Texnuueckoe onucanue u peKOMeHOAUUU NO PEMOHNLY
Mmooyasa UPI-8515-01 ungpopmamopa «Inexkmponuxa MC6610.01)

COKpaH_IeHI/IH 58 YCJIOBHBIC 0603H3}I€HI/IH, HpI/IHHTBIC B HaCTOAIIEM I[OKYMCHTC,
npuBeIeHbI B TabmuIe 1.

Tab6muna 1

CoxkpalieHus 1 ycIoBHbIE 0003HaUYEHUs [loniHOE HaMeHOBaHUE
MK MuxpokoHTpoOIIIep
KKU KunkoxkpucTasinyecKuii ”HAUKATOP
OHY @UIbTP HUXKHUX YaCTOT
HAII [ndpo-ananorosslit mpeoOpazoBaTeIb
YM34 Yceunurenb MOITHOCTH 3BYKOBBIX 4acTOT
oy OnepannoHHBIA YyCUITUTEID

1. OnucaHue CTPYKTYPHOI cxeMbl MOAYJis1 HH(GopMaTopa.

CtpykTypHas cxema MOayJs IpUBEIeHa Ha PUCYHKE 1.

KHOTIKH . 3 < I°C > 4acsl
yIIpaBIICHUS pearbHOTO BPpEeMEHHU
RS-232 < > MK < SPI ; uHTepderc Moy
mamsaTu [ITTK
DO...D7
DO...D7 ) WHJIUKATOP
perucTp HAIT AQHAJIOTOBBIN OHY OCHOBHOM
HAIT > —> KOMMyTaTtop [ > > yM34
Y
MHUKPO(POHHBIHI KOHTPOJIbHBIN
YCUJINTEID YM3Y

Pucynok 1 - CtpykTypHas cxema MOIyJsl.

Monyns MPD-8515-01 cocTouT U3 crneayromux OCHOBHBIX (DYHKIIMOHABHBIX Y3JI0B:
- mukpokoHTposep (MK);
- 4achl peaJbHOr0 BPEMEHU;
- KMJKOKPUCTAIUIMYECKUI UHAUKATOP CO BCTPOCHHBIM KOHTPOJLIEPOM;
- yzen conpspkerust MK ¢ uarepdericom RS-232;
- nudpo-ananorossii mpeodpaszoBarens (L[AID);
- AQHAJIOTOBBIM KOMMYTATOp;
- ¢unbTp HIWKHUX yacToT (PHY);
- OCHOBHOW M KOHTPOJIbHBIM YCHJIMTEIIM MOIIHOCTH 3BYKOBBIX YacToT (YM3Y);
- MHUKPOGMOHHBINA YCHUIUTEIb.
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«Cepnue» moaynss — MUKpokoHTposuiep Ttuna AT90S8515 ¢upmbr Atmel, oTHOCsmUMIiCS K
cemeiicTBy AVR-KOHTpOJIEpOB, KOTOPOE, B OTJIUYME OT MHOTHX JPYrux cemeucts, umeer RISC-
apXUTEKTypy (T.e. OJHAa KOMaHJa IMPOTPaMMBbl BBHIMOJHAETCS 3a OJUH TaKT pabouell YacTOTHI
koHTpoiepa). MK nmeer FLASH-namsaTh nporpamMmsl 00beMOM 8 KOAT, MaMATh TaHHBIX 00BEMOM
512 ©Oaiit, omuH 8-OuToBBII W oOAMH 16-OMTOBBIM TaliMepHI/CUETYNKH, MPOTPAMMHUPYEMBIE
npuemonepenardyuku narepdericop RS-232 u SPL

PeueBbie cooO1IeHNS, BOCIIPOM3BOANMBIE MHPOPMATOpOM, XpaHsaTca B mukpocxeme FLASH-
namsTé 0OJBIIOr0 00beMa, KOHCTPYKTUBHO O(OPMIIEHHOW B BHJI€ CMEHHOTO MOAYJIA MaMsTH, YTO
MIO3BOJISIET ONEPATHBHO MEHSTH COJIEP)KAHHE U XapakTep COOOLIeHUH. 3amuch TpeOyeMbIX pedeBbIX
cooOmieHuit ocymectsisiercs camuM MK, momydaromum uHGOpPMAIUIO 711 TPOTPAMMHUPOBAHUS 110
untepdeiicy RS-232 or monkimtowaemoro K HMHGOpMATOpy KOMITBIOTEPA, BXOMSIIETO B COCTaB
aBTOMATHU3UPOBAHHOTO pabodero Mecrta IMOATrOTOBKH ¢oHorpamm. /[l yMmeHbIIeHHs o0beMa
3aMyCchIBaeMO 3BYKOBOW MH(pOpMAIMK IPUMEHSETCS €€ «yIIaKOBKay, T.€. CxKaTue ¢ K03 HUIUEeHTOM
NpUOIM3UTENBHO 4:1, 9TO TO3BOJSET, HAIPUMEDP, B CMEHHOM MOyJe maMmsaTu oobemMom 1 MoOaiT
XPaHUTH OKOJIO 6 MUHYT HEMOBTOPSIIOIIETOCS 3BYKA.

VYnpasnenue paboToil nH(poOpMaTopa OCYHIECTBIAETCS MPU MOMOIIU KHOTOK, MOAKIIOYEHHBIX
Hanpsamyio k MK. Jlis oroOpakeHHsI OIb30BaTEN0 BU3yalbHON HHPOPMALIUU O BOCIIPOU3BOANMOM
B JIaHHBII MOMEHT pEYEeBOM COOOIIEHUU CIYXKHUT JABYXCTPOUHBIM KUIKOKPUCTAIIMYECKHIA
MHIMKATOp, HA KOTOPBIM TakXe BbIBOAUTCS TeKylee Bpems. C 3TOH 1eNbl0 B COCTaB MOAYJSI BXOJUT
MHUKpPOCXEMa YacOB PEalbHOI0 BPEMEHH C HCTOYHUKOM PE3EpPBHOTO MUTAHMUSL.

