PCF8583
Yacbl/kanengapb ¢ O3Y 240 x 8 out

1 Ocob6eHHOCTH

: I2C-MHTepcpe17|c LWKMHbI, paboTarowmin OT HanpsbkeHns B npeaenax ot 2.5 B no 6 B
- Yachl, paboTatowwme ot HanpsixeHus B npegenax ot 1.0 B go 6.0 B (nput=0-+70 °C)
- HnskoBonbTHasa namaTe oobemom 240 x 8 6ut

- HanpshkeHne coxpaHeHnnst gaHHbix: ot 1.0 B o 6 B

- Pabouun Tok (npu vactote fsc. = 0 'y): makcnumym 50 MA

- Yackl MMetoT kanengapb Ha 4 roga.

- YHMBepcanbHbIi TaiMep C CUTHaNoM U MHAnKaumemn

- 12- nnn 24-yacoson hopmaTt BpeEMEHN

- MacwTab no ocu BpemeHn — 32.768 kl'y unun 50 My

- MocnepoBaTtenbHas WWHa BBoAa/BbiBOAA (IZC)

- ABTOMaTU4eCKoe HapalmBaH1e agpeca CroB gaHHbIX

- [MporpammupyemMble AUHaAMUK, Tanmep 1 OYHKUUKN NpepbiBaHUA

- Apeca crnenB-yCTPOWNCTB:

— Ytenne: A1 unn A3

— 3anuck: A0 nnn A2.

2 OOuwee onucaHue

Mukpocxema PCF8583, cogepxallas Yacbl/kaneHgapb, COAEPXKUT onepaTuBHyto namste Ha MOI-
TpaH3ucTopax o6beMom B 2048 6uT, cocTosLyto s 256 cnos no 8 6ut. Agpeca v AaHHbIe
nepeaaloTcs NocneAoBaTeNbHO Yepe3 AByHaNPaBMeHHyIo LWHY 1°C. BCTpoeHHbIi perncTp agpeca
aBTOMATUYECKM HapaLLMBaeTCs Nocre YTEHUS UK 3anucu Kaxxaoro 6amta gaHHbIX.

AppecHbin BbiBog AO ncnonbsyeTca Ansi NporpaMMupoBaHng agpecoB YCTPONCTB, YTO NO3BOSISET
NOACOEAMHSATDL K LUMHE 2 yCcTponcTBa 6e3 MCNOoNb30BaHWSA Kakoro-nmbo JONONHUTENBLHOMO
annapaTtHoro obecneyeHusi. BctpoeHHast MMKpocxeMa reHepartopa, paboTtatowasa Ha Yactote 32.768
Kl'u, 1 nepBble 8 6anT onepaTMBHOM NAaMATU UCMOMNb3YIOTCA AN YacoB, KaneHgapsa n QyHKUUA
cyeTymka. Cnegytowime 8 6anT mMoryT ObiTh 3aNporpaMMUMpPOBaHbI Ha UCTONb30BaHME B KayecTBe
PErMCTPOB CUTHaNM3aLmm, Unm xe K HUM MOXHO oDpallaTbCs Kak kK cCBOOOAHBIM agpecam namsaTu.
OcTtanbHble 240 6anT OTHOCATCA K ONepaTUBHON NamMATK.

3 KpaTkme xapakrepucTukm

O603HauYeHue MapameTp YcnoBue MuH. | O6bI4H. | Makc. EgnHuubl
Vdd HanpsbkeHue NuTaHust | wuHa I°C B akTuBHOM | 2.5 | 6.0 Vv
B paboyem pexnme pexume
wuHa I°C B 1.0 6.0 v
HEaKTUBHOM PEXUME
Idd HanpshkeHue nNuTaHus " fscL= 100 k'Y 200 MKA
B paboyem pexnme
“lddo " HanpsxeHue nutanua | fscL=0u; Vob=5V 10 50 "~ MKA
B pPEeXMMe YacoB fsc,=0Tu; Voo=1V 2 10
Tamb jonyctumble npegenol -40 +85 °Cc
Temnepartypsbl
OKpy)XatoLlen cpeabl
Tstg " jonycTuMble npeaens -65 +150 °c
Temnepartypsbl
XpaHeHus




4 Bnok-cxema

Oscl 1.; PCFAGRS DIVIDER | 400 Hz controlistatus oo
9 OSCILLATOR > 1 é:IER:‘E > hundredth of a second 01
OSCO -« 32.768 kHz 100 - 128 seconds
— 7 minutes
INT | hours
W, 8 year/date
Lo POWER-ON COMTROL weekdays/months
iy 4 RESET LOGIC - -
V83 firmer 7
| __ alrmeontrol {08
a ¥
3 alamn registers
A = or RAM
E.__ Reeus | I} O F—/—/——— —— 0OF
SCL - INTERFACE . ADDRESS
. i REGISTER ::> RAM
SDA 4——» (240 8)
FF

MRE00 T

Puc 1. briok-cxema

PCF8583 OSCILLATOR — TakToBbIN reHepaTop
POWER-ON RESET — c6poc no BKMHOYEHMIO MUTaHUS
I°C-BUS INTERFACE — uHTepdeiic WwuHbl 1°C
DIVIDER - penutenb

CONTROL LOGIC - noruka ynpaeneHust

ADDRESS REGISTER — agpecHbIvi pernctp
YCTpOMCTBO NamMsaTu:

ynpaBneHne/coctosHme 00
1 coTas cekyHabl 01
CeKyHabl

MUWHYThI

yachbl

rog/parta

OHW Hegenu/Mecsubl

Tanvep 07
ynpaBfieHne CUrHanom 08
perncTpbl curHana unmn s4emkn NnamaTm OF
O3Y (240x8) FF

5 BbiBOAbI MUKPOCXEMbI

osc [ 1] J 8] Voo
osco [2] porgsap 1] INT
a0 [3] PCF8583T 5] s,

vss [4] 5] spa

MRE014

Puc. 2.



O6o3Ha4yeHue BbiBoA OnucaHue

OSCI 1 Bxopn reHepaTopa, Ha yactoTe 50 'y unu Bxop aons
MMnynbca no cobbITUO

OSCO 2 Bbixog reHepartopa

A0 3 AQpecHbIi BXxoq,

Vss 4 OTpuuaTenbHbI UMNYNbC

SDA 5 NocnepoBaTtenbHas NUHUS OAHHbIX

SCL 6 MocnegoBatenbHasi IMHUSA CUHXPOHM3ALMM

INT 7 Bbixo npepbiBaHUSA C OTKPbITbIM CTOKOM (@KTUBHbIV
HU3KUIA YPOBEHb BbIXOOQHOIO curHana)

Vdd 8 MonoXuTenbHbIN UMNYbLC

6 OnucaHue PyHKLMN

Mukpocxema PCF8583 cogepxuT 8-0MTHYI0 onepaTtuBHyt0 NnamsTb o6bemom 256 6anT ¢ 8-
OUTHBLIM afipeCHbIM PErMCTPOM, OCYLLECTBSIOLLMM aBTOMATUYECKOE UHKPEMEHTUPOBAHME
agpeca, BCTPOEHHY MUKPOCXEMY reHepaTopa (YactoTta 32.768 kl'u), oenvTenb 4acToThl,
nocnefoBaTeNbHyI0 BYHaNPaBIeHHyIo LWKHY 1°C 1 cxemy, OCyLLECTBRSAIOLLYI0 CBPOC Mo
BKITHOYEHWIO NUTaHNSI.

