIIYJIbCa
nepemaworcsa eme 10 /unm 16/ pPaBHOMEPHO PAaCIpPEeNesIEHHEX CEKTOPHBIX UM
nyjbcos /cm. our. 106/.

Korma B Hakonurejsie HeT I'MI, curHan - MHIEKC/CEKTOP Bce
BpeMs MMEET HUBKMUM ypOoBeHb. UTo mjsa YY ofo3HauaeT HEeUCIPaBHOCTL B

HMTMI] .

JAHHHE UTEHVA - jmMHMA 0OJiA HDepenaun nHbpopmMaumm oT HMI'MI
K YY.

o sToM JsmHuMM oT HMI'MI k VY mnepenmanTca MHPOPMALUMOHHEIE MUMITYJIbCEI
BMECTE CO CTpOoOUpYLMMHI, TaK Kak OHM BocHopom3sBomaATca c I'MI.
BpemManmarpaMma CcuTHajua, I[epelaBaeMoro IO D3TOM JMHMM, YyKas3aHa Ha

¢ur. 5.

SAIMTA 3AINUCU - JamMHMSA, YyKasbBawolmasg YY MOXHO WM HeJb34

Ha ZJaHHem I'MII 3anmMceBaTh MHOOPMALIMIO.

OBBIUHO IO DTOM JMHMM K YY IepellaeTcs BECOKMM YPOBEHb,
oBo3HauammMy, dYTO Ha OaHHeD I'M]] MOXHO 3alMCHBATh MHOOPMALMO.
UroObl s3ammMTuTh I'MI] HyXHO B OOKOBOM MNpOpes3M ero KOHBepTa BCTaBUThH
crneuMaljibHyln  KJIeMMy, KOTOpasa npm ycTaHoeke I'MJI B HaKONUTEJb
3a0eMCTBYET MMKPOIEepekJioUaTelb ¥ DO JuHuMM 3SAIMTA 3AINCK k  YY
nepenaeTcsa HUBKMM YypPOBeHbL, oOOO3Hauawmmii, dYTO Ha 3ToT I'MI Henb3s

INIPpOoM3BOIOMTE 3allMChb.

5.10.2 Muraoumit mHTepderic /cm. dour. 9/

Insa paboTer HMI'MJI HeoOxXOOMMBEI TOJIBKO IBa NMTANUMX HANPIXe
HMS, KOTOpBe obecrneumBanTCsa YY. XapaKTEPMCTUKM 3STUX HANPSXEHUN Oa
HEI B Tabjyg.l. OHa oTBeUaeT OIOHOMY HAKOIMUTEJ. EcCaM K YY OOIKJIOUAKT
CAa IBa WIM TPM HAKONMTEJHA TOK COOTBETHO YyBEIMUMBAETCH B IOBa WM

TPM pasza.



Tabanua 1

KireMME Ea?pﬂmeHme Jonyck Tox /A/ ynbcauum /mV/
\
pasbeMa /V/
1 + 5 +-0,25 0,95 maxc. 50
0,9 HOM.
2 0
3,4 T 12 += 0,6 |1,8 maxc. 110
0,9 HOM.

5.10.3 odusmueckas peaymuzaumsa uHTepderica CBaA3b Mexny HMIMIO u VY
OCyWeCTBJIAETCSA dYepes IBa pasbeMa: PasweM A 10jsa MHPOPMAalMOHHOTO
nHrepderica u pasweM D misa nuranmero wuHTrepderica /cMm. our. 11 o
PacIroJIoOXeHeM pas3beMoB/. Pas3beMbl CMOHTMPOBAHE CO CTOPOHEl Cllaek Ha
maTe JIOT'K BOMM3U 3JIeKTPOOBUTIATEJIA NOCTOAHHOT'O TOKA.

PasbeM A uMeeT 26 IIOJIOCOB. Bce ero BHBOIL PAaCIIOJIOXKEHH B
IOBYyX psamax, A M B COOTBETCTBEHHO, NPM TOM B KaxIOM POy HyMepaumus
HauMHaeTcsa ¢ 1 mo 13.