[Ipu BOCHpPOM3BENCHUM OYEPEIHOTO PEYEBOrO COOOIIEHUs HeoOXxoaumas HH(popMaIus
cunthiBaeTcsi MK 13 cMEHHOTO MOJTyJisl MaMsITH, pacliakOBBIBaeTCs M BblaeTcs Ha 8-OmToBbIid [[AII,
C KOTOpOrO Y)X€ B aHAJOrOBOM BHUJE IIOCTYHaeT Ha KOMMYTaTop. AHAJOrOBBI KOMMYTAaTOp
MOJIKJIIOYAET K 3BYKOBOMY TpakTy MHpopMaTopa Ui curtai c¢ Beixonaa LIAIL, wiu curnan ¢ BeIxoaa
MHUKPO(OHHOTO YCHWJIMTENS, OOCITYXHBAIOIIET0 BBHIHOCHOW MHKpodoH. Kommyramus BXOIHBIX
CUTHAJIOB KOMMYTATOpa OCYIIECTBJISETCS MPU TOMOIIM KHOIMKH (TAHTE€HTHI), PACIlOJIOKEHHON Ha
mukpogone. Jlanee 3BykoBoii curnan nocrynaer Ha @HY (punptp YeObleBa 4eTBEPTOro MopsIka),
o0ecrieunBamOIIMil  IIOJABJICHWE CHUTHAJa 4YacTOTOM Bbime 5-6 k[ ©W BBEIIOJHEHHBIN Ha
OINEPALIMOHHBIX YCUIIUTENAX C COOTBETCTBYIOIIMMU RC-1iensmu.

[Tocne dunpTpanuu pe3yIbTHPYIONTUN CUTHAT YCUIIMBAETCsI OCHOBHBIM Y M3U — ni1st rpoMKOTO
OIOBEUIEHUS — U KOHTPOJIbHBIM Y M3Y — 17151 KOHTPOJIBHOTO MPOCTYIINBAHUS.

2. Onucanne padoTbl MOAYJISI.

2.1 Hauanwuwiii 3anyck.

Pa6otoit momyns MPD-8515-01 ympaBnser MK D1, pabGortatomuii Ha gacrore 7,3728 MI,
cTrabunuszupoBaHHOW KBapieBbiM pe3oHatopoM BQI1. Ilenms R1C3 dopmupyer curnan copoca /RES,
3amyCKaloIMi BHYTpeHHIo nporpammy MK nocine BkitoueHus nutanus. 3anuch nporpamMmmsl B MK
NpU HU3TOTOBJICHUM WM 1ocie 3aMeHsl D1 mnpu  peMoHTE NPOU3BOAUTCS dYepe3 pa3zbeM
BHYTPHCXEMHOTO IMpoTrpaMMuUpoBanus XP8, Ha KOTOPBIN BBIBEICHBI BCE HEOOXOMMbIC CUTHAITHI.

ITocne crapra nporpammsl MK onpammusaer 2-i paspsg nopra C (BeiBox 23). Ilpu Hannuum Ha
HEM HH3KOr0 JIOTHYeckoro ypoBHs (mepembruka J1  3amkayra) MK cuurtaer, drto
xuakokpucraumueckuit naaukarop (KKW) HL1 we mogkimoueH v BpIBOA MHGOPMAIIMK HA HETO HE
npou3BoauTcsA. B mpoTtuBHOM cnydae (Ha BbIBOAEC 23 BBICOKHMNA YpPOBEHB) OCYIIECTBISETCS
nunnuanu3anusa XXKKH.

Nunukatop HL1 tuma MTC-S16204 npencraBiser cobor 3aKOHYCHHBIM MOIYJb, UMEIOIITHI
JBYXCTPOYHBI MaTPUYHBIA XKUAKOKPUCTAUIMUECKUN aucruiel (2x16 3HaKoMecT) M BCTPOECHHBIN
koHTposiep HD44780, KS0066 wnm aHamorudHeiii, ¢ pycH(DHUIIMPOBAHHBIM 3HAKOTEHEPATOPOM.
WNunukarop nonyyaer 8-6utHelie nanuble ¢ mopra A MK D1 u ynpasnsercs curnanamu RS (Bb160p
peructpa — mnaHHbIe/ynpaBiaeHue/coctossHue), RW (urenme/3anuce) u EN (pa3pemenue oOMeHa
nanubiMu). Yepes BoiBoa 3 HL1 nonaercs HanpsbkeHHe MATAHUS BBIXOJHBIX JApaliBepOB MHAMKATOPA
— €ro ypOBEHb YCTaHaBJIMBAETCA MOJCTPOCUYHBIM pe3uctopoM R44 u omperenser KOHTPAaCTHOCTh
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n3o0paxeHuss Ha jgucruiee. Jls BO3MOXHOCTH TMOAAYM  OTPUIATEIBHOTO HAMPSDKCHUS (IS
WHIWKATOPOB PACHIMPEHHOTO TEMIIEpaTypHOTO Iuaria3oHa) MpeaHasHayeHa mnepembruka J2. [lpum
UCIIOJIb30BAaHUM HHIMKAaTOpa C BHYTPEHHEW CBETOAMOAHOM moJcBeTKOM B moayine MP3-8515-01
yCTaHaBJIMBaeTcs pe3nctop R46, orpaHM4YMBaONIUN TOK MOJICBETKH.