Mepsble 16 6ant O3Y (agpeca namatn ot 00 oo OF) npeacraensaT cobon agpecyemsble, 8-
OUTOBbIE PErMCTPhbI CreLmansHoro HasHaveHus. MNepsobii perucTtp (agpec 00) ncnonb3yeTtcs B
KayecTBe permucrtpa ynpasneHus/coctoaHmsa. Agpeca ¢ 01 no 07 —cyeTuYnkm 4ns OYHKLUA YacoB.
PerucTpbl, pacnonoxeHHble no agpecam ¢ 08 no OF moryT ObITb 3anporpamMMmnpoBaHbl B Ka4ecTBe
PErMCTPOB CUrHarmna unm UCnorb30BaHbl Kak 0ObIYHbIE PErUCTPbI MAMSATK (KOraa CUrHanbl
OTKIMIOYEHBI).

6.1 Pexxumbl cyeTumnka

Mpu nporpaMMMpoBaHnM permcTpa ynpaBnieHUs/COCTOSIHNSE MOXET ObITb YCTaHOBIIEH PEXUM YAaCOB Ha
yacToTte 32.768 kl'u, pexum 4yacoB Ha YacTtoTe 50 'y unu pexmnm cyeTdmka cobbiTuin. B cnydae, ecnu
BblIBpaH pexvM YacoB, COTbIe AONWN CEKYHAbI, CEKyHAbl, MUHYTbI, Yackl, AaTta, Mmecsl, (kaneHaapb Ha 4
roga) u AHW HeZlenu XpaHaTCca B ABOUYHO-OECATMYHOM chopmaTte. Pexnm cyeTyrka ncnonb3yetcs Ans
nogcyeTta MMNynbCOB, BbiAaBaeMbIX Ha BXoa reHepaTopa (K BbiBogy OSCO Huyero He
noaknovaetcst). CHeTUMK COOBITUN XpaHUT 40 6 UMdp AaHHbIX.

Mpw YTeHun ogHoro m3 cyetunkoB (agpeca ¢ 01 no 07) cogepxMMoe BCeEX CHETYMKOB CTpobupyeTtcs B
perucTpbl-3aLlernky B Havane umkna YyreHuns. Takum obpasomM npefoTBpaLLaroTCs OLWNMBKM YTeHNs
cyeTyumka. [Npu 3anmcK B CHETUMK C APYTMMM CHETYMKAMM HUYErOo HE NPOUCXOAMT.

6.2 Pexxum curHanusauum

Mpu ycTaHoBke B1Ta, pa3peLuatoLlero curHas, B perucTpe yrnpaBneHnsi/COCTOSHUST aKTUBMPYeTCs
perncTp ynpasneHus curHanom (agpec 08).

Mcnonb3ysa HacTporikn perncrpa ynpaBneHus CUrHanoM, MOXHO 3anporpaMMuMpoBaTth cpabaTbiBaHue
CurHana npv HacTynneHuy onpefeneHHon Aathl, eXXeQHEBHOro curHana, curHana no AHAM Hegenuv u
no BpemeHu. B pexunme 4acoe pernctp TaimMmepa (agpec 07) MoxeT ObITb 3anporpamMmmMmpoBaH Ans
nogcyeTa CoTbIX JONen CeKyHObl, CEKYHA, MUHYT, YacoB 1 gHen. [loacyeT agHen BeaeTcs, ecnn He
3anporpaMMmMpoBaH curHan.

Kaxapbln pa3 npy HacTynneHunm "curHanbHoro" cobbiTns yCcTaHaBNMBaeTCsl COOTBETCTBYIOLMIA donar
pervucTtpa ynpasneHus/coctosHus. CobbiTue No Tanmepy ycTaHaBnMBaeT cpnar curHana, a B cnyvae
nepenonHeHus TaiMepa yctaHaBnuBaeTca dnar Tanvepa. B cnyyae ycraHoBku (paspelueHus) conara
curHana unu tTanmMepa NPOVCXOAMT BKIOYEHME BbIBOAA MPEPbLIBAHNS C OTKPbITBIM CTOKOM (C
aKTMBHbIM HU3KMM YPOBHEM BbIXOAHOMO curHana). dnaru octarTcs yCTaHOBNEHHbIMY A0 Tex nop,
noka OHU He ByayT CHATLI HAaNpPsIMYHo B pe3ynbTaTte onepawumu 3anncu.

Ecnu curian oTkntoyeH (T.e. 6ut 2 perncTtpa ynpaeneHnsa/coctosiHus paseH 0), perncTpbl CMrHanos
(agpeca c 08 no OF) MoryT 6bITb MCMOMNBb30BaHbI Kak CBODOAHLIE SSYENKM NAMSITU.

6.3 Pernctp ynpaBneHusa/cocTosiHuA

3T0T pernctp pacnonoxeH no agpecy 00 B namsTv 1 noaaepxveaeT cBOOOAHLIV AOCTYN B NpoLecce
onepauuin YTeHns/3anmcn Yepes LUNHY I’C. Bcemm PYHKLUMAMN MOXKHO YNpaBNATb, COOTBETCTBYOLLMM
0o6pa3oM ycTaHaBnuBas OuTbl perucTpa ynpaBneHns/CocTosiHus (CM. puc. 3).




6.4 Pernctpbi-cHeT4YUKH

B pexnme yacoB MOXHO ycTaHaBnmBaTtb 12- u 24-4yacoBble (hopMaThbl BpeMeHU NyTeM N3MeHeHUs
COOTBETCTBYHOLLMX BUTOB perucTpa cyeTymka yacos. dopmaTt cyeTyMKa YacoB NPeACcTaBneH Ha
pUCYyHKe 5.

oo v pata ynakoBaHbl B namsATu no agpecy 05 (puc. 6). Hn Heaenu 1 mecsiubl XpaHATCS No agpecy
06 (cm. puc. 7). MNpn 4TeHUM 3TUX aApeCcoB rog U OHW HeAeNn MacKkUpyoTest (eCnu ycTaHoBMeH dnar
Macku peructpa ynpasrneHus/CoCcTosHNS). ITO AaeT BO3MOXHOCTb NOSb30oBaTento Hanpsamyro
cunTbIBaTb AaTy U Mecsil.

