FM pagnonpuémHunk Ha MK ATMega8 n RDA5807
¢ OLED pgucnneem u MP3-gekogepom.

B pasnuyHbIx MHTEPHET-MarasmHax MOXHO npuobpectu gelwésbiin (okorno 1 $) moayns MP3-
aekogepa He 6ase mukpocxembl GPD2856C. Moaynb cnocobeH BOCNPON3BOANTb My3blKanbHbIE
dannel ¢ SD-kapTbl unn USB-kapTel namMaTti, a Takke nogaepxmsaeT paboTy ¢ TIOHEPOM
RDAS5807M. Noatomy nosiBunach naest BCTPOUTb 3TOT MOAYSb B CXxemy pagnonpuémumka. MP3-
Aekoaep ynpaBnsaeTcs YeTblpbMs KHOMKaMK, npy NOMOLLM KOTOPbLIX NOAaETCA pasnnyHoe

HanpsbkeHne ynpasrieHnsa Ha BXog,
BAT+ AU mukpocxembl. B npegnaraemon
CXeme ynpasnsioLlee HanpshxeHme
dopmupyeTtca ns LUMM-curHana Ha
Bbixoge OC1B MukpokoHTponepa npu
nomoLm ounbTpa Ha anemeHTax R1 u
C1 (c™m. cxemy Ha nucte 1).

Mpun paboTe paguonpnémHnka nuTaHne
MP3-gekogepa oTknoyaeTcsa npm
nomoLum y3na, cobpaHHoro Ha
TpaHsucTopax VT1 n VT2. BeixogHon
curHan MP3-gekogepa nogaércs Ha
BbIXO4 paavonpuémHunka. 1o He
BPeAHO ANS paguoTioHepa, T. K. ero
BbIXOZb! NPY NEPEKINIOYEHNN B PEXUM
MP3-nnenepa nepeBogdaTcs B
BbICOKOMMMNEAAHCHOE COCTOSIHME.
BcTtpoeHHbIn B mogynb YHY He
ncnonb3yeTtca v Bo nsbexaHue ero
BNUsiHMA Ha YHY pagnonpruémHuka HyXXHO TeM MIn MHbIM cnocobom pasopBaTth CBSA3b MeXay ero
BXOAOM U TeneOoHHbIM pasbeéMOM.

[ns cBa3u ¢ pagnonpuéMHUKOM NpPoBoga NOSKITHYATCA K UMEIOLLMMCA Ha nnaTe Moayns
KOHTaKTHbIM MoLagkam nnTaHna n pasbeEMa rofnosHbIX TenedoHoB. Kpome atoro Heobxogmmo
nognasTb NpoBof k o6Lwen Touke pesnctopoB R1...R4 ons nogaym ynpaenstowero HanpsKeHus
(cm. cboTto). Cxema MP3-gekogepa npmBegeHa Ha nucte 3.

Cxema pagmonpuémMHumka, paccymTaHHas Ha NMTaHne OT UCTOYHMKA HanpsPKeHMEM He Huxe 6 B.

- ———— [nsa nepexona B pexvm MP3-nnenepa HyXXHO HaxXnumaTb B
_ IG:DV:B;!;*" { 5 Il Teuenue 3 cekyHn kHonky CH-. B pesynbTtaTe Ha aucnneii
BbIBOAUTCA MH(pOpMaLMS O HAa3HaAYEeHUN yNpaBNSAoLLNX KHOMOK.

KpaTknum Haxxatmem KHornku V+ nogaétcsa komaHga Ha
i+ et BOCNpou3ssegeHue cnegytowiero ganna, 4amTenbHbIM HaxkaTuem (2
lll‘.fl?l+ E?ﬁgde CeK.) MPOU3BOAUTCS yBenuyeHve rpomKOCTM.

