FM pagwo c aucnneem WH1602 Ha ATMega8 n moayne ¢ RDA5807M

C ynpaBJyieHneM Ha 3HKoAepe U C KOHTpoJieM NUTaHUA.

Mporpamma ana MK ATMEGAS, koTopbit paboTaeT Ha YacToTe BHYTPEHHEro reHepaTtopa 8
Mru. Bepcus nporpammel: WH1602 & ATMega8_v7.2_enc

OcHo8HbIe hyHKUUU npo2pamMmbl:

— [lomnck cTaHumin n3 cnmvcka npu BpaLLeHnn SHKogepa M HaCTPOMKa Ha CTaHUMo nocre
OCTaHOBKM BpaLeHus. [pn 3ToM Ha AUCNNen BbIBOAUTCS TEKYLLMA HOMEP CTaHLUN.

— [lepebop 3anncaHHbIX CTaHLMN BBEPX U BHM3 MO CNMCKY NOBOPOTOM 3HKOAEpa
Mo 4acoBOW MMM NPOTUB YaCOBOW CTPESKM.

— ABTOMOMCK CTaHLUM BBEPX 1 BHU3 MO AMana3oHy NOBOPOTOM 3HKOZEpa Mo 4acoBOW Mnu
NPOTMB 4YaCOBOW CTPENKMW.

— [lepekntoyeHne na pexxmma nepebopa CoxpaHEHHbIX CTAHLNA B aBTOMNOUCK U
o6paTHO NPON3BOAMTCS MO HAXaTUIO KHOMKM 3HKoAEepa.

— OnosHaBaHWe Ha3BaHUA CTaHLMKM Mo e€ YyacToTe Npu aBTOMOMUCKE.

— BbIBOA HA MHOMKATOP YaCTOThbl N HA3BaHWSI CTAHLUUM.

— [loanepxka BbIBOAA KNPUITINYECKNX 3HAKOB.

— 3anuck nocnegHen 4acTtoTbl HACTporikM B namaTe EEPROM.

— [lpwn BKNOYEHUN HAYMHAET paboTy Ha COXPaHEHHOW YacToTe.

— WHaukaumsa ypoBHSA curHana Ha gucnrnee YeTbipbMs CToNnbmkamum.

— WHankaums "MoHo-CTepeo” cBeTOANOO0M.

— WHankaums ypoBHs 3apsiga 6atapen B NpoLeHTax K MakcumarnbHOMY.

— WHaukaums ypoBHs 3apsiga 6atapen B Hanago4yHoOM pexume B BOSNbTax.

— [loaceeTka gucnnes npu BKAOYEHMM M NpU HacTporke B TeveHue 10 cek.

— YnpaBrneHue cXeMOoW MOSHOrO OTKMOYEHUS NMUTAHNS.

PacnpeneneHme nopToB MUKponpoueccopa:

PBO - BbixogHou curHan ynpasneHus NogcBeTKoM aucnnes.
PB1 - Bxoa curHana paspeluenuns Bbisoga U 6atapeun Ha LCD
PB6 - BbixogHow curHan BKMoYeHUs NMMTaHns

PB7 - BxogHon curHan oTKNioYeHUsa NMTaHus

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

PD5 - RS - Cbpoc nHamnkatopa WH1602A

PD7 - CBeTOOMOAHBIN MHAMKATOP CTEpPEO-CUrHana

PCO - BxogHou curHan oT aHKkogepa

PC1 - BxogHou curHan oT aHkogepa

PC2 - KHonka aHkoaepa

PC3 - Bxog ALM ana namepeHunsa HanpsikeHnsa 6atapen
PC4 - (SDA) - [iByHanpaBneHHas LnHa gaHHbIx 12C