B pexnme cueTumka Koabl CODLITUIA XpaHATCA B ABOUYHO-AeCATUYHOM chopmaTe. Hanbonee
3Ha4mMmou aengaeTcs umudpa D5, HanmveHee — DO. [lenutenb B 3TOM cnyyae MuHyeTtcs. Ha pucyHke 4
npeacTaBneHbl paboTa n pacnonoxeHne perMcTpoB CHETHMKOB B PasfMYHbIX pexumax paboThbl.
Livknbl cyeTuMKoB nepevmncrieHsl B Tabnuue 1.

cTaplne paspsagpl mnagluue
7 6 5 4 3 2 1 0 agpec a namatn 00, ncxogHoe coctosiHne 0000 0000
L]

c¢onar Tanmepa (50% 3aHaTocTn pnara
ceKyHA, ecnn 6uT paspelueHuns curHana = 0)

c¢onar curdana (50% 3aHsTOCTM hnara
MUHYT, ecnv 6uT paspelueHns curHana = 0)

OUT paspelueHnsa curHana

0 — curHanbl OTKITHOYEHbI: NEPEKOYeHNe ¢naros
pervucTp ynpaerneHus CUrHanomM OTKMYeH
(agpeca namsaTtu ¢ 08 no OF cBoGoaHbI)

1 — BKINIOYEHME perucTpa ynpaBneHyst CUrHafom
(syenika namsaTv no agpecy 08 — permctp
ynpaBneHnsi CUrHanom)

cnar mackm
0 — Hemacknpyemoe uTeHune agpecos 05 -06
1 — HemocpeACTBEHHOE YTeHVe AaThbl U Mecsua

peXuMbl paboTbi:

00 — pexwnm Yacos Ha vacToTe 32.768 k'L
01 — pexwnm vyacos Ha vacTtoTte 50 'y

10 — pexxum cyeTynka cobbiTui

11 — TeCToBbIV DEXUM

(bnar COXpaHeHuUsa nocriegHero CYUTbiBaHUA

0 —cuet
1 — coxpaHuTb U CKONMPOBaTb B PEMUCTPbI-
3a4BWXKN

c¢hnar octaHOBKM cyeTa:
0 — umnynbebl cyeTa
1 — ocTtaHoBKa cyeTa, copoc aenvrtens

Puc 3. Pernctp ynpaBneHusi/cocToaHNS



ynpasneHne/cocTosiHue ynpasneHne/cocTosiHue
4OMnN CeKyHabl
1/10 | 1/100 D1 DO
CeKyHapbl
10 cek | 1 cek D3 D2
MUHYTI
10 MuH | 1 MuH D5 D4
Hacel cBobogHa
10 yacos | 1 vac
rog/nata
10 gHen | 1 OEeHb cBobOAHa
OeHb Hepenu/mecsL, cBoBoaHa
10 mec 1 mec
Tanvep Tanvep
10 gHent | 1 AeHb T1 | TO
ynpaereHue cuUrHanom ynpaBreHne curHanom
4OMnN CeKyHabl curHarn curHan
1/10 | 1/10 D1 DO
curHan no cekyHgam D3 D2
CurHar no MuHyTam D5 D4
corHan no yacam cBoboaHa
cvrHan no garte cBobogHa
curHan rno mecsiuy cBobogHa

CuUrHan no Ta|7lmepy

cBobogHasa namsTb

pPeXxunm 4acos

Puc. 4. PasmelleHne permctpos

6 5(4|13|2|1]0

L]

CurHan no Taﬁmepy

cBobogHasa namsaTb

PEXNM CcHEeTHUKA

agpec B namaAtn 04 (cyeTymk 4Yacos)

ncxoagHoe coctodaHne: 0000 0000

c¢nar AM/PM
0-AM
1-PM

dopmaT BpemeHu:

N3MeHAeTCA

yacbl B ABOMYHO-AECATUYHOM hopmaTe

10 yacos (o1 0 Ao 2 B ABonYHOM chopmarte)

0 — 24-yacosou dhopmar, nar AM/PM He

00
01

02

03

04

05

06

07

08

09

0A
0B
0C
oD
OE
OF

1 — 12-yacoBon copmar, pnar AM/PM bynet

obHoBneH



Puc. 5. ®opmart cyeTumka Yyacos

agpec B namatu 05 (rog/nata)
ncxogHoe coctosiHne: 0000 0001

Yacbl B BONYHO-OECATUYHOM cpopmaTe

10 aHen (ot 0 go 3 B ABOMYHOM chopmaTe)

rog (ot 0 go 3 B ABONYHOM dhopmarTe,
cuntbiBanTe 0, ecrnv yctaHoOBNEH chnar mackm)

Puc. 6. ®opmart cueTuunka roga/gatsl

agpec B namaATh 06 (aHW Hegenw/mecsubl)

7161541312110 ncxopgHoe coctosiHre: 0000 0001

Yyacbl B fBOMYHO-AECATUYHOM hopmaTe

10 mecsueB

OHn Hegenun ( oT 0 go 6 B ABOMYHOM chopmarTe,
cuutbiBanite 0, ecnu yctaHoBneH driar Macku)

Puc. 7. ®opmart cueTumka aHen Hegenv/mecaues

Ta6bnuua 1. ANuHbI LMKNOB CYETYMKOB BPEMEHMU, PEXUM YacoB

EanHunubl CYeTHbI UMKn Mepexop k Havany Cogaepxmmoe cyeTvmka
umkna MecsLEeB
CoTtble fonu cekyHapl ot 00 go 99 99 - 00 -
CekyHapbl ot 00 go 59 59 > 00 -
MuHYTBI o1 00 go 59 59 > 00 -
Yacebl (24 yaca) ot 00 go 23 23> 00 -
Yachbl (12 yacos) 12 AM - -
ot 01 AM no 11 AM - -
12 PM - -
ot 01 PM go 11 PM 11 PM > 12 AM -
Oarta ot 01 go 31 312> 01 1,3,5,7,8,10mn12
ot 01 no 30 30> 01 4,6,9n 11
ot 01 go 29 29 - 01 2,r00=0
ot 01 go 28 28 2> 01 2,ro00=1,2,3
Mecsupl ot 10012 12 > 01 -
lNog no0pgo3 - -
[OHn Hepenn ot 0006 6>0 -
Tanwep ot 00 go 99 HeT nepexoga -




6.5 Pernctp ynpaBrneHus curHasom

Korga 6uTt paspelueHust curHana (peructp ynpaeneHus/coctosHus, agpec 00, OMT 2) ycTaHOBNEH,
aKTMBMpYEeTCH perncTp ynpaeneHus curHanom (agpec 08). Bce pyHKUMM, CBSI3aHHbIE C CUTHANOM,
TanmMepoM 1 BbIXOAOM NpepbiBaHWI, YNPaBnaTCca NyTeM U3SMEHEHUSA COAEePXUMOro pernctpa
ynpaBneHnst CUrHanom (cm. puc. 8).

6.6 Pernctpbl curHanos

Bce pernctpbl curHanos pasmMelleHbl co cMelleHnem 08 oTHOCUTENbHO COOTBETCTBYIOLLUX PErMcTpoB
cyeTumKoB (CM. puc. 4, pasmeLLeHne perucTpos).

