FM pagnonpunémHuk ¢ gucnneem Nokia5110.

PagmonprémHuk ¢ ynpaeneHmem nocpencTBoM MUKpOKOHTponnepa ATmega8
noctpoeH Ha 6ase mogyns ¢ TtoHepom RDA5807M. BoaMoXXHO Takke NpUMeHeHne oTaenbHON
Mukpocxembl TtoHepa RDA5807FP coBMeCTHO ¢ YacoBbiM KBapLem 6e3 nameHeHus
ynpaensoLLen nporpaMmbl MUKPOKOHTponnepa. NpuHuunuanbHasa anektpuyeckasa cxema
pagnonpuémMHuKa npmBedeHa B KOHLE HACTOSALLEro onMcaHus. Ynpasnswowas nporpamma
obecneunBaeT paboTty paguonpuémHuka B paguosellatensHom FM gnanasoHe 87...108 MMy u
paccuynTaHa Ha ncnonb3oBaHne MUKpPOkKoHTponnepa ATmega8, koTopbin paboTaeT Ha YyacToTe
BHYTpeHHero reHepaTopa 8 MI'u. Bepcusa nporpammbl: FM_M8_N5110_scan_v3.

OcCHOBHbIe (pYHKLUN NPUEMHUKA:

— CkaHupoBaHue 1 3arnoMuUHaHue cTaHumin B
3HeproHe3aBMCMMONM NaMATN MUKPOKOHTpoOsepa.
— Bo03MOXHOCTb peaakTMpoBaHUS 3anmMcaHHbIX B
namsATb 4acToT, B TOM Yucre: uameHeHune, gobasneHune
1 yganeHue 4actoT KaHarnoB npuéma.
— [lepexon B pexum CKaHMpOBaHUS UMK
peaakTMpoBaHUSA NPOM3BOLAUTCA NPU MOMOLLM MEHIO Npu
anutensHoM HaxaTum (bonee 3 cek.) Ha kHonky CH+.
— [lepebop cTaHUUN, COXpaHEHHbIX B NaMATUN BBEPX U
BHM3 MO CMNNCKY, @ Takke aBTOMOWUCK CTaHLMN BBEPX U
BHM3 NO Anana3oHy kHornkamu CH+ nnm CH-.
_ — [lepexog us pexuma nepebopa pagnoctaHumn B

pexMm aBTOMoMCcKa U 06paTHO NPOM3BOAMTCA ANIUTENbHBIM HaXKaTuemM Ha KHonky CH-.

— [MnaBHasa perynnpoBka rpoOMKOCTU kHonkamm V+ n V- ¢ oTkntodeHnem 3syka npm "0".

— 3anucb nocnegHen YactoTbl HACTPONKM M TPOMKOCTWN B SHEPTOHE3aBUCMMYIO MaMSThb.

— [lpwn BKNOYEHUN HAUMHAET paboTy Ha COXPaHEHHOW YacToTe C NpeablayLWwmMM YypoBHEM

rPOMKOCTMW.

— WHaunkauma Homepa cTaHuMKU 1 Ono3HaBaHWe ero rno 4acTtoTe Npu aBTOMOMUCKE.

— YacTtoTa HacTporKkun BbIBOAUTCA LMdpamMmn TPOMHON BENUYUHBI.

— WHankaums ypoBHS CUrHana Ha gucnnee YyeTblpbMs cTonbmkamu.

— WHaunkaumsa ypoBHS rpoMmkocTy umdpamm ot 0 go 16.

— WHankaums "MoHo-CTepeo” kak Ha gucnnee, Tak U CBETOANOA0M.

— [loacseTka gucnnes B TedeHne 16 cek Npu BKNKOYEHUM U NOCNE HaXaTus Ha nobyto KHOMKY.
— OnuuoHanbHaga KHorka ynpasfieHns NoACBETKON.

