FM pagnonpunémHuk ¢ gucnneem Nokia5110.

PaguonprnémHuk ¢ ynpaeneHvemM nocpeacTBoM MUKPOKOHTPOSepa NocTpoeH Ha 6ase
moayns ¢ TioHepom RDA5807M. Bo3aMOXHO Takke npuMeHeHne OTAeNbHOM MUKPOCXEMbI
TioHepa RDAS807FP coBmecTHO ¢ YacoBbIM KBapLeM 6e3 nameHeHus ynpasnsatoLuemn
nporpaMmmMmbl MUKPOKOHTposnepa. MNpuHuunuanbHas anekTpuyeckas cxema paavonpuémHmnka
npvBegeHa B KOHLe HacTOSLLEero onnucaHns. Ynpasnstowas nporpamma obecneunsaeT paboTy
pagvonpuémHmnka B pagmoBeltatenibHom FM gnanasoHe 87...108 MI'y, n paccuntaHa Ha
ncnonb3oBaHne MUKpPoKoHTposnnepa ATmega8, koTopbl paboTaeT Ha YacToTe BHYTPEHHErO
reHepaTopa 8 MI'u. Bepcus nporpammbl: FM_M8_N5110_scan_v6.

OcHOBHbIe (pYHKLUN NPUEMHUKA:

— CkaHupoBaHue 1 3anoMvHaHue cTaHuumn B
3HeproHe3aBMCMMON NaMATN MUKPOKOHTpoOIepa.
— Bo03MOXHOCTb peakTMpoBaHNA 3anncaHHbIX B NaMATb
4acToT, B TOM yucne: nameHeHue, jobasneHve n yganeHue
4YacToT KaHarnoB npuéma.
— [lepexod B pexxum CKaHMPOBaHWUA UK peakTMpoBaHUSA
NpoM3BOAUTCA MPU NMOMOLLM MEHIO NPWN ONUTENBHOM HaXXaTum
(6onee 3 cek.) Ha kHonKy CH+.
— [lepebop cTaHUUN, COXpaHEHHLIX B MaMsATU BBEPX U BHU3
Mo CMNMCKY, a Takke aBTOMOUCK CTaHLMN BBEPX U BHU3 MO
ananasoHy kHonkamu CH+ unun CH-.
— [lepexog us pexxuma nepebopa pagnoctaHLmi B peXXMM aBTononcka n obpatHo
NPoOn3BOANTCA ANUTENbHLIM HaXkaTem Ha KHonky CH-.
— [MnaBHasa perynnpoBka rpOMKOCTU kHonkamm V+ n V- ¢ oTkntodeHnem 3syka npum "0".
— 3anucb nocnegHen 4actoTbl HACTPONKM M TPOMKOCTWN B SHEPrOHE3aBUCUMMYIO MaMSThb.
— [lpwn BKNOYEHUN HAUMHAET paboTy Ha COXPaHEHHOW YacToTe C NpeablayLWwmMM YypoBHEM

rPOMKOCTMW.
— YcTaHoBKa KOHTPACTHOCTU AUCNes Yepes MEHIO YCTaHOBOK.
— BkntoyeHue un BblkNoYeHne ycuneHnsa 6acoB Yepes MEHIO YCTaHOBOK.
— [lepekntoyeHune pexmma socnpoussegeHs MOHO/CTEPEO 4yepes MeHHO YCTaHOBOK..
— WHankauma Homepa cTaHuMKU 1 Ono3HaBaHMe ero rno 4acTtoTe Npy aBTOMOMUCKE.
— YacTtoTa HacTporKkun BbIBOAUTCA LMdpamMmn TPOMHON BENUYUHBI.
— WHaunkaumsa ypoBHSA curHana Ha gucnnee YeTblpbMs CTonbrkamum.
— WHaunkaumsa ypoBHS rpoMmkocTy umdpamm ot 0 go 16.
— WHankaums "MoHo-CTepeo” kak Ha gucnnee, Tak U CBETOANOA0M.
— [loacseTka gucnnes B TedeHne 16 cek Npu BKNIOYEHUM U NOCNE HaXaTus Ha nobyto KHOMKY.
— OnumoHanbHas KHoMka yrnpasneHusi NogCBETKON.