B HMI'M]I npelyCMOTPEHO MNpMMeHeHMe 32 - IOJIOCHOTO pasbeMa
/Bapuaur 01/, BMecTO. 26-TM MOJIOCHOTO. [Py 5TOM HyMepalus BEBOIOB
pasbeMa onpenejsgeTcsa IIpM HOMoOWM cxeMel oour. 96 um [nokaszsaHa B
ckoBkax /cMm. mpumeuaHme K 53.089.002.201 swmct 1/.

PazbeM D mMeeT 5 IMOJIOCOB M CMOHTMPOBAH CO CTOPOHH CIaex
mtaTel "JIOT'K" no sisiexkTponBuUrarTesyid NPAMOI'O TOKa.

YUTOBE MOBHICUTHL I[IOMEXOYCTOMUMBOCTE HaKONUTENsS u obecrne-—
YUTH NPaBUJIbHYIO paboTy, ero KOpPIyC IOOJDKEH OEITb HaIOeXHO
3aHyJIeHHBIM. HJd STOM LeJM MCIOJb3YyITCS KJEMMH C 3alHeM CTOPOHH
HakonmuTessa BOAM3M niaaTe PEIJI /cMm. owmr. 11/.

VHQOpMaLMOHHEIT MHTepdelic MOXeT OBTb BEIIOJIHEHHEM M3 JIeH—
TOBOTO kabejyigd MM M3 CKPYYEeHHHX Iap MaKCMMaJIbHOM IOJMHOM 3 m.

5.11 [encTBUE DJIEKTPOHHEIX CXEM

IIpy M3ydeHMM DTOIO pasiejyia OyIdyT HEeODXOIMMHL elle M IOOKYy-—
MeHTH K 53.089.002.201 /mmcTt 1 m sgmuct 2/ m K 53.089.003.201 /smcT
1/.
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5.11.1 Ismara "Jlormka" /JIOTK'

5.11.1.1 VYnopaBjeHue maroBoro msuraress /K 53.089.002.201

guct 1/.

llaroBoy 3JekTponBUrarTesyib muMeerT 4 ¢aswl u mejaeT 48 waros
3a oIMH O00OpOoT Bajla. CepemMHH IOBYX €r'o OOMOTOK IMOIKJIOUeHH K +12V,
a ux Hadajla M KOHLE [IPEenCTaBJAnT CcOoOOM dYeThHpe OQassl OBUTATEeNsA. IlIpu
YCJIOBUM, YTO TOJIOBKa MNO3MIUMOHMPOBAHA Ha OINPEeNeJIeHHYK IOPOXKY, TOK
maroBOrO OBMUIATEJISA NPOTeKaeT TOJIbKO dYepes OIHy U3 ero ¢az. llaroson
OBMT'@TeJIb BEHIIOJIHSAET mary NyTeM IHepekymodueHns ¢as. [Ipy nepekodeHUM
bas no mnopsmky ABCD ocbk p»BuTraTess KPYTUTCS B HaNpaBJIEeHUM YaCOBOM
cTpesiky, a no nopanky DCBA - B oOpaTHYI CTOPOHY. B Hakonurese IBU-
raTesyib MUCHOJIB3YEeTCd KakK WaroBoM ¢ 24 maramm. g S3TOM LeJIM KaXIbI
uMnysbc AT m3 YY yaoBamBaeTcsa B Hakonmurese. TakuMm obpasoM IOJjda He-
peMelmeHMss TOJIOBKM Ha COCEIHKID IOOPOXKY WAaroBOM IBUTATEJb COBeplaeT
oBa mara. J[Jng yHnpasJieHMs OBUTATeJIEM MCIOJNb3ylTcsa BsieMeHTEl 04C,
08c, 0OeC, 10C, 18B, 22B, 22D, 24B, 24C, 24D, 24E, 13E, 28G, 23G,
vo7, Vv09, V11, V13. B MOMEHT BKJIOUEHMs [MUTAHUS COBEpIAETCS
HyJIMpOBaHME CHOBUTAKIEro permcrpa 18B, B pesylbTaTe dYero Ha BHXOIE
syeMeHTa 24E noJsiydaeTcs BHCOKMI ypoBeHb. TpansmcrTop V13 HacemaeTcs
¥ TOK WaroBo IO IOBUTATeJsda NpoTekaeT uYepes oGaszy D. BpaueHue
OBMT'aTeJsis BIEpen COBEpINAaeTCcs CJenyolyuM o0pasoM:

npu BEHOPaAHHOM Hakomnureje/Ha Bxome 09 syemeHTa 06C mMmeercs
BLICOKMII yPOBEHb/ ¥ AKTMBUPOBAHHOM curHasie BIEPE]l - NepBLIM mWaroBOM
VIMITYJIBb C CBOVIM 3aOHVM OPOHTOM /nepexom "O" - "1"/ nepekJjodaeT
Tpurrep 13B B HyJIeBOE€ COCTOSHME M STHUM ONpPenesigeT PexXuM padoThl
perucrpa 18B - mnapajjejybHas 3arpyska. ToT xe BanHuii OpOHT C
HEKOTOPHEIM OIIO3JaHMeM IocTyrnaeT Ha Bxon 10 msemenHTa 18B 1M BHBHEBAET
NOSBJIEHME JIOTMYUECKOM eIMHMIE Ha Buxome 13 sjemMeHTa 18B-daza B
BEIKJIOWaeTcs, ¢pasa C BKJWYaeTCs, OBUI'aTeJlb COBepmaeT war B
HanpasJieHMM OBOpaTHOM YacCOBOM CTPEJIKM, a I'OJIOBKa IepeMelaeTcs
BHepen Ha 1/2 mopoxku. llepemeHa YPOBHS CHTHAajla Ha BEHXOIE
3JyieMeHTa 22D, KoTopas CO CBOEM CTOPOHE uepes njieMeHT 13E HamyckaerT
XKOymmit MyJbTuBMOpaTop 23G. OIMTEJIbHOCTH €I'0 UMIYJIbCa IIPUMMEPHO
13ms. 3BanHuM QPOHT 3TOTO VMIIyJIbCa 3allyckaeT KIOY AT
MyJIbTUBUOpPaTOp 23G C IOIMTEJIbHOCTBI MMIyJbca Opu MepHO 250 micros.
SToT VIMITYyJIBC Yepes DJIEMEHT 10C /Bxonm 09/ BeIBBIBABAET 3aTrpPy3Ky
perucTpa 18B: daza C BukJouaeTcsa, a dasza B BKJIOYAETCsa, IOBMUTATEJb
coBepllaeT elle OOMH Wal M XIOeT NoABJIeHuA uMnynbca -IAT u3 YY. TaxkuMm

oBbpasoM, 3a OIMH MMIOYJbC M3 YY WATOBOM IOBMIaTejlb COBEepllaeT IBa

23



mara ¥ IepeMmemaeT TOJIOBKY Ha ONHY HOPOXKY. Uepes sjemeHT 16G
nojiydyeHue curHayna -IOPOXKA 00 Ha BHxOZe sjeMeHTa 21 paspexaercs

TOJILKO B CJlyyae, Korma BKJjoueHa aza D.

BpameHme IOBUTATEeNss B OOpPATHOM HaOpaBJIEHUM OPOMCXOOUT IIPU
HEeaKTUBMPOBAHHOM CcuIHajyle -BIEPE]l. Ilpy 3ToOM HNepBel uMIyJbc LMAT
nepexjmodaeT Tpurrep 13B B eIMHMYHOE COCTOSHMe U perucTp 18B
IepexoIUT B PEeXyM IIOCJEeNOBATEJIBHOTO CIOBMUIa. EcCau npuMeM, UYTO IO
3TOTO permucTp OBJI HYJMPOBAHHEM, Ha ero Bxomax 02, 03 Oyzmer
IOCTYyNaTb BECOKMM YPOBEHb. IllepBelM WaroBOM wumMnyJabc - AT sapenmuT
3Ty eOVHMIY B PEerucTp, B pe3yJbTare uero BryoumrTcsa daza A, a dasza
D BHKJIOUMTCS. Ha BeIXOHDEe nyieMeHTa 22B CcHOBa mnojiydaeTcs nepenan "1"
-0" wm cHOBa 3BamyckaeTcs xaoyumyi MyJnbTuBuOpaTop 23G, a 3artem u 28G.
VMIyJIbC IIOCJIEOHET'O BHEI3BIBAET II0SBJIEHME BEHCOKOI'O YPOBHS Ha BExXOome 14
syeMeHTa 18B M BKIOUeHMe Gasw B/jorvMueckas enuHMlA epeMelaeTcs U3
IepBOTO BO BTOPOM paspsan/. B 5TOM [OJOXEHMM IBUIATEJbE OCTAaeTCsa IO
MIOJIyUYeHMs CcJenywomero wmMnyjabca - MHNAT wuzs Y, KOTOPEIM  BHIOBIBAET
BKJIOUeHMe ©azel C m nocyie 13 ms cHoBa BkJaouyaercsa dasa D. TakuMm
obpasoM, ®asul D wiam B BKJOUEHH B TexX CJy4Yasax, KoTI'Ja I'OJIOBKA
IO3ULMOHMPOBaHa TOYHO Ha Jopoxke. [MHwomer V06, V08, V10, V12
NpenoxpaHaonT TpaH3ucToper V07, V09, VII, V13 wu »jxemenTsl 24B, 24C,
24D, 24E OT IOBHIIEHHBIX HAMNPSXKEHUN I[IPY BHKJIOUEHMM COOTBETCTBYIIMX
OOMOTOK OBUTATEJIA.

