FM pagwo c aucnneem WH1602 Ha ATMega8 n moayne ¢ RDA5807M

C ynpaBJyieHnemMm oT 3HKoAepa U C KOHTpoJ1ieM NUTaHUA.
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Fuzskoe Fadio

Mporpamma ana MK ATMEGAS, koTopbiin paboTaeT Ha YacToTe BHYTPEHHEro reHepaTtopa 8
Mru. Bepcus nporpammel: WH1602 & ATMega8_v6.1_enc
OcCHOBHble OYHKUMN MPOrpaMmmbl:
— [Mepebop 3anmcaHHbIX CTaHLMI BBEPX U BHU3 MO CMIUCKY MOBOPOTOM 3HKOAEpA
Nno 4YacoBOW UKW NPOTUB YaCOBOW CTPESKN.
— ABTOMOMWCK CTaHUMIA BBEPX N BHM3 MO AMana3oHy NOBOPOTOM 3HKoAepa
Nno 4YacoBOW UKW NPOTUB YAaCOBOW CTPESKN.
— [lepexon ua pexuma pydHoro nepedopa CTaHUUN B peXXumM aBTononcka n obpaTtHo
— MPOM3BOAMTCA MO HaXaTUO KHOMKWN aHKoZepa.
— OnosHaBaHWe Ha3BaHUA CTaHLMKM Mo e€ YyacToTe Npu aBTOMOMUCKE.
— BbIBOA Ha MHAMKATOP YacTOThl U HA3BaHUS CTaHLMN.
— [logaepxka BbIBOAA KUPUMNYECKNX 3HAKOB.
— 3anuck nocrnegHen 4acTtoTbl HACTPOKikM B namaTe EEPROM.
— [lpu BKNHOYEHUN HAYMHAET PaboTy Ha COXpaHEHHON YacToTe.
— WHankaums ypoBHS CUrHana Ha gucnnee 4yeTblpbMs cTonbmkamu.
— WHankaums "MoHo-CTepeo” cBeTOANOO0M.
— WHankaums ypoBHs 3apaga 6atapeun B npoueHTax K MakcumarbHOMY.
— Hanapo4Hbii pexnm nHaukaummn ypoBHs 3apsga 6atapeun B BoNbTax Npu coeauHeHnn
BbIBOAa nopta PB1 ¢ obwen wunHon.
— [loaceeTka gncnnes Npu BKAOYEHMM U NPU HAcTporike B TeveHne 10 cek.
PacnpegeneHne nopToB MUKponpoLeccopa:

PBO - BbixogHoW curHan ynpasneHusi No4CBETKOW guchnes.
PB1 - Bxog curHana paspelueHus Boisoga U 6aTtapeu Ha LCD

PDO - D7 - lNluHua gaHHbIX mHankatopa WH1602A
PD1 - D6 - JluHna gaHHbIX mHankatopa WH1602A
PD2 - D5 - JluHua gaHHbIX nHankatopa WH1602A
PD3 - D4 - JluHua gaHHbIX nHankatopa WH1602A
PD4 - E - Bbibop nHankatopa WH1602A

PD5 - RS - C6poc nugnkatopa WH1602A

PD7 - CBeToaMoAHbIN MHOANKATOP CTepeo-CurHana

PCO - BxogHow curHan oT aHkogepa

PC1 - BxogHow curHan oT aHkogepa

PC2 - KHonka 3HKkofepa

PC3 - Bxog AU anga namepenusa HanpshkeHnsa 6atapen
PC4 - (SDA) - [iByHanpaBneHHas LwnHa gaHHbix 12C

PC5 - (SCL) - IByHanpaBneHHas wuvHa TaktupoBaHus 12C



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

YT106bI NpOrpamMmma nogxoauna Ansi pasHblX TUMNOB 3NIEMEHTOB MUTAHUS, B HEW YCTAHOBMEH
NPOrpaMMHbIN NepekniovaTernb Ha pasHble TUMbl ANeMEeHTOB NuTaHus. [NporpamMmmHbIn
nepeknovartens Haxoantca B dpavine User_set.asm. B HéM Bbl yBuante cnefyrowmne CTpoKu:

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

30ecb HanNpoTUB KOHCTaHTbl Typ Bat =  Hy)XHO noctaBuTb YmMcno 1,2 unm 3 B
3aBMCUMOCTM OT TUMa NPUMEHSEMbIX AIEMEHTOB NUTaHKs. 10 yMONYaHMO KOHCTaHTa yCTaHoBMEHA
Ha NPUMEHEHNE NMNTUN-UOHHBIX aKKyMYIISTOPOB.