R

Mocne BKktoYeHUs NPUEMHMKA, MO YMONYaHUIO,
ycTaHaBnmBaeTcsa pabouni pexum nepebopa COXpaHEHHbIX B
namsiTu pagmokaHanos (cM. ¢boTo Bbiwe). MNepexoq B apyrue
pexunmbl paboTbl NPOM3BOANTCH M3 3TOro paboyero pexvma.

YT06bI BLIOPATL PEXNM CKAHMPOBAHUS UMK
pedakTUpoBaHUA YacTOT PaaNOCTaHLMI, HYXKHO HaXxaTb U
yOepXmBaTb HEe MeHee 3 ceK. B HaXKaTOM COCTOSIHUM KHOMKY
CH+. MNpwn aTom Ha akpaHe gucnnes nosiBUTCa MeHKo Bbibopa
pexuma paboTbl (CM. hOTO crnesa).

CkaHupoBaHue.

[ns 3anncy YacToT paguokaHanos, paboTarowmx B JaHHONW MECTHOCTM, HEOGXOAMMO
nepeBecTV paanonpUEMHMK B PEXXUM CKaHUPOBAHWUS YacTOT, AJsi YEro HY>KHO cHavana no
ANUTENbHOMY HaxaTuto kHomku CH+ BOMTM B MeHto BbiGopa pexvma paboTbl, 3aTeM CHOBa HaxaTb
kHonky CH+. B pesynbTaTe paguoTioHEp HAYHET CKaHMPOBaHWE U NPU OGHaPYXEHUN pagnMoCcTaHLmm



Ha gucnnee nosaensieTcs n3obpaxeHne, NokasaHHoe Ha OToO.
3pechb B BepxHen cTpoke oTobpaxkaeTcst ypoBeHb
NPMHUMAEMOro curHana, ycTaHoBMneHHas nonb3oBartenem
FPOMKOCTb U PEXMUM BOCMPOM3BEAEHNSA MOHO UMK CTEPEO
(6ykBamu M nnu S). Ha BTopow cTpoke oTobpaxaeTcs
NopsiAKOBbLIN HOMEP paguoKaHana, Ha KOTopbI B AanbHenwem
Oyaet ccbinatbes nporpamma. Ha TpeTben CTpoke BbIBOAUTCSA
LUMPOKMM LIPUPTOM YacToTa HangeHHoro kaHana. B Tpéx
HMXXHUX CTPOKax BbIBOAMTCA nofckaska, obneryarowas
ynpaeneHune. [Janee, ecnu gaHHas yacTtoTa ABnsieTcs

: OEeNCTBMTENBHO pagMoCTaHUMER, a He MOMEXON Unn
rapMOHUKON, NONb30BaTeNb HAXMMaeT Ha KHONKy V+ Ansa 3anncu YyacTtoTbl B namaTe. [ocne atoro
CKaHMpOBaHWe NPOAOIKaeTCsl 40 OBHapYXeHWA crneayloLlero pagmokaHana unu 4o KoHua
AvanasoHa. Ecnn aTo nomexa, To HangeHHyYH YacToTy MOXHO NponycTUTb 6e3 3annucu B NamsTb,
HakaB kHomnky V-. 1o OKOH4YaHWM CKaHNMPOBAHUA NPUEMHUK NepenaéT B paboumn pexum. MNMpouecc
CKaHMPOBaHWNSI MOXHO B Nt060ON MOMEHT NpepBaTh, €CNK HaxaTb Ha kHonky CH-. B atom cny4yae
NPUEMHUK TaKKe NepexoanT B paboyunn pexmm, B KOTOPOM MOXHO HACTpanBaTbCsl HA COXPaHEHHbIE
KaHanbl Haxunmasi kHonkn CH+ nnu CH-. MNpwu atom npoucxoamT nepebop kaHanoB B TOM Nopsiake, B
KOTOPOM OHM BbINK 3anucaHbl B NaMsiTb Npy CKAHMPOBaHWUN.

PeAaKTVIpOBaHVIe CMUCKa 4acTOT, 3aHECEHHbIX B NamsTb.

