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1. etanu.

KoHTpomnyep cobpaH Ha OIOHOKPUCTAJIbBHOM MUKPOKOHTpoJepe AT90S8535
brpmMer Atmel. MoxeT npuMeHATbCcAa Takxe ATI90LS8535. IlnmaTa pasBeneHa IOX
KOHTPOJLIIEP B DIP-kopnyce. Hia npeobpasoBaHusd CUT'HAJIOB
[IOCJIeNOBATEJILHOTO [OopTa K YPOBHAM, I[PMHATEIM B CcTaHmapTe RS-232
(mocyenoBaTeJsIbHEIE I[OPTH [NEPCOHAJIBHEIX  KOMIIBIOTEPOB), MCHOJNIbB3YETCSH
MyKpocxeMa MAX232 owpmer Maxim, Taxkxxe B DIP-kxopnyce (xXoTsa IIpu
VBMEHEeHUM PasBONOKM I[JIaTh HUUTO He MellaeT IPMMEHSTbH 3TU MUKPOCXEMBl B
IPpyTHUX KOplycax). MUKPOCXEMH XeJaTeJbHO YyCTAaHOBMTL B MNaHeJbKM. [lnaTa
paseenmeHa TakK, YTOOEl MUKPOCXEMH (MM T[aHEeJbKM [IOX HMX) I[aAJNUCH
TOJIBKO C HIMXHEM CTOPOHBl (B HOOMaWHMX YCJOBMAX CJIOXHO CIejlaTh IJaTy C
MeTaJlIu3auruey OTBepPCTHUM) .

Bce wMCHoOJb30BaHHEE TpaH3MCTOpe — KT315, nowomu - KI522, xorsa
IOonycKaeTCcsa 3aMeHa JIoOBMM CO CXOIOHEMM IapaMeTpaMu. I[IOCTOsSHHBIE
pesucTtoper — MIT-0.125 wmam MJIT-0.25 (B HOpMHLMIE MOXHO IIPUMEHATH U
opyrmue, Jumb OB NOMECTUIIMCH B IJaTy) . [IOOCTPOEUYHBE PE3UCTOPH TaKXe
MOXHO IPMMEHATH JIOOBle [NOOXOOANMEe IO pa3Mepy. JJIeKTPOJIUTUUECKUE
KOHIEHCATOPEl XeJIaTeJNbHO IMPMMEHATH MMIOPTHEE (OHM MeHee TIOIBEPXEHE!
«BBICEIXaHMIO» ) , OCTaJIbHEE KOHIIEHCAaTOPH - JII00BIE MaJioTabapUTHEE
Kepammueckue. L1 HamaTeBaeTcsa Ha pesuctop MIT-0.5 0o 3anojiHeHUS
nporomoM II2B-0.2 (napaMeTrpel L1 He 0CODO KPUTMUHBE, MOXHO IPUMEHATL U
IPpyTOM KOHCTPYKLMM WMJIM JaXe 3BaMEHMTb Ha I[IepeMbBUKy, XOTA [OoCcJiedHee
HeXeJlaTeJIbHO) .

2. CoopKa 1 3anycK KOHCTPYKLUN.

Cbopka KOHCTPYKUMM IIPOM3BOAMTCS I[OJIHOCTBIO, C YCTAaHOBKOM BCeEX
merTajsien. MMKPOCXEMEL BTHEIKANTCHA B IIaHEeJIbKU rocJjie COOPKU. He
PEKOMEHIOYETCHA IIBITaTBECA 3allyCTUTb KOHTPOJIIIEP, He YCTAaHOBIVB BCeX
neraney, T.k. 0Oe3 HEKOTOPHIX HeTajleM cxeMma He Oyxmer paboTaThb, UYTO He
COBCEM OuUeBMIHO MU3 cxeMel. Hanpumep, cxema HepaborocnocobHa Mpu
orcyTcTBUMM L1.