[nsa Toro, 4ToObl NponucaTb YacToTy U Ha3BaHWE CTaHUMIN B BaLLEM ropofe, HY>KHO OTKPbITb
accembnepHbin hann nporpammbl User_set.asm B nio6om TEKCTOBOM pefakTope, MOXHO Aaxe B
GnokHoTe, HO yaobHee aTo ByaeT caenaTtb B MPUBLIYHOM BaM cpefe nporpaMMmpoBaHuns. 34ech Bbl
yBUAMTE CTPOKY BMAa:

.equ Nst = 15 ;HYucno mecmHbix cmaHyul

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

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

MNMocne anpektnebl "DB" HY>XHO BBECTU YMCIO LLIAroB HACTPOWKM YacTOThbl (OAMH LIar paBeH
100 KI'y). 310 YnCcno onpeaenseTcsa Kak pasHOCTb MeXOy YacTOTOM pagnocTaHLmm
npeacTaBneHHON B BUAE YMcna LwaroB U HYWXKHEW 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 Ha3BaHNe Ha aKpaHe.
3akaH4MBaeTCs CTpoKa HyNéM, KOTOpbI SIBNSIETCA NPU3HAKOM OKOHYaHWs BbiBOAA COOOLLEHNS Ha
avcnnei. Mocne ToukK ¢ 3anaToi MAET Ball KOMMEHTaPUI, KOTOPbIA NPY KOMAUAALMK
UrHOPUPYETCS, MO3TOMY MOXHO MMcaTb TaM, YTO YroaHO.

YT106bI nonyunTtb HEX-hann n3 accembnepHom nporpaMmmel, HY>XHO CO34aTb MPOEKT B ya06OHON
ANA Bac cpeae nporpammupoBaHus, Hanpumep B nporpamme AVRStudio, 3arpy3nTb B HEro Bce
NCXOAHMKN 1N CKOMMUMMPOBATL NPOEKT, HaXaB Ha KHOMKy Build. CywecTByOT 1 Apyrve nporpaMmmel,
Hanpumep Proteus. [Ina aTon NporpamMmel 9 yXXe co3an CooTBETCTBYIOLWMI NPOeKT u Bam octaéTtca
TONbKO OTpeaakTupoBath pann User_set.asm, B KOTOPOM NponucaTb CBOM pagnocTaHumu,
3anyctuTb Proteus v BbINONHUTL Ha komaHnay Build All.

Ecnu y Bac ycTaHoBrneHa nporpamma Proteus, TO Bbl MOXeTe, Haxkumasi BUpTyarbHble
KHOMKW, NoHabntogaTb Ha aKpaHe kak OyaeT BbIrMsAeTh Ha3BaHWe cTaHUMM Ha aucnnee. Ecnn yto-
TO Bac He yCTPOUT, Bbl MOXeTe onepaTMBHO, He Npuberasi K NporpaMMUpPOBaHUIO
MWKPOKOHTpOIepa, UcnpaBuTb NporpaMmy.

Mpu nporpammmpoBannn MK HeobxoamMmo 3anporpaMmmmpoBaTh crnegyowme gbo3bl:
CKSELO, CKSEL1, CKSEL3 1 SUTO. (cM. CKpMHLIOT B cTaTbe). [INsg NoAKnoveHms nporpammartopa
B CXemMe npegycMoTpeH pasbém X1.

Ha nocnegHen CTpaHuue npencrtaBrieHa nojiHaa npuHuunuarnbHaa cxema paD,I/IOI'IpI/IéMHI/IKa.



OHKoOep NoakmoYéH K BeiBogam nopta C BmecTo KHOMOK ynpaeneHnd. KongeHcatopbl C4...C6
cnyxar ana nogasneHus gpebesra KOHTAKTOB SHKOAEPA, NX EMKOCTb MOXET BbITb B Npegenax
10...15 HaHodbapaga.

PagmonprMéMHmK nutaeTcs OT ABYX JIMTUA-UOHHbBIX 31EMEHTOB C 00 MM HanpsbkeHnem 7,4
B. HenocpeacTBeHHO K HanpshkeHuto 6atapemn NogKYeH YCUnMTenb HU3KOW YacToTbl, U
ctabunusaTtop nuTaHua +5 B. N3-3a pasHOCTM B HAaNPSKEHUAX MUTAHUS MUKPOKOHTpOMepa u
pagMomonyns nNpuLnioch yCTaHoBUTL cTabunmsatop Ha 3,3 B 1 npeobpasoBaTenn ypoBHs curHana
Ha TpaHaucTopax VT1 n VT2.

Peauctopbl R16...R18 obpasytoT genutens, HanpskeHust 6atapeun. denutenb NoAKNIOYEH 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 6bIS10 Obl HE YCTaHaBNMBaTb
3TOT TPAH3NCTOP, a NOAKITHYNTL NOACBETKY HEMOCPELACTBEHHO K MUKPOKOHTpOSnepy. Ho, BO3MOX -
HO, paguontobutenu 6yayT NPMMEHSTL AMChnen gpyrx NponsBoanTenen, NOdITOMY S peLunn Ha
BCSAKUI Cry4Yyan NoCTaBUTb NPOMEXYTOYHBIN KoY. B KayecTBe Kroya MOXHO MCMornb3oBaTh 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
obLen WrHon, a npaBbli MO CXeMbl BbIBOA pe3nctopa R6 coeanHUTb He C LUIMHOW NUTaHus, a ¢
BbIxogoM nopta PBO (BbiBog 14 MUKpOKOHTpONnepa).

