Texnuueckoe onucanue u peKOMeHOAUUU NO PEMOHILY
mooynei UME u UKM ungopmamopa «Inexkmponuxka MC6610.03(11)»

CoxpamieHuss W yCIOBHbIE 0003HA4eHUs, TMPHUHITHIE B HACTOANIEM JOKYMEHTE,
NpUBeACHbI B Tabuie 1.

Tabnuna 1

CoxkpalieHust ¥ yCIIOBHBIE 0003HAUYCHHS [TonHOE HaMMEeHOBaHME

MK MuUKpOKOHTpOILIED

KKU KuKokpHUCTAIIINYECKUA HHIUKATOP

OHY @uiIbTp HUKHUX YACTOT

ALII Amnanoro-mudpoBoii mpeodpa3oBaTeIb

HAIT [udpo-anaaorosslii mpeodpa3oBaTeIb

YM3Y Yceunurens MOIHOCTH 3BYKOBBIX 4aCTOT

oy OnepanoOHHBIA YCUITUTEND

1M [InpoTHO-UMITYIBCHAS MO LY

DSP Digital signal processing (rdpoast oOpadboTka

CUTHAJIA)

1. BBenenue.

B nepBbIX napTusax 3meKTpoHHBIX HHPopMaTOpoB «nekTpoHuka MC6610.03(I1)» npumensics
Moayias UME pen.1 (HIIL3.858.012), B xoTopom mpenmnonaranack nudposas oOpaboTka 3ByKa ¢
MUKPOQOHHOTO BX0J1a ¢ nmomotnbio ALl MmukpokonTposepa. BenenctBue 60bIOTO YPOBHS TOMEX
U HaBOJOK B OUM(POBAHHOM CUTHAJIE M3-3a HEYJAYHOW pa3BOJKM IE€YATHOW IUIAThl U HU3KOHN
gactotel ALIl oT ouudpoBku curnama mMukpodoHa OTKa3aluch, U B MOAYJb OblT A00aBieH
koMMmyTtarop Mukpodona (moxyns KM HIII5.508.014). B nanbneitmem monyns UME pen.l Obun
CHST C TIPU3BOJICTBA U 3aMeHeH Ha moayabs MKM (HIIL[3.858.009).

Monyne KM ¢ynkunonansHo ananorudeH csizke monayineit UME pen.l u KM, umeer cxemy
KOMMYyTaluu MUKpodoHa u orianyaercss oT moayiss MME Gonee HamexHOM cxeMoil MOJKIIOUEHUS
BHEIIHEHN paboyeil KHOTKH.

Tak kak snekrpuueckue cxembl Mmonayined UKM n UME pen.l ¢ monynmem KM mpakrnuecku
OJIMHAKOBBI, B MUKPOKOHTPOJUIEPHI MOYJIEH 3AJIMBACTCS OJHA U TA K€ «IIPOIIMBKAY.

Jlanee 1o TeKCTy, rae 3T0 HeOX0AuMO, Oy/IeT OTOBapUBATHCs, 0 KAKOM KOHKPETHO MOJYJIE UJET
pedsb.

2. OnucaHue CTPYKTYPHO# cxeMbl MOAYJisi ”H(pOpMaTopa.

Monynbe nHopmaropa COCTOUT U3 CIEAYIOUUX OCHOBHBIX (DYHKIIMOHAIbHBIX Y3JI0B:
- mukpokonTposuiep (MK);
- 4ackl peaJibHOTO BPEMEHH;
- KUJIKOKPUCTAJIMYECKUM MHIUKATOP CO BCTPOCHHBIM KOHTPOJUIEPOM;
- y3en conpsikenust MK ¢ unrepdeiicom RS-232 (B moaynsax UME ue pacnasn);
- y3ex conpspkenust MK ¢ uatepdeiicom RS-485 (nmst moaxmroueHnss nHGOPMaITMOHHBIX
Tab110);
- mukpocxema MP3/ADPCM nexoxepa;
- paszbeM Ui MOAKIIIOUEHUS KapThl IaMSTH;
- AHAJOrOBBI KOMMYTATOp;
- JIBYXKaHAJIBHBIM YCHJIMTENh MOIITHOCTH 3BYKOBBIX 4acToT (YM3Y);
- MHUKPO(OHHBIA YCUITUTEb.

