FM pagnonpunémHuk ¢ gucnneem WH1602.

PagunonprvémHuk ¢ ynpasneHnem nocpecTBOM MUKPOKOHTpOIepa 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 _WH1602_scan.

f =l 103, 2MHz 410
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OcCHOBHbIe (pyHKLUN NPUEMHUKA:
— CkaHupoBaHue 1 3anoMuMHaHne CTaHUMI B 3HEProHe3aBMCUMOM NaMATU MUKPOKOHTPOS-
nepa.
— Bo03MOXHOCTbL peakTMpoBaHNA 3anncaHHbIX B NaMsATb YacTOT, B TOM YKCre: U3MEeHeHue,
pobasneHne 1 yganeHue 4actoT KaHanoB Npuéma.
— [lepexoa B pexxum CKaHMPOBaHWUA UK peakTMPOBaHUA NPOM3BOANTCA MPU NOMOLLM MEHIO
npv AnnutensHoMm HaxaTtuu (bonee 3 cek.) Ha kHonky CH+.
— [lepebop cTaHUUN, COXpaHEHHbLIX B MaMsTU BBEPX U BHU3 MO CMUCKY, a Takke aBTOMOUCK
CTaHUMin BBEPX N BHM3 NO AuanasoHy kHonkamu CH+ unu CH-.
— [lepexog ua pexxuma nepebopa pagnoctaHLmi B peXXMM aBTononcka n obpatHo
NPoOn3BOANTCA ANUTENBbHLIM HaXkaTem Ha KHonky CH-.
— [MnaBHasa perynnpoBka rpoOMKOCTU kHonkamm V+ n V- ¢ oTkntodeHnem 3syka npum "0".
— 3anucb nocnegHen 4actoTbl HACTPOWKM M TPOMKOCTWN B SHEPTOHE3aBUCUMMYIO MaMSThb.
— [lpwn BKNOYEHUN HAUMHAET paboTy Ha COXpaHEHHOWN YacToTe C NpeablayLWmMM YpoBHEM
rPOMKOCTMW.
— WHaunkauma Homepa cTaHuMKU 1 Ono3HaBaHWe ero rno 4acTtoTe Npu aBTOMOMUCKE.
— WHaunkaumsa ypoBHSA curHana Ha gucnnee YyeTblpbMs CTonbrkamum.
— WHaunkaumsa ypoBHS rpoMmkocTy umdpamm ot 0 go 16.
— CaeTognogHasa HAMKaumnsa ctepeo-pexvma BoCcnponsseneHns.
— [loacseTka gucnnes B TedeHne 24 cek Npu BKIKOYEHMM U NOCNEe HaXaTus Ha nobyto KHOMKY.
— OnumoHanbHas KHoMka yrnpasneHusi NogCBETKON.

MNocne BKNOYEHUA NPUEMHMKA, MO YMOMNYaHWMIO, yCTaHaBnMBaeTcsa pabouni pexmm
nepebopa coxpaHéHHbIX B NaMATM paguokaHanos (CM. ¢oTo Bbiwe). Nepexoa B apyrue
pexunmbl paboTbl NPOM3BOANTCH M3 3TOro paboyero pexvma.

YT06bI BLIOPATL PEXNM CKAHMPOBAHWS
UNV pegakTMpoBaHMS YacToT paguocTaHunm,
HY>KHO HaXkaTb U yaepxuBaTtb He MeHee 3 cek. B
HakxaTtoM cocTosiHMM kKHonky CH+. MNpn aTom Ha
3KpaHe gucnres nosiBUTCA MeHto Bbibopa
pexuma paboTbl (CM. hOTO crnesa).




CkaHupoBaHue.