'eHepaLusa curHana NpovCcXoauT Toraa, Koraa CoAepXNMOe permcTpa curHana oguH K ogqHOMy
CcoBMagaeT C CoOAepXnMblM COOTBETCTBYIOLLErO perncrpa cuetunka. Ecnu pedb nget o curHane no
Jarte, UrHopvpyroTca OuTbl roaa u aHs Hegenu. ExxeAHEBHbIV CUrHan reHepupyeTcsi, UrHopupyst GuThbI
mMecsua u gatbl. Ecnv BelbpaH curHan no AHo Hegenu, To U3 pernctpa curHana gHen Hegenuv/mecsua
OyayT BbibpaHbl COOTBETCTBYHOLUME AHM Hegenu (CM. puc. 9).

3ameyvaHue: B 12-yacoBom pexrme BpeMeHu 6uThbl 6 1 7 permctpa curHana no 4acam SOJDKHbI
COOTBETCTBOBaTb TAKUM Xe BuTam B cHETUMKE YacoB.

cTapLune paspsiabl mraglume
7 6 5 4 3 2 1 0 agpec a namsatn 08, ncxogHoe coctosiHne 0000 0000
L]

byHKLMM Tanmepa

000 — HeT Tarmepa

001 — coTble [ONM CeKyHAbI

010 — cekyHAabl

011 — MUHYTHI

100 — vacebl

101 — gHK

110 — He ncnonb3yeTcs

111 — TecToBbIN peXxuM (BCe CHETHMKM
paboTatoT napannensHo, NCNonb3yeTcs
TOMNbKO Ha NpeanpuUATUsX)

paspeLueHue npepbIBaHUs MO TauMmepy
0 — donar Tarimepa, HeT NpepbIiBaHNS
1 — donar Tarimepa, npepbiBaHne

CUrHan no yacam

00 — HeT curHana

01 — exxegHEBHbIN curHan
10 — curHan no gH Heaenu
11 — curHan no nare

paspelueHue curHana no Tanmepy
0 — HeT curHana no Tanmepy
1 — curHan no Tanmepy

pa3speLueHue npepbIBaHUA NO CUrHany
(MOXHO MCnonb3oBaTh, TONLKO €CNY YCTaHOBIMEH
6uT "paspelueHne curHana" B perucrpe
ynpaBneHns/cocTosHUA

0 — donar curHana, HeT nNpepbIBaHUA

1 — donar curHana, npepbiBaHue

Puc 8. Pernctp ynpasneHusi CUrHanom, pexmm 4acos



cTapLune paspsiabl Mnagwue
7 6 5 4 3 2 1 0 appec a namsatu OE, curHan no aHaM Hegenu/mecsauy

—— [AeHb Hegenu O, pas3pelleH, ecnn yctaHoBIEH

AeHb Hegenv 1, paspeLleH, ecrn yCTaHOBIIEH

AeHb Hepenu 2, paspeLleH, eciv yCTaHOBIEH

OeHb Hegenu 3, pas3pelleH, ecnmn yctaHoBIEH

AeHb Hegenv 4, paspeLleH, ecrn YyCTaHOBIIEH

AeHb Heflenu 5, paspeLueH, ecnv ycTaHoBMeH

AeHb Hegenv 6, paspeLleH, ecrn yCTaHOBIIEH

He NCnosnb3yeTcA

Puc. 9 Pernctp curHana no gHsam Hegenum

6.7 Tanmep

Tanmep (agpec 07) BknovaeTcs, eCnu coaepXXumMoe perucrpa ynpasneHus/CoCTOAHNS BbIrMSauT Tak:
XX0X X1XX. Tanmep Beget otcyeT oT O (MNn OT TOro 3HaAYEHWs1, KOTOPOE Bbl 3anporpaMmmMmupyeTe) 4o
99. MNpwn nepenonHeHun Tamep yctaHasnueaeTtcs B 0. dnar Tanmepa (Mnagwmm 6uT perncrpa
yNpaBreHns/COCTOsIHWNS) yCTaHaBnMBaeTCs Npy NepenoriHeHnn Tanmepa. AToT dnar copacbiBaeTcs
nporpaMmHbIM nyTem. IHBepTupoBaHHOE 3HaveHne aToro drara MoXeT ObiTb MepeaaHo BHELLUHEMY
npepbIBaHWIO MyTEM YCTAHOBKM GuUTa 3 perncrpa ynpaBneHus CUrHarom.

Kpome TOro, curHan no tavMepy MOXeT ObITb 3anporpaMMMpoBaH YCTaHOBKOW OuTa paspeLueHust
curHana no taMmMepy (6uT 6 pernctpa ynpasneHus curHanom). dnar curHana (6wt 1 pernctpa
yNpaBreHns/COCTOsIHNS) yCTaHaBMMBaETCS, KOra 3HayeHue Tanmepa paBHO YnCIy, yKkasaHHOMY B
perucTpe curHana no tanmepy (agpec OF). Ecnn ycTaHoBnEH 6UT paspelueHns npepbiBaHus no
curHany (6ut 6 peructpa ynpaBreHus CUrHanom), To MHBEPTUPOBaAHHOE 3HayYeHWe dnara curHana
MOXeT ObITb NepefaHo Ha BHELLHee npepbiBaHue.

PaspelueHne (TOYHOCTb) TariMepa NporpaMmmupyeTcs ¢ NoMoLLbio 3 Mnagwmx 6uToB peructpa
ynpasneHus curHanom (cMm. puc. 11)

6.8 Pexxum cuetumka

PexuMm cueTumka yctaHaBnmMBaeTCs € NOMOLLbIO BUTOB 4 1 5 perncTpa ynpaBneHns/cocTosHns (Mx
3HaYeHMs JOMXKHbI BbITb cooTBETCTBEHHO 1 1 0). Pexum cueTynka ncnonb3yeTca Ans noacyeta
MMNYnbCOB, NOAaBaeMbIx Ha Bxof reHepatopa (BbiBog OSCO octaeTcs HENOOKNIOYEHHbBIM).
CueTunk xpaHuT Ao 6 undp gaHHLIX, KOTOPbIE pacnonaralTcs B BUae 16-puyHbIX Yucen no agpecam
1,2 n 3. Taknum 06pa3oM MOXKET ObITb COXpaHEHO 40 1 MUNNMOHa cobbITUI. CurHan cuyeTynka
BbldaeTcs B TOM Crny4vae, ecrnv cogepXnmoe pernctpa cyeTynka coBnagaeT Co 3Ha4YeHUeM,
XpaHsawmmca no agpecam 9, A u B, n npu 3ToM paspeLleH curHarn no cobbituio (6utel 4 u 5 peructpa
ynpaBreHnsi CUTHaroM yCTaHOBMNEHbI COOTBETCTBEHHO B 0 u 1). [Npm 3TOM Takke ycTaHaBNMBaeTCcs
dnar curHana (6ut 1 perncrpa ynpasneHus/coctosHus). IHBepTMpoBaHHOE 3Ha4YeHmne 3Toro gnara
MOXeT ObITb NepefaHo Ha BbIBOA NpepbiBaHUS MUKPOCXEMbI (BbIBOA, 7) — AN 3TOro Hago0 yCTaHOBUTL
6UT paspeLueHns npepbiBaHWUSA MO CUrHany B perncrTpe ynpasneHus curHarnom.