KpaTknum HaxxaTtmem kKHornku V- nogaércs komaHaa Ha
BOCMpoM3BeAeHVe npeabiayLiero anna, 4nMTenbHbIM HaxaTuem
(2 cek.) npon3BOANTCH YMEHbLLUEHNE TPOMKOCTM.

KpaTknm Haxxatmem kHonku CH+ BocnpounssegeHune
OCTaHaBnNMBaeTCA Ha Nayay (UM CHUMaeTcs ¢ naysbl),
ANUTENbHBLIM HaXaTueM (2 cek.) NPomM3BoaNTCS BbIBOP NCTOYHUKA
Ansa BocnpounsseaeHus - pannsl ¢ SD-kapTbl nnn USB-kapTbl namsaTu.

Mpwn HaxaTnm Ha kHonky CH- nuTaHme MP3-gekogepa OTKIYaeTes, U cxemMa NepexoauT B
pexum FM-paawo.

K nopTty koHTponnepa PD7 nogkntoueH ceetogmnod VD1, KOTOpbIM B pexmme paguo
3axuraeTcsa B crny4vae, ecrnv nponssoguTca Nnpuém crepeocurHana. B pexunve MP3-nnenepa atoT
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CBETOAMNO CBETUTCS BO BPEMS HaXKaTUS SIFOOO KHOMKM
ynpaBneHnsa n NnoMoraeT nofb30BaTeNto KOHTPONMPOBaTb
BpeMS HaXkaTus Ha KHOMKY. B uensx npoaneHunsa cpoka cryxobl
batapeun nutaHua ceetogmod VD1 MOXHO He yCTaHaBnNuBaThb.
47 B cxeme Ha nucTe 2 nokasaH Apyron BapuaHTt
NpUémMHMKa, B KOTOPOM BMECTO rotoBoro paguomoayns RRD-
1K ﬁ 1K 102V2.0, npumeHeHa oTaenbHas mukpocxema RDAS807FP c
KBapuem Ha 32,768 kI'u,.

Ecnn B pagnonpmnémHuke byaeTt ycTaHOBMEH
MOHOGOHMYECKUI YCUNUTENb HU3KOW YaCTOThbl, TO CUrHaM Ha ero
BXOZ MO>XHO NOSTYYMTb C BbIXxoga cymmaTopa, Hanpumep, no
1K TaKkom cxeme:
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K MP3-0exodepy

Mporpamma ana MK ATMEGAS, koTopbiit paboTaeT Ha YacToTe BHYTPEHHEro reHepaTtopa 8
Mru. Bepcus nporpammel: FM_MP3_SSD1306.asm
OcobeHHOCTLI0 NporpamMMbl ABASIETCA perynupoBka

® :Iq:nv"i’ios:u;ﬂ ‘ 3BYKa Kak HenpepbIBHO, Tak 1 nowaroso. Ecnn HaxaTtb u
P ——— yoepxmBaTtb 0gHY M3 kHonok V+ unu V-, To npu atom byaet
Tertt. =9 13 s NSaBHO pPerynmpoBaThCs MPOMKOCTL 3ByYaHUS, a B BEPXHEN
CTpOKe Aucnres psagoM ¢ NUKTOrpamMmon auHamuka byget
]_ 06 . 9 MM w oTobpaxaTbCs YCNOBHbINA YPOBEHb MPOMKOCTU. [N noLuaroBon
perynmpoBKM rPOMKOCTU KHOMKK V+ nnn V- HaxknmaroTcs
KpaTKOBPEMEHHO.

Mpwn gocTmxkeHun 3HayveHns yposHs 00 3BYK NONHOCTbIO
OTKNIOYaeTCs, 0gHaKO NPY HOBOM BKITHOYEHUN MPUEMHMKA,
ypoBeHb ByaeT He HyneBbIM, @ MUHUManbHbIM (01).

Mepexoa B pexunm aBTOHACTPOMKM U 0BpaTHO, B PEXUM
nepebopa CoXpaHEHHbLIX CTaHLMI, NPOM3BOAUTCA B Cryyae, ecnu
HaxkaTb 1 yaepxuBaTtb kHoNky CH+ B TeyeHne okono 3 cek.

