FM pagwo c aucnneem WH1602 Ha ATMega8 n moayne ¢ RDA5807M

C KHOMO4YHbIM ynipaBJyieHneM u C KOHTpoJieM NUTaHUA.

Mporpamma ans MK ATMEGAS, koTopbln paboTaeT Ha YacToTe BHYTPEHHero reHepartopa 8
Mru. Bepcus nporpammel: WH1602 & ATMega8_v8.1_enc
OcHo8HbIe hyHKUUU npo2pamMmbl:
— [Mepebop cTaHumin, COXpaHEHHbIX B MAMSTH NPOrpaMm BBEPX W BHU3 MO CMUCKY, a
Takke aBTOMOWUCK CTaHLMI BBEPX U BHU3 NO AnanasoHy kHonkamu CH+ nnn CH-.
— [MNepexoq na pexuma pyyHoro Bbibopa pagmoCcTaHUMK B peXXUM aBTonoucka n obpaTtHo
NpPon3BOANTCA ANNTENbHBIM HaXXaTnem Ha ogHy 13 kHonok CH+ unu CH-.
— OnosHaBaHWe Ha3BaHUs CTaHLMKM Mo e€ YyacToTe Npu aBTOMOUCKE.
— BbIBOA Ha MHAMKATOP YacTOThl U HA3BaHWS CTaHLMWN.
— Mopaeprkka BbIBOAA KUPUITINYECKMUX 3HAKOB.
— 3anuck nocnegHen 4acTtoTbl HACTporikM B namaTe EEPROM.
— [lpu BKNHOYEHUN HAYMHAET PaboTy Ha COXPaHEHHON YacToTe C NpeablayLnm
YPOBHEM FPOMKOCTM.
— PerynupoBka rpoMKkocTh kHonkamu V+ n V-,
— 3anuck YpoBHSA rPOMKOCTM NPU ANNTENBHOM Ha)XaTuUM Ha KHOMKY V-,
— 3anucb YpoBHSA rPOMKOCTM NPU KaX4on HaCTPOMKe Ha CTaHUMIO.
— WHaunkaumsa ypoBHS rpoMKOCTM Ha gucnree uudgpamm ot 0 go 15.
— WHankaums ypoBHS CcUrHana Ha gucnnee 4yeTblpbMs CTonbmkamu.
— WHankaums "MoHo-CTtepeo” cBeToANOO0M.
— WHankaums ypoBHs 3apaga 6atapemn B npoueHTax K MakcumaribHOMY.
— WHankaums ypoBHs 3apsga 6atapen B Hanago4yHOM pexnme B BOSbTax.
— [loaceeTka gucnnes Npu BKAOYEHWMM U NMpU HAcTporike B TeveHne 10 cek.
— YnpaBrneHue cXeMOW MOSIHOrO OTKMAOYEHUS NMUTAHNS.

PacnpegeneHune nopToB MUKponpoLieccopa:
PBO - BbixogHom curHan ynpasneHus nogcBeTKOM aucnnes.
PB1 - Bxoa curHana paspelueHus Bbisoga U 6atapeun Ha LCD
PB2 - KHonka V+ yBenuyeHus rpoMKoCTu
PB3 - KHonka V- yMeHbLUeHWs1 [POMKOCTH
PB4 - KHonka CH+ BbiGopa cnegytoLien ctaHuum
PB5 - KHonka CH- Bbibopa npegbiayLuen cTaHumm
PB6 - BbixogHow curHan BKMoYeHUs1 MMTaHus
PB7 - BxogHon curHan oTKNioYeHUs NMTaHus

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

PD5 - RS - Cbpoc nHamnkatopa WH1602A

PD7 - Cs. oo nHamnkaTop ctepeo-curHana

PC3 - Bxog AUIMN ana koHTpons 6atapeun
PC4 - (SDA) - [iByHanpaBneHHas wWnHa gaHHbIx 12C
PC5 - (SCL) - IsyHanpaBneHHas LUMHa TakTupoBaHus 12C

B namstn MK 3anucaHbl YacToTbl U Ha3BaHUS PaaMOCTaHLUMIA, BellaloWwmx B MOEM ropoe.
Nx nerko MoXHO U3MeHUTb Ha OelCTBYIOLIME B Ballei MeCTHOCTU, He BAaBasiCb B AeTanu paboThbl
nporpammbl 1 3aTeM NepekoMnuUNMpoBaTb NporpaMmy.