B atom pexume Tarimep (agpec 07) MHKPEMEHTUPYETCS NPW HAaCTYMMEHUN KaXaoro nepeoro, CoToro,
OECSATUTBICAYHOTO Y MUMMMOHHOIO COOBITUS — B 3aBUCMMOCTU OT 3HAaYEHUN, YCTaHOBIEHHbIX B BuTax
0, 1 n 2 perncTtpa ynpaBneHu1si CUrHasom.

Mpu HacTynneHun Bcex Npoymx COObITUMI Tanmep PYHKLMOHMPYET B PEXMME HaCOB.



6.9 BoiBOoA npepbiBaHuA

Ycnosusa ons skrtodeHns BoiBoda INT ¢ OTKpbITbIM CTOKOM h-KaHana ycTaHaBnmMBaloTCHa NyTem
nporpamMMmnpoBaHuS peructpa ynpasneHus curHanoM. K Takum ycnoBmsiM OTHOCATCS curHan no
Yyacam, cMrHan no Tanmepy, NepenoriHeHne TanMepa, curHan cyeTyuka cobbiTuin. MNpepbiBaHve
npoucxoguT B TOM Cryvae, Korda ycTaHoBreH nar curHana unu dnar tamMmepa, u npy 3Tom
paspeLleHO COOTBETCTBYHOLLee nNpepbiBaHue. B ntobom cnyyvae, npepbiBaHNE OYMLLIAETCHA TOMbKO
nporpaMmHbIM NyTeM, OYMCTKON TOro donara, KOTopbli Bbl3aBan npepbiBaHue.

cTapLune paspsiabl Mnagwue
7 6 5 4 3 2 1 0 agpec a namatm 08, ucxogHoe coctosiHne 0000 0000
L |

hyHKUMK Tanmepa

000 — HeT Tarimepa

001 — eguHMLbI

010 -100

011 -1000

100 — 1 000 000

101 — He ncnonbayeTcA

110 — He ncnonb3yeTcs

111 — TecToBbIN peXxuM (BCe CHETHMKM
paboTatoT napannensHo)

paspelueHue npepbIBaHUs MO TaumMepy
0 — donar Tarimepa, HET NpepbiBaHNS
1 — donar Tarimepa, npepbiBaHne

CUrHan no 4yacam

00 — HeT curHana no cobbITuio
01 — curHan no cobbITUO

10 — He ncnonbayeTcs

11 — He ncnonb3veTtcs

paspelueHue curHana no Tanmepy
0 — HeT curHana no Tanmepy
1 — curHan no Tanmepy

paspeLueHune npepbIBaHUsA NO CUrHany
0 — donar curHana, HeT NpepbIBaHUA
1 — donar curHana, npepbiBaHne

Puc 10. Peructp ynpaBneHusi CUrHanom, pexnm cHeTymnka

B pexume cueTunka, ecnv curHan He paspeLueH (T.e. bUT paspelleHus curHana permcrpa
ynpaBrneHns/cocTosiHns ycTaHoBneH B 0), BbIBOA NMpepbIBaHNs nepeknodaeTcs Ha yactoty 11 ¢
50%-m pabounm LmKNom (MOXeT BbITb MCMONBb30BaHO ANs KanmbpoBku). ITOT pexum paboTsbl
yCTaHaBnMBaeTCs NO yMOYaHUIO Npu BKNOYeHUKU ycTponcTtea. HanpsbkeHne OFF BbiBOaa
npepbiBaHNS MOXET NPEBbIATL HANPSPKEHNE NMUTaHMS, HO He ObiTb 6onblue 6.0 B. Jlornka paboThl
BbIBOZA NpepbiBaHUS n3obpaxkeHa Ha pucyHke 11.



6.10 leHepaTop 1 genuTtenb

Kpuctann, pabdoTatowuii Ha yactoTte 32.768 kI'l, gomkeH ObITb NogkntoyeH k BoiBogam OSCI (BbiBog
1) n OSCO (BbIBOS 2). MNoacTpoeyHbI koHaeHcaTop Mexay BeiBogamu OSCI n Vdd ncnonbayeTtca
AN HAaCTPOKKKM reHepaTopa (CM. MHOpMaLMIO O HAaCTpoke YacToThl reHepaTopa). 100 Mu-Bbin
curHan nofaeTcs ¢ reHepartopa Anst paboTbl CHETYMKOB HYacoB. B pexumme yacoB Ha yactote 50 My v B
pexvMe cyeTvMKa COBbITUI reHepaTop OTKMYaeTCs U ero BXo4 NepexoauT B COCTOSAHUE B0rnbLIoro
COMNPOTUBMEHUS.

370 NO3BOJSISIET NONb30OBATENO NOgABATb YAacToTy obpalueHnn 50 My My BHELLHWIA CUrHaN YacTbIX
cobbITuin Ha Bxoa OSCI.

6.11 M"Huumanunsaums

MpY NOAKMIOYEHUM MTUTAHUS K WnHeE 1°C cHpackIBalOTCS PETUCTP YNPaBIEHNS/COCTOSIHUS U BCE
CYETYMKN YacoB. YCTPOMCTBO HAYMHAET OTCYET B peXnme YyacoB Ha vYacToTe 32.768 k'l B 24-4yacoBom
dopmaTe BpeMeHU 1 aaTton 1 BpeMeHeM, ycTaHoBreHHbIM Ha 1 aHBaps B 0.00.00:00. Ha BbiBoae
npepbiBaHMs (C BbICOKMM HanNpsXXeHneM) nosiBMseTcst NpsiMoyronbHbIn curHan ¢ 50%-m paboumm
uuknoM. PekomeHayeTcs 00 3arpys3ku B CHETUMKM pearibHOro BpemMeHu ycTaHasnmeaTth cnar
OCTaHOBKM cYeTa (PerucTp ynpaBneHusi/cocTosiHuS). 3arpy3ka HEKOPPEKTHbIX 3HAYEHUIA MOXET
npuBeCTM K BpeMeHHOMY cboto paboThl Yacos.