PCS5 - (SCL) - IByHanpaBneHHas wuHa TaktuposaHus 12C

Oco6eHHOCTBI0 fJaHHOW BEPCUM NPOrpaMMbl SIBAISIETCS MOWCK HY)KHOW CTaHLUK Npu
BPALLEHMM PYYKM SHKOZAEpa B Ty UMW UHYHO CTOPOHY. [Mpy 3TOM B HWDKHEN CTpoke Avcnrest
oToGpaXkaeTcs YBENUUYNBAIOLLMIACSA UMM YMEHbLLAIOLLMINCS HOMEpP BbIGUPaAeMoro kaHana B ToM



nopsiake, B KOTOPOM OH 3anucaH B Nofb3oBaTenieM B NepeyHe paamoctaHumi. Mpu noseneHun Ha
ANCnnee HyXKHOro Homepa KaHana, BpalleHne 3HKOAEepa HY>KHO NpekpaTUTb, MOCcne Yero
NPON3BOANTCSA HACTPOKMKA Ha BbIOpaHHy0 cTaHuMo. JTa PyHKUMSA ocobeHHo byaeT yaobHa B
ropogax ¢ 6onbLUMM KONIMYECTBOM BELLAIOLLNX CTaHUMi. Tak xe ans yaobcTea noncka, MOXHO npu
COCTaBIIEHUN CMCKa NOMECTUTb Nepen Ha3BaHNEM CTaHLUMM €€ HOMep B CMMCKE.

B namatn MK 3anuncaHbl 4acToThl U Ha3BaHWUS PagMOCTaHLUMIA, BELLAoLWMX B MOEM ropoae.
X nerko MOXHO U3MEHNUTb Ha AENCTBYOLME B Balle MECTHOCTU, He BAaBasiCb B AeTanu paboTbl
nporpamMmbl 1 3aTeM NepekoMnuInpoBaTb NporpaMmmy.

YTto6bl Nnporpamma nogxoauna Ansi pasHblX TUNOB 3N1EMEHTOB NUTAHUS, B HEN YCTaHOBMNEH
NporpaMMHbIN NepeknioYaTenb Ha pasHble TUMNbl ANEMEHTOB NUTaHus. MNporpamMmmMHbIi
nepeknovartens Haxoantcsa B dpavine User_set.asm. B HéM Bbl yBuante cnefyowimne 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 YuMcno 1,2 unm 3 B
3aBMCUMOCTM OT TUMa NPUMEHSEMbIX 9IEMEHTOB NUTaHMs. 10 yMONYaHMI0 KOHCTaHTa yCcTaHoBMEHa
Ha NPUMEHEHNE NMNTUN-UOHHBIX aKKyMYIISTOPOB.

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

.equ Nst = 15 ;HYucrno 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

Mocne anpektnebl "DB" HY>XHO BBECTU YMCIO LLIAroB HACTPOWKM YacTOThbl (OAMH LIar paBeH
100 KI'y). 310 Yncno onpeaensdeTcsa Kak pasHOCTb MeX4y YacTOTOM pagnoCcTaHLmMm
npeacTaBneHHON B BUAE YMcna LWaroB U HYUXKHEW rpaHunuen amanasoHa pasHoun 870 waros (87
MIu). Hanpumep, gns yactotsl 101,2 MMy nonyyaem:

1012 - 870 =142

[lanee yepes 3anaTyo B OAMHaPHbLIX KaBblykax uayT 16 CUMBOMOB Ha3BaHWUS CTaHLUK, B TOM
ymcne npobenbl, NPV NOMOLLM KOTOPbIX Bbl MOXETe OTLEHTPMPOBaTb Ha3BaHNe Ha aKpaHe.
3akaH4MBaeTCs CTpoKa HyNéM, KOTOPbI SIBNSIETCA NPM3HAKOM OKOHYaHWsS BbiBOAA COOOLLEHNS Ha
avcnnei. Mocne ToukK ¢ 3anaToi MOET Ball KOMMEHTaPWI, KOTOPbIN NPY KOMAUAALUK
UrHOPUPYETCS, MO3TOMY MOXHO MMcaTb TaM, YTO YroaHO.