[ns pegaktmpoBaHMs YacToT paanoKaHaros,
3aHECEHHbIX B NaMsATb NpW CKaHMPOBaHMK, HEO6X0aUMO
nepeBecTn PaavonNpPUEMHUK B PEXUM pefaKTMPOBaHMS 4acToT,
ANS Yero Hy>XKHO cHavarna no ANUTENbHOMY HaXaTuH KHOMKU
CH+ BoiTun B MeHIo Bbibopa pexuma paboTbl, 3aTeM HaxaTb
kHonky V+. B pesynbTaTte Ha akpaHe gucnnes nosiBUTCs MeHIo
BblibOpa pexvmMa pegaktupoBaHus (cM. oTo cneea), us
KOTOPOro MOXHO NepenTn K Hy)KHOMY AENCTBUIO UMK BbINTU U3
pexvmMma peaakTMpoBaHusa B paboumin pexmm, ecnv HaxaTb Ha
kHonky CH-.

N3meHeHue 4Yacmombl Hacmpoaku paduoxaHa.na.

Ecnn nonb3oBaTens xenaeT U3MeHNTb NOPSAL0K
crnegoBaHUsA pagvoKaHanoB Npy HAaCTPOMKe Ha pagnocTaHumm,
OH MOXEeT caenaTtb 3TO NyTEM U3MEHEHMS 3HAYEHUI YacToT
KaHanoB, KOTopble OblnM 3anMcaHbl Npy CkaHMpoBaHuu. T. e.
Nnonb3oBaTento AOMKHbI ObiTb N3BECTHbLI YaCTOThl KAHANOB
paguoBeLlanns. [ns naMeHeHnst YacToTbl BbIOpaHHOro B
AaHHbI MOMEHT KaHana, Hy>KHO BOMTU B MEHIO
penakTMpoBaHMsa U HaxaTb Ha kHonky V+. [pn 3ToM Ha akpaHe
ancnnesa nosiBUTCS MHpopMaums, nokasaHHasi Ha poTo cnesa.
Hanee, Haxnmasi Ha kHonky CH+, Hy>kHO BbliGpaTb
penakTMpyeMbiii paspsig Yncna, KoTopbii Npu 3ToOM NpUHUMAaeT
WHBEPCHbIN BNA. 3aTteM, HaxxumMasi Ha kHonky V+ unm V-, MOXHO
YCTaHOBUTb 3HA4YE€HMEe JAaHHOro paspsida U NepenTn K Apyromy paspsigy, BHOBb HaXMMas Ha KHOMKY
CH+. Nocne ycTaHOBKM BCeX pa3psaoB Yncna, JaHHY YacToTy MOXHO 3anncatb B NaMsiTb, HAXaB
Ha kHonky CH-. Ecnn ycTaHoBneHHas YyactoTa HaxoauTcs BHe ananasoHa 87...108 My, To npu
nonbiTke eé 3anucatb, bygeT BoiBeAeHO coobleHne 06 owmnbke BBOAA a YacToTa 3anMcaHa He
Oyper.




Jo6aeneHue Hoeoli Yacmombl paduokaHasna.

Ecnu npn ckaHMpoBaHuu Kakas-nmbo paguoctaHums
Obina nponyueHa, e€ 4YacToTy MOXHO 406aBUTb B NaMATb.
[na nobaBneHMs HOBOW YaCcTOTbl paanokaHana, Hy>kHO BONTH
B MEHIO peakTMpOBaHNA U HaxaTb Ha kHonky CH+. Mpu atom
Ha aKpaHe gucnnesi NosiBUTCa MHopmauus, nokasaHHasn Ha
doTo cnesa. Ha BTopon cTpoke gucnnes BblBOAUTCS
npuHMMaeMasi B 4aHHbI MOMEHT YacToTa. Ha HUKHNX TpEx
CTpOKax BbIBOAUTCA NoACKa3ka, obnerdatowias ynpaBneHme.
Monb3oBaTenb MOXeT 3anucaTb Nobyto YacToTy B Npeaenax
ananasoHa 87...108 MI'y. [Insa aToro Haxxnmas Ha KHOMKY
CH+, BbibpaTb pegaktupyeMbiin paspsag Ymcna, KoTopbii npm