[nsa 3anucu YyacToT pagmokaHanos, paboTalowmnx B AaHHOW MECTHOCTU, Heo6xoauMo
nepesecTn pagnonpuEMHUK B PEXUM CKAHUPOBAHNS YacToT, AN Yero Hy>KHO cHavarna no
ANUTENbHOMY HaxaTuio KHonkn CH+ BonTU B
MeHIo Bblibopa pexuvma paboThl, 3aTeM cCHOBa
; ; HaxkaTb kHornky CH+. B pe3ynbtate cHavyana Ha
1E|1 1 4 F:f.adl o 4 Ancnnen BblIBOAUTCHA MHPOPMaLNS O Ha3HaYeHUU
L e |?|._ Fi KHOMOK ynpasrieHns, 3aTemM paguoTioHepP HaYHET
; CKaHWpOBaHWe 1 Npu obHapyXeHU pagmoctaHuum
Ha gucnnee nosiBNseTcs n3obpaxeHue,
nokasaHHoe Ha boTo. Tenepb B BEPXHEWN CTPOKE
oTobpaxaeTca YacToTa NPUHATOrO KaHarna u ero NopsAKOBbI HOMEP, Ha KOTOPbIV B AanbHenwem
OypeT ccbinaTbcsa nporpamma. B HMKHen cTpoke ocTaéTcs MHdopMauma 0 KHonkax, obneryatowias
ynpasenenue. [lanee, ecnv AaHHasa YyactoTa ABRAseTcs JeNCTBUTENbHO paanocTaHumen, a He
NMOMEXOWN NN rapMOHMKOW, NOMb30BaTeNb HAXMMaET Ha KHOMKY V+ AN 3anucu 4acToTbl B MaMsThb.
Mocne aToro ckaHMpoBaHWe NPOAOKaeTCa OO OOHAPYXXeHWs cneayioLlero paguokaHana unu oo
KoHUa AvanasoHa. Ecnn 310 nomexa, To HandeHHY YacToTy MOXHO NponycTuTL 6e3 3anucu B
namsaTb, HaxaB KHOMKY V-. 1o OKOHYaHMM CKaHNPOBaHWS NPUEMHUK NepenaéTt B pabounn pexvm.
Mpouecc ckaHMpoBaHMA MOXHO B 060 MOMEHT npepBaTb, ecnv HaxkaTb Ha KHornky CH-. B aTom
cny4ae NPUEMHUK Takke nepexoauT B pabounin pexxmm, B KOTOPOM MOXHO HacTpamBaTbCH Ha
COXpaHEHHble kaHanbl Haxxumas kHonku CH+ nnn CH-. MNpu aTom nponcxoguT nepebop KaHanos B
TOM Mopsiake, B KOTOPOM OHM Obifiv 3anncaHbl B MaMsTb MPU CKAHUPOBAHWMW.

PEAaKTVIpOBaHVIe CMUCKa 4YacTOT, 3aHECEHHbIX B NaMATb.

[na pegaktmpoBaHUA 4acToT pagnokaHanoB, 3aHECEHHBIX B NaMATb NPU CKaHMPOBaHUW,
Heo6xoOuMO nepeBecTn PaanoNPUEMHUK B PEXUM peaKkTMPOBaHUSA YacToT, 515 YEero Hy>XXHO
CHayana no AnuTerbHOMY HaxaTuto kHorkn CH+
BOWTM B MeHIO BbiIbopa pexunma paboTbl, 3aTem
HaxkaTb KHoNKy V+. B pesynbtaTte Ha akpaHe
ancnnes nosiBUTCHA MeHIo Bblbopa pexunma
pedakTupoBaHud (CMm. oTO crieBa), U3 KOToporo
MOXHO NepemnTUn K HYXKHOMY OEeNCTBUIO UMW BbITU
N3 pexnma pefakTmpoBaHus B paboumn pexunm,
ecnu HaxaTb Ha KHonky CH-.

U3meHeHue yacmombl Hacmpoliku paduokaHana.

Ecnn nonb3oBaTenb XenaeT USMeHNTb NOPSLoK crefoBaHns pagnokaHanos Npu HAaCTPOMKe

Ha pagMOCTaHUMN, OH MOXET caenaTtbh 9TO NYTEM N3MEHEHUS 3HAYEHUI YacTOT KaHarnoB, KOTopble
ObIn 3anMcaHbl NpU CKaHMpoBaHuK. T. e.
Nonb30BaTento A0MKHbI ObITb N3BECTHbLI YaCTOThI

1 BE’: 5 2 |'-'|H:": KaHarnoBs paavoBeLLaHns. [Ans usMeHeHns 4acToThl
i='\. i 1 l—.H__ i BbIOpaHHOro B AaHHbIA MOMEHT KaHasa, Hy»HO
-'H+ =i - gl BOWTWN B MEHIO pefakTUPOBaHNA U HaXaTb Ha
kHonky V+. Npu aTom cHavana Ha gucnnewn
BbIBOAUTCA MH(pOpMaLMS O HAa3HAYEHNN KHOMOK
yrnpaeneHns, 3ateM Ha aKkpaHe gucnnesa nosiBuTcs MHdopmMaums, nokasaHHasa Ha ¢poTo criesa.
[anee, Haxumas Ha kHonky CH+ 1 nepemelas Kypcop nog umgpamm, Hy>XHO BbIGpaTb
pedakTupyembl paspsag ymcna. 3atem, Haxkumasi Ha KHonky V+ nnm V-, MOXHO YCTaHOBUTb
3Ha4YeHne JaHHOro paspsga 1 nepenTun K gpyromy paspsgy, BHOBb Haxumasi Ha kHonky CH+. IMocne
YCTaHOBKM BCEX Pa3psaoB vMcna, AaHHY0 YacToTy MOXHO 3anmMcaTh B NaMsTb, HaXaB Ha KHOMKY
CH-. Ecnu ycTaHoBneHHas YactoTa HaxoauTcd BHe gmnanasoHa 87...108 MI'u, To npu nonbiTke eé
3anucatb, bygeT BbiBeaeHo coobuleHne ob owmnbke BBoAa a YacToTa 3anucaHa He byger.