Y106kl NpOrpaMmma nogxoauna Ansi pasHblX TUMNOB 3NIEMEHTOB MUTaHUS, B HEW YCTAHOBIEH
NPOrpaMMHbIN NepekniovaTenb Ha pasHble TUMbl ANeMEHTOB NuTaHus. [NporpamMmmHbIn
nepeknovartens Haxoantca B dpavine User_set.asm. B HéM Bbl yBuante cnegyowmne CTpoOKu:

; YemaHoeumb mun 6amapeu: "1" dns Li-lon; "2" dnsi Ni-MH; "3" dns Alkaline
.equ Typ_Bat=1 ;Tun 6amapeu

30ecb HanNpoTUB KOHCTaHTbl Typ Bat=  Hy)xHO noctaBuTb uMcno 1,2 unm 3 B
3aBMCUMOCTM OT TMMa NPUMEHSEMbIX 9IEMEHTOB NUTaHWs. 10 yMONYaHMIo KOHCTaHTa yCcTaHoBMEHa
Ha NPUMEHEHNE NMNTUN-UOHHBIX aKKyMYIISTOPOB.

[nsa Toro, 4ToObl NponucaTb YacToTy U Ha3BaHWE CTaHUMIN B BaLLEM ropoAe, HY>KHO OTKPbITb
accembnepHbi hann nporpammbl User_set.asm B nto6om TEKCTOBOM pefakTope, MOXHO faxe B
GnokHoTe, HO yaobHee aTo GyaeT caenaTth B MPUBLIYHOM BaM cpefe nporpaMMmpoBaHuns. 34ech Bbl
yBUAMTE CTPOKY BMAa:

.equ Nst = 15 ;HYucrno MmecmHbix cmaHyul

BmecTo uncna 15 nocrtaBbTe CBOE UMCIO paaMOCTaHLUMI, BELLAOLWMX B Ballen MeCTHOCTH.
[anee nayT CTPOKM JaHHbIX C NEPEYHEM PaaMOCTaHLMIA U UX YacTOT, HAaNpMMep Takasi CTpoka:

.DB 140, '"'','R','a’,'d","i",'0"," ','S",'h","a",'’n",'s",'0",'n"," ,0 ;Paduo LllaHcoH 1010

Mocne anpektnebl "DB" HY>XHO BBECTU YMCIO LLIAroB 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 3anaTyo B OAMHaPHbLIX KaBbl4kax uayT 16 CUMBOMOB Ha3BaHWUS CTaHLUK, B TOM
yumcne npobenbl, NPV NOMOLLM KOTOPbIX Bbl MOXETe OTLEHTPMPOBaTb Ha3BaHNWe Ha aKpaHe.
3akaH4MBaeTCs CTpoKa HyNéM, KOTOPbI SIBNSIETCA NPM3HAKOM OKOHYaHWs BbiBOAA COOOLLEHNS Ha
avcnnei. Mocne ToukK ¢ 3anaToi MOET Ball KOMMEHTaPWI, KOTOPbIA NPY KOMAUAALUK
UrHOPUPYETCS, MO3TOMY MOXHO MMcaTb TaM, YTO YroaHO.

YT1o6bI nonyunTtb HEX-hbann n3 accembnepHom nporpaMmmel, HY>XHO cO34aTb MPOEKT B ya06OHON
AN Bac cpefe nporpammupoBaHus, Hanpumep B nporpamve AVRStudio, 3arpy3nTb B Hero Bce
NCXOAHMKN 1N CKOMMUMMPOBATL NPOEKT, HaXaB Ha KHOMKy Build. CywecTByOT 1 Apyrve nporpaMmmel,
Hanpumep Proteus. [Ina aTon NporpamMmel 9 yXXe co3gan CoOTBETCTBYIOLWMI NPOeKT u Bam octaértca
TONbKO oTpedakTupoBaTtb ¢ann User_set.asm, B KOTOPOM NMponucatb CBOM paguoCTaHLuu,
3anyctuTtb Proteus v BbINONHUTL Ha komaHay Build All.

Ecnu y Bac yctaHoBneHa nporpamma Proteus, TO Bbl MOXETe, HaXknmasi BUpTyarnbHble
KHOMNKW, NoHabnogaTh Ha akpaHe kak byaeT BbirnaaeTb Ha3BaHWe CcTaHumMm Ha gucnnee. Ecnum yto-
TO Bac He YCTPOWT, Bbl MOXETe onepaTuMBHO, He npuberasi K NporpaMmmMmMpoOBaHUI0
MUKPOKOHTpoOInepa, ucnpasutb dann User_set.asm.

Mpu nporpammupoBannn MK HeobxoamMmo 3anporpaMmmmpoBaTh crnegyowme dbosbl:
CKSELO, CKSEL1, CKSEL3 1 SUTO. (cM. CKpMHLIOT B cTaTbe). [INsg NoAKno4YeHs nporpammartopa
B CXemMe npeaycMoTpeH pasbém X1.