5.11.1.2 dopMUpPOBaHME MHIEKCHOT'O CUI'HaJa

/K 53.089.002.201/mucT 1/ VHOEKCHBD MMIOYJIEC IOJIydaeTCsa B
MOMEHT, korma oTeepcTme I'MJI npoxomuT non (QOTOTPaH3UCTOPOM U
MOCJIeIHUM ocBemaeTcs CBETO-OMOIIOM. [Ipwn 3TOM boToTpaH3UCTOP
HacemaeTcs M Ha Bxome 03 »ijemenTa 09L nojydyaeTcs HU3KUM YPOBEHB.
dJIeMeHT 09L - 3TO TPUTTEP lMmuaoTa, bopMuUp YOI VIMITYJTb CHI
boToTpaHzUCTOPa. [pM YCJIOBMM UTO HAKONUTEJL BHOpaH /Jjoruueckas
enuHuila Ha Bxome 04 osyiemMeHTa 21L/ Ha BeExXOome 06 »jgemeHTa 21L
noJjiydaeTcsa MHTepbelcHe cursHayn -VHIEKC.

5.11.1.3 dopmupoBaHue curxHaya -JOPOXKA 00

/K 53.089.002.201 ummcr 1/ D3ToT CHIHAJ [OJydaeTcd U3
boTcmaTumka, KOTOPBIM HNPM KpalHeM 3aIHeM IIOJIOXEHMUM I'OJIOBKM I[IOIaeTCs
Ha Bxonu 04, 05 osnemenTta 04K BHCOKMM ypOBeHbL. llpym 3TOM B k.T. X19
IojlydaeTcs HMBKMM ypOBEeHb M ecyu BkJjodeHa Gaza D maroeoro
IOBUTATEJIS ¥  HaKOIUTEeJb BEIOpPaH, Ha BEIXOIE 03 BJIeMeHTa 21J

noJjiydaeTcsa uHTepbercHent curHasn -IOPOXKA 00.



5.11.1.4 dopmmpoBaHmMe curHajysa -3AIUTA 3AINCHU

/K 53.089.002.201 smct 1/

3TOT CMTHaj HNOoJlydaeTcsa OT MHUKpoIepeksodaTessa. OObuHEN I'MII
VMeeT CHelMaslbHEM BEPEe3 Ha KOHBEpTe M IIpM YyCTaHOBKe €ro B
HaKOIMTEJIb MMKPOINEepeKJoYaTeJslb He 3amencrsyercs. Ha Bxomax 09
sneMeHTa 10G m 12 »r;emeHTa 21K nocrynaeT HMBKMM YPOBEHb U IPU
BEIODPAHHOM HaKONMUTeJIe He (QopMMpyeTcsa curHaj - 3AIMUTA 3AINUCU m kpoMme
TOTO curHajy - 3AIMCH He OJIOKMPYETCSH, €CJM B HAKONUTEJIb YCTaHOBUTH
OUCKETY c CIieuyaJsib HbIM IPMCIIOCOBJIeHUEM, MMUKPOIIEPEeKJIIoYaTeb
3azmericreyercs, Ha Bxon 09 smemeHTa 10G HOCTYNMT BECOKMM YPOBEHb,
KOTOPEM OJIOKMpPyeT KomaHny -3AINNCHL, a Ha Buxome 11 sigemenTa 21K
NnoABUTCA CcurHajg -3AINTA 3AINCK. C sToro I'MI MOXHO BOCHIPOM3BOIUTH
nHQOPpMaLMO, HO 3alMCHBATH Ha HETO HEeJb3s.

