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Yun DS1302 cHabKEH:

RTC moaynb peanbHoOro BpemeHu Ha 6a3se umna DS1302

{5 DALLAS M AXI

ajpecauma perucTtpoB BpemeHu 1 gatbl coBmectuma ¢ unnom DS1202

DS1302:

Bbisoabl RTC moayna:

Voo)
Vee)

(

(aHrn. Serial CLocK)
(aHrn. DATa)
(aHrn. Chip Enable)

aHrn. GrouND)

OCHOBHOTO MUTaHUA MOCTOAHHOrO ToKa (+UnuT).
NOAKNIOYEHUA KBapLLEBOro pe3oHaTopa 32,768k,
NOAKNIOYEHUA KBapLLeBOro pesoHaTopa 32,768kIy,.
06wt (-Unmr).
NuHUA (paspelueHus) Bbibopa moayna (MHTepdeiic 3-Wire).
JIMHUA JaHHbIX (MHTepdeiic 3-Wire).

JIMHUA TaKTUPOBaHUA (MHTepdeiic 3-Wire).

pes3epBHOro NUTaHUA OT aKKyMynsaTopHoW BaTapeu (Vear = +38).
KaXablit BbIBOA MHTepdeiica 3-Wire (SCLK, 1/0, CE) npuxat k GND yepes pesucrop 40kOm

1-Vee, 2-X1, 3-X2, 4-GND, 5-CE, 6-1/0, 7-SCLK, 8 - Vgar.

NAtC OCHOBHOIO NNTaHUA;

o6wmit (MMHYC NUTaHKA);
JIMHWA TaKTUPOBaHUA,
JIMHUA OaHHbIX,
JIMHWA paspeLleHuns,

nHTepdeiic 3-Wire
nHTepdeiic 3-Wire
nHTepdelic 3-Wire

- MHTepd)el)'ICOM 3—Wire; (3-npoBoza) nuHua paspewenus CE, imHua TaktuposaHua SCLK, AByHanpasieHHasn AMHWUA gaHHbIX |/0

- PerncTpamm AaHHbIX; 40 onHobaiTHbIX pernctpa, 31 U3 KOTOPbLIX AOCTYMHbI A8 XPaHEHWA AaHHbIX N0/b30BaTe A
- KOMMNapaTopoOM KOHTPONINPYHOWNM COCTOAHNE HanpAXeHUA Vcc n VBAT,' ecnn Vee < Vear + 0,2 TO Unn nepexoamT Ha pesepBHOE NUTaHue
- AIporpammmpyembim yCTpOﬁCTBOM 3apAja aKKyMyﬂﬂTopHOﬁ 6aTapev| Ma/ZlbiM TOKOM,

MutaHne moayna: 3,3 nam 5 B
MuTtaHune ymna: (Vec) 2,0 5,5 B
PesepsHoe nutaHue: (Vear) 2,0 5,5 B
MNoTpebnaemblit TOK: 25,3 MKA
.. 81 MKA
200 ... 300 HA
450 ... 1000 HA
0,4 1,28 MA
Pabouas TemnepaTypa: 0 70 °C
-40 85 °C
Paboyas yactoTa WuHbI, 40: 0,5 ... 2 M,
YpoBeHb «0» Ha WnHe 3-wire-0,3 ... Vcc*0,15 B
YpoBeHb «1» Ha WwnHe 3-wire 2,0 Veet0,3 B

npv nepegaye AaHHbIX
Ana umnos DS1302, DS1302+, DS1302S, DS13025+, DS1302Z, DS1302Z+
ona ymnos DS1302N, DS1302N+, DS1302SN, DS1302SN+, DS1302ZN, DS1302ZN+

06a HanpsXeHWa BXOZAT B AManasoH A0MyCTUMbIX
MOCTOAHHOrO TOKa
MOCTOAHHOrO TOKa
B pabouem pexmme

(HomuHanwHO 3,38)
(HomuHanbHO 3,38)