OcCHOBHble OYHKUMW MPOrpaMmmbl:

— YnpaenexHune MP3-nnenepom Ha 6ase mukpocxembl GPD2856C. NMepexon B pexum
ynpaeneHns MP3-nnernepomMm npon3BoANTCA ANUTENbHLIM HaXXaTuem Ha KHornky CH-.

— Bosspar B pexxum FM-pagmo ns MP3-nnenepa no HaxaTuto Ha KHomky CH-.

— [lepebop cTaHUUn, COXpaHEHHbIX B NaMATU NPOrpamMm BBEPX U BHU3 MO CMUCKY, a
Takke aBTOMOWUCK CTaHLMIA BBEPX U BHU3 NO guanas3oHy kHonkamu CH+ nnu CH-.

— [lepexopn n3 pexxmma py4Horo Bbibopa pagnoCcTaHUmMmn B peXXnmM aBTononcka n obpaTtHo
NPON3BOANTCA ANUTENbHLIM HaXXaTUEM Ha OgHY U3 kKHonok CH+.

— OnosHaBaHWe Ha3BaHUA CTaHLMKM Mo e€ YyacToTe Npu aBTOMOMUCKE.

— BbIBOA Ha MHAMKATOP YacTOThl U HA3BaHUS CTaHLNN.

— 3anucb nocnegHen 4YacToTbl HACTPOWMKM U rPoMKocTM B NamsaTb EEPROM npwu kaxgon

HacTponKke Ha cTaHumto. [1pu BKNOYEHUM HaYMHAET paboTy Ha COXPaHEHHON YacToTe

C NpeabiayLwnM YpoBHEM FPOMKOCTM.

— PerynupoBka rpomMkocTn kHonkamu V+ un V-,

— WHankaums ypoBHS rpoMKOCTU Ha amcnnee umdpamm ot 0 oo 16.

— WHankaums ypoBHS curHana Ha gucnsee 4eTblpbMs cTonbnkamu.

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

— [aweHve gucnnesa yepes 16 cek. nocrne NocnegHero Haxartms Ha fnobyto U3 KHOMOK.



PacnpeneneHve nopToB MuKponpoueccopa:

PBO -

PB1 - KHonka Next/V++ yBenudenuna  (V+)

PB2 - Knonka Prev/V-- ymeHbwenuna  (V-)

PB3 - BbixogHon curHan LUMM ans ynpaeneHus MP3-nnenepom
PB4 - KHonka P/P/Mode (CH+)

PB5 - KHonka Repeat (CH-)

PC4 - (SDA) - [iByHanpaBneHHas WwnHa gaHHbix 1IC
PC5 - (SCL) - isyHanpaBneHHas wuHa TaktupoBaHus IIC

PD7 - Cs. gnog vHamnkatop ctepeo-curHana v ynpasneHna MP3-nnenepa

B namaTtn MK 3anucaHbl 4acToTbl U Ha3BaHUS pagnoCTaHUMI, BelaloLwmx B MOEM ropoae.
Nx nerko MOXHO M3MEHUTb Ha AEeNCTBYOLME B Balle MECTHOCTM, He BAaBasaCh B AeTanu paboThbl
nporpaMmbl 1 3aTeM NEPEKOMNUNNPOBATL NPOrpammy.

Pa3mepbl gucnnes HeBenvku, 1 WpngT pasmepom 6x8 nukcenem YnTaeTcs Ha HEM C
Tpyaom. Moatomy Ans yny4deHus YyntaeMocTu 6bin NpUMEHEH LWpMAT YABOEHHOW LUMPUHBI, N3-3a
4yero B CTPOKe nomMeLyaeTcs Tonbko 10 cMMBONOB. Tak, YTO NPUXOAMUTCH, UCMONb3YS COKpaLLEeHMS,
BMECTUTb Ha3BaHue cTaHummn B 3T 10 cMMBONOB.