B cocTaB cxeMbl BXOOUT YCUNUTESb HU3KOM YacToThl HA Mukpocxeme TDA7052A. MoxHo,
KOHEYHO MpUMEeHUTb Ntbon Apyron ycunuternb No xenaHuio pagnonobutens. OcobeHHOCTbLIo
AaHHoro YHY aBnsetca ynpaBneHne rpoOMKOCTbIO MU3MEHEHNEM MOCTOAHHOIO HanpsKeHMs Ha
BbiBoAe 4 «VC». B gatawmte mukpocxembl TDA7052A nokasaH BapmaHT ynpaBrieHns rpOMKOCTbIO
npwu NOSKNHYEHNN perynstopa rpOMKOCTU conpoTmuaneHnem 1 MOm mexagy 3Tmm BbIBOAOM U 0OLLen
LUMHOW. Y MEHS He HaLLMOCh NOTEHUMOMETpa C TakuM HOMUHANOM, MO3TOMY Sl MPUMEHWUI CXeMY
perynmpoBKM rPOMKOCTU 3a CYET NoAaym Yyactu ctabunuanposaHHoro Hanpsbkenms 3,3 B. dnog VD2
CNYXWUT A8 co34aHns HavanbHOro HanpskeHnsa okono 0,7 B B NONOXeHNUN MUHUManNbHOM
rPOMKOCTU. ECnv HOMMHAN NoTeHUMoOMEeTpa perynaropa rpomMkoctu dygeT oTnmyaTbecs oT
ykasaHHoro Ha cxeme (22 Kom), To noHagobutcs nogobpate pesnctop R19 Ttakum obpasom, 4Tobbl
HanpskeHne Ha BepxHeM no cxeme BbiBode R20 6bino okono 1,1 B.

B ocTtanbHOM Ha3HayeHWe 3NIEMEHTOB CXEMbl TaKOe Xe, Kak U B UCXOOHON Cxeme.

Mpy NepBOM BKIIOYEHUN pagMonpuUéEMHMKa, HEO6X0OMMO OTPErynMpoBaTb KOHTPACTHOCTb
n3obpaxeHnsa Ha gucnnee npu NoMoLLmM nogctpoeyHoro pesuctopa R1. MNpu HenpasunibHOM
YCTaHOBKE 3TOro pe3nctopa nsobpaxeHne MoXxeT NOSHOCTbI OTCYTCTBOBATb.

YTtobbl nugnkaTop 3apsga 6atapen pabotan npaBuibHO, HEOBXOOUMO Kak MOXHO Bonee
TOYHO U3MEpPUTL HanpsXkeHne 6aTapen. [ns obneryeHms HaCTPOMKM U3MEPEHUS B NporpaMmmMme
npenycMOTPEH BbIBOA Ha gucnnen HanpsbkeHust 6atapen B BonibTax. AKTUBUPOBATL 3TOT BbIBOA
MOXHO, €Crnv 3aMKHYTb BbiBOA nopTa PB1 Ha 3emnto, ons 4ero yctaHoBUTbL nepemblyuky J1. MNpn
3TOM B BEpPXHEMN CTPOKE BMECTO YACTOThbl HACTPOWKM CTaHUMK ByaeT BbIBOOUTCS 3HAYEHNe
HanpskeHns GaTapen B BOfbTax.

[ns yoo6cTBa HacTpoKrku napannensHo pesnctopy R17 nogkntodaetcs 4obaBoYHbIA Pe3NCTOop
R16 6onbLluero HommHana. lNpyn HacTponKe Hy>XHO NOLKITHYUTL LIMPOBOM BONLTMETP K BaTapee
nuTaHmsa n nogbopom pesncropa R16 gobutbcs ogmMHakoBbIX Noka3aHui Ha npubope 1 Ha gucnnee
pagvonpuémHmnka. HanpskeHne nutaHna 6atapen namepseTcs U BbIBOAUTCA Ha gucnnen 1 pas B
10 cekyHa.

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

Mpyn CHWKEHUN HaNPsXKeHNs1 BaTapen Hke OONYCTMMOro 3Ha4YeHus, Ha gucnnee
nossnsaetca coobueHune "A battery is discharged", nocne 4ero TioHep 1 gucnnen OTKAYaKTCs, a
MUKPOKOHTPOMNEpP NEPEXOAMT B COCTOSAHME MUKponoTpebneHus. HeobxogmMmo NoMHUTL, 0O4HaKo,



YTO MUKPOCXEMbI CTabMnnM3aTopoB 1 AUCMNes B 3TOM pexume Takke noTpebnsaoT TOK, No3ToMy
pagnonpuéMHMK HeobxoanmMo BbIKNIOYMTL BO n3bexaHue rnybokoro paspsga 6atapen.
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