(npu nuTaHmMm ot Ve = 2,08)
(npu nuTaHMm ot Ve = 5,08)
(npu nuTaHMM OT Vpar = 2,08B)
(npu nuTaHMM OT Vear = 5,08)

(npu nuTaHmMm ot Vec = 2,08 ... 5,08)

Pernctpbl RTC moayns:

HassaHue Appec JlaHHble perncTpos
PerucTpoB | yteHue |3anucb |7 6uT|6 6VIT| 5 6VIT|4 6ut|3 6VIT| 2 6I/IT| 1 6I/IT| 0 6ut Mpumetianme
CeKyHAbI 0x81 | 0x80 | CH | crapwwii pa3psag, MNAALWKNI pas3pas 00...59 CeKyHZbl B ABOVYHO-AeCATUYHOM popmaTe
MuHyTbI 0x83 | 0x82 0 CTaplmnii paspag MNAALWNI pas3pasg 00...59 MUHYTbI B IBOMYHO-AECATUYHOM hopmaTe
Yacol 0x85 | O0x84 (1) 0 ANCI/T';N’;|UCJT:;W' MNAALWKnIA paspas ;i ::Egzg; igzx:: Yacbl B BOMYHO-AECATUUHOM dopmaTe
[eHb 0x87 | 0x86 0 0 CTapLumni MNAALWKNI paspas 1..31 [eHb B ABONYHO-AECATUYHOM dpopmaTe
Mecay, 0x89 | 0x88 0 0 0 |crapw. MNAALWKNI paspasg 1-AHB ... 12-AEK Mecs, B BOMYHO-AECATUYHOM dopmaTe
[eHb Hepenn | Ox8B | Ox8A 0 0 0 0 0 Yucno 1-BC, 2-MH ... 7-Cb  [leHb Hepenun
lopg, 0x8D | 0x8C CTapLni paspsag MW paspag, 00..99 lo4 B ABOMYHO-AECATUYHOM dpopmaTe
3awma or 3anmcn Ox8F Ox8E | WP 0 0 0 0 0 0 dnarv ynpaBneHms Ynnom
Ynpasnenve | 0x91 | Ox90 |TCS3|TCS2|TCS1|TCSO| DS1 | DSO | RS1 | RSO dnarv ynpaBneHus ycTpocTBOM 3apsAaa MasibiM TOKOM
Nakenan nepesasa | OXBF | OxBE MakeT 13 8 perncTpoB «CEKYHAbIY ... «3aLUMTa OT 3aNnUcn»
Ceoboaubie OxC1 | 0xCO PerncTpbl MOryT UCNONb30BaTLCA ANA XPaHEHWUA AaHHbIX
perncrpbl OxFD | OxFC
Naketran nepepasa | OXFF | OXFE Maket 13 31 cB06OAHOTO perncrpa

HasHaueHue $pnaros:
CH
WP

DS
RS

1

(C|0Ck HaIt) - dnar oTK/IIOYEHNA YacoB: 3HayYeHMe «1» - ocTaHaB/MBaET Yachl, 3Ha4YeHne «0» - 3anycKaer.
(Write-Protect) - dnar 3awmTbl OT 3aNUCK: 3HaYEeHUE «1» - 3anpeLtaeT 3anmcb AaHHbIX B PErMCTPbI MOAYASA, 3HaYeHMe «0» - pa3peLuaer.
TCS (Trickle Charger Select) - dnarv TCS3, TCS2, TCS1, TCSO BK/OYEHMA YCTPOMCTBA 3apAAa MasibiM TOKOM (CM. CXeMy YCTPOMCTBA 3apaaa).
(Diode Select) - ¢dnarun DS1, DSO nogKAtoueHa AMOA0B B YCTPOMCTBE 3apaaa MasibiM TOKOM (CM. CXemy YCTPOMCTBA 3apsaza).

(

Resistor Select) - dnarv RS1, RSO NoAKNOYEHUA PE3UCTOPOB B YCTPOICTBE 3apAAa MasibiM TOKOM (CM. cxemy yCTpOMCTBa 3apasa).