2.1. Kak amo pabomaem.

PaboToM BCeM CXeMH YIpaBJigeT MUKPOKOHTPOJIJIEP COTJIACHO IMPOMMUTOM B
Hero nporpamme. lLens C15,VD7,VT15 of6ecneurBaeT HaudaJlbHEM COpoOC

npoleccopa npu BKJIOUEHUYU NUTaHYUSA (mpoleccop cObpaceBaeTcsa
aBTOMATMUYECKM TI[IpM IoJade HalpsXeHus NOUTaHus, OIHAKO, B CXeMme
NpYMeHeHO OaTaperHoe IMUTaHMe IIpolleccopa C IIepexoIoOM eT0 B pPEeXUM

HM3KOT'O SHePI'onoTpeblieHusa OpM [OPOolalaHMM HANPSXEeHMA [OIUTAHUS OT
MCTOYHMKA +5V, ¥ [DOCKOJBKY HalpsXeHMe NOUTaHMS He CHMMaeTcsa C
npoueccopa, TO €ro HeOoOXOoIMMO NPUMHYIMTEJIBHO IIepe3arpyXaThb IIpM Iomade
+5V). Uepes pesmcTop Rl2 HampsaxeHue nOmMTaHus +5V  nomaeTcs Ha
MUKPOKOHTPOJIJIEP, UYTOOB MUKPOKOHTPOJIJIEP MOI' OINpPeneNuTb, OMUTAaeTCHd OH
oT +5V miam oT BaTapel M BO BTOPOM Cllydae [epPeMTU B PeXuM MIOHMXEHHOTO
sHepronoTpebiieHusa. KBaplLeBHM pes3oHaTOp Z1 m koHmeHcaTopel C7 m C8 B
COBOKYIIHOCTM CO BCTPOEHHBIM B MUKPOKOHTPOJIJIEP TakKTOBEM I'€HEpPaTOpPOM
ofecneumMBalnT I'e€HEepaluMid TAKTOBOM UYaCTOTH MUKPOKOHTpoJepa. L1, R15 mu
C6 obecneumBawnT I[0Iavyy OMUTaHusA Ha Al MMKPOKOHTPOJIJIEPa, OIIOPHOE
HanpsxeHue Alll, a Takxe OMTaHMe JMHUY nopra A. Ouomel VD5 m VD6
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obecrneumMBalT pPas3BA3Ky MCTOUHMKA OMTaHMa +5V M OaTaper pe3epBHOTO
nurTaHmus. Kouzmencaropwe Cl2, Cl3 wmu Cl4 ofbecneumBanT OMILTPALIAIO
nuTaHusa. PaszsbeM X3 CHIYyXUT IOJ4 HOOKJIOUEHMS K CXeMe BHYTPUCXEMHOI'O
nporpaMMaTopa IJid ONPOTIPaMMMPOBAHMSA MUKPOKOHTPOJIJIEPpA (NIPOUMBKM B HETO
NPpOTpPaMMEl  yHNPaBJIEHUS) . [IooCTPOEUHHM  PEe3UCTOP R16 CIIYyXUT oJisa
PETYIIMPOBKM  KOHTPACTHOCTU LCD-uHOoukaTopa. Mukpocxema MAX232 18
xkoHImeHcaTopel Cl-C5 BHIIOJHAIT COIJIaCOBaHME YPOBHEM I[IOCJIeIOBATEJIbBHOTO
noprTa MMKPOKOHTPOJIJIEPA M CTAHIOAPTHOTO mnopra RS-232. PesucToper R3-R11
u TpaH3ucTOopeH VT1-VTO obecneumBaloT Iepelayy CHUI'HAJIOB YyIIPaBJIeHUS
CMHTEBATOPOM UYaCTOTE OT MUMKPOKOHTPOJIJIEPA K CHMHTE3ATOPY C HEOOXOOMMEIM
npeobpaszoBaHueM ypoBHeM. PesmcTtop R14 um Tpaus3ucTop VT12 BHIIOJIHALT
epekJIoYeHne pPexMMOB IpueM/nepenada. I[IOOCTPOEYHEM pes3ucTop R23 u
koHImeHcaTop C9 canyxaT nOjad BEHBOIA CHUIHajla 3BYKOBOI'O COINPOBOXIEHUS
HaXaTusd KJIaBU/II B 3BYKOBOM TPaKT PamuoOCTaHLUNA . PesucTopH
R24,R25,R26,R29 u xonmeHcaTopr C10,Cl1,Cl6 crayxaT IJig BHBOIA CHUI'Hala
ca®bToHa Ha MOAOYJIATOP PaIMOCTAaHUMM C OQUIbBTpAalMey BBECIMX TaPMOHUK.
PesucToprel R27 m R28 cayxaT s kKaJdudOpoBKM S-MeTpa. PesumuctTope R17,
R18, R19 m TmpauszucTop VTI13 ciuyxaT OoJjsd nomauu curHaja <«llyMonomaBUTENb
OTKPHEIT» Ha MMKPOKOHTpOJJep. PesmcTopel R20,R21,R22 m TpaHsmucTop VT1l4
cJiyxarT OJis rnogmaym curHalma «PTT HaxaTra» C TAHIT'€HTEL Ha
MUKPOKOHTpOJIJIep. Huonmel VD1-VD4 cayxaT IJid Pa3BA3KM CTPOK KJIABMATYPEH
IpM CKAaHVMPOBAHUU.