Mocne BKktoYeHUs NPUEMHMKA, MO YMONYaHUIO,
ycTaHaBnmBaeTcsa pabouni pexum nepebopa COXpaHEHHbIX
B MamaT pagnokaHasnos (CM. oTo Bbiwe). MNMepexon B
apyrue pexvmMbl paboTbl Npon3BoauTCca 13 3Toro paboyero
pexuma.

YT06bI BLIOPATL PEXNM CKAHMPOBAHUS UMK
peadakTUpoBaHUA YacTOT PaaNOCTaHLMIA, HYXKHO HaXaTb U
yOepXmBaTb HEe MeHee 3 ceK. B HaXKaTOM COCTOSHUMN KHOMKY
CH+. MNpw aTOM Ha akpaHe gucnnes NosiBUTCS MEHHO
Bblbopa pexuma paboTbl (CM. poTo cnesa).




CkaHupoBaHue.

. [ns 3anmcm YactoT paguokaHanos, paboTatowmx B
AaHHOW MeCTHOCTW, HeO6X0AMMO NepeBecTn PaaNONPUEMHNK B
PEeXMUM CKaHMPOBaHUsSi YacTOT, ANsi Yero Hy)XXHO cHavana no
ANUTENbHOMY HaxaTtuio kHonkn CH+ BonTM B MeHI0 Bbibopa
pexuma paboTbl, 3aTeM CHoBa HaxaTtb kHonky CH+. B
pesynbTate pagvoTIOHEP HAYHET CKaHMpOBaHWe 1 Npu
oBHapyXeHun pagmocTaHuun Ha gucnnee nosiBnNseTcs
n3obpaxeHune, NnokasaHHoe Ha hoTo. 30eCb B BEPXHEN CTPOKE
oTobpaxaeTcsa ypoBeHb NPMHUMAEMOro curHana,
yCTaHOBMNEHHasi Nonb3oBaTenemM rpOMKOCTb U PEXUM
BOCNpoun3BeaeHnst MOHO unu ctepeo (byksamm M unu S). Ha
BTOPOW CTpOKe oToBpakaeTcs NOPSAKOBLIA HOMEP
pagvokaHana, Ha KOTopbii B JanbHenwem byaeT cebinaTbCs nporpaMmma. Ha TpeTben cTpoke
BbIBOAMTCS LUMPOKUM LLIPUETOM YacTOTa HaMOEeHHOro kaHana. B TpEX HUXKHMX CTPOKax BbIBOAUTCS
noackaska, obnervatowas ynpasneruve. [danee, ecnu gaHHasi YactoTa SiBNSeTCA AENCTBUTENBHO
pagvocTaHumen, a He MOMEeXon UM rapMOHUKON, NONb30BaTENb HAXMMAaET Ha KHoNnKy V+ ans
3anmcy YacToTbl B NamaAThb. [ocne aToro ckaHMpoBaHWe NpoaoskaeTcst 4O ObHapyXeHus
cnegyloLlero paguokaHana unv 4o KoHua gnanasoHa. Ecnv ato nomexa, To HanaeHHy 4acToTy
MO>HO NponycTuTb 6e3 3anMcy B NamsATb, HaxkaB KHOMKY V-. o OKOHYaHWUM CKaHMPOBaHMWS
NPUEMHMK NepernaéT B pabouni pexumm. Npouecc CkaHMPOBaHUSA MOXHO B N0GON MOMEHT
npepeaTb, eCcnv HaxxaTb Ha kHonky CH-. B aTom cnyyae npnémHuk Takke nepexoguT B pabouni
peXvM, B KOTOPOM MOXHO HaCTpamBaTbCsl HA COXPaHEHHbIe kaHanbl Haxxumas kHonkm CH+ nnn CH-
Mpun aTom nponcxoant nepebop kaHanoB B TOM NOPSiAKE, B KOTOPOM OHM Obinn 3anvMcaHbl B NaMaTb
NPy CKaHUPOBAHWMN.

PeAaKTVIpOBaHVIe CMUCKa YacTOT, 3aHECEHHbIX B NamsTb.