CrpykTypHas cxema MOJyJIsl IpUBe/ieHa Ha pUCYHKe 1.
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XP4 (xnomku| g | pernctp | ) _ I’C - 4acel
YIIpaBIICHUS ) BBOJIA pcanbHOTO BPEMCHH
RS-232 < > MK >| PErucTp >| XP3 (KK unaukarop)
BBIBOJIA CBETOHO]T
RS-485 < > B SPI
- > XSI (kapra namsTn)
SPI
Y Y
MP3/ADPCM AQHAJIOTOBBIM > 2-KaHAJIbHBIN
JIEKOJIED KOMMYTaTOp > YM3Y4
A
MUKPO(OHHBII
YCHJIMTEIb

Pucynok 1 - CtpykrypHast cxema MOJyst

«Cepaue» Moyins — MUKpokoHTpoJuiep Tuna ATmega644 (unmu ATmega644P) pupmbr Atmel,
OTHOCSIIHNCS K ceMeicTBY AV R-KOHTpOIIEpOB, KOTOPOE, B OTVIMYME OT MHOTHX JIPYTUX CEMEMCTB,
umeer RISC-apxurtekrypy (T.e. 0JlHa KOMaHJa MPOrpPaMMbl BBHIIOJHSETCS 3a OJMH TaKT paboueit
gacToThl KoHTposuiepa). MK wumeer FLASH-nmamste mporpammer oO0vemom 64 xbaiit, mamste
naHHbIX o0beMoM 4 kbailiT, mnporpaMMmupyeMble IMpUEMONEpeaTYuKd MOCIeA0BATEIbHBIX
unrepdeiicoB UART (1 mit. y ATmega644 u 2 wt. y ATmega644P), SPI u TWI.

Bes BocnpouzBoaumasi ”HGOpMaTopoM 3BYKOBasi UH(POpPMAIUS U TEKCTOBbIE COOOILEHUS IS
OTOOpaX€HUsI Ha MOJKIIOYEHHBIX K MH(OpMaTopy MH(OPMAIIMOHHBIX Ta0JI0 XpaHSTCS Ha KapTe
namMsATd B BHJAE (QaillioB Tpynm MapmpytoB ¢ pacuipeHueM .GRP. B astux ¢dainax Ttakke
COJIEP)KUTCSA OINUCAaHUE CTPYKTYpbl MapUIpyTOB, BXOJAAIIMX B JaHHyio rpynmy. Dainel ¢
pacmiupenueM .GRP  co3jaloTcs — IOJIb30BareleM ¢ HOMOUIpI0  mporpammbl  InfoSD
(aBTOMATH3MPOBAHHOIO paboYero Mecta NoAroToBKU (oHOrpaMMm). ITH (ailiibl — HepeJaKTUPYyEMBIE,
B HHUX BCE YK€ Pa3JIOKEHO TakK, 9TO0BI ObLIO ynoOHEee paboTaTh HHGOPMATOPY.

[Iporpamma undopmaTtopa ymeer pabdotarh ¢ kapramu namsata tunoB MMC, SD u SDHC,
oTdopmarupoBanHbiMU B (aitioBoii cucteme FAT16/FAT32 u umeronumu odvem mo 32 ['bait
BrmrounTebHO. SDXC kapThl oO0beMom 64 I'baiit m Oosiee HE MOMIEPKUBAIOTCA, T.K. OHH TIO
CTaHJapTy AOJLKHBI ObITH OTQopMaTUpoBaHbl B (haitioBoit cucteme exFAT, mist moaaep Xk KOTOpoit
Y MUKPOKOHTPOJUIEPA HEIOCTATOUHO PECYPCOB.

VYupasiienue paboToil MHPOpMATOpa OCYILECTBISETCS IPU MOMOIIU KHOIOK, MOJIKIIOYEHHBIX K
MK wu4epe3 peructp BBOma. s oToOpa)keHUs TMOJIH30BATENI0 BU3YAIbHOW HWHOOPMAIMU O
BOCITPOM3BOJIUMOM B JJaHHBIM MOMEHT (POHOTPAMME CIIYKUT ABYXCTPOUHBIN KUAKOKPUCTATUINYECKUI
unaukaTop (JKKHM), Ha koTOpHIN Takke BHIBOAUTCA TeKyllee BpeMs. C 3TOH LEIbI0 B COCTaB MOYJS
BXOJIUT MUKPOCXEMa YaCOB PealbHOI0 BPEMEHH C UCTOYHUKOM PE3EPBHOTO MUTAHUS.