Jlanee B mporpamme NpoU3BOAMTCS MHUIMAIM3ALMA 4acoB peasbHoro spemenu DS1307 (D2).
D2 noxxmouena k MK 1o mByxmposogroii muse I°C (paspaboranroii dupmoit Philips). Korna He
npou3BoauTCs oOMeHa 1o mwuHe, e€ nuHud SDA (nanubie) U SCL (TakTOBBIM curHa) CBOOOJHEI
MOATAHYTHl K ypoBHIO +5B pesucropamu R2 m R3. Yacrtora BHyTpeHHEro reHeparopa dacoB D2
32768 I'm crabuimsupoBaHa KBapleBbIM pe3oHaTopoM BQ2. Ilpu pemoHTe B cilyyae 3aMeHBI
HEOOXOIMMO 3amamBaTh Pe30HATOp ¢ EMKOCThIO Kpuctamwia 12,5 nd, wHade vacel OymyTt paboTaTh
HecTabunbHO. JlutneBbrii snement mutanus EL1 tuma CR2032 obecrneumBaeT XOJ YacoB MpH
BBIKJIIOYEHHOM IUTaHUH UHOpMATOpa.

[Tocne mHunManu3anuu MUKpocxembl yacoB D2 Ha e€ BeiBojae 7 mosiisiercss curan SQW —
«veangp» ¢ yactotod 1 I'm. Ortor curHan Bei3biBaeT mnpepeiBanne MK mo BeBomy 12,
o0ecreynBaroIee MHINKAIMIO TEKYILIET0 BpEMEHH BO BTOPOM cTpoke nHaukaTopa HL1.

Hanee cienyer HacTpoiika SPI-unTtepdeiica mis cBsi3u ¢ mukpocxemoir FLASH-namsatu tuna
AT45D081A, pasmeménnoil B cmeHHoM Moayne mamatu 11K, moakmroueHHOM K pa3bémy XS2
(XP7) monynss UPD-8515-01. SPI macrpamBaercs st paboTel B pexume 3 Ha yvacrore 1,8 MIm.
Juarpamma pabotsl nHTepdelica mokazaHa Ha puc.2.
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Puc.2. Curnanst SPI-untepdeiica

[Tocne muunmanuzanuu SPI-untepdeiica mukpokonTpoiep D1 ompenenser, NOgKIOUEH U
Monynb mamatu [IK n o6bem mamstu Mukpocxembl moaysns IIIK. IMpucyrcreue momyns I1IK B
pazbeme XS2 (XP7) onpenensercs 1o HaIMUYUIO IEPEMBbIUEK MEXTy KOHTakTamu 14-15 m 24-25 B
oTBeTHOM yacTu pazbema monyis [II1K. OTu koHTakTHl 3aMBbIKalOT Ha OOIMMIA TPoBOJ 13-i BRIBOX
MK (3-ii pa3psig nopra D, curnain /INS) npu noaxmouenaom TTIK.

3atreM Ha 29-m BbeIBoge MK mosBisieTCS BBICOKHI JIOTUYECKUH YpPOBEHbB, SBJISIOIIMICS
OTIOPHBIM HaNpsDKEHUEM JUIs U (Po-aHaJIoroBoro npeodpazosareis D4.

Jlanee mpoM3BOAMTCS OMPOC KHOMOK IMaHedH ympasieHus uHdopmaropa. [Ipu oOHapyxkeHuu
Ha)KaTOW KHONKU «M) OCYIIECTBISETCS MEPEXO0]] B PEKUM PaOOTHI ¢ KOMIBIOTEPOM, MOIKIIOYCHHBIM
K pazpémy «MKDy» xabenem HIII4.854.002. B »ToM pexume mTPOU3BOAUTCS OOHOBIICHUE
unpopmanuu B moayne IIIIK, ycranoBka yacoB nunpopmaropa u apyrue onepauuu. [lonpo6HocTr o
pabote ¢ mporpammoil [Info.exe, HEOOXOIUMOW JUIsl BBIMIOJHEHUS ASTUX JEUCTBUH, CMOTPUTE B
nokymente «APM moaroroBku ¢onorpamm. PykoBonctBo omeparopa 589.10600505.0001-01 34
01».

Ilocne ompoca KHOMOK TPOMCXOJUT WHUILMAIN3ALUSA OCHOBHOrO (pabodero) nukia
nH(popMaTopa — TMOATOTOBKAa K BOCHPOW3BEIACHUIO TEKylIeH (pas3sl ¢GoHOrpaMMbl, XpaHHUMOW B
monyne namsatu [ITK. MK BeicTaBisier sor. 0 Ha 3-M BbIBOAE (2- pa3psia nopra B), oTkpbIBas K04
Ha TpaHzuctope VT2, 4Tro, B CBOIO O4Y€pellb, BHI3BIBACT MOJIauy MUTAIOIIETO HampsbkeHud +5B Ha
monaynb TIIIK u otkpeiTe OydepHbix kitoueit D6, D7, ciayxamux a1 pa3BsA3KH CUTHAIBHBIX eTen
monyna IIIIK wu  wmukpokontposmepa. W3 FLASH-namaru [IIIK  cuuTeiBaeTcsi  TEKCT,
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COOTBETCTBYIOUIMH TeKylIel (pase poHOrpaMMBbl, M BHIBOAUTCS Ha MHAUKATOp HHPOpMaTopa. Taxxke
MIPOTrPaMMHO pa3peIIaoTcs MPepbIBaHus OT MUKpocxeMbl yacoB D2 (curnan SQW, 12-it BeiBog MK),
YTO BBI3BIBACT MOSBICHUE HA HMHIUKATOpe WHpOpMaTopa BO 2-ii CTPOKE MOKa3aHWUW TEKYIIETO
BpeMEHH, CuuThIBaeMbIX u3 D2 mo 3aguemy ¢ponty curnana SQW. Ilocne storo mornueckoit 1 Ha 3-
M BbiBoie MK kitou VT2 3akpeiBaercs, cHumas nutanue ¢ moayis [ITK.