[ns pegaktmpoBaHMs YacToT paanoKaHaros,
3aHECEHHbIX B NaMsATb NpW CKaHMPOBaHMK, HE06X0aUMO
nepeBecTn PaaVonNpUEMHNK B PEXUM pefaKTMPOBaHMS YacToT,
ANS Yero Hy>XKHO cHavarna no ANUTENbHOMY HaXaTuH KHOMKU
CH+ BoiTu B MeHIo Bbibopa pexuma paboTbl, 3aTeM HaxaTb
kHonky V+. B pesynbTaTte Ha akpaHe gucnnes nosiBUTCA MeHIo
BbibOpa pexvnma pegaktupoBaHus (cM. OTO crieea), 13
KOTOPOro MOXHO NEPEnTU K HY)KHOMY AENCTBUIO UMK BbINTU U3
pexvmMma peaakTMpoBaHusa B paboumin pexmm, ecnv HaxaTb Ha
kHonky CH-.

N3meHeHue 4Yacmombl Hacmpoaku paduoxaHa.na.

Ecnu nonb3oBarens xenaeTt M3MeHUTb NOPSA0K
CcnefoBaHUSA paguokaHarnoB NPU HaCcTPOWViKe Ha paanoCTaHLmK,
OH MOXeT caenaTb 3TO NyTEM U3MEHEHNSI 3HaYEHUIN YacToT
KaHanos, KoTopble 6blnn 3anncaHbl Npu ckaHMpoBaHuu. T. e.
Nonb30BaTernto AOMKHbI ObiTb M3BECTHBI YaCTOTbl KaHaNoB
pagvoBeLanns. [1ng nameHeHus 4acToTbl BbIOpaHHOTO B
AaHHbIA MOMEHT KaHarna, Hy>KHO BONTU B MEHIO
pefakTMpOBaHUS M HaxaTb Ha kHomnky V+. [pu 3TOM Ha aKpaHe
avcnnes nosiBuTCs MHopmaums, nokasaHHas Ha oTo creea.
Hanee, Haxnmasi Ha kHonky CH+, Hy>kHO BblGpaTb
peaakTUpyeMblin pa3psia Yicna, KoTopbin Npu 3TOM NpUHUMaeT




WHBEPCHbIN BMA. 3aTeM, HaxxmmMas Ha KHonky V+ nnmn V-, MOXXHO YCTaHOBUTb 3HAa4YeHNe 4aHHOro
paspsiga U NepenTun K Apyromy paspsigy, BHOBb Haxknmas Ha kHonky CH+. Nocne ycTaHOBKM Bcex
paspsagoB vMcna, JaHHy YacToTy MOXKHO 3anucaTth B NamsiTb, HaXaB Ha kHonky CH-. Ecnu
YyCTaHOBIEHHAs YacToTa HaxoauTcsa BHE AnanasoHa 87...108 MI'y, To npu nonbITke €€ 3anucaTb,
Oynet BbiBeAeHO coobLeHne o6 ownbke BBOAA, a YacToTa 3anucaHa He byger.

Jo6aeneHue Hoeoli Yacmombl paduokaHasna.

Ecnn npu ckaHnpoBaHumn kakasa-nmbo pagnoctaHums
Oblna nponylieHa, eé YactoTy MOXHO A4obaBuTb B NamaTb. [Ans
nobaBneHns HOBOW YacTOTbl pagnokaHana, Hy>XHO BONTU B
MEHIO pedaKkTMpOBaHMS U HaxkaTb Ha kHonky CH+. [pun aTom Ha
3KpaHe gucnnes nosiBUTCA MHdopmaums, nokasaHHasi Ha oTo
cnesa. Ha BTopon CTpoke aucnses BbIBOAUTCH NpMHMMaemasi B
OaHHbIN MOMEHT YacToTa. Ha HUXHMX TPEX CTpOKaX BbIBOAUTCS
nogckaska, obneryawowas ynpasneHue. lNonb3oBatenbs MOXeT
3anucaTtb nobyto YacToTy B npefenax guanasoHa 87...108 MIu.
[nsa aToro Haxmnmas Ha kHonky CH+, BelbpaTb pegaktupyemblii
paspsag yicna, KOTOpbIn Npy 3TOM NMPUHMMAaeT NHBEPCHbIN BUA.
3aTem, Haxxumas Ha KHonky V+ mnun V-, MOXXHO YCTaHOBUTb
3Ha4YeHne JaHHOro paspsga v nepenTun K gpyromy, BHOBb Haxkmmas Ha kHornky CH+. MNocne
YCTaHOBKM BCEX Pa3psgoB YMCha AaHHY0 YacTOTY MOXHO 3anncaTb B MaMATb, HaXXaB Ha KHOMKY
CH-, nocne 4ero gaHHas 4YacTtoTa 3anUCcbiBaeTCsl B KOHEL, CNUCKA U pagmnonNpPUEMHMK NepexoauT B
pabounn pexxum. Ecrnn yctaHoBNEeHHas YactoTa HaxoauTcs BHe agmnanasoHa 87...108 MIu, 1o npu
nonbiTke eé 3anucatb OyaeT BbiBegeHo cooblueHne 06 owmbke BBOOA U YacToTa 3anncaHa He
oynet