10



MILX

l— oscillator

p mods
wd select
L
/—- counter . P
CLOCK/CALENDAR
/—- control
ALARM TIMER
clock alamm timer timer
alarm contral alamm overflow control

W

G}C

HTHE S e o

3 2 1 0 7 G 5 4 3 2 1 0

CONTROL/STATUS ALARM

| Y
13 CONTROL

REGISTER '/
I REGISTER
alarm timer cverflow h
interupt internipt

.
™
MEDE 18

) Ecnmn 61T paspeLueHns curHana perucTpa ynpasBneHus/CoCTosiHMUS cOpoLLeH (T.e. B 0), Ha BbiBoae
npepbiBaHus INT moxeT nossutca curHan yactoton 1 My,

oscillator — reHepaTop (mode — pexwum, select — BbIGoOp)

clock/calendar — yackl/kaneHgapb (counter — cyeTumk, control — ynpasneHume)

alarm — curnan (clock alarm — curHan no yacam, alarm control — ynpaeneHune curHarnom)
timer — Tanimep (timer alarm — curHan no Tanmepy, overflow nepenonHeHune, timer control -
ynpaBfeHne Tanmepom)

CONTROL/STATUS REGISTER - peructp ynpaeneHus/coctosiHus

ALARM CONTROL REGISTER — pernctp ynpasneHus curHanom

alarm interrupt — npepbiBaHne no curHany

timer overflow interrupt — npepbiBaHne No nepenonHeHUIo Tanmepa

Puc. 11 Jloruka paboTbl NnpepbiBaHUn NO curHany v no Tanmepy
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7 XapaKTepucTuku WuHbl I°C

LWuHa I°C — aTo OBYHanpaereHHasi LMHa, COeaUHsIIoLLasn Mexay COO0N pasnuyHble UHTerparnbHble
cxembl unu mogynu. OHa coaepXuT 2 NUHUK: NIMHUIO Nepegayn gaHHbiX (SDA) n nuHmio
cuHxpoHu3aumm (SCL). O6e nMHUKM JAOMKHbI NOAKMYATHCA K NONOXMUTENBHOMY MOSHOCY UCTOYHMKA
NUTaHNs Yepes Harpy3o4Hbli pesucTop. lNepeaaya AaHHbIX MOXET OCYLLECTBATLCSA TONIbKO B TOM
cnydyae, eCnu LWnHa He 3aHsaTa.

7.1 Nepepaya 6uTa AaHHbIX (CM. puc.12)

3a Bpemst Kakgoro MMnynbca CUHXPOHM3aLUMK nepegaeTcs OaMH OUT AaHHbIX. YPOBEHb curHarna Ha
nuHun SDA gomkeH ocTaBaTbCs MOCTOSIHHLIM B TEYEHME TOTO BpEMEHMU, Koraa no nuHnm
CUHXPOHM3aLUUN NepenaeTcs MMMNyNbC BbICOKOrO YPOBHS — Nl000E N3MEHEHME CUrHana Ha nMHum
AaHHbIX B 3TOT nepuog 6yaeT BOCNPUHATO Kak KOHTPOSbHbIA CUrHan.

- /i i X i \

|

| data line | change |

| stalle; | ofdata |

| data valid | allowed | MBECEH

Data line stable; data valid — ypoBeHb curHana Ha NUHUKN AaHHbIX HE N3MEHSIeTCs; cCUrHan
BOCMPUHMMAETCSA KOPPEKTHO
change of data allowed — pa3peLlueHo nsmeHeHne curHana

Puc. 12. Nepepayva 6mTa gaHHbIX

7.2 CtapT- 1 cTon-coctosiHMA (cm. puc.13)

Korga wuHa He 3aHATa, Ha 060UX NMUHUSAX — OAHHBIX U CUHXPOHM3ALMUW — NOAAEPKNBAETCS BbICOKUIA
YPOBEHb CMrHana.

CocTtosiHue "cTapTt" xapakrtepumayetca nepexogom ot "1" k "0" Ha NMHMK faHHbIX Npu Hanu4mMm "1" Ha
NVHUM CUHXPOHU3aumm (S).

CocTtosiHue "cTon" xapakrepuayetca nepexogom ot "0" k "1" Ha NMHMK JaHHbIX NpY Hanu4un "1" Ha

nHUKM cuHxpoHusauumn (P).

r——™/1 r——™/1
- | - | -
SDA : \ l / \ l ,f’ : sS0A
| | T | |
| | - | | __
SCL | | '\ / '\ / } } SCL
=T [
I — | | —— |
START condition STOP condition

MBCE2Z

Puc 13. CoctosiHns "ctapt" 1 "cton"

8.3 KoHdmrypauums wuHbl (cm. puc.14)

YCTPOWCTBO, reHepupytoLLiee HEKOTopoe coobLLEHME, ABNSAETCS "nepegaTynkomM”, a yCTpONCTBO,
npuHuMatoLee coobLueHne — "NpUeMHUKoM" .

YCTpOMCTBO, KOHTPONUpYoLLee nepedady, aBngeTcs "Mactepom”, a yCTpOMCTBO, KOHTponupyemoe
MacTepom — "crnemnB-yCTponucTBo" (Begomoe, MNOAYNHEHHOE).
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S0A

sCL
MASTER SLAVE MASTER
TRANSMITTER / RE%E?:ER TRANSMITTER / TREL’EE’?ER TRANSMITTER /
RECEIVER ‘ RECEIVER V RECEIVER
MEABDS

Master transmitter/receiver — mactep-nepegatymk (MpUeMHMK)

Slave receiver — cnenB-NpUeMHVK (MOAYNHEHHBIA MPUEMHMUK)

Slave transmitter/receiver — cnens-nepegatynk (NPUEMHKK), UM NOOYUHEHHbBIVA NepeaaTynk
(npremHuk)

Master transmitter — macTtep-nepegatumk

Puc. 14. KoHdurypauus WnHbI

7.4 NoaTeepxaeHne npuema coobueHus (cm. puc.15)

Konu4yectBo 6anT gaHHbIX, NepeaaBaemMblx NepefaTynMkoM MeXay cocToaHmaMM "ctapTt" 1 "cton",
MOXeT 6bITb Nto6bIM. Nocne nepenayumn kaxagoro 6anta (T.e. 8 6GUT) NnponcxoauT nepegada duta
NOATBEPXAEHUSI. DTOT cMrHan ypoBHs "1" nepeaaTymk BbICTAaBNSAET Ha LUMHE B TeYEHUE
CUHXPOHM3NpytoLero umnynsca. Cnens-npueMHuK, KOTopbl Bbin agpecoBaH, AOMMKEH reHepmMpoBaTh
OMT nogTBepXAEeHMS nocrne npuema kaxgoro 6anTta gaHHbIX. TOYHO Takke U MacTep-NPUEMHUK
OOIKEH reHeppoBaTh OUT NoATBEPXKAEHUS Nocne npuema kaxaoro 6anTa, nepegaHHOro
NOAYNHEHHBIM NepeaaTYnKoM.

YCTpoWCTBO, KOTOPOE NoATBEpPXAaeT npuem (nepenady), LOMMKHO BbicTaBuTb "0" Ha nuHun SDA B
TEYEHNE CMHXPOHM3NPYIOLLIEro MMNyrnbca — T.e. Ha NuHuM SDA gomkeH coxpaHaTecs "0", noka Ha
nunHum SCL BeicTaBneHa "1" (cnegyeT NpUMHMMAaTh BO BHYMaHWE BPEMEHHbIE COOTHOLLEHUS,
CBSI3aHHbIE C YCTAaHOBKOW W yaepXXaHueM curHana Ha nuHuun). Mactep-npneMHuK curHanmaupyet o6
OKOHYaHUM NpMeMa LaHHbIX TEM, YTO OH He reHepupyeT OUT NOATBEPXAEHWS NOCMe npyemMa
nocneaHero 6anTa, nepegaHHOro NOAYMHEHHbIM NepefaTynkoM. B aTom cnyyae nepegaTymk AOMKEH
Bblgathb "1" Ha nuHMo SDA — Toraa MmacTtep CMOXeT CreHepupoBaTh "CTON-cocTosaHme".