[Ipu BocipoM3BEACHUU OYEPETHOTO COOOIIEeHHs HeoOxoaumas nHdopmarus cunteiBaercs MK
u3 (ailna Tekyllel rpynnel MapuipyToB, nepepaercsi B Mukpocxemy MP3/ADPCM nekonepa, c
BbIXOJ]a KOTOPOH YK€ B aHAJOrOBOM BHJI€ IOCTYNAET HAa KOMMYTaTOp. AHAJIOTOBbIII KOMMYTAaTOp
MOJAKIIIOUAeT K 3BYKOBOMY TPakTy HMH(OpMaTopa WM CUTHAJ C BBIXOJA AEKOJEpa, WIM CHUTHAI C
BbIXOJ|a MHKPO(GOHHOIO YCWJIMTENS, OOCIY)KMBAIOIIEr0 BBHIHOCHOW MuKpodoH. Kommyrauus
BXO/IHbIX aHAJIOTOBBIX CUTHAJIOB KOMMYyTaTopa ocyiiectsisercs MK, KoTopsblil, 00HapyXUB HaxaTHe
KHOIKM (TaHT'€HThI), PAclOJ0XEHHOW Ha MHUKpPO(OHE, BbIIAET COOTBETCTBYIOIIME YIPABISIOLINE
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curHanel Ha kommyraTop. Taxke MK na KKU oToOpakaeT 3HAa4OK, COOTBETCTBYUIUI TEKYIIEMY
COCTOSIHMIO KOMMYyTaTopa — «MUKpodon» (Ha YM3Y maer curHan oT MUKpO(OHA) WIIH «IHHAMUK
(ma YM3Y wuper cur"an ot aekojepa). [lanee 3BykoBOM cHUrHaJl HOCTYyNaeT Ha JBYXKAaHAJbHBIN
YM3Y s panpHeimero ycwienus. [Ipuuém, eciiu oTAeIbHBIA KaHal yCTaHOBJIEH B MEHIO HACTPOEK
uH(popmaropa Kak «KOHTp. AuHaAMuK», To0 MK koMMmyTHpyeT ynpasiisiioliMe BXOJbl KOMMYyTaTopa
TakuM 00pa3oM, YTO Ha COOTBETCTByroLUH Bxox YM3Y 3BykoBO#l curHaim ¢ MUKpPOGOHHOTO
YCUJIUTENSI HE MPOXOAUT (A u30ekaHHs BO3HUKHOBEHUS «MUKPO(GOHHOTO 3(dexTa», KOTOpPbIil
Hens0eXeH B cllydae YCTaHOBKU KOHTPOJIBHOTO JMHAMUKA B KAOWHE BOJUTES).

3. Onucanue padoTHI MOAYJIA.

PaboToit monyns ynpasisier MK D1, paGoratomuii Ha yactote 12 MI'1, cTabmin3npoBaHHOM
kBapieBbiM pezoHatopoM BQI. Ilens R1C4 dopmupyer curnan copoca /RES, 3zamyckarommii Ha
HCIIOJIHEHUE KOJ| MPOrpaMMbl-«3arpy3drka». OCHOBHOE NpeAHa3HAuY€HUE 3arpy3urka — MpoBepKa
LIETIOCTHOCTU TpOoTpaMMbI-«IpommBkn»y MK u obecnieueHre BO3MOXKHOCTH €€ OOHOBJICHHS (Tpu
ClIydallHOM MOBPEXJCHUM KOJa MPOIIMBKH WM NpU HEOOXOOUMOCTH ee OOHOBJIEHHsS Ha OoJee
HOBYIO BEpPCHIO).

CHayasna 3arpy34uK M0ACYUTHIBAET KOHTPOJIbHYIO CYMMY KOJIa IPOIPaMMBI.

Ecnu xoHTponpHas cyMMma HenpaBuibHas (Hampumep, mnporpamma noBpexzaeHa win MK
3aMEHEH Ha HOBBIH, B KOTOPOM «IIPOILUT» TOJBKO 3arpy3uuk) U B pazbeM XS1 ycTaHOBIEHa KapTa
namsTti, B ee nmanke UPGRADE npousBoautcsi mouck (aiina ¢ umeHem INFO644* HAS (rne *
MOXET OBITh JIOOBIM CUMBOJIOM). [Ipu Haymunu Takoro Qaiiia 3arpy34rKk MPOU3BOIUT OOHOBIICHUE
nporpaMMbl. B cinyyae orcyrerBus (aiina «mpomuBku» Ha JKKU undopmaropa Oyner BbIBenEeHO
coobmenue «HET ITPOI' PAMMBI».

Ecnu koHTposnbHas cymma nporpammel MK npaBuiibHas u B pazbeM XS1 ycTaHoBIeHa KapTa
namstu, B ee nanke UPGRADE npou3Boautcs nouck gaitna ¢ umeneMm INFO644* HAS. Ecnu 3toT
¢aiin mpUCYTCTBYET W €ro BepcHs HOBee, 4eM «mpomuTtas» B namaru MK, npousBoaurcs
0OHOBJIEHHE MTPOTrpaMMBbI U iociie 3Toro MK yxoauT Ha MOBTOPHBIN cOpocC.

[Tocne mpoBepkHM I1EIOCTHOCTH TporpamMmbl (M, MpU HEOoOXoaUMOCTH, €€ OOHOBJICHUS)
3arpy34uK Nepenaér e yrnpapieHuUe.

UYepes pazpéM XP2 npon3BOAMTCS NEPBUYHAS 3AMKMCh 3arpy34rKa MPU U3TOTOBICHUU MOIYJIS
uH(popmaropa win B ciaydae 3ameHbl D1 Ha «uuCThIi» (MOTHOCTHIO He3anporpaMMupoBanHbii) MK.