YdaneHue yacmomsi paduokaHarna.

Ecnv npn ckaHMpoBaHum owmboyHoO Bbinia coxpaHeHa B
namaATV YacToTa NoMexu, Un Ha Kakom-nNnbo kaHane nrnoxue
yCcroBusi NpUéma, TO Takyto 4YacToTy (kak u fitobyto apyryio)
MOXHO YAanuTb U3 NamATh YacToT paguokaHanos. [ins atoro
HY>KHO HaCTPOUTLCA Ha AaHHbIA KaHan n 3ateM BOUTU B MEHIO
pefakTMpoBaHUA U HaxaTtb Ha KHomnKy V-. Mpu 3ToM Ha akpaHe
aucnnesa nosiBUTCS MHopMaums, nokasaHHas Ha poTto cnesa.
Ecnu Tenepb cHoBa HaxaTb Ha KHOMKY V-, TO YacToTa
BblOpaHHOro kaHana bygeT yganeHa ns namsatn. Ytobbl BbINTU 13
3TOro pexuma 6es yganeHusa 4actoTbl, HYXXHO HaxaTb kHornky CH-

Pexunm aBTOnoucka.

Kpome pexunma nepebopa COXpaHEHHbIX HACTPOEK CTaHLMI, B NporpammMme nNpeaycMoTpeH
pexum aBTonoucka. [Ina nepexona B pexxMm aBTonoucka 13 pexxmma nepebopa n obpaTHO Hy>XHO
AnuTeneHo (3 cek.) yaepXmBaTb B HaXXaTOM COCTOsIHMM kKHonky CH-. Ecnn HangeHHas B pexume
aBTOMNOMCKa YacToTa paguocTaHUmm yxxe 3anucaHa B NnamsaTu, TO B HYXKHEN CTPOKe oTobparkaeTcst
€€ nopsaKoBbI HOMEpP, HaYe BbIBOAUTCS coOobLLEeHMe O TOM, YTO 3Ta YacToTa Hem3BecTHa. B
TakoM criyvae, npu xxenaHum, Nonb3oBaTenb MOXET, HE BbIXOAS U3 peXnma aBTornoucka, nepentn B
pexum pefaktnpoBaHus (Npy 4nmMTenbHOM HaxaTtum Ha kHonky CH+) n coxpaHuTb 4acToTy B
namsiTu.



PerynvlpOBKa FPOMKOCTW.

KHonku V+ 1 V- B paboyem pexume crnyxat Ansa perynMpoBky rpoMkocTn. Ha gucnnen npm
3TOM BbIBOAUTCH YCITOBHOE 3Ha4YeHne rpoMkoctn umdpamm ot 0 go 16. MNMpu kaxxgom KpaTkoBpeMeH-
HOM HaXkaTuu Ha KHOMKY 3Ha4YeHne rpOMKOCTN M3MeHSeTCa Ha oaHy eanHudy. [pu yaepxxaHum
KHOMKW B HA>XaTOM COCTOSIHUM NPOWN3BOAUTCS NMaBHOE yBENUYEHNE NN YMEHbLUEHNE TPOMKOCTH
3By4aHus. [py HyNneBom 3Ha4Y€HUN FPOMKOCTM 3BYK MOJSTHOCTLIO OTKNOYaeTcs. 3HaYeHne rpOMKOCTH
3anoMUHaeTCs NpU Kaxxaou HOBOW HacTpomKe Ha cTtaHumto. Npu BKAOYEHUN paavonpuémMHmka
YPOBEHb IPOMKOCTW yCTaHaBNMBAETCHA TakUM, KakuMm OH Bbin Npu nocregHen HacTporke Ha
cTaHumio. Ecnv npu HyneBoM 3HayYeHUM rPOMKOCTU MPOU3BECTM HACTPOWMKY Ha APYryto 4acToTy, TO
BKITHO4AETCA MUHMMarbHasa rpOMKOCTb.