N/ XXX
I
|
|

|
I
! not acknowled ge \‘
I
|
|

DATA OUTPUT
BY TRANSMITTER

DATA OUTPUIT
BY RECEIVER
acknowled ge
SCL FROM
MASTER | | ! 2 8 ?

[}
START
CONDITION

clock pulse for

MBCEL acknowled gement

Data output by transmitter — naHHble, NnepegaBaeMble NnepegaTyNKom

Data output by receiver — gaHHble, nepegaBaemMble MPUEMHUKOM

SCL from master — nuHns SCL, Ha KOTOpyto NOCTYNarT AaHHbIE OT YCTPONCTBa-macTepa
Start condition — "cTtapT"-cocTtosiHne

acknowledge, not acknowledge — 6uT noaTBEpPXKAEHMS, HET OMTa NOATBEPXKAEHUS
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clock pulse for acknowledgement — curHan cuHxpoHunsaumm gnst GuTa NOATBEPXKOAEHUS

Puc. 15. MNoaTtBepxaeHne npuema (nepegayn)

8 NpoTokon nepeAayn AaHHbIX WWHbI I’c

8.1 Appecauus

[lo Toro, kak Ha Wy I°C ByayT nepeaHbl kakne-nubo AaHHbIE, MPOUCXOANT aapecaLnst HYXHOTO
yCcTpoucTBa. Agpecauus OCyLLEeCTBNASIETCA BCeraa npu nepegade nepsoro 6arnra nocne "craptoson”
npouenypbl. Yacel/kaneHgapb MOryT BbICTYNaTh B PONM NOAYNMHEHHOTO MPUEMHMKA UMW MOOYMHEHHOTO
nepegatyuka. NMoaTomy ANA HUX CUrHAN CUHXPOHU3aLMKN NepeaaeTcs TONbKO MO BXOAHOW NUHUK, a
AaHHble — B 000MX HanpaeneHusx no nuHumn SDA.

Appec ycTponcTtea "yacbl/kanengapbs" npeacrtaBneH Ha pucyHke 16. but AQ oTHocuTCA K agpecHoOMy
BbiBoAy AO. Mpun nogkntoveHnn aToro BbiBoAa K HanpskeHuto Vdd unu Vss yCTporcTBO MOXET MMETb
OOVH UNY [Ba pasnuyHbIX agpeca.

1|01 | 0] 0| 0|AD|RW

- (roUp 1 ——ela— group 2 e[ MEE0E

Puc. 16. Agpec NnogYMHEHHOro yCTponcTea

8.2 Lluknbl 3anucu/yteHus yacos/kaneHpaps
KoHdpurypaums wuHbl I°C ANs UMKNOB YTEHMS 1 3anncu ycTponictBa PCF8583 npeacraeneHa Ha
pucyHkax 17, 18 n 19.

acknowledgement acknowledgement acknowledgement
from slave from slave from slave
T T T T 1 * T T T T T 1 * T T T T T 1 #
5 SLAVE ADDRESS (0] A WORD ADDRESS  |A DATA Al P
| | | | | | * | | | | | | | | | | | | | |
RAN n bytes

auto increment
memory word address

Slave address — agpec Nog4YMHEHHOro yCTponcTBa

Word address — agpec crnosa

Data - gaHHble

acknowledgement from slave — 6T noaTBepPXXAEHNS, NepeaaHHbIi NOAYNHEHHBIM YCTPONCTBOM
auto increment memory word address — aBToMaTU4eCKOE NHKPEMEHTUPOBAHME (HapalmnBaHme)
agpeca cnosa B NaMsTu

Puc. 17. MacTtep nepegaet gaHHble nogyYMHEHHOMY npuemHuky (pexunm 3anmcem WRITE)
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acknowledgement
from slave

'

acknowledgement
from slave

'

acknowledgement
from slave

t

acknowledosment
from master

{

at this moment master -

T T T T T T T T T T T T T T T T 71
5 SLAVE ADDRESS 0 (A WORD ADDRESS Al & | SLAVEADDRESS 1A DATA
L1 L Lo L1 L1 L
b bt e
RAN

T/

transmitter becomes
master - receiver and
PCFB593 slave - receiver
becomes slave - transmitter

auto increment
memory word address

no acknowl edgement

from master
T T 1 4‘
DATA 11 P

L last byte

MEOR23

i

auto increment
memory word address

acknowledgement from slave — 6uT noaTBepXaeHus, nepeaaHHbIN NOAYNHEHHBIM YCTPONCTBOM
acknowledgement from master — 6uT nogTBEPXKAEHMSA, NEPEeaHHbI YCTPONCTBOM-MaCTEPOM

at this moment master - transmitter becomes master - receiver and PCF8593 slave - receiver
becomes slave — transmitter — B 3TOT MOMEHT MacTep-nepeaaTyvk CTaHOBUTCS MacTep-NPUEMHUKOM,
a yctpowictBo PCF8593, koTopoe 6binio NogYMHEHHBIM MPUEMHUKOM, CTAHOBUTCS MOAYMHEHHBIM

nepegaTtymkom

auto increment memory word address — aBTomaTn4yeckoe NHKpeMEHTUPOBaHMe (HapaluBaHme)
agpeca crnosa B NamMsaTu

last byte — nocnegHun Gant

Puc. 18. MacTep-ycTpoiicTBO YATAET NOCMe YCTAaHOBKU afpeca CroBa (PEXUM YTEHUSI OaHHbIX)

acknowled gement

acknowledgement

acknowledgement

from slave from slave from slave
T T T T T 1 * T T T T T 1 * T T T 1 T #
SLAVE ADDRESS 1| A DATA A DATA 11 P
1 1 1 1 1 1 1 * 1 1 1 1 1 1 1 1 1 1 1 1 1
RAW n bytes last bytes

auto increment
word address

auto increment
wiord address

MEOE24

acknowledgement from slave — 6uT noaTBepxaeHUs, nepeaaHHbIN NOAYNHEHHBIM YCTPONCTBOM
auto increment memory word address — aBToMaTn4eckoe MHKPEMEHTUPOBaHNE (HapallmMBaHue)
agpeca crnosa B NamaTy

Puc. 19. Mactep unMTaeT gaHHble NOAYMHEHHOIO YCTPOMCTBA Cpasy XKe nocne nepegayvv nepsoro buta

(pexum uTeHuns)
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9 NpeaenbHble BENTUYUHDI
YkasaHbl B cooTBeTCTBUM C cucTemon AMRS (MexayHapoaHON 3NeKTPOTEXHUYECKON KOMUCCUM).