Jo6aeneHue Hogoli Yacmombi paduokaHasna.

Ecnu npn ckaHnpoBaHuu kakaa-nmbo

pagmocTaHuma 6bina nponylleHa, eé 4acToTy

1 E‘-_!: 3 2 HH_‘: MOXHO 0o6aBuTb B NnamMaTb. [ns LEOGaBJ'IeHMFI HOBOM
— - K 4YacTOThbl paguoKaHarna, Hy)KHO BOWTU B MEHIO
CH+ =2l CH- rmen pefakTUPOBaHUS U HaxaTb Ha kHonky CH+ Mpu
3TOM CHa4ana Ha gucnnemn BbIBOAUTCA
MHAOpMaLMs O Ha3HAYEeHNN KHOMOK yrpaBeHus,
3aTeM Ha aKpaHe gucnnes nosiBUTCs MHdopMaums, nokasaHHasa Ha oTo cnesa. Tenepb B BEPXHEN
CTPOKe Ancnnes BbIBOAUTCA NpUHMMaeMasi B JaHHbI MOMEHT YacToTa. [onb3oBaTenb MOXET
3anucaTtb nobyto YacToTy B npegenax guanasoHa 87...108 MIu. [1ns 3Toro Hakumas Ha KHOMKY
CH+ v nepemeluas kypcop nog undpamu, BbibpaTb pefaktmpyembiv pa3psag ymcna. 3atem,
HaXkMmas Ha KHonky V+ nnn V-, MOXHO YCTaHOBUTL 3HAYEeHNe JaHHOMo paspsija v NepenTun K
Apyromy, BHOBb Haxumas Ha kHornky CH+. [Nocne ycTaHOBKM BCeX pa3psagoB vvcrna AaHHy YacToTy
MOXHO 3anucaTb B NamMsiTb, HaXkaB Ha kHonky CH-, nocne 4ero gaHHasi YyactoTa 3anucbiBaeTcs B
KOHeL, Ccrmcka 1 pagmonpuéMHUK nepexoauT B paboumi pexnm. Ecnu yctaHoBneHHasa Yyactota
HaxoauTcsa BHe ananasoHa 87...108 MI'y, To npu nonbITke €€ 3anucaTtb OyaeT BbiBe4EHO
coobLeHne o6 owmnbke BBOOA M YacToTa 3anucaHa He BygeT.

YdaneHue yacmomsi paduokaHana.

Ecnv npn ckaHMpoBaHumM owMBOYHO Bbina coxpaHeHa B NamMATV YacToTa NOMEeXM, Un Ha
KakoM-nnbo KaHarne nnoxue ycrosus nNpuéma, To Takyro 4acToTy (Kak v niobyto Apyryt) MOXHO
yaanuTb U3 NaMATy YacToT pagmokaHanos. [1na 3Toro HyXXHO HaCTPOUTLCA Ha JaHHbIN KaHan v
3aTeM BOWTM B MEHI0 peaKTUPOBaHNA U HaXxaTb
Ha kHonky V-. [pu aTOM Ha 3akpaHe gucnnes
nosiBUTCA MHopmMauus, nokasaHHasa Ha oTo
cnesa. Ecnv Tenepb cHOBa HaxaTb Ha KHOMKY V-,
TO YacToTa BblbpaHHOro kaHana bygeT yaaneHa us
namstn. Ytobbl BLINTU N3 3TOrO pexmma 6e3
yAaneHns 4acToTbl, HYXXHO HaxaTtb KHornky CH-.

Pexunm aBTOnoucka.

Kpome pexunma nepebopa CoOXpaHEHHbIX HACTPOEK CTaHLMI, B NporpaMmmMme npeaycmoTpeH
pexum aBTonouncka. [ina nepexona B pexxmm aBTonoucka 13 pexxmma nepebopa n obpaTHO Hy>XHO
anuTeneHo (3 cek.) yaepXmBaTb B HaXXaTOM COCTOsIHMM kHonky CH-. Ecnn HangeHHas B pexume
aBTOMNOMCKa YacToTa paguocTaHUmm yxxe 3anucaHa B namsaTu, TO B HYXKHEN CTPOKe oTobparkaeTcs
€€ nopsaKoBbI HOMEpP, MHaYe BbIBOAUTCS cOObLLEHME O TOM, YTO 3Ta YacToTa Hem3BecTHa. B
TakoM criyvae, npu xxenaHum, Nonb3oBaTeNb MOXET, He BbIXOAA U3 peXnma aBTornoucka, nepenti B
pexum pegaktmpoBaHus (Npy AnMTenbHOM HaxaTtum Ha kHornky CH+) n coxpaHuTb 4acToTy B
namsiTu.