B «npommBkax» MK, Haumnas ¢ Bepcuil 3.*, B Hayase paOOTbl OCHOBHOW IPOrpaMMbI
IIPOBOJUTCST ONMpoc MHGOPMALMOHHBIX Talslo, MOAKIIOUEHHBIX K uHTepdelicy RS-485 monpyns
(mukpocxema D3). Ha Beixomax mmkpocxembl D3 ycranoiensl auoisl lottku VDI1...VD4,
orpanuuuTenbHbie quoasl VDS, VD6 u camoBoccTanaBnuBatomuecs npenoxpanurenu FU1 u FU2
JUIA 3alIUTHl BBIXOJIA MHUKpOcXeMbl D3 OT KOpPOTKMX 3aMbIKaHMW M TONAJaHUs HANpsSKEHUs
OOPTOBOM CETH TPAHCIIOPTHOTO CPEJCTBA.

Tabno, umeroue B cBoéM coctaBe Moayiau koHTposuiepa MKT, MKT2, MIIKT2, MIIKT3 (c
MK ATmega8515 mnu ATmega8), Obuiu paHee «O€30TBETHBIMU», T.€. pabOTaM TOJBKO Kak
npueMHUKH uHpopMmanuu no uHTepdeiicy RS-485. B mporpammuom obecneuenun s MK
ATmega328 (nanpumep, B moayiae MIIKT4), kak u B Moayne mHpopmaropa, peaau3oBaHbl CBOMN
3arpy34K ¥ BO3MOXKHOCTh JBYCTOpOHHero oOmena wuHbopmamnmeit mno unrepdeiicy RS-485
MH(OPMALIMOHHONW CHCTEMBI. DTOT 3arpy3dMK Tak)Ke yMeeT OOHOBJISATH OCHOBHYIO INporpammy MK
TabJ10.

B cayuae oOHapyxkeHuss B cocraBe HHGOPMAIMOHHOW CHCTEMBI Tabio, umeromux B MK
BBIIICYIOMSIHYTBIN 3arpy3uuk, nporpamma MK nnpopmaTopa BBISICHSET Y HUX BEPCUIO UX OCHOBHOM
[porpaMMbl M, MpH Haduuuu Ha kapte uHpopmaropa B nanke UPGRADE ¢aiina ¢ umeHeMm
TABL**** HAS (rne * MoxeT ObITh JIIOOBIM CHUMBOJIOM) ¢ Oosiee HOBOM Bepcuei, nepenaér MK
TabJ10 3TOT (ailn 111 0OHOBJIEHUS €Tr0 OCHOBHOM IPOTrPaMMBL.



Wudopmanuss o mnpolecce MNpPOXOXKAEHUS OSTanoB HadaibHOW 3arpy3sku MK  moxpyns
uHpopmaropa (M OOHOBIIEHUS «IIPOLIMBOK», MPU HEOOXOAMMOCTH) BBIBOJUTCS Ha an(aBUTHO-
uupposoit XKKU nnpopmaropa.

Hinsa skonomuu BbBogoB MK wmonyns unHdopmatopa JKKW  noaxmrouen yepes
IocJen0BaTeNbHbIN peructp D8 ¢ mapamiensHbiMu BeIxogaMu. Peructp D8 Taxke BeICTynaeT B poJi
npeobpasoBartens ypoHeil: MK paGortaer ot Hanpspkenus +3,3 B, a JKKU nuraercst ot HanpshxeHus
+5 B. KKW tnna MTC-S16202 moakmtoueH K BbixogaMm peructpa D8 depes passém XP3 mo
YeThIpEXOUTHON CXeMe U MpeACTaBiseT cOO0OW 3aKOHYEHHBIN MOYINb, UMEIOIIUNA JBYXCTPOUHBIH
MaTPUYHBIA JKUAKOKPUCTALIMYECKAN auciuied (2x16 3HAKOMeCT) W BCTPOCHHBIM KOHTPOJIIEP
HD44780, KS0066 wiu aHalOruuHbli, ¢ pycU(UUIMPOBAHHBIM 3HaKoreHeparopoM. HWHuaukaTop
nosyyaeT 4-6utHele naHHble ¢ BbIxoA0B QO0...Q3 peructpa D8 u ympansercs curHamamu RS
(Beixon Q4 D8 — BwIOOp peructpa: aaHHble/ynpaBieHue/coctosaue) U EN (Boixon Q5 D8 —
pazpemienre ooMeHa gaHHbIMH). Curnan RW (urenue/3anuce) JKKUW noakimodyeH k oOniemMy npoBo Iy
Moayisi U obecneunBaer padbotry JKKU Tompko B pekume 3amucu. Tak Kak pEeXMM UYTCHUS HE
WMCIIONB3YeTC U YTEHHe OMTa TOTOBHOCTH peructpa coctosums KK HEBO3MOKHO, BpeMEHHBIC
nuarpammsel padoTsl ¢ JKKUW dopmupytorcs nporpammuo. Yepes koHTakT 4 pazpéma XP3 nonaercs
HalpsDKEHWE NUTaHWSI BBIXOJHBIX JIpaiBEpOB HMHAMKATOpa — €ro YpPOBEHb YCTaHABIMBAETCS
MOACTPOEUYHBIM pe3uctopoM R19 u onpenenser KOHTPACTHOCTh U300paXKeHUs Ha TUCILUIEE.