5.11.1.5 I'enepupoBaHue CUT'HAJIOB 3anmMcy ¥ TYHHEJIbBHOTI'O
crupanusa /K 53.089.002.201 smct 2

Banmuck wmHOOpMauumu Ha I'MJI BO3MOXHA TOJBKO IIPM BEHOPAHHOM
Hakonuresie /curHas -BHBOP/, npm Hamuumy curHasna - 3ANUCH u nopwm
HeaKTUBMPOBAHHOM cuIHaje +KJIIOU 3AIVTA 3AINNCH.

Ipn sToM Ha Bexome 10 sjgemenra 10G/K 53.089.002 swmct 1/
[IOJIy4aeTCs  BBICOKMII yPOBEHbB M  TpaH3MCTOp V16  HacemaeTcs. B
pes3yibTaTe HAaCHUWAETCSA M TPaH3uCTop V29, Ha ero KOJUJIEKTOPE BHEIXOOUT
HanpsxeHre +12V koTopoe uepes pesucTtop R47 nomaeTcs K YCUIUTEIO
3anucu - B OO0myln TOouky pesucrtopoB R27 m R31.TpaHsuctop V26 ToOxe
HacHIaeTcs, B pesyJybTaTe dYero obmas Todyka OOMOTOK  TOJIOBKU
3az3emiusgeTrcsa. UYepes »zjeMeHT 08H oTkpmBaeTcsa TpaH3ucTop V30 u uepes
HETO K I'OJIOBKE IIOJaeTCs TOK TyHHEJIbHOTO CTMPaHMA.

OauHEIe BanmMcu OOCTynailnT Ha Bxonm 13 osiemenTa 05F, npoxomar uepes
Tpurrep 04C, paboTapoumii B CUETHOM pexuMe U dYepes TPaH3UCTOPHHM

xkiou V21 u V23 nocTynainT Ha OOMOTKY BalMCY MATHUTHOM T'OJIOBKM.

5.11.1.6 Ycuyienne wu QopMMpPOBAHME CHUITHAajla BOCIpPOM3BEeIE-—
uvsa /K 53.089.002.201 smct 2/

CurHajsyl BOCHPOM3BEeNeHMs /IOpY HEeaAKTUBUMPOBAHHOM CHUTHAJe -
3AINUCL/ uepes muonul V19 m V25 momaercsa Ha Bxon aubbepeHUMAsIbHOTO
npenycuiauTesiss uTeHus. OH BHIIOJIHEH [IPY [IOMOWM MHTETPAaJIbHOTO BUIEO
ycunmnresna SN72733 /733 PC - BHP/, a ko30bULMEHT yCUJIEHMS B Iuara
30He uyactor 20...250 xHz paBHgercs 100. owmnpTp L0O2, LO3, Cl4 mCl5

VMeeT yacToTy cpesa 240 xHz. Ilocrye mubdbepeHUMPOBaHMS NPY IIOMOLIM
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nernouxky C13, C1l8, R30 m R36 cuITHAJl yCUIMBAETCS IOIOJIHUTEJIBHO YyCU-—
aureneM A02, B KOTOPOM IMpenyCMOTPeHa KOMIeHCAlMsa BHXOOHOTO HAaNpsa-
XeHus acumMeTpum pes3mucTopammu R39, R45 m R46. YCUIJIEHHBM CUI'HAJ
dbopMupyeTca koMmmapaTopoM 12K u  gmasibme  ofOpab®aTHBaeTCsS BPEMEHHBEIM
duynbTpoM 15M, 17J, 20M, woHoBMOpaTopoM 20J ¥ NOCTyHaeT K MHTEp-—
dericHoMy nepemaTuuky 24L.