PerynvlpOBKa FPOMKOCTW.

KHonku V+ n V- B paboyem pexume crnyxaTt Ansa perynmpoBky rpoMkocTn. Ha gucnnen npm
3TOM BbIBOAUTCH YCITOBHOE 3Ha4YeHne rpoMkoctn umdpamm ot 0 go 16. MNMpu kaxgom KpaTkoBpeMeH-
HOM HaXkaTuu Ha KHOMKY 3Ha4YeHne rpOMKOCTU M3MeHSeTCa Ha oaHy eavHuuy. MNpu yaepxaHum
KHOMKM B HA>XaTOM COCTOSIHUM NPOU3BOAUTCS NMNaBHOE yBENUYEHNE NN yMEHbLUEHUE IPOMKOCTHU
3By4aHus. [py HyNneBoM 3Ha4E€HUN rPOMKOCTM 3BYK MOSHOCTBLIO OTKIIOYaETCs. 3Ha4YeHe rpoOMKOCTH
3anoMUHaeTCH NpU KaxxaonW HOBOW HacTpomnKe Ha cTtaHumio. Npu BKAOYEHUN paavonpuémHmka
YPOBEHb rPOMKOCTW yCTaHaBNMBAETCHA TakUM, KakuMm OH Bbin Npu nocregHen HacTpomnke Ha



ctaHumto. Ecnn npun Hynesom 3Ha4YeHU rpPOMKOCTU NMPON3BECTU HaCTpOIZKy Ha Opyryro 4acTtoTy, TO
BKINKO4YaeTCAa MMHUMarnbHasa ropOMKOCTb.

MoacBeTka gucnnes.

B nporpamme pagnonpuémHuka npeaycMoTpeHo ynpasneHne nogcBeTKON aucnnes.
MNMoacBeTka BKMOYAETCA NPU BKIIOYEHWUM PaANONPUEMHUKA U NMPU HaXXaTUK Ha NOOYI0 KHOMKY U
racHeT, yepes 24 cek. NocCne HaXxkaTus Ha KHOMKW ynpaeneHusa. B nporpamme npegycmoTpeHa Takke
BO3MOXHOCTb MOAKMOYEHMS ONUUOHANBHON KHOMKM SB5 Ans NnpuHyanTensHOro ynpasneHns
noaceseTkon. COCTOsIHME NOACBETKM M3MEHSIETCS NPU KaXXO0M HaXKaTun Ha 3Ty KHonky. Ecnn
noaceeTka ancnnes 6bina BKNOYEHa NPy MOMOLLM 3TOW KHOMKW, TO aBTOMaTU4eCKOe BbIKIOYEHNEe
NOACBETKN B 3TOM Cryyae He npon3soanTcs. [1ns BocCTaHOBNEHUS AEACTBUS aBTOMATUYECKOro
OTKIMOYEHUS HYXXHO CHayana oTKM4YMTb NOACBETKY KHoMKon SB5.

B uensx npoaneHusa cpoka cnyx6bl 6aTapen NUTaHNsi CBETOANOAHBIN MHAMKATOP
ctepeocurHana VD1 MOXHO He ycTaHaBnvBeaTb.

PacnpepeneHue nopToB MUKponpoueccopa:

PBO - BbixogHow curHan noacBeTku gucnnes
PB1 - OnunoHanbHas KHoMnka yrnpasneHnst NogcBeTKOM

PDO - D7 - Jlunna gaHHbix nHgmkatopa WH1602A
PD1 - D6 - JluHna gaHHbix nHgmkatopa WH1602A
PD2 - D5 - Jlunna gaHHbix nHgmkatopa WH1602A
PD3 - D4 - JlnuHna gaHHbix nHgmkatopa WH1602A
PD4 - E - Bbibop nHamkatopa WH1602A

PD5 - RS - Cbpoc nHamnkatopa WH1602A

PD7 - CBeTOOMOAHBIN MHAMKATOP CTEpPEO-CUrHana

PCO - KHonka V+ yBennyeHus rpoMKoCTU

PC1 - KHonka V- yMeHbLUEeHMS TpPOMKOCTU

PC2 - KHonka CH+ Bblbopa criegytoLlen ctaHumm

PC3 - KHonka CH- Bbibopa npebigyLuen ctaHumm

PC4 - (SDA) - [iByHanpaBneHHas LnHa gaHHbIx 12C

PC5 - (SCL) - isyHanpaBneHHas WwnHa TaktupoBaHua 12C

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

asvetp, umoHb 2018 .
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