MouTtaxkHoe nojie X5 1mo3BojsieT NOJAKI0YaTh K MOAYyI0 HHpopmaTopa coBMectumblie JKKU
JPYrux NMPOU3BOJUTENEH C mepectaBieHHbIMU OoTHOCUTENbHO MTC-S16202 BhIBOJaMHU NMUTaHUS U
obmero nmpooaa. Tak, Hanpumep, s moakaoueHust KK MT-16S2 (mpousBoicTBa MOCKOBCKOTO
3aBosia MOJIT) Hy)KHO yCTaHOBUTH MEPEMBIUKH MEX ]y KOHTakTamu 1-2, 3-4, 5-6 (nns MTC-S16202
YCTaHaBIIMBAIOTCS NIEPEMBIUYKU MEX Ay KOHTakTamu 7-8, 9-10).

K Beixomam Q6 u Q7 peructpa D8 uepes orpannuuntensubie pesuctopsl R20 u R21 nonakiouen
JNBYXIBETHBIM cBetoguoa VD7 s JONOTHUTENBHOW WHAWKAIMM COCTOSIHUS HWH(OpmMaTopa
(3en€HBIN — COCTOSTHHE «TOKOs» WH(MOpMATOpa, >KENTHIM WM KENTO-3€NEHBIN — MHPOPMATOP «B
paboTe», KpacHBIM WM MUTAIONMIUA KpPAaCHBIM — MPOMW30INIA Kakas-Tubo ommOka WiIu CcOOM,
TpeOyoImHMii Iepe3anycka naHhopmaTopa).

Jlanee B mporpamme Npou3BOAMTCS WHUIMANIM3ALMS YyacoB peasibHoro Bpemenu DS1340 (D2).
Muxkpocxema D2 nonxmouena k unrepdeiicy TWI MK no asyxmnpoBogHo# 1minHe I°C. Korza ne
pou3BoAUTCS oOMeHa no muHe, e€ nuHun SDA (nanubie) 1 SCL (TakToBbIN curHan) cBOOOIHBI U
MOATAHYTHI K ypoBHIO 13,3 B pesuctopamu R3 u R4. Yacrota BHyTpeHHero reseparopa yacos D2
32768 T'n craOunu3upoBaHa KBapueBbIM pe3oHaTopoM BQ2. Ilpu pemoHTe B ciyyae 3aMeHBbI
HE0OXO0IMMO 3alauBaTh Pe30HATOp ¢ EMKOCThIO KpucTtayia 12,5 nd, uHade yacel OyayT paboTaTh
HectabmibHO. JluTHeBwrii anemenT nutanus GB1 tunma CR2032 olecnedywBaeT Xoa YacoB MpH
BBIKJIIOYEHHOM TUTaHUH UH(pOpMaTopa.

Janee cienyer MHULMANU3ALUS CHEHATIN3UPOBAHHON MUKpocxeMbl D4 — 0IHOKpUCTAIBHOTO
MP3/ADPCM nexonepa VSI1011E d¢unckoir dupmer VLSI Solution Oy. Jlexoxep siBisieTcs
MHUHHATIOPHOW 3akoH4YeHHOW DSP cuctemoit — B omHom Kopiyce coxaepskarcss DSP mpomeccop co
CBOEH yIpaBisiIolIed NporpaMMoill, omepaTuUBHas NaMsATh Uil BXoJgHOTo Oydepa nexonepa u
XpaHEHUs] pe3yJbTaToB paboThl mporpammbl, 18-OutTHbI nByxkaHanbHblil LIAIl, wacToTHBIE
GuIbTPhl M BBIXOJHON Oy(epHbIl yCHIUTENb 3BYKOBOIO CHrHaja. TakToBas 4acToTa JAeKoJepa
3amaeTcs KBapieBbiM pe3oHaTtopoM BQ3 nHa 24 MI'n. YmopaBieHue U 3BYKOBBIC JTaHHBIE B BHJIC
MP3/ADPCM notoxka nexoaep nmomaydaet mo SPI untepdeiicy MK. Otot xe SPI untepdeiic nexoaep
paszenser ¢ KapToil maMsaTu — B KaX/ablil onpeneneHHbI MomeHT BpemeHu MK pabGotaer nmmbo ¢
KapToi mamsTH, Jdubo ¢ gexkonepoM. [lutaHue aHajIOroBOW 4YacTH JAEKOJEpa OCYILECTBISETCS OT
oOuiero ucroyHuka HanpsokeHus +3,3 B uepes passssbiBatolnyto nenouxky L2C13.