YT1o6bI nonyunTtb HEX-hbann n3 accembnepHom nporpaMmmel, HY>XHO CO34aTb MPOEKT B ya06OHON
Ans Bac cpefe nporpammMmpoBaHuns, Hanpumep B nporpamme AVRStudio, 3arpy3ntb B HErO BCe
NCXOAHMKN 1 CKOMMUMPOBATL NPOEKT, HaXas Ha KHOMKy Build. CywecTByOT 1 Apyrve nporpaMmmel,
Hanpumep Proteus. [Ina aToM NporpamMmel 9 yXXe co3an CooTBETCTBYIOLWMI NPOeKT u Bam octaéTtca
TONbKO OTpeaakTupoBaTth panin User_set.asm, B KOTOPOM NponucaTtb CBOM pagnocTaHumu,
3anyctuTtb Proteus v BbINONHUTL kKoMaHAay Build All.

Ecnu y Bac yctraHoBneHa nporpamma Proteus, TO Bbl MOXETe, HaXknmasi BUpTyarnbHble
KHOMNKW, NoHabntogaTh Ha akpaHe kak byaeT BbirnaaeTb Ha3BaHWe CcTaHumMm Ha gucnnee. Ecnum yto-
TO BacC He yCTPOWT, Bbl MOXETe onepaTMBHO, He Npuberasi K NporpammM1MpoBaH1I0
MUKPOKOHTpoOInepa, ucnpasutb dann User_set.asm.



Mpu nporpammmpoBannn MK HeobxoamMmo 3anporpaMmmmpoBaTh crnegyowme gbo3bl:
CKSELO, CKSEL1, CKSEL3 1 SUTO. (cM. CKpMHLIOT B cTaTbe). [INsg NoAKno4YeHs nporpammartopa
B CXemMe npeaycMoTpeH pasbém X1.

Outltlnnunnn-.

OnucaHue cxeMbl paduonpuéMHuKa.

PagnonprnémHuk nutaeTca OT ABYX NUTUA-MOHHbIX 91IEMEHTOB C 00 MM HanpsikeHnem 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 KPaTKOBPEMEHHBIM HaXaTuem Ha KHonky SBS
«Powery. Npu aToMm 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 BbIKNMIOYEHUS] MUTAHMS HY>XHO CHOBA KPaTKOBPEMEHHO HaXKaTb Ha KHOIMKY
SB5, npn aToM HanpsbkeHne Ha Bxode nopta PB7 yepes anog VD3 6yaeT 6aM3KuUM K SIormyeckomy
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 nuTanus (7,4 B) MOXXHO NpUMeEHUTL O0BblYHblIE MaNIOMOLLHbIE
avogbl, Hanpumep, 1N4148 nnn KO221A.

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

HenocpencTBeHHO K HaNpshkeHUo baTapen NoAKNIOYEH yCMnnTenb HA3KON YacToTbl, U
ctabunusaTtop nutaHua +5 B. MN3-3a pasHOCTM B HAaNPSKEHUAX MUTaHUS MUKPOKOHTpOMepa u
pagmomonyns npuLioch yCTaHoBUTL cTabunmsatop Ha 3,3 B 1 npeobpasoBaTenu ypoBHs curHana
Ha TpaHauctopax VT1 n VT2.

Pesunctopbl R16...R18 obpasyloT genutens, HanpsbkeHns 6atapen. [enutenb NogKNHYeEH 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 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
obLuen LWMHOKM, a NpaBbli MO CXeMbl BbIBOA pe3nctopa R6 coeanHnTb He C LUMHOW NUTaHusA, a ¢
BbIxogoM nopta PBO (BbiBog 14 MUKpOKOHTpONnepa).

B cocTaB cxeMbl BXOOUT YCUNUTENb HU3KOM YacToThl HA Mukpocxeme TDA7052A. MoxHo,
KOHEYHO MpUMeHUTb Ntoborn Apyron ycunuTternb No xenaHuio pagnontobutens. OcobeHHOCTbLIo
AaHHoro YHY aBnsietca ynpaBneHne rpoOMKOCTbIO MU3MEHEHNEM MOCTOAHHOIrO HanpsKeHMs Ha
BbiBoAe 4 «VC». B gatawmnte mukpocxembl TDA7052A nokasaH BapmaHT ynpaBreHns rpOMKOCTbIO
nNpwu NOSKNHYEHNN perynstopa rpOMKOCTM conpoTmnaneHnem 1 MOm mexay 3TMM BbIBOAOM U 00LLen