o 3TOM MPMHMMaET UHBEPCHbIN BUA. 3aTeM, HaXXMMas Ha KHOMKY

V+ unun V-, MOXXHO YCTaHOBWUTb 3HAYEeHWE AaHHOro paspsifa U NepenTun K Apyromy, BHOBb HaXmMmas
Ha kHonky CH+. Mocne ycTaHOBKKM BCEX pa3psaaoB YMcra AaHHYH YacTOTy MOXHO 3anucaTb B
namsaTb, HaXaB Ha kHonky CH-, nocne 4Yero gaHHasa YactoTa 3anUcbiBaeTCsl B KOHEL, Cnucka u
pagnonpuéMHMK NnepexoamT B pabounin pexmm. Ecnmn yctaHoBneHHasn YactoTa HaxoauTcs BHe
AnanasoHa 87...108 MI'y, To npu nonbiTke €€ 3anucaTtb OyaeT BbiBegeHo coobuieHne 06 ownbke
BBOJA M YacToTa 3anvcaHa He Gyaet

YOaneHue yacmomsbi paduokaHana.

Ecnu npn ckaHnpoBaHum owmnboyHO Gbina coxpaHeHa
B NaMATX YacToTa NOMEXMU, UK Ha Kakom-nnbo kaHane
nrnoxue ycnoBusi NpMéma, TOo TakKyro 4acToTy (Kak n nobyto
APYry0) MOXHO yAanuTb U3 namATh 4YacToT paguoKaHaros.
[Ns 3TOro Hy)XXHO HAaCTPOUTLCA Ha AaHHbIVA KaHamn n 3aTtem
BONTWN B MEHIO peAaKkTUpOBaHMA 1 HaxaTtb Ha KHonky V-. [pu
9TOM Ha 3KpaHe aucnnes nosiBUTCst NHPopmMaums,
nokasaHHas Ha oTo cneea. Ecnu Tenepb cHOBa HaxaTb Ha
kHonMKy V-, To yacToTa BblGpaHHOro kaHana byaeTt yaaneHa
13 namaTn. YTobbl BbINTU 13 3TOro pexxuma 6e3 yganeHus
4acTOThl, HYXXHO HaxkaTb kHonKy CH-.

Pexum aBTOnomucka.

Kpome pexuma nepebopa COXpaHEHHbIX HACTPOEK CTaHLUI, B NporpaMme npeaycMoTpeH
pexvm aBTonoucka. [ins nepexona B pexum aBTononcka ns pexvuma nepebopa 1 o6patHO HyXHO
aAnuTeneHo (3 cek.) yaepXmBaTb B HaXXaTOM COCTOsIHMM kKHonky CH-. Ecnn HangeHHas B pexume
aBTOMOMCKA YacToTa paaMoCTaHLMK YxKe 3anncaHa B NamsaTu, TO B HUXKHEN CTPOoke oTobpaxaeTcs
€€ NOopPSIAKOBLIV HOMEP, MHAYe BbIBOOUTCHA COObLLEeHNe O TOM, YTO 3Ta YacToTa HemsBecTHa. B
TaKkoM cryyae, Npu XenaHun, Nofnb3oBaTernb MOXET, He BbIXOAS U3 pexnma aBTonoucka, nepentn B
pexvM pefakTMpoBaHus (Npy ANMTENbHOM HaxKaTum Ha kHonky CH+) n coxpaHuTb 4acToTy B
namsiTu.

PerynupoBka rpoMKoOCTH.