5.11.2 llnaTa "PerynaTop" /PETJI/ /cM. K 53.089.003.201/

PerynupoBaHuue OOOPOTOB I[POUBBOIMTCSA I[IOCJIe CPpaBHEHMS HaNpIXeHUS

[IPONOPLMOHAJIBLHO obopoTam c ONOPHEIM  HANPSXEHMEM. HanpsaxeHue
TaxoreHeparopa bopmmupyeTcs KOMIIapaTopoM AQOL. dopMMPOBAHHOE
HalpsXeHMe IyckKaeT oxpulaoumy MyabTuBudbpaTop DO01. Ero BBXOIOHOM

cuTHaJl nocJjie QOpMMPOBaHMSA MO aMmIIuryne depes3 R08 Takxe 3apsaxaeT
CO5. Ha AO2 KCHIOJIHEH CpPpaBHMBAWLIMM MHTEeIpaTop, KOTOPHM yHopaBjdgeT ,
TPaH3UCTOPE V1 u V2. OnopHOe HaNpsSXeHMEe HeMHBepTHupyolmero Bxoza A02
ompepnensgeTrcsa pgeamreneM RO3, R14 wum VO3. IlocTOAHHass BPEeMEHM UH-—
TerpaTtopa onpegensercsa R09 m C02. BeXOOHOE HANPSXEHME MHTerpaTopa
uepe3 V01 u V02 ynpaBjaseT OBUTATENb.

Pesucrop R17 cayxmuT g natumka Toka. CurHan - CTAPT
ynpasJisgeT cxeMy udepes sjyeMeHT D02-4. Jpoccesnb L0l M KOHOEHCATOP
C01 obpaszywowT QUIBLTP, BOCIPENATCTBYOUMY IPOHMKHOBEHMIO IIOMEX BHE

I1JIaTHL.

6. KOHTPOJIBHO-M3MEPUTEJILHHE IIPVBOPH

- IByxJIydyeBOM ocumiiockon 0+25 MHz ¢ 4yBCTBUTEJIBHOCTLIO 5
mV/cm

- TecTep

- aBomeTp Cc R 2 25 KQ/V

- kOHTpoJsbHEM I'MII - M30T A505E

- paboumyt I'MII - EC 5289-M30T 5050E; EC 5288-EC 5088

- UMPPOBOM UYACTOTOMED

— MHCTPYMEHTH M NpPUCHIOCOOJieHudA corjiacHo 3Hlla.

7. MAPKVPOBKA I IIJIOMBMPOBAHME

Kaxmell HakKoNUTeJlb MapKMpyeTcsa TabjMuKoM C HaOlMChO CO-—
mepxawomei :
a/ HauMMEeHOBAHME MM 3HaK [IPElNpUSTUs — MN3TOTOBUTEJS

6/ mmbp HaKOOMUTEJS



B/ MNOPSAOKOBEIL HOMEP

T/ TOI NPOM3BOINCTBA

Te @npaHHBIE HaANMCaAHH M Ha YylakoBke. KpomMe Toro Ha OBYX
COCeIHMX CTeHax yNaKOBKM Ha PYCCKOM M AHIJIMMCKOM S3HKE NOJDKHEl OBITH
HAHECEHH DBKCIEeIMIMOHHO-TPaHCIOPTHEE 3Haku: OcTopoxHOo! Bromeecs!
[lpeumu3Has DSJIeKTPOHHAS amnnapartypa! Bepx! He xaHToBaTe! Be peub orT
Tenjya! Bepeubr oT Bjmarm! B coorBercTBuMM C BIC 5571-65.

Bce HacTpamBaeMble MEeXaHMYECKME U BJIEKTPUYECKME  y3JIB
IJIOMOMPYIOTCS ~ LBETHEM  JIAKOM. [InoMOMpPOBaHME  COBepmaeTcs  [OCJe

OKOHYATEJIbHOY HaCTPOMKM Ha NPEeNIpMATUM — M3TOTOBUTEJE.
8. YIAKOBKA

HMI'M]I yrnakOBHBAaeTCs B COOTBETCTBMM C TpeboBaHusaMM . 9.2

cranzmapra CT C3B 361-76.
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MHCTPYKLUMNA MO IKCNAYATAUMNUMU

K 53.060.001 U3
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