2.2. 3anycK KOHCMpyKuyuu.

[IpaBMJIBHO COOPAaHHBI KOHTPOJIJIEP HadMHaeT paboTaTe Ccpasl3y IoCcie
I1omadm IIMTaHMA. Ecmm IIOCJIEe IIooadm IINMTAaHMA MHIOIMKATOP HM4YeT1To He
oTrobpaxaeT, TINOoNpoOyMTe IIOICTPOEYUHEIM pPes3ucTopoM R16 oOTperynMpoBaTh
KOHTPAaCT MHIOMKATOPAa, HEe MCKJKUYEHO, YTO BCe paboTaeT, NPOCTO KOHTPAacCT
oTperyJIiMpOBaH Tak, gTo Ha MHIOIMKATOpEe HM4YeT1To He BVIIOHO. Ecmau
n3obpaxeHmMsa BCe pPaBHO HeT, NIpOBEPbTE [NPABUJIBHOCTL MOHTaXa U
MCHOPaBHOCTL IIpolleccopa M MHIMKaToOpa. Takxe NpOoBepbTe ocumorpadom
HaJjim4dure TAaKTOBBIX VIMITYJIBCOB Ha KBapLueBOM res3oHaTope. Ecam HEeT
TeHepauum — noxmbepuTe KoHIeHcaTopel C7 m C8, eciM M 3TO He IOMOTaeT -
NonpobynTe 3BaMeHMTH KBAPLEBEIM PEe30HATOP Ha PEe30HATOP IOPpyIoro THulia.
YacToTa pes3oHaToOpa IOOJIXHa OvblTh 4 MIu, T.K. OT DBTOM YaCTOTHl 3aBUCUT
TOYHOCTBL TI'€HepaluuM CUITHaJOB cabToHa. Ilocyie Toro, Kak M300paxeHMue Ha
VHIMKATOpPEe I[IOABUTCSH (uTo CBMIOETEJNBCTBYET O HOpPMallbHOM paboTe
MMKPOKOHTpPOJIJIEPa M MHAOMKATOpa), NPpOBepbTe, paboTaeT JM KJlaBuaTypa.
Eciam 5TO He TakKk - TIIpPOBepbTe INPaeBMIJIBHOCTE MOHTaxa. Ilocsie 3anycka
KJIaBMATypPBEl MOXHO TakxXe I[IPpOBEepMUTh paboTOCHOCODOHOCTE BajiIkozmepa (ecimn
OH eCcTh) . Harnee KOHTPOJIIIED yCTaHaBJIMBaeTCH B PaIroCTaHLMD,
NpoBEepPAEeTCAa HaJMuMe IIpMeMa Ha  HEeCKOJIBKMX dYacToTax. Ecam Bce
HOPMAaJIbHO, B3HauUMUT YylpaBJieHMe CHHTeszsaTopa paboTaeT NOpaBUIbHO. Eciu
JacToTa OpMeMa paIMOCTaHLMM He  COOTBETCTBYEeT OToOpaxaeMoM  Ha
MHIOIMKaTOopE, TO H@O@XOHMMO IIpOBEPMTE CHMI'HAJIEL YIIPABJIEHMA CHMHTE3ATOPOM
M KJIOUM, dYepes KOTOpEEe [NONAaklnTCa BTM CHUIHAJE. Jajlee MOIPOBEPHIT
HOpMaJlbHY paboTy Lenen yhnpaBJieHUs OpueMoMm/mnepenaueri. B pexwume VEFO