Outlunnuunn-.

OnucaHue cxeMbl paduonpuéMHuKa.

Ha nocnegHen ctpaHuue npegctasneHa nonHas NpuUHUMnuanbHasa cxema paguonpuéMHumka.
KHonkn ynpasneHus nogkntoveHbl He K nopTy C, Kak B NpeablayLLmMx BapMaHTax, a k nopty B. 31o
noHagobunock cagenatb Ang Toro, 4Tobbl ocBoboamTh NopT C ¢ AL ons nsmepeHns HanpskeHus
nuTaHus.

PagnonprnémHuk nutaeTca OT ABYX NUTUA-MOHHbIX 9f1IEMEHTOB C 0O MM HanpsikeHuem 7,4
B. B cxemy pagmonpuémHuka BBeOEH y3en ynpaBrneHnsa NnMTaHuemM, COCTOSALLMI U3 KIoYa Ha
nonesom TpaHauctope VT3 1 npoMexyTouHOro nHeepTopa Ha bunonspHom TpaHsucTope VT4,
BkritoueHue 1 BbIKMOYEHNE NUTAHNA NPOU3BOANTCHA KPAaTKOBPEMEHHBIM HaXaTuem Ha KHonky SB5S
«Powery. Npu aTom ynpaensoLwee HanpskeHme gng knova VT3 noctynaet yepes kHonky SB5,
avnopn VD2 v peanctop R22, nocne yero kntoy VT3 oTKpbIBAETCS U MUKPOKOHTPOMNep nony4vaeT
nuTaHne. MMKpOKOHTPONNep Nocrne Nony4YeHnst NMTaHns CBOUM CUTHANoM form4yeckon eamHuLbl Ha
BbIxoge nopta PB6 oTkpbiBaeT TpaH3ucTop VT4 1, TeM cambiM, nogaepxmeaeT knod VT3 B
OTKPbLITOM COCTOSIHUW. [N BbIKNMIOYEHUSI MUTAHMS HY>XHO CHOBA KPaTKOBPEMEHHO HaXKaTb Ha KHOMKY
SB5, npu aTom HanpskeHne Ha Bxoge nopta PB7 yepes auog VD3 6ygeT 6nn3KMM K STOrm4eckomy
HyM. Ha 3To MUKPOKOHTPONNEP OTpearmpyeT TeM, YTO CHUMET yNpaBnstowee HanpskeHne Ha
6ase VT4 u, cnegoBaTenbHO, ktod VT3 3akpoeTcs U nTaHne NpuémHuka 6yaeTt OTKYeHO.

Ouogbl WoTTtkmn VD2 n VD3 cniyxaT onst pasBasky Lenemn BKNHYEHNS U BbIKITIOYEHNS
nutaHus. MNMpu gaHHOM HanpskeHUn nuTanns (7,4 B) MOXXHO NpUMeHUTL 0BblYHbIE MarIOMOLLHbIE
avogbl, Hanpumep, 1N4148 nnn KO221A.

KongeHcatop C20 cnyxuT ans npegoTspalleHns camonpon3BosibHOrO BKIIHOYEHUS MUTaHUS
B pesyrnbTaTe OEeNCTBUS NOMEX.

HenocpencTBeHHO K HaNpshkeHUo baTapen NoAKNIOYEH yCUnnTenb HASKON YacToThl, U
ctabunusaTtop nutaHua +5 B. MN3-3a pasHOCTM B HAaNPSKEHUAX MUTaHUS MUKPOKOHTpOMepa u
pagvMomonyns nNpuLwioch yCTaHoBUTL cTabunusatop Ha 3,3 B 1 npeobpasoBaTenu ypoBHsS curHana
Ha TpaHauctopax VT1 n VT2.

Pesunctopbl R16...R18 obpasyloT genutens, HanpsbkeHns 6atapeun. [enuTtenb NogknioYeH K
Bxody AL MnKpokoHTponnepa Ans namepeHust HanpsbkeHusa 6atapen.