g coxpaHeHHs HoMepa ouepenHOil (pa3bl M TEKyIIero Mapuipyra mpu 00eCTOUMBAHHUU
uHpOpMaTOpa HCIOIB3YIOTCA CBOOOTHBIC SUCHKHU MaMATH MUKpOCXeMbl 4acoB D2, murtaemoil mpu
OTCYTCTBUM HAmNpsDKEHUsi OT JuTHeBoro snemeHta EL1, uTo mo3BosseT mpoaoskaTh paboTy C
UH(OPMATOPOM TMOCJE CIY4alHOTO BBIKIIOUEHUS MHTAHHUS O€3 BBIXOJAa B PEXKHUM HAYAIBHOU
yCTaHOBKU HOMepa (pa3bl 1 HOMEpa MapuIpyTa.

2.2 OcHogHotul pesicum pabomul ungopmamopa.

Haxomsick B ocHOBHOM (pabouem) pexxnme, MK mocTostHHO omparmuBaeT pa3psasl 5, 6, 7 mopta
D (BoiBogsI 15, 16, 17 MK) — K HUM MOJIKITIOYEHBI KHOIIKK YIPaBJiIeHUs HHPOpMAaTopa.

[Tpu nmosiBnenuu jor. 0 Ha 16-m BeIBOAE (6-11 paspsa mopta D) MK cuurtaer, 4To mpou301uio
Ha)kKaTHe KHOTKH «\» (BOocIpou3BeieHue TeKylel (passl), u uepes kitou VT2 nogaér HanpsokeHne
+5B nHa moxyns [IITK. OgnoBpemenno MK BeictaBisier jor. 1 Ha 14-m BeIBOZE (paspsan 4 moprta D,
curHan EXT) ana BxutoueHuss ocHoBHOro YM3Y. Oro BbI3bIBa€T OTKphITHE TpaH3uctopa VTI,
KOTOpPBIN, B CBOIO OYe€pelb, 3aKkpbiBaeT kitod DS5.3. BeneacTBue 3TOro HUKHUM MO CXEME BBIBOJT
pesuctopa R36 orkmiouaercst oT obmiero mpoBona. [enurens Hampspbkenus R36R37 ompenensier
pexum pabotel ocHoBHOoro YM3U D10 (TDA1519A). IIpu ypoBHe Hanpsbkenus Ha 8-M BbiBoae D10
okouio 4...7 B (npu otkpeitoM kitoue D5.3) YM3Y naxogutcs B pexume «Mute» (momuanus). [Ipu
3akpeiTUH Kitoua D5.3 Ha 8-m BeiBosie D10 mosBisieTcst motenuuan +12B (HuxHEee miedo genuTens
R36R37 pazopBano) u YM3Y Bxutouaercst B pabounii pexkum. Tak kak Bpemst Haxoxaenuss YM3Y B
paboueM pexuMe MHOIO MEHbBIIIE BPEMEHH HaXOXKICHHS B PEKMME MOJTYaHUs, HATPEB MUKPOCXEMBbI
YM3Y HeBenuk, 4To Mo3BoJseT 000MTHCEH O€3 paguaTopa.

MK cuuThIBaeT «ynakoBaHHbI» 3BYK W3 Mukpocxembl FLASH-mamstn wmopyns IIIIK,
pacmakoBbIBaeT ero M BBIBOAUT ¢ yacToToil 11025 I'm B peructp D3, cTpoOupyemslii mporpaMMHO
dbopmupyembiM (110 mpepbiBanusiM) curHaioM DAC (24-ii BeiBonm MK, paspsa 3 mopra C). K
BbIxoAaM peructpa D3 mnoaxmoueHa mukpocxema LIAIT D4 tuma KP572I1Al, BritoueHHas 1o
crangaptHor cxeme 8-O6mtoBoro I[AIl ¢ Beixomom 1o HampspkeHHo (coBmectHOo ¢ OV DS.2).
Onopnoe HampstkeHue +5B mopaércs na 15-ii BeiBog LIAIl ¢ 29 BeiBoga MK. B mpunnurme,
M3MEHEHHEM YPOBHS OMOPHOTO HAMPSKEHUS MOXKHO PEryJIMpOBaTh pa3Max BBIXOJHOTO HAIMPSHKEHUS
ITAII, HO B TeKy1IEN BEpCUN MUKPOIIPOTpaMMBbl 3TO HE PEAIM30BaHO.

C Beixoma ATl curnanm mpuxoauT HA aHAJIOTOBBIM KOoMMyTaTop (BeIBOI 1 Mukpocxemsl DS,
curian ADAC). Ha 4 BweiBog D5 (curnan MIC) mpuxoIuT cUTHANI C BBIXOJAa MHKPO(OHHOTO
ycwmrens D8.1. [Ipu Henaxkatoit kHotnike mukpodoHa (SW paser +12B) kimrou D5.1 oTKpbIT — uepe3
kommytarop npoxoaut curHan LIAIT ADAC, npu Haxaroii kHonke Mukpodona (SW pasen 0B)
OTKPHIT K04 D5.2 — yepe3 KoMMyTaTop MpoXoauT curHai MukpoporHoro ycuautenst MIC.