[IpeobpazoBanusiii Muxkpocxemoit D4 u3 MP3/ADPCM mudpoBoro mnoTroka aHajIOTOBBII
3BYKOBOUW CHUTHaJ C BBIXOJIOB JIEKOJIE€pa IMOMAaJacT Ha aHAJIOTOBBIA KOMMYyTaTop (Mukpocxema D6 B
moxayne MKM wumum mukpocxema D1 monyns KM, ycranosinennoro B moayns MME pen.l).
KomMmyrarop nepenaer nanbiie B 3BYKOBOM TpakT MHpOpMaTopa CUrHajl JIMOO ¢ BbIXOJa AEKoJepa
D4, nu6o ¢ BbIxoa MUKpOGOHHOTO ycunutens — casoeHHoro OV DS. biaronaps nHauBuayanbHOMY
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ITOJKJIIOYEHHUIO YIIPABILIIONIUX BXOJOB KaHAJI0B KoMMyTaropa K BeixonaM PAO u PAI mopra A MK
BO3MOXEH BBIOOp KaHaa JyIs MOAKIIOUEHHUS BbIX0/1a MUKPO(GOHHOTO YCHUIIUTEIIS.

Bbixoapl koMMyTaTOpa MOJAKIIOYEHBl K JBYXKaHAJIBHOMY OJHOKpHUCTalpHOMY YM3U Ha
mukpocxeme D7 TDA7495. OcobenHoctbio qanHoro YM3Y sBisieTcss Hainuuue pexumoB «Mute»
(«MomyaHuey, pEeXUM eauHU4YHOro ycuieHus) u «Standby» (MuHHManbHOE TOTpPEOJICHHE TOKA,
MHUKpOCXeMa «3ariyuieHa», Ha e€ Boixojax — 0 B), a Taxoke 31eKTpoHHas peryJaupoBKa 'POMKOCTH Ha
BbIxoZaXx YM3Y ypoBHeM HanpskeHHUs Ha perynupytomieM BeiBose 3. MK Ha cBoéMm BbIBOJE 4 (HIOPT
PB3, curnan VOLUME) ¢ nomomipio BHyTpeHHero Taiimepa Gpopmupyetr LLHIMM-curnan ammautynoin
3,3 B ¢ nepemeHHOl ckBakHOCTBIO. [IpocTeiimunii mpeoOpa3oBarenb ypoBHsS Ha n-p-n TPAH3UCTOPE
VTI1 yBemnuuBaet pazmax IIIMM-curnana mo neobxoammoro ypoBHs 5 B, a RC-punerp R23C6
npeobpazyer IIMM B cooTBeTCTBYIOIEE MOCTOSIHHOE HAIPsDKEHHME YIPABIEHUS TPOMKOCTBIO B
muanaszone 0...+5 B.

Ha Beixomax VYM3Y nmnocnenoBarenbHO € Pa3BA3BIBAIOIIUMU  AJIEKTPOIUTUYECKUMU
konaeHcaropamu C31 u C32 BKIIIOYEHBI HU3KOOMHBIE pe3ucTopbl R24 u R25 myist 3a1iuThl BBIXOIHBIX
Tpan3uctopoB YM3Y ot BbIXxoa U3 CTPOS IPH KOPOTKOM 3aMbIKaHUU B LEMSAX IPOMKOTOBOPUTENIEH.

Kuonku ympasnenuss mHpopmaropom uepe3 pasbéM XP4 mnoaxioueHsl K MHapaiieIbHOMY
perucTpy ¢ moCleNoBaTeNbHbIM BbIBOJOM HHpopmammu D9. KHonku mnoaxiIoueHbl K BXOJam
peructpa uepe3 antuapedesrossie nenouku R15C25, R16C26, R17C27, R18C28. Takxke k BXoaaM
peructpa D9 mnonkmtodeHsl TaHreHTa MHKpodoHa W KOHTakT 6 pasbéma XS1 KapThl mamsT,
KOTOPBIN coeAUHSIETCS ¢ OOUIMM MPOBOJIOM MOYJISI IPU BCTaBJICHUU KapThl B pazbém XS1.

VY3en noakIoYeHUs] BHEIIHEeW paboyeil KHOMKY 3amapajuielieH ¢ KOHTakTaMu KHomkU «Ilyck»
(«A\») uHpOpMaTOpa U BBHINOJIHEH B paccMaTpUBaeMbIX MOJYJISX IO pa3HbIM cxemam. B Moxyne
UME pen.l kOHTaKkThl BHEIIHEW KHOMKU TMOJKIIOYAKOTCS MapauienbHo KHomke «Ilyck» uepes
3amuTHele 3nemMeHTsl VD13, VD14 u FU4. B moayne UKM s yBenunyeHHs HaAEKHOCTH
IIPUMEHEHA TaJbBAHMYECKas pa3BsA3Ka BHEIIHEW KHOIKM OT BXoja perucrtpa D9 ¢ nomomero
TpaH3ucTOpHOM onTonaps! D13.