YcTtaHoBKa pexunma BocnpousegeHmnAa N KOHTPACTHOCTU Aucnnes.

[ns onepaTMBHOrO BKIMIOYEHWUSI U OTKIIOYEHMS YCUNEHMS
6aca 1 nepekryeHs Mexay MOHOOHNYECKUM U CTepeo-
hOHNYECKNUM PEXMMOM BOCMNPOM3BEAEHNEM MY3bIKW B MPOrpammy
pagnonpuémMHuka BBe4EHO AOMOSTHUTENBHOE MEHIO YCTaHOBOK.
UTo6bl BONTU B 9TO MEHIO, HY>KHO CHavana rno AnutenbHOMY
HaXkaTuio kHonkn CH+ BOMTK B OCHOBHOE MEHI0 Bbibopa pexmma
paboTbl, 3aTeM HaxaTb Ha kHonky V-. [Mpn 3TOM Ha akpaHe
ancnnes nosiBUTCS MHpopMaums, nokasaHHas Ha poTo crnesa.
Hanee, Haxxnmasi Ha KHOMNKy V+ unun V- MOXXHO NEpPEKIUNTLCS Ha
Xenaembli pexxum BocnpousBefeHus. PesynbTat OyaeT cnbiweH
cpasy Xe nocrie NepekrnoyeHns, KhooMe Toro B BepXHen CTpoke
aucnnes 6yget 6yksamn M n S oTobpaxkaTbCsl COOTBETCTBEHHO
pexum «MoHo» unm «Ctepeoy, a bykson B oTobpaxkaeTcs BkntodeHne ycuneHmsa b6aca. [ns
BbIXOAa M3 MEHIO HACTPOEK HY>KHO HaXkaTb Ha KHoMKy CH-, npy 3TOM YCTaHOBMNEHHbIN PEXUM
BOCMpPOM3BEeAEHWS 3anyCbiBaeTCs B 9HEProHe3aBUCUMYIO NamMATb MUKPOKOHTponsepa n byget
NPUMEHSITLCA MPU KaXXa0M NOoCneayoLwwem BKIYEHUM pagmonpuémMHmka. I3 gaHHoro MeHto MOXHO
TakKe NepenTn K perynmpoBKe KOHTPACTHOCTU AUCMNEes, AN Yero Hy)KHO HaxaTb Ha kKHonky CH+.

PerynvlpOBKa KOHTPACTHOCTU Aucnnes.

MapameTpbl guCNnNeeB MMET HEKOTOPbLIM Pa3bpoc 3HaYEHUN,
Nno3TOMy yCTaHaBnNuBaemasi B nporpammMe no yMmoryaHuio
KOHTPaCTHOCTb He Bcerga ontumarbHa AN KOHKPeTHOro Ancnnes.
M3-3a aTOro Bo3HMKaeT HEOHXOAMMOCTL B HACTPOMKE
KOHTPaCTHOCTU AaHHOro aucnnes. [na HacTPOMKN KOHTPACTHOCTH
ancnnesa HeobxoaMMo nepeBecTy PagNoNPUEMHIUK B ATOT PEXUM
HaCTPOWIKK, O1151 YEro HYXXHO CHa4ana BONTW B MEHIO YCTaHOBOK,
Kak onvcaHo B NpeablayLleM MyHKTe, 3aTeM HaxaTtb KHornky CH+.
Ha skpaHe gucnnes nosBUTCS MHOpMaums, nokasaHHas Ha poTo
cnesa. Tenepb, HAXUMasa Ha KHOMKU V+ nnun V-, MOXHO U3MEHUTb
KOHTPaCTHOCTb Auchnes, Npy 3TOM pe3ynbTaT U3MeHeHus cpasy
BUAEH Ha gucnnee. B HWXHen CTpoke BLIBOAUTCS 3HAYEHNE KOHTPACTHOCTU, 3anncbiBaemMoe B
ancnnen. Nocne nonyyYyeHns xxenaemMoro pesynbTaTta, Hy>XHO HaxaTtb kHonky CH-. B pesynbTaTte
HOBOE 3Ha4YeHne KOHTpacTHOCTM ByaeT 3anucaHo B SHEProHe3aBUCHMMYIO NaMsTb
MUKPOKOHTpOMepa v npu nocneayroLmx BKIYEHUAX paguonpuémHmnka oHo byaeT
Ncnonb3oBaTbCA NS HACTPOMKK aucnres.