B curnane, chopmupoBannom LAIIl, mpHuCyTCTBYIOT BBICOKOYACTOTHBIE COCTAaBIISIONINE,
MPUAAIONTNE 3BYKY HEMPHUATHBIN «METaUIMUECKHID OTTEHOK. UTOOBI M30aBUTHCS OT ATOTO, 3BYKOBOM
CUTHAJ 1ocie kommyTaropa npoxoaut yepe3 @HY D8.4, D8.3 u ¢ ero Beixona uepes3 pesuctopsl R30
1 R27 nomamaet Ha BXOAbI KOHTPOJIBHOTO U OCHOBHOTO ¥ M3Y COOTBETCTBEHHO.

YpoBeHb IPOMKOCTH KOHTpoJbHOro YM3Y perymupyercs moACTpoedHbIM pe3uctopoM R31.
I'poMkoroBopuTeNnb, MOAKIIOYEHHBIM K BBIXOAY KOHTpoJbHOro YM3U, pasMemén B Kopliyce
uHpopmMaTopa 1 00eCIIeUnBACT BOAUTEIIO CIIYXOBOK KOHTPOJIb BOCIIPOU3BOIUMON HH(POPMALIUH.

YpoBeHb TpoMKOCTH OCHOBHOro YM3U perynupyercs mnepeMeHHbIM pe3uctopom R28,
BBIBE/ICHHBIM Ha MEPEIHION MMaHels HHPopMaTopa.

[Tocne 3aBepmienust BeiBoAa 3Byka Tekymien ¢ppazsl MK cunteiBaeT 3 FLASH-mamsiti Mmomysst
[MIIK TekcroBoe omucaHue ciuenyiomend ¢paspl, BbIBOAUT ero Ha JKK-MHIUKATOp, BBIKIIOYAET
ocHoBHOM YM3U, caumaetr nutanue +5B ¢ moxynsa IIIIK, paspemaer npepbiBaHus OT 4acoB IO
curHary SQW u yXOJIUT B LUK OKUJAHUS HaXKaTUs KHOTIOK.



2.3 Peosicum npoepammuposanusi.

Hns 3anucu  uHpopmauuu Bo FLASH-mamsare wmonyns IIIIK mnpeanasHayeH pexum
POrpaMMHUPOBAHUS, BOUTH B KOTOPHI MOKHO BKJIFOUEHHEM NUTaHHS MH(GOpMaTopa MpH HaKaTou
KHOTIKe «My». E& ortmyckaior Toinpko mocne mosBiaeHus Ha JKK-unaukarope cooOuieHus
«[IporpamMMupoBaHue NaHHBIX» U >KEITOrO CBEYEHHS CBETOJUOJHOTO HHAMKATOpa Ha TMepemHei
na"enu uHpopmaropa. [locnenoBarensusiii mopt MK nporpammupyercst Ha ckopoctb 9600 6ut/c, 8
OouT maHHBIX, | cTOom-OUT, 6€3 KOHTPOJs YETHOCTH. [ mpeoOpa3oBaHus B BYNOJSPHBIE CUTHAIIBI
crangapra RS-232  cayxur wmukpocxema gpaiiBepa D11, coxmepxkamas B cebe Takxke
npeoOpa3oBarenb HaNpsDKeHHS +5B B HanpshKEHUsT MUTaHUS BBIXOAHBIX KAacKaaoB ApaiiBepa +12B u
—12B.

3. TecTOBBII pe:XNM.

s mpoBepku pabOTOCIOCOOHOCTH HMH(OpMaTOpa BHYTpPEHHEE MpOrpaMMHOE oOecredeHne
MMeEET TaK Ha3bIBAEMBIN TECTOBBIN PeXUM. B 3TOM pekrme oOecriednBaeTcs:

A) mpoBepka pabdotocnocodHocTH peructpa LIAIT D3 (KP1554MP37) u camoro LAIT D4
(KP572I1A1);

b) nposepka padotocnocobnoctu XKK-unaukatopa HL1 (MTC-S16204).

1.JI71s1 BXOZ1a B TECTOBBIN PEKUM HEOOXOIMMO BKIIOUUTH MUTAaHWE HH(POPMATOpa IIPH HAXKATOU
kHomke «Dy. [Ipu 3TOM oOpalieHne K WHAMKATOpY emeé He mpousBoautcs u B peructp LIAIT D3
nocienoBareabHo BeBoAsATCs 3HadeHus: 0x00, 0x01, 0x02, ..., OxFE, 0xFF, ¢opmupys Ha BbIXOIE
ITAIT (BbiBoze 16 muxpocxemsl D4) crynmeHuaTo HapacTarollee HampspDKeHHE pa3maxoMm oT —5B 1o
0B. ITo paBHOMEPHOCTH U BEIMYMHE HAOIIOJAEMbIX IPU MOMOILHU OcLHMIIOrpada «CTyIeHEeK» MOKHO
cyautb 00 ucnpaBHocTH peructpa D3, ITAIl D4 1 npoBOAHUKOB, COEIUHSIONIMX X MEXKIY COOOI.
Taxxke BO BpeMs 3TOro Tecta YyIAOOHO IpPOBEPATh MCIPABHOCTh (PUIbTPA HU3KUX YacTOT Ha
anementax OY D8.4, D8.3, kommyraropa «mukpodon/IIAIl» DS5.1, D5.2, D5.4, KOHTpOIBHOTO
YM3U D9, okoneunoro YM34 D10.