KHonku V+ 1 V- B paboyeM pexume cnyxaT A4ns perynmpoBkn rpoMKocTu. Ha ancnnen npu
3TOM BbIBOAUTCS YCMNOBHOE 3HAa4YeHne rpoMmkocTu umdpamm ot 0 go 16. MNpu kaxxaom kpaTkoBpeMeH-
HOM HaXKaTuM Ha KHOMKY 3Ha4YeHne rpOMKOCTU U3MEHSIETCA Ha oaHy eauHuuy. [lpu yaep>kaHum
KHOMKN B HAXKaTOM COCTOSIHUM NPON3BOAUTCSA NNaBHOE YBENMYeHne UM yMeHbLUeHe rPOMKOCTM
3ByYaHusi. [pn HyNneBOM 3HaYEHUN FPOMKOCTM 3BYK MOMHOCTLIO OTKIOYaETCHA. 3Ha4YeHne rpOMKOCTH



3anoMmnHaeTca npu KaXKaom HOBOW HaCTpOIZKe Ha CTaHUWUIO. I'Ipm BKIMKOYEHUN paD,I/IOI'IpI/IéMHI/IKa
YPOBEHb NPOMKOCTU yCTaHaBIIMBAE€TCA TakKMM, KakKuM OH Obin npu nocneaHemn HaCTpOIZKe Ha
ctaHumto. Ecnin npun Hynesom 3Ha4YeHUM rpPOMKOCTU NPON3BECTU HaCTpOIZKy Ha Opyryro 4acTtoTy, TO
BKINKO4YaeTCAa MMHUMarnbHasa rocOMKOCTb.

MoacBeTka gucnnes.

B nporpamme pagvonpuémHmnka npeaycMoTpeHo ynpasreHne noacBeTKon AUCnnes.
MoaceeTka BKNHOYAETCA NPY BKIIIOYEHUN PAANONPUEMHMKA U NPU HaXXaTUKM Ha NoByko KHOMKY 1
racHeT, yepes 16 cek. Mocne HakaTusa Ha KHOMKK ynpaeneHus. B nporpamme npegycmoTpeHa Takke
BO3MOXXHOCTb NOAKMOYEHNST ONUMOHANbHOM KHOoMNKM SB5 onst npuHyauTensHOro ynpaeneHus
noacseTkon. COCTOSAHNE NOACBETKN M3MEHSETCH MPKU KaXXQOM HaXaTum Ha 3Ty KHOIMKY.

BbiBOZ 7 NnoAcBETKM MHOMKATOPaA COeanHSIeTCs ¢ BbiIBOAOM nopta PD MuKpokoHTponnepa
6e3 NpoMeXXyTOYHOro TPaH3MCTOPHOrO KNko4a, T. K. TOK MOACBETKM cocTaBnseT Bcero 5,2 mA. [Ans
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 NOKa3aHOo 3TO coeauHeHne Yepes mpkamnep J1.

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

PacnpepeneHue nopToB MUKponpoueccopa:

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

PB3 - DIN BxogHble gaHHble LCD

PB4 - RES JluHua cbpoca LCD (0)

PBS - CLK JlnHua Taktuposanusa LCD

PC2 - CeeTognoaHbIn nHAMKaTop ctepeo-curHana (1)

PC3 -

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

PC5 - (SCL) - isyHanpaBneHHas LWWMHa TakTMpoBaHUA uHTepdeica 12C

PDO - KHonka V+ yBennyeHus rpOMKOCTU

PD1 - KHonka V- yMeHbLUEeHMS TPOMKOCTU

PD2 -

PD3 - KHonka CH+ BbI6opa crieaytoLlen ctaHumm

PD4 - KHonka CH- Bbibopa npegblgyLuen ctaHumm

PD5 - KHonka BKN/OTKN NoacBeTKU aucnnest

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

Mpu nporpammmpoBannn MK Heob6xoamMmo 3anporpaMmmmpoBaTh crnegyowme gblosbl:
CKSELO, CKSEL1, CKSEL3 n SUTO.

asvetp, man 2018 .
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KpacHbim ysemom ykasaHbl HoMepa 8b180008 Orisi ATMega8 e nnaHapHoM Kopriyce.
. 1
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