miam MEM (TOJBKO HE B MEHK HACTpOouku !) HaxummuTe Ha PTT, cuMBOJI RX Ha
VHIOVUKaTOpe IOOJIKEH CMEHUTLCH Ha Tx, a pamuoCcTaHUMs IOOJIKHA
[IEPEeKJIIOUUTLCH Ha nepenavuy. Ecmm CHUMBOJI Tx orobpaxaeTcHd, a

paorMoCTaHLMA HEe INepexXOonOuT Ha Ilepelnady, IPOBEepbTe MNPOXOXIEHMEe CUI'Haja

ynpasJjieHnsa nepegnaden. Ecam cuMmBos Tx He oTofOpaxaeTcsa (a oTrobpaxaeTcs

Rx), mnpoBepbTe ULenb nomaum curHana «PTT HaxaTa». HDajlee OpoOBepbTE,
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CJIBIIHO JIM 3BYKOBOE IMOATBEPXIEHME HaxXaTMsd KJIABUIl UYepes TAaHTEeHTY WIKu
YHU pammucraHuum. OTPeryJIMPyMTe INOINCTPOEUYHHM PesUCTOpOoM R23 I'POMKOCTB
3TOTC CUT'HaJa. IloncTpoeuHbMM pesucTopamMmu R15 m R28 orkanubpynTe S-—
METP. 3aTeM HACTPOMTEeCh Ha YacCTOTy KakoTo-JiMbOo penmrepa, 3aKPBETOIO
cabTOHOM, YCTAHOBUTE HYXHYI UYacTOTy cabToHa penmrepa U IIonpobymTe
OTKPBITH penmrep. Ecam 5TO He yHmajock — poberrech [NOOCTPOEYHEM
pe3ucTopoM R26 HOPManlbHOT'O OTKPHTUA penuTrepa. 3aTteM yOaBJIAUTEe 32TUM
PE3UCTOPOM YPOBEHb CUI'Hajla cabToHa OO Tex I[I0p, [IOoKa penuTep He
IepecTaHeT OTKPEBATHCH. [locie 53TOr0 BEPHUTE  IOBMXOK pPE3UCTOPA
HEeCKOJIbKO Haszal, UYToOH penmuTep CcTajl OTkpeBaTbcd. CurHan cabToHa
Tenepb HACTPOEH Ha MMHMMAaJIBHO HeOOXOOMMEIM YPOBEHb IJiS OTKPBITUSA
penurepa. EcamM ecTb HECKOJBKO PEIUMTEpPOB, TO IPOBEPLTE YBEPEHHOEe
OTKPEITME Ha KaXIOM M3 HUX, e€CJIM KakKOoM-TO M3 HUX He OTKPEBaeTCHd — TO
[IOBTOPUTE INpPOLenypy HACTPOWMKM, MCIHOJbB3ysa 3TOT penurep. OcTajoch
[IPOBEPUTE LEelb BBOLa CHUIHalla «WyMOIOIOABUTEJb OTKPHT». 3alyCTUTE
pexuMm cxkaHMpoBaHMAa VFO mnam MEM (WwyMONOIaBMTEJIE IHOOJIKEH OBITH IIPU 3TOM
3aKpPHIT) . PeryJMpPOBKOM UYBCTBUTEJIBHOCTM WIYMOIIOOAaBUTEJNIA HOoOenTecCh
OTKPBITMS WyMONOOaBuTesNsd U ydOeIouTechb, UYTO CKAaHMPOBAHME IIpM D3TOM
OCTAaHOBMJIOCE (B COOTBETCTBUM C TEKYUMMM HACTPOMKaMM CKAaHMPOBAHMA) .
Ecim 5TO0 He TakK, [OPOBEPLTE I[IPOXOXIEHME CUIHajJla «UyMOIOOABUTEID
OTKPHIT» (R17,R18,R19,VT13). Ha 5TOM  HaACTPOMKY  MOXHO CUuMTaTh
3aKOHUEHHOMN.
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