LUMHOW. Y MEHS He HaLLMOCh NOTEHUMOMETpa C TakuM HOMUHANOM, MO3TOMY Sl MPUMEHWUIT CXEMY
perynmpoBKM rPOMKOCTM 3a CYET NoAaym Yyactu ctabunuanposaHHoro Hanpsbkenms 3,3 B. dnog VD4
CNYXWUT A8 co34aHns HadvanbHOro HanpsihkeHus okorno 0,7 B B NonoOXeH MUHUManbHOM
rPOMKOCTU. ECnv HOMMHAN NoTeHUMoMeTpa perynaropa rpomMkoctu dygeT oTnmyaTecs oT
yKasaHHoro Ha cxeme (22 Kom), To noHagobutcsa nogobpatb pesnctop R19 takum obpasom, 4TobbI
HanpskeHne Ha BepxHeM no cxeme BbiBoAe R20 6bino okono 1,1 B..

Mpy NepBOM BKIIOYEHUN paguonpuéMHMKa, He06X0OMMO OTPErynMpoBaTb KOHTPACTHOCTb
n3obpaxeHnsa Ha gucnnee npu NoMoLLmM nogctpoeyHoro pesuctopa R1. MNpu HenpaBunibHOM
yCTaHOBKe 3TOro pe3ncropa nsobpaxeHue MoXeT MOMHOCTLI0 OTCYTCTBOBATb.

YT1o6bI HAMKaTOp 3apsga 6atapen paboTan npaBubHO, HEOBXOANMO Kak MOXHO Bonee
TOYHO U3MEpPUTL HanpsXkeHne GaTapen. [ns obneryeHns HaCTPOMKM U3MEPEHUS B NporpaMmmMme
npenycMOTPEH BbIBOA Ha gucnnen HanpsbkeHust 6atapen B BonibTax. AKTUBMPOBATL 3TOT BbIBOA
MOXHO, €Crnv 3aMKHYTb BbiBOA nopTa PB1 Ha 3emnto, ons 4ero yctaHoBUTb nepemblyuky J1. MNpn
3TOM B BEpPXHEMN CTPOKE BMECTO YACTOThbl HACTPOWKM CTaHUMKN ByaeT BbIBOOUTCS 3HAYEHNE
HanpskeHns GaTapen B BOMbTax.

[ns yoobcTBa HacTpoKrku napannensHo pesnctopy R17 nogkntodaetcs 4obaBoOYHbIA pe3NCTop
R16 6onbLluero HommHana. lNpyn HacTponKe Hy>XHO NOLKITHYUTL LIMPPOBOM BONLTMETP K BaTapee
nuTaHmsa n nogbopom pesncropa R16 gobutbcs ogmHakoBbIX Noka3aHui Ha npubope 1 Ha gucnnee
pagvonpuémHmnka. HanpskeHne nutaHna 6atapen nsamepseTcs u BbIBOAUTCA Ha gucnnen 1 pas B
10 cekyHa.

Mocne HacTporkn nepemblvky J1 cnegyeT yganuTb, YTOObl 3Ha4YeHMEe HaNPSKEHNS He
nepekpbIBano 3Ha4YeHne 4YacToTbl HACTPONKK. YpoBeHb 3apsaa 6atapen nHanumpyeTcs B
npoueHTax Kk MmakcumanoHoMy. Ecnu HanpspkeHne 6onblue, Yem MakcumMarnbHOe Anst AaHHOro Tuna
3fIEMEHTOB, TO BCE paBHO, Ha MHAMKaTOp BbiBOAUTCA 3HavyeHne 100%.

Mpyn CHWKEHUN HaNPsXKeHUs1 BaTapen Hke OONYCTMMOro 3Ha4YeHus, Ha gucnnee
nosiensaetca coobuieHune "A battery is discharged”, nocne 4yero nutaHne pagnonpuémHuka
OTKMoYaeTcs.
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