YcTpoicTBO 3apAaaa akKymynatopHoi 6atapen manbim Tokom (TRICKLE CHARGE):
YCTPOMCTBO 3apsAga MasibiM TOKOM MMEET 6 Katoueit ynpassisembix dpaaramu TCS DS RS peructpa ynpasienus ¢ agpecom 0x91/0x90 (TRICKLE CHARGE REGISTER).
YnpouwgHHaa cxema yCTPOICTBa 3apAsa MasibiM TOKOM BbIFIAANT Tak:

SO S1 DI~ 3| |R1— 240m
52 < 54
Ve D2I~J D3l | R2 4k0Om | Vear
L1 | S5 {1
| R3|:| 8kOm
TCS 3-0 DS 1-0 RS 1-0
Kntou SO 3ambikaetca ecnm TCS3=1 1 TCS2=0 n TCS1=1 n TCSO=0, Npu MHbIX cocToAHMAX dnaroB TCS3-TCSO  Kntoy SO pasoMKHYT.
Kntou S1 3ambikaeTcs ecnm DS1=0 n DSO=1 (nogkntouéH guoa D1), npu MHbIX cocToaHuaX dnaros DS1, DSO KNtoY S1 pasomKHYT.
Kntoy S2 3ambikaeTca ecnim DS1=1 1 DS0=0 (noakntoueHbl anoabl D2 1 D3), npu UHbIX cocTosHuax pnaros DS1, DSO KNIOY S2 Pa3OMKHYT.
Kntou S3 3ambikaeTcs ecnm RS1=0 1 RS0=1 (nogkntoyéH R1 Ha 2 KOm), npu MHbIX cocToAHuMAxX dnaros RS1, RSO KNtoY S3 pa3oMKHYT.
Kntoy S4 3ambikaeTca ecnim RS1=1 1 RSO0=0 (nogkntouéH R2 Ha 4 KOm), npu MHbIX cocToAHuaAx dnaros RS1, RSO KN4 S4 pasOMKHYT.
Kntoy S5 3ambikaeTca ecnim RS1=1 1 RSO=1 (nogkntouéH R3 Ha 8 KOm), npu MHbIX cocToAHuAx dnaros RS1, RSO KN4 S5 pasoMKHYT.

3apagHoe ycTpoiCcTBO ByAET OTK/AOYEHO €CAN: PA3OMKHYT K/tou SO, MM Pa3OMKHYTbI KAtoun S1 1 S2, nan pasoMKHYTbI Katoum S3, S4, S5.

Imax = (Vcc - VTD) / R rae Ivax - MakcManbHbI TOK 3apAaga, Vio - NafeHne HanpsaKeHus Ha anodax (ans ogHoro avoaa = 0.78, ans Asyx = 1.48)

AocTtyn K AaHHbIM peructpos moayna RTC:
Kaablit pernctp moayna xpaHut 1 6aiT aaHHbIX. Tak Kak MO4y/b UCNo/ib3yeT nHTepdeic nepeaaym gaHHbix 3-Wire, To M 4OCTYN K AaHHbIM OXapaKTepu3oBaH UM.
Ha camom gene nHtepdeiic 3-Wire He LOKYMEHTUPOBAH U NEPEBOAMUTCA NPOCTO Kak 3 npoBoaa. Mpasuna nepeaayn AaHHbIX YKa3biBAET NPOU3BOAMUTENb MOAYNA.

3anucb AaHHbIX B perucTpbl:

noHUMaem nuHuio CE (paspewaem paboTy Moaynsa Ha LWKHE);
oTnpasnsem 1i 6ant (afpec Hy)XHOro Ham peructpa), Mnagwmm 6utom Bnepés, 8 pexxume mode=0;
oTnpasnsem 20 6anT (BaHHbIE ANA 3anucK B pernctp), MAagWwmm 6uTom Bnepéa, B pexkume mode=0;
npuxvmaem nuHuio CE (3anpewaem paboTy moayns Ha WKHE).