[ns Toro, 4To6bl NponucaTh YacToTy U Ha3BaHWE CTaHLMIN B BalleM ropoae, HY>KHO OTKPbITb
accembnepHbin hann nporpammbl User_set.asm B nto6om TEKCTOBOM pefakTope, MOXHO faxe B
6nokHoTe, HO yaobHee aTo ByaeT caenaTb B NPUBLIYHOM BaM cpefe NporpaMMmnpoBaHus. 34ech Bbl
yBUaUTE CTPOKY BMnAa:

.equ Nst = 15 ;HYucno mecmHbix cmaHyul

BmecTo uncna 15 nocrtaBbTe CBOE YMCIO pagmMoCTaHLUMi, BELLAOLWMX B Ballen MeCTHOCTH.
[anee nayT CTPOKM JaHHbIX C NEPEYHEM PaAMOCTaHLMI U UX YacTOT, HaNpMMep, Takasi CTpoka:

.DB 140, ', "'l "a",'1','c’, o, 'HY" Y ;Paduo LllaHcoH

MNMocne anpektnebl "DB" HY>XHO BBECTU YMCIO LLAroB HACTPOWKM YacTOThbl (OAMH LIar paBeH
100 KI'y). 310 YnCcno onpeaensdeTcsa Kak pasHOCTb MeXOy YacTOTOM pagnoCcTaHLmm
npeacTaBneHHON B BUAE YMcna LwaroB U HWXKHEW rpaHnuen avanasoHa pasHoun 870 waros (87
MIu). Hanpumep, gns yactotsl 101,2 MMy nonyyaem:

1012 - 870 =142

[lanee yepes 3anaTyto B O4MHaPHbIX KaBblykax uayT 10 CUMBOMOB Ha3BaHWUS CTaHLUK, B TOM
yumcne npobenbl, NPV NOMOLLM KOTOPbIX Bbl MOXETe OTLEHTPMPOBaTb Ha3BaHNWe Ha aKpaHe.
3akaH4MBaeTCs CTpoKa HyNéM, KOTOPbI SIBNSIETCA NPUM3HAKOM OKOHYaHWs! BblBOAA COOBLLEHUS Ha
avcnnei. Mocne ToYkK ¢ 3anaToi MAET Ball KOMMEHTaPWI, KOTOPbIN NPY KOMAUAALMK
UrHOPUPYETCS, MO3TOMY MOXHO MMcaTb TaM, YTO YroaHO.

YTto6bI nonyunTts HEX-hbann n3 accembnepHon nporpaMmmel, HyXXHO co3aaTb NPOEKT B ya0OHON
ONs Bac cpefe nporpammMmpoBaHuns, Hanpumep, B nporpamme AVRStudio, 3arpy3ntb B HEro Bce
NCXOLHMKN U CKOMMMANPOBATL NPOEKT, HaxaB Ha KHOMKy Build. CywecTByOT 1 gpyrue nporpammel,
Hanpumep, Proteus. [1na aTon nporpaMmbl 9 y>ke co3fan COOTBETCTBYOLLMIA NPOEKT u Bam
OCTaéTcsa ToNbKo oTpedakTMpoBaTh dann User_set.asm, B KOTOPOM NponucaTb CBOU
paguocTaHumn, 3anyctuTtb Profeus v BbINONHUTL Ha koMmaHay Build All.

Mpun nporpammuposaHnn MK Heobxoanmo 3anporpaMmmmpoBaTh cregytowme dblo3sbl:
CKSELO, CKSEL1, CKSEL3 n SUTO. (CM. CKpUHLLOT B CTaTbe).
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KpacHbim ugemom rokasaHbl 8bi800bI, KOMOpPbIe HyXHO coenams Orisi ¢esi3u ¢ paduornpuéMHUKOM.
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MP3-0exodep Ha Mukpocxeme GPD2856C.
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