MoacBeTka gucnnes.

B nporpamme pagvonpuémHmnka npeaycMoTpeHo ynpasreHne noacBeTKon AUCnnes.
MoaceeTka BKNHOYAETCA NPY BKIIIOYEHUN PAAMONPUEMHMKA U NPU HaXXaTUKM Ha NoOyto KHOMKY U
racHeT, yepes 16 cek. Mocne HaxkaTusa Ha KHOMKK ynpaeneHus. B nporpamme npegycmoTpeHa Takke
BO3MOXXHOCTb NOAKMOYEHNST ONUMOHANbHOM KHoMNkM SB5 onst npuHyauTensHOro ynpaeneHus
noacseTkon. COCTOSAHNE NOACBETKN M3MEHSETCA NMPK KaXX4OM HaXaTum Ha 3Ty KHOIMKY.

BbiBOZ 7 NnoacBETKM MHAMKATOPaA COeanHSIeTCsi ¢ BbiIBOAOM nopta PD MuKpokoHTponnepa
6e3 NpoMeXXyTOYHOro TPaH3MCTOPHOrO KNko4a, T. K. TOK MOACBETKM cocTaBnseT Bcero 5,2 mA. [ns
nHgmkatopa Nokia5110 Ha nnate cuHero ugeTa BblBOA NOACBETKN HYXXHO COEOUHUTbL C BbIBOAOM
nopta PD7, ons nHankaTopoB Ha NfaTte KpacHOro LBeTa 3TOT BbIBOA, HY>KHO COEQUHUTL C BbIBOLOM
nopta PD6. Ha cxeme yCnoBHO NOKa3aHO 3TO coeauHeHne Yepes mkamnep J1.

B uenax npoaneHus cpoka cnyx6bl 6aTapen nuTaHMs CBETOANOAHBLIN MHONKATOP
ctepeocurHana VD1 MOXHO He ycTaHaBnvBeaTb.

PacnpepeneHue nopToB MUKponpoueccopa:

PB1 - D/C Beibop pexuma nepegaym gaHHbix (1) nnm komangsl (0) LCD
PB2 - CE Bbi6op unna (0) LCD

PB3 - DIN BxogHble gaHHble LCD

PB4 - RES JluHua cbpoca LCD (0)

PBS5 - CLK JlnHua Taktuposanusa LCD

PC2 - CeeTognoaHbIn nHAMKaTop ctepeo-curHana (1)

PC3 -

PC4 - (SDA) - [1ByHanpaBneHHas LWnHa AaHHbIX nHTepdeinca 12C

PC5 - (SCL) - IsyHanpaBneHHas WmMHa TakTMpoBaHUA uHTepdeica 12C

PDO - KHonka V+ yBennyeHus rpoOMKoCTU

PD1 - KHonka V- yMeHbLUEeHMS TPOMKOCTU

PD2 -

PD3 - KHonka CH+ Bbl6opa crieaytoLlen ctaHumm

PD4 - KHonka CH- Bbibopa npeblgyLuen ctaHumm

PD5 - KHonka BKN/OTK NoacBeTKU aucnnest

PD6 - BbIXoOHOW MHBEPCHbLIN CUrHan NoOACBETKM AUCnnes
PD7 - BbeixogHon NpsMoORn curHan noacBeTkn gucnnes

Mpu nporpammupoBannn MK HeobxoamMmo 3anporpaMmmmpoBaTh crnegyowme dbosbl:
CKSELO, CKSEL1, CKSEL3 n SUTO.

asvetp, man 2019r.
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KpacHbim ysemom ykasaHbl HoMepa 8b180008 Orisi ATMega8 e nnaHapHoM Kopriyce.
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