2.Ilepexon k crienyromeMy »JTamy Tecta — TpoBepke ¢yHkuuonupoBanus KKU —
OCYILECTBIIsIETCA HakaTueM KHonku «My». Ha stom stane Ha XKXKU BoiBomutcs Hagnuch «Tect KK-
MH/IMKATOPa» U B MEPBOH CTPOKE MOCIEOBATEILHO M HEMPEPHIBHO BBIBOJASATCS BCE OTOOpa)kaeMble
CHUMBOJIBI KOHTPOJUIEpA MHAUKATOPA.

ITpu HEOOXOAMMOCTH MOKHO MPOU3BECTH MOJCTPOUKY KOHTPACTHOCTH BbhIBoAMMOro Ha JXKU
n3o0pakeHus pesuctopom R44 momyns.

4. IIpoBepka padoTocnocoOHOCTH MHTEePdeiica CBA3U ¢ KOMIILIOTEPOM.

Jlia mpoBepKH HEOOXOJUMO NPU BHIKJIIOYEHHOM MUTAaHUU HMHGOpPMATOpa COEAUHUTH THE3JO0
«MK®» Ha 3agHeil maHenu uHpOpMaTopa C IMOCIEAOBATEIbHBIM IOPTOM KOMIBbIOTEpa Kabeiaem
HITI[4.854.002 (BXOsAmIMM B COCTaB aBTOMATH3UPOBAHHOTO paboyero Mecra uisi MOATOTOBKH
¢donorpamm uHpopmaropa). Ilocne 3Toro BKIIOYUTH MUTaHUE UHPOPMATOpPA MPU HAXKATOM KHOIKE
«My. Ha )KKU nosiButcs Haanuck «IIporpaMMupoBaHue JaHHBIX .

Ha xommseiorepe B peskume MS-DOS (unmu B ceance MS-DOS — mns Win9x) BBINONHUTH
KOMaH]ly HaCTPOWKH HCIIOIh3yeMOT0 MOCIIeI0BATENRHOTO TTopTa Ha pekuMm 9600 Out/cek, 8 our, 1
CTON-0uT, 6€3 KOHTPOJIsl YeTHOCTH, Hanpumep, it COM2:

mode com2:9600,n,8,1.

ITocne sroro 3amyctuts nporpammy DEBUG.EXE, Bxomsmiyro B cocTaB ONEpaliMOHHOM

CUCTEMBI.
3ameuanue: B pabore c¢ mnporpammoii DEBUG.EXE Heo06xoaumMo HCHOIB30BaTh
COOTBETCTBYIOIIIUE IIECTHAAIIATUPUYHBIE 0a30BbIe anapeca mopTos, T.e. 1t COMI1 — 3FS,
it COM2 — 2F8, mist COM3 — 3ES8, ans COM4 — 2ES8. BzaumogeiictBue nHpopmaTopa ¢




KOMIIBIOTEpOM T0/Ipa3yMeBaeT HCIOJIb30BaHME OTBETAa MHQOpPMATOopa Ha IepelraBacMble
eMy KOMaH bl (TIp1 HEOOXOIMMOCTH COMPOBOXKIAEMbIC TTapaMETPaMH ).

Brumanue! Hcnonv3oeanue HeKomopvbix KOMAHO UNU HEKOPPEKMHO 3A0AHHLIX NApaMempos
Modicem  npugeecmu K uckaxceuwuio ungopmayuu 6 I3V  ungpopmamopa unu Hapyuienuio
pabomocnocobnocmu  ungopmamopa! BenenctBue 3Toro 3aech OyayT YIOMHHATBCS TOJIBKO
KOMaH/Ibl, HE MPOU3BOAIINE HUKAKUX OIEpallyii 3amicH B MaMATh HH(oOpMaTopa.

Jns 1menedl TpOBEpKM WM MEJKOTO peMOHTa HH(OpMaTopa JOCTAaTOYHO II0JIb30BATHCS
koMmaHnon ¢ komoM O0xOF — 3ampoc orBeta mHdopmartopa. s mosydenus orBeTa mHMOpMaTOpa
HeoOxoaumo B mporpamme DEBUG.EXE BBINOMHUTE cHEXylOUIylo Npoueaypy (i mpuMepa
ucrnonb3zoBan COM2):

- 0 2F8,0F <Enter> (BeiBox B mopT COM2 Gaiita 0xOF)
- 12F8 <Enter> (urenue Oaiita nanHbIx u3 mopra COM?2)

Ha cnenyromeit crpoke Oyamer BeiBeaeHo 3Haudenuwe 57 (0x57). Takoil kKoj oTBeTa BBITACT
nHpopmaTtop ¢ mpomuBKOW BHyTpeHHero [I3Y, paboraromeid ¢ mporpaMMoil TOATOTOBKH
¢onorpamm Info.exe Bepcum 2.0 u Bbime. [pyroil KoJ OTBEeTa CBUAETENBCTBYET O HEHCIPABHOCTU
uHTepdeiica cBsa3u ¢ KommnbioTepoM. Kak mpaBuio, CBs3b OTCYTCTBYET MpPH OTKa3e MHUKPOCXEMBI
npueMonepenaTunka nociaeposarenbHoro mnopra D11 (MAX232, DS232). Ilpu wucnpaBHOCTH
npueMHuKa Mukpocxembl D11 Ha ero Beixone (BbIBOA 12) HaOMIOMAOTCS UMITYJIBCHI TPUHUMAEMOMN
komauasl (TTJI-ypoBHs), mpu wucnpaBHocTH nepemarunka D11 Ha ero Beixonme (BeiBOO 14)
HaOII0AI0TCS IBYMOJIIPHBIE UMITYJIBCHI OTBETa MH(pOpMATOpa ¢ pazMaxoM oT He mMeHee —4...5B 1o
He MeHee +4...5B.