Mpumep 3anucu B pernctp 0x83 3HayeHma 0x59:

cE , MODE=0 MODE=0 ‘
-
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(MJIAOIMM BMTOM BIEPEL = 1100 3HAYEHUE PETUCTPA 01011001 (MJIAIUVM TOM BIIEPEQ lOL,lOlU]|

Ecnu He npuxkaTb MHUIO CE, @ NpoA01KaTh OTCbINATb CUHXPOMMMYbChI NO WWHE TaKTUPOBAHUSA, TO MoAyNb ByaeT UX UTHOPUPOBATb.
Ecnv nepsbim 6aiTom nepegaTb agpec pernctpa naketHon nepegaum OxBE, To moaynb byaet oxkmaaTh He 1 a 8 6aiiT AaHHbIX A4/19 3aMMCK B PErMcTpbl HaumHas ¢ 0x80.
Ecnv nepsbim 6aiTom nepegaTb agpec peructpa naketHon nepegauv OxFE, To moaynb 6yaet oxkmaats He 1 a 31 6aiT AaHHbIX AR 3anNUCK B perncTpbl HaunHas ¢ 0xCO.

YreHue AaHHbIX U3 PErncTpos:

noHMmaem nmHmio CE (pa3spelwaem paboTy MoAy/A Ha WKHE);
oTnpasasem 6ant (agpec Hy»HOro Ham perucrpa), MAaaWwmm 6utom Bnepéa, B pexnme mode=0;
nonydyaem 6ant (aaHHble U3 peructpa), MAagWmm 6utom Bnepés, B pexnme mode=1;
npuxmumaem nmHmo CE (3anpewaem paboTy moaynA Ha WKHE).

Mpumep YTeHMS AaHHbIX U3 pernctpa 0x82 (Moaynb oTBETUA 3HaYeHnem 0x59):
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|, JPEC PETMCTPA 0x82=10000010 (MJANUMM BMTOM BIEPEJ 01 0x59=01011001 (MJAZUMM BMTOM BIEPEL 10011010) |

Ecnu He npwxaTb MHUIO CE, @ NpoA01KaTb OTCbINATb CUHXPOMMMYbCbI NO WWHE TaKTUPOBAHMSA, TO MOAY/b ByAeT NOBTOPATL OTNPaB/AEeHHbIN 6alT AaHHbIX.
Ecnv nepBbim BaiTom NnepeaaTb agpec perncTpa naketHon nepegaum 0xBF, To moaynb OTBETUT HE OAHMM, @ BOCEMbLO BaliTamu AaHHbIX HauMHaA ¢ pernctpa 0x81.
Ecnv nepsbim 6aiiTom nepegaTb agpec pernctpa naketHon nepegaum OxFF, To moayab OTBETUT He 0aHMM, @ 31 6aiiTom AaHHbIX HauYMHasA ¢ pernctpa 0xC1.

PexXumbl nepepayvn AaHHbIX: (gaHHble pexxvmbl cipaBeavBbl U 41 MHTepdeiica SPI)

Mode=0 <.k ﬂ ﬂ ﬂ COCTOAAHWE C IMHUW AAHHbIX YNTAETCA N0 nepeaHeMy (GPOHTY CUMHXPOMMMYbca Ha AnHum CLK;
Mode=1 <.k H H H COCTOSIHWE C IMHUW AAHHbIX YNTAETCA N0 3a4HEMy cnagy  CMHXpoumnynbca Ha MHUM CLK;
Mode=2 <LK U u U COCTOSIHWE C IMHUW AAaHHbIX YUTAETCA NO nepeaHemMy crnagy CUHXPOMMMYAbca Ha NMHUM CLK;
Mode=3 <.k u u u COCTOSIHWE C IMHUW AAHHbIX YNTAETCA MO 3a4HEMY GPOHTY CcUHXpOMMNyAbca Ha MHUK CLK;
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