VY3en nutaHus Moayias HHQOpMaTopa BBHINOJIHEH 10 JBYXKAaCKAaJHOM CXeMe: CHadaia
HalpsDKEHWE MUTaHUS OOPTOBOM CETH TPAHCHOPTHOIO CpeAcTBa (HOMHHalIbHOE 3HaueHue +24 B)
MMOHMXKAETCs 10 +5B ¢ moMoIIb0 UMITYIBCHOTO MpeoOpa3oBaTesis HanpsHKeHUs: Ha Mukpocxeme D10
LM2674, a 3arem nmuHeitHbIM crabuiuzatopoMm D11 LMI1117MPX-3.3 nonmxkaercss 10 ypOBHS
+3,3 B. 3nauenue Hanpspkenus +5 B 3amaércs pesuctuBHbIM jgenuteneM R26R27 u ucmonbiyercs
JUIA TIMTaHHS MHKpodoHHOTO ycmiuTens D5, peructpa BbiBoja Ha JKKU DS, camoro KK u
npaiiBepa unTepdeiica RS-485 D3. Hampsikenue +3,3 B ucnonb3yercs s mUTaHUS OCTaIbHBIX
y3m0B Momyisi mHpopmartopa, kpome YM3U. Cam YM3UY D7 nurtaercs or OOpTOBOM CETH U
MOAKIIIOUEH 10 MUTAHUIO MApauIeIbHO BXOJy MMIYJIbCHOTO MpeoOpa3oBaTesisi HANPSHKEHUs MOCIe
3amMTHBIX 31eMeHToB FU3, VD8, VD9, npenoxpassiomux y3el NHTAaHWS U CaM MOJIYyJIb OT
BBIOPOCOB HAaNpsDKEHHsS B OOPTOBOIM CeTHM M CIy4aHOW MEpPEernoJIIOCOBKH BXOJHOTO HAampsKeHHs
nutanus uHdopMarTopa.

Ha mnmate wmoayns wuHboOpMaTOopa ONIMOHAIBHO MOXET OBITh YCTAHOBJICH JIpaiiBep
nocienoBarenpHoro uHrepgeiica RS-232 D12 ¢ konaencaropamu 06Bsi3ku C44...C48. B mpommBkax
Bepcuii  3.* wummeercs mporpaMMHas —mojanepkka —mociemoBarenbHoro mopra  USARTI
MuKpokoHTpoiuiepa ATmega644P, mo3sosisomas nojakiaodars k uHpopmaropy GPS/TJIOHACC
npuéMHUK ¢ uHtepdeiicom RS-232 u takum 06pazom oOecrieunTh aBTOMaTHUECKUN PEKUM PabOThI
uHdopmaropa.



Bo3moorcnoie neucnpasnocmu ungpopmamopa u mooyna

Buewnee nposeieHue
HeucnpasHocmu

Ipuuuna

Cnocob ycmpanenus

[Ipu BKIIFOUEHUHN
MepeKIIoyaTelIs MUTaHus
MH(OPMALIMOHHON CUCTEMBI HE
ceerutcs XKKU nndopmartopa

Her HAIpsOKCHUSA ITMTAHUSA Ha
KOHTAKTE «+» pa3beMa
nH(opmaropa, 0OpHIB MPOBOIA
«+» KabeJst CHCTEMBI.

Haiitu mecto o6pbIBa nmm
YCTPaHHUTh HEKOHTAKT.

HCCHpaBHOCTB HUMITYJIBCHOTO
npeoOpazoBaTelisi HAMPSHKCHUS
+5 B monynsa uadopmaropa.

3aMepuTh HapsDKEHUE Ha
konaeHcarope C40. Ilpu
3HaueHuH HIKe +4,75 B
yOenUThCS B HAJTUIUH
HanpspKeHUs uTaHus oosee +8
B na BeiBozie 7 D10, orcyrcTBHH
ob6prIiBa apoccens L3, mpobost
VD10 . 3amenuts D10.

[Ipu BKIIFOUEHUH
MepeKIIIouaTelIs MUTAaHUs
MH(OPMALIMOHHON CHUCTEMBI
XKW undopmaropa cerurcs,
HO HET U300paxeHus

OOpbIB WK TIIIOXOHM KOHTAKT B
noJictpoedyHoM pesucrtope R19
Moy nHopmaropa.

3aMEeHUTD MOACTPOCUHBIN
pesucrop R19 moxyns
nHdopmaropa.

HewucnpaBHOCTh TMHEHHOTO
cTabuin3aTopa HanpsKEHUs
+3,3 B.

3aMepuTh HapsDKEHUE Ha
konnencarope C42. [Ipu
3HaueHuH Hwxke +3 B ybenurtses
B HAJIMYUU HAIPSDKEHUS
mutanug +4,75...+5,25 B Ha
BbIBoJIe 3 D11. 3amenuts D11.

[Tpu BKITIOYEHNUY TTUTAHUS
unpopmaropa Ha XKKU
uHpopmaropa coobIieHme
«HET [TIPOI'PAMMBbI»

He coBnamaer koHTpoOJIbHAA
cymma nporpammsl MK Moy
uHpopmaropa (ciryyaitHoe
MOBPEKJICHHUE POTPAMMBI).