5. ITaMATHL IPOTOKOJIA ABUKEHHUH.

B wmopyne IIIIK ycraHoBieHa Mukpocxema »sHepronezasucumon mnamsata AT24Cl16,
npeHa3HauYeHHas JUIsl XpaHEeHUsS WHQPOPMAlMK O MPOTOKOJE JBH)KCHHS TPAHCIOPTHOTO CPEICTBA.
OOMeH TaHHBIMH MEKIY MUKPOKOHTPOJUIEPOM M MAMSTHIO TIPOTOKOJIA OCYIIECTBIISCTCS MO IIIUHE I°’C
U Kakux-THO0o ocoOeHHOocTer He wnmMmeeT. HeoOXxoauMo TOIBKO OTMETUTh, YTO B ITaCCHBHOM
COCTOSTHUU (MIPU OTCYTCTBUU oOMeHa 1o mmwHe) Juaus JaHHeIX SDA (BeiBog 5 AT24C16) u nunus
takTupoBanus JaHHBIX SCL (BeiBog 5 AT24C16) 10MKHBI UMETh TOTEHITHA 0KOJI0 +5B.

6. PexoMeHnanuu no qopadorke MoayJis.

JIy1st TOBBINIEHUS HAIE)KHOCTH PaboThl MUKpocxeMmbl D11 pekoMeHIyeTcsl BHECTH CIIEIYIOITHE
W3MEHEHUs: pa3opBaTh MPOBOJHUK, coenaunstomuid 2 BoiBoJ D11 ¢ ucrounnkom nuranus +12B, u
npunasate kKoHueHcarop émkocthio 0,22 — 0,47 Mx® (tuma KM-6, K10-17) mexny 2-M u 16-m
BeIBOgamu D11.

Taxxe pekoMeHyeTcs cienyoas 10padboTka MUKPOPOHHOTO YCUITUTENS, YMEHbIAOIAs TaK
Ha3bIBAEMBIA  «MHUKPOGOHHBIA 3PQPeKT» (HeNpPUATHBIE CBUCT U3 TPOMKOTOBOpPHUTENCH mpu
BO3HUKHOBEHUU MOJIOKUTEIBHON aKyCTHUYECKOH obpartHo# CBSI3U «MuKpodoH -
TPOMKOTOBOPUTENBY): BIMASTh U3 IUIATHI MPABbIA 10 COOPOYHOMY UEPTEXKY BBIBOJ pesuctopa R41 u
BEPXHUH MO COOPOYHOMY YepTEKy BBIBOJA KoHAeHcaTopa C26 M COCTUHUTH BBHIMASHHBIC BBIBOJBI
BMecTte. TakuMm 00pa3oM, MHUKPO(GOHHBIM YCHJIUTENb MPEBpAILACTCI B WHBEPTUPYIOIIUH, YTO
YBEJIMYUBAET MOPOT BOSHUKHOBEHHS aKyCTUUECKONH 00OpaTHOM CBS3H.



HNEPEYEHBb TUIIOBBIX HEUCITPABHOCTEM

Buemnee nposiBieHue

Bo3smoxnas npuanHa

Crioco6 ycTpaneHus

HEUCIPABHOCTU
I[Ipu  BriroyeHun  nurtanus | [Lnoxoun KOHTAaKT Wik | 3a4UCTUTh  KOHTAKThl WU
TymMOsI€pOM «BKJL» HE | IEperopaHre MpPeIOXPaHUTEIIS | 3AMEHHUTh IPEIOXPAHUTEND
3aropaercs VMHJUKATOPHBIN | Ha 3aIHEN MaHEeIIH
CBETOAMON Ha nepenHel | nHpopmaropa
na”enu uHdopmaTopa [leperopanue mnpenoxpanutens | YOequTbcss B MPaBUIBHOCTU
BCJIEJICTBUE  IEPENOJIOCOBKU | MOAKIOYEHUs:  1-i  BBIBOJX
MUATAIOIIETO Hanp;DKeHI/I;I1 pa3béMa — «+» nHUTaHud, 2-i
uHopmaropa (+24B) BBIBOJ| — «-» NUTAHUS
Hanpsixenue nuTaHus | YOSAUThCS, UYTO HaIpsDKEHUE
uHpopMaTopa HWXKE Iopora | muTaHus  uH(opMaTopa  He
BKJIIOYEHUsT Moaynst  Omoka | Hmke 15B.
MATAHUS
Heucnipaen Moxyns  Omoka | OTpeMOHTHPOBATh W
MUATAHUS 3aMEHUTh MOJZyJIb 6moka
MMATAHUS
B pabouem pexxume | Cooit  paboTrel  dyacoB u3-3a | [lonkmouuthb uHpopmarop
nHpopmarTopa HE | CHTBHOM  dJeKTpomarHuTHOM | kabenem  HII4.554.002 k
OTOOpaXAIOTCSI WM  «CTOSAT» | MOMEXU MU momex mno uermsMm | APM paspabotku ¢doHOrpamMm

IMOKa3aHUA TCKYIIETO BPEMCHHA

nuTanust HGopMaropa

nmu kabemem HITI4.554.003 x
MIEPEHOCHOMY IpOrpammaTopy
«SoundPROG» wu ycTaHOBUTH
TEKYIIee BPEeMsI

HewncnpaBHoCTh KBaplEeBOro | 3aMEHUTh  PE30HATOp  WIIH
pe3oHaTopa BQ2 WA | MUKPOCXEMY

MHKPOCXEMBI 4acoB D2

He noctynaer curnan SQW Ha | YOeautscsi B OTCYTCTBHH
Bxoxa INTO (12-i1 BeiBog MK) obpeiBa suHMH SQW  (7-#