Kntou Ha TpaHauctope VT3 cnyxuT ansa ynpaeneHnsa nogceeTkon gucnnes. Mon nHgmnkatop
WH1602 xopoLuo cBeTUT gaxke npu ToKe OKOMo 5 MA, NO3TOMY MOXHO 6bIS1o Obl HE YCTaHaBNMBaTb
3TOT TPAH3NCTOP, a NOAKITHYNTL NOACBETKY HEMOCPELACTBEHHO K MUKPOKOHTpOSnepy. Ho, BO3MOX -
HO, paguontobutenu 6yayT NPMMEHSTL AMCnen gpyrux NponsBoanTeNnen, N0OdITOMY S peLunn Ha
BCSAKUI Cry4yan NoCTaBUTb NPOMEXYTOYHBIN KNoY. B KayecTBe Kroya MOXHO MCMonb3oBaTh nobon
HN3KOYaCTOTHbIA ManoMOLLHbIN TPAH3UCTOP CTPYKTYPbI N-p-n. Ecnn ke ncnonb3oBaHne Kntova He
npegycMaTpuBaeTcs, TO HY)XXHO BbiBog, 16 aucnnesd (katoh CBETOANOOHON NOACBETKN) COEOMHUTL C
obLuen LWMHOKM, a NpaBbli MO CXeMbl BbIBOA pe3nctopa R6 coeanHnTb He C LWMHOW NUTaHusA, a ¢
BbIxogoM nopta PBO (BbiBog 14 MUKpOKOHTpONnepa).

B cocTaB cxeMbl BXOOUT YCUNUTESb HU3KOM YacToThl HA Mukpocxeme TDA7052A. MoxHo,
KOHEYHO MpUMeHUTb Ntbon Apyron ycunuterns No xenaHuio pagnontobutens. OcobeHHOCTbIo
AaHHoro YHY aBnsietca ynpaBneHne rpoOMKOCTbIO MU3MEHEHNEM MNOCTOAHHOIrO HanpsKeHMs Ha
BbiBoAe 4 «VC». MakcMmanbHasa rpoMKoCTb onpegensetca conpotusnenvem R20, BennyunHy
KOTOPOro Hy>XHO NogobpaTth B 3aBMCUMOCTM OT HaMPsPKEHUS MUTaHUSA 1 YPOBHA BXOLHOMO curHana.



Mpn nepBOM BKIMOYEHUN PaaNONPUEMHNKE, HeOBXO04MMO OTPErynMpoBaTh KOHTPACTHOCTb
n3obpaxeHnsa Ha gucnnee npu NoMoLLmM nogctpoeyHoro pesuctopa R1. MNpu HenpasunibHOM
yCTaHOBKe 3TOro pe3ncropa nsobpaxeHue MoXeT MOMHOCTLI0 OTCYyTCTBOBATb.

Y1061 HAMKaTOp 3apsga 6aTtapen pabotan npaBubHO, HEOBXOANMO Kak MOXHO 6onee
TOYHO M3MepPUTb HanpshxeHne b6aTtapeun. [ns obner4yeHns HaCTPOMKN N3MEPEHUS B NporpaMmme
npenycMOTPEH BbIBOA Ha gucnnen HanpsbkeHust 6atapen B BonibTax. AKTUBUPOBATL 3TOT BbIBOA
MOXHO, €CIn 3aMKHYTb BbiBOA nopTa PB1 Ha 3emnto, ons 4ero yctaHoBUTb nepemblyuky J1. MNpn
3TOM B BEPXHEWN CTPOKE BMECTO YaCTOTbl HACTPOWKM CTaHUMM ByaeT BbIBOOUTCS 3HaYeHue
HanpskeHns GaTapen B BOfbTax.

[ns yoo6cTBa HacTporku napannensHo pesuctopy R17 nogkntodaetcs 4obaBoYHbIA pe3ncTop
R16 6onbLluero HommHana. lNpyn HacTpPonKe Hy>XHO NOLKITHYUTL LIMPPOBOM BONLTMETP K BaTapee
nuTaHmsa n nogbopom pesncropa R16 gobutbcs ogmHakoBbIX NokasaHui Ha npubope 1 Ha gucnnee
pagvonpuémHmnka. HanpskeHne nutaHna 6atapen nsmepseTcs U BbIBOAUTCA Ha gucnnen 1 pas B
10 cekyHa.

Mocne HacTporkn nepemblvky J1 cnegyeT yganuTb, YTOObl 3Ha4YeHME HaNPSKEHNS He
nepekpbIBano 3Ha4YeHne 4YacToTbl HACTPONKK. YpoBeHb 3apsaa 6atapen nHanumpyeTcs B
npoueHTax Kk MmakcumanoHoMy. Ecnu HanpspkeHne 6onblue, Yem MakcuMarnbHOe Ans AaHHOro Tuna
3fIEMEHTOB, TO BCE paBHO, Ha MHAMKaTOp BbiBOAUTCA 3HavyeHne 100%.

Mpyn CHWKEHUN HaNPsXKEHNs1 BaTapen HKe OONYCTMMOro 3Ha4YeHus, Ha gucnnee
nosisnsetca coobuieHune "A battery is discharged”, nocne 4yero nutaHme pagnonpnémHuka
OTKMoYaeTcs.
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p Coronaoe 2077 FM-paduo Ha modyne RDA5807M c uHdukamopom WH1602.
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