Ha xapTy namstu B nanky
UPGRADE 3amnucats (daiin
INFO644* HAS c nporpammoit
«rpomtuBkn» MK, ycTaHOBUTB
KapTy B uH(opmarop u
MEPEBKIIOYUTH UHPOPMATOD.
OO6HOoBIIEHUE TPOrpaMMbl OyAET
BBINIOJIHEHO aBTOMAaTHYECKH.

Het oOnoBnenus unpopmanuu
Ha TabJI0 TIpU 0OBSABICHUN
OCTaHOBOK UH(GOPMATOPOM.

Her xonTakTa, 0OpHIB M
3aMBIKAaHHUE B CUTHAJBHBIX
nernsx «A» u «By» xabens

CUCTEMBI, Kabesst mHpopMaTopa.

[Ipu 06b1yHOM paboTe cucTeMbI
ITIOTEHIMAJ Ha IIPOBOJE «A»
Ka0eJlst CUCTEMBI 110 OTHOILIEHUIO
K MPOBOY «—» JOJI’KEH OBITH B
npexaenax 3,5...5 B
(mpoBepsieTcst BOJILTMETPOM),
IIOTEHIMaJ Ha IpoBoje «B»
Ka0eJlst CUCTEMBI 110 OTHOILIEHUIO
K MPOBOY «—» JOJIKEH OBITH B
npenenax 0...1,5 B. [Ipu
HECOOTBETCTBUU U3MEPEHHBIX
3HAYEHUH YKa3aHHbBIM Ja)Ke IpU
UCIpaBHOM MH(OpPMATOpPE U IIpU
OTCOEAMHEHHBIX TabJI0
IIPOBEPUTH KAaOEIb CUCTEMBI U
Tpaccy ero NpoKJIaaKHu.




Het oOnoBnenus undopmanuu
Ha TabJI0 TIpU 0OBSABICHUN
OCTaHOBOK MH(OPMATOPOM.

Otka3 apaiiBepa uHTepdeiica
RS-485 mukpocxemsr D3.

K cucreme noaxmounth
3aB€JJOMO HUCIIPABHBIN
unpopmarop. [lpu Hanmuun
0oOHOBJIEHUS UH(OPMALIUY Ha
Ta0J10 MpH 0O BSIBICHUHN
OCTaHOBOK 3aMeHuTh D3 B
HEUCIIPAaBHOM HH(pOpPMATOPE.

Her 3Byka npu 0ObsBIICHUN
OCTAaHOBKH Ha)KaTHEM Ha
KHOIIKY «Av. [Ipn Haxkatnn
3€JICHOE CBEUEHHE CBETOIMOA
CMEHSIETCSI Ha HKEJITOE.

Heucnpasnocts YM3Y D7.

Y CcTaHOBUTH YPOBEHB
IPOMKOCTH Ha)KaTUSIMU KHOTIKU
«+» Ha 3Hayenue 63. [Ipu
HaJIMYUM Ha BbIBOJIE 3 D7
MIOCTOSIHHOTO HampsyKeHUs
ooitee +4,5B, na BeiBogax 9 u 10
D7 nocTossHHOro HanpsHKEHUs
MeHee +2 B u 3ByKoBOTO
cursana Ha sxogax 1 u 5 D7
3ameHuts YM3Y D7.

HewucnpaBHocTh B ienu
PEryJIMPOBKH I'POMKOCTH.

Y CcTaHOBUTH YPOBEHB
I'POMKOCTH HaXATHSIMHU KHOTIKH
«+» Ha 3HayeHue 63. [Ipu
HaJIMYUM Ha BbIBOJIE 3 D7
MOCTOSTHHOTO HAaIPSDKEHHS
MmeHee +4,5B 3aMeHuTh
tpansuctop VTI.

Henponaii unu HencnpaBHOCTH
MP3/ADPCM nexonepa D4.

AKKypaTHO IponasTh
BBIBO/IBI JIeKkoiepa D4.

[IpoBepuTh UCIIPaBHOCTH
KBapIeBoro pezonatopa BQ3 u
npoccens L2 B uenu
aHaAJIOrOBOT'O UTAaHUS JIEKOJepa.

3amMepuTh HanpsbKEHUE Ha
BBIBOJIE 22 nexoaepa D4. Eciu
U3MEpeHHOe 3HaueHue doiee
yem Ha 0,5 B oTimmuaercs ot
1,2...1,3 B, T0 3aMeHUTH
nexonep D4.

Her 3ByKka npu 00bsiBIeHUN
OCTAaHOBKH Ha)KaTHEM Ha
KHOIIKY «Av». IIpn Haxkatnn
KHOIIKH CBETOJMOJ] OCTAeTCsI
3€JICHBIM.

HewncnpaBHOCTE KHOTIKH «AN»
uHdopmaropa.

3aMEeHUTh KHOIIKY Ha 3aBEJOMO
HCIIPABHYIO.
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