BeiBO D2 — 12-i1 BeiBOm D1)
WU KOPOTKOTO 3aMBbIKaHHsI Ha
JIpyrue 1enu

IIpu HaXaTUU KHOIIKHU «\» HET
3ByKOBOM  WH(popManuu  Ha
BBIXOJIE OCHOBHOT'O u
KOHTpoJibHOro Y M34

Heucnpasen LIAIIT

[TpoBeputs paboty LAIl B
TECTOBOM pexnMe
uHpopmaropa

HewncnpaBHOCTh 1IeTIel KHONKHU
(TaHTe€HTBI) MUKPO(OHA

B ucnpaBHom mMoxayne Ha 12 u
13 BeIBOmax MuKpocxembl D5
JIOJKHO  OBITH  HampshKEHHE
okoso +12B mnpu HeHaxkaTo
KHOTKE (TaHTeHTe) MUKpO(doHa

Heucnpasnocte @®HY D8.3,

D8.4

V¥ ucnpaBHOil Mukpocxembl D8
HanpspKeHUs Ha BbIxonax 8 u 14
JOJKHBI OBITH paBHEI 0B

! B monyJe 0JI0Ka IMUTAHUS UMECTCS BXO,I[HOﬁ SaH.[I/ITHHﬁ JUon, BKIIFOYCHHEIN napajieJibHO BXOAHOMY HAIPAKECHUIO —
AHOJAOM K «-» NUTaHUA, KaTOAOM K «1» IMUTAHUA. C Q)GBpaIIH 2002 r. B CXEeMy MOAYJId IMUTaHUSI BHECCHO M3MCHCHUC!
SaH.[I/ITHHﬁ A0 BKIIFOYCH ITOCICA0BATCIIBHO C BXOAHBIM HAIIPSXKCHUCM, U IPU MCPCIIOJIIOCOBKE NMUTAHUA HH(bOpMaTOpa
MO4YyJib 0JI0Ka MUTaHUS IMMPOCTO HC BKIIOYACTCA.
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Buemnee nposisiexue
HEUCIIPABHOCTHU

Bo3smoxnas npuanHa

Crioco6 yctpaneHus

[Ipy Ha)kaTUU KHOTIKHU «\» HET
3BYKOBOWH  uWH(pOpMalMu  Ha
BEIXOZe ocHOBHoro YM3Y. Ha
KOHTPOJIbBHOM TPOMKO-
TOBOPHTEIE 3BYK €CTh

HencrpaBHOCTE  MHUKPOCXEMBI
ocHoBHOro YM34 D10

Brixon W3 CcTposi MUKPOCXEMBI
ocHoBHoro YM3U DI0 wusz-3za
KOPOTKOTO 3aMBIKaHUS
Harpy31<1/1 Nniin IIoImagaHu st
MMOCTOPOHHETO HAaIpsKEHUS B
LIETIb HAIPY3KU

B wucnpaBHOW  MHKpocxeme
ocHoBHoro YM3Y D10 npu
BBIBEJICHHOM 10 HYJS
perynstope rpomkoctd R28 nHa
BbIBOJIE 8  JOKEH  OBITh
MOTEHIUA HaNPSDKEHUS
nutanus (+12B), Ha BeiBOIE 3 M
BeIXOHaxX 4 M 6 — IOJIOBUHA
HaMpsDKEHUS MUTaHUS

BmecTo TEKCTOBOro omucaHus
pedeBoro coobmenus Ha XKK-
WHJIMKATOPE B BEPXHEU CTPOKE
BBIBOJUTCS pan YEPHBIX
PSIMOYTOJIbHUKOB

Hewncnpasua MukKpocxema | 3amenutb wmoxayias IIIK Ha
FLASH-namstu D1 wmonyns | 3aBenoMo HCTIPABHBIN u
[TIK coepIKAIIMI 3BYKOBYIO
nH(OPMAIIHIO
He nocrymaer wnHanpsokenue | [Ipy ucnpaBHOM TpaH3UCTOpE
+5B nHa wMoamyne IIIIK B | VT2 Ha o»smurrepe Bceraa
paboueM pexxume (HEHCIIPaBEH | MMEEeTCsl HampsbkeHue +5B, mpu
Tpansuctop VT2) HaXXaTUM KHONKH «A» Ha 3

BeiBoge MK mnosBnsercs Jior.
«0», BBI3BIBAIOIINI OTKpPBIBAHUE
Tpan3uctopa VT2 u nosiBneHue
+5B Ha ero koyuieKTope

Wudopmarop paboraer, HO Ha
KK-unaukarope JeBas WU
mpaBas ~ IIOJIOBUHA  HKpaHa
3aKphITa  YEPHBIMH  TIPSIMO-
YroJIbHUKaMHU

Heucnpasen XK-nnaukarop

3amenuts KK-ungukarop

Ha KK-unaukarope
HUKaKoW nHpopMmauu

HECT

OtcyrcTBYyET HaIpsHKEHUe
MUTAHUS BBIXOIHBIX ApaiBEpOB
koHTposuiepa JKK-unnmkaropa
(mencnpaBeH pe3uctop R44)

Heucnpasen XK-nnaukarop

IIpu UCIIPaBHBIX KK-
WHAMKAaTOpe W pe3uctope R44
BpauieHue aBuxka R44 nomxHo
MEHSThH HallpsHKEHHUE Ha BBIBOJE
3 )KKWU u BbI3BIBaTH U3MEHEHUE
KOHTPACTHOCTH HM300paKEeHUS.
Ecnn nanpsixeHue uaMeHserTcs,

a KOHTPACTHOCTb HE
perynupyercs, TO KKU
HEUCIIPaBeH