O603Ha4YeHus MapameTp MuHUMyMm Makcumym EanHuubl
Vdd HanpsXeHne NMTaHna -0.8 +7.0 B
Idd TOK NUTaHus (BbiBog 8) - 50 MA
Iss TOK NUTaHus (BbiBog 4) - 50 MA
V, BXOAHOE HanpsbkeHme -0.8 Vdd + 0.8 B
l; NMOCTOSAHHbIA BXOQHOW TOK - 10 MA
lo NMOCTOSIHHbIN BbIXOHOW TOK - 10 MA
Ptot CyMMapHoe paccesHue MOLHOCTH - 300 mMBT

Ha oauH 6nok

Po paccesHne MOLLIHOCTU Bbixoda - 50 mMBT

Tamb pabouasi Temnepatypa -40 +85 °c
oKpy>KatoLLen cpeabl
Tstg TeMmnepaTypa XpaHeHus -65 +150 °C

10 Yxopn 3a yCTpOMCTBOM

Bxoab! 1 BbIXOAbl YCTPOMCTBA 3aLUULLIEHBI OT BO3AENCTBUS 3NEKTpocTaTnuyeckoro 3apsga. OgHako,
4YTO6bI NONHOCTLIO YOEpeUyb YCTPONCTBO, cneayeT cobnogatb Mepbl NPeAOCTOPOXHOCTM Npw
o6palueHum ¢ yctporictsoMm Ha MOT-TpaH3ucTopax.

11 XapakTepuCTUKN NOCTOSIHHOIO TOKa
VDD = 2.5-6.0B; VSS =0 B; Tamb = —40 - +85 °C (ecnu He OTMe4YeHO nHa4e).

O603H. MapameTp YcnoBusa MwuH. Tun. Makc. Ea.
Voo Hanps»keHne nutaHms WuHa 1°C akTBHa 2.5 - 6.0 B
(pabounin pexmm) wuHa I°C HeaktmBHa | 1.0 - 6.0 B
Vbpose | HanpsikeHve nutanus Tamb =0-70 °C; 1.0 - 6.0 B
(Ha kBapue reHepaTopa) | cm. Npum. 2
o Tok nuTaHus (pabouni fscL = 100 klu; - 200 MKA
pexunm) pexuM 4acos;
CM. npum. 3
lbbo Tok nuTaHusa (pexmm cm. pnc.20 - 10 50 MKA
t-IaCC)B) fsce=0Tu; Vop=5B
fsc,=0lu; Vop=1B | - 2 10 MKA
lbbr CoxpaHeHune gaHHbIX fosci = 0 Hz; - - 5 MKA
VDD =1B
Tamb =-40-+85°C
Tamb=-25-+70°C | - - 2 MKA
VeN ngBeHb JOCTyN K WKHe | cMm. npum. 4 1.5 1.9 2.3 B
IC
SDA
Vi BxogHoe HanpskeHne CM. MpuMm. 5 -0.8 - 0.3VbD B
npu "0"
Viy BxogHoe HanpsixeHve CM. MpuM. 5 0.7VbD - Vop+0.8 | B
npn "1"
loL BbixogHown Tok npu "0" VoL=0.4B 3 - — MKA
I BxogHON TOK yTeYKM Vi= VDD unn Vss -1 - +1 MA
Ci BxogHast emkocTb CM. MpuM. 6 — - 7 Nk
A0; OSCI
Iy, | BXOZHOW TOK yTeukH | Vi= VDD unm Vss | -250 - | +250 [ HA
INT
loL BbixogHow Tok npm "0" VoL=04B 3 - - MA
I BxogHoM TOK yTeuKu Vi= VbpD unu Vss -1 - +1 MKA
SCL
Ci BxogHast emkoCTb CM. MpuM. 6 - - 7 nkP
I BxogHON TOK yTeYKM Vi= VDD nnn Vss -1 - +1 MKA
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MpumeyaHus.
) TunnuHble 3HaueHUs Bbinu nony4yeHsl Npu Temnepartype Tamb = 25 oC.

2. I'IpV| BKMOYEHUN NMUTaHns Vpp AOMKHO npesBbillaTb 1.5 B n octaBaTbCA Takmum o Tex nop, Nnoka He

YCTaHOBUTCS CTabUIbHBIN pexum padoTel reHeparTopa.
3.Pexunm cyeTumka coObITMI: TOK NMUTAHUS 3aBUCUT OT BXOAHOW YacToThl
4. MNoruka WwuHsl 1°C oTkntoyaetcs, ecnu Vpp < Ve

5. Ecnu 3HaveHne HanpsbkeHUst CTAHOBUTCA BbILLE UMW HUXXE HanpshKeHUn nuTaHnsa Vpp unm Vss,

MOXeT HabnaaTbCst BXOAHOWM TOK, OH HE JOIMKeH npesbiwaTte +0.5 MA.
6. NpoTtecTMpoBaHo Ha obpasLe.

MAE0 12
12

'boo

(A /

Vpp V)
fscL = 32 kl'y; Tamb = 25 °C.

Puc.20 TunnyHble 3Ha4YeHNsA TOKa NUTaHUA B peXxnme 4acoB Kak (byHKLI.VIﬂ 3aBNCUMOCTU OT
Hanps>XXeHnda nutaHnA.

12 XapakTepucTMkKu nepeMeHHOro Toka

Vpp= 2.5-6.0 B; Vss =0 B; Tamb =-40 - +85 °C (ecnun He 0TMEYEeHO UHaye).

0603H. | NapameTp | Ycnosus | Muu. | Twn. | Makc. | En.

FeHepaTop

Cosc EmKocTb reHepaTtopa - 40 - nkd

Afosc YacTtoTHan anst AVpp = 100 MB; | - 2x107 |-
YCTOMYMBOCTb
reHepartopa

fi BxogHas yacTtoTa Tamb = 25 °C; - - 1 My

VDD =158B

MapameTpbl kBapua (f = 32.768 kI'y)

Rs MocneposatenbHoe - - 40 KOm
COMpOTUBIIEHMNE

CL EmKocTb napannensHom - 10 - nkP
3arpysku

Cr EmMKOCTb NnoagcTpoeyvHoro 5 - 25 nkP
KOHOeHcaTopa

CuHXpOHM3aums WuHb! I°C (cm. puc. 21, npum. 2 n 3)
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fscL YacToTa CUHXpOHM3aL MK - - 100 kly,
SCL

tsp Honyctnmas wupnHa - - 100 HC
UMNynbca Ha LWWHe

teuF Bpemsi npocTost LWKHBbI 4.7 - - MKC

tsu:sTa Bpems ycTaHOBKM 4.7 - - MKC
cocTtosaHua "ctapt”

thp:sTA Bpewms yoepxaHus 4.0 - - MKC
cocTosAHMs "cTapT”

fLow Bpems "0" Ha SCL 4.7 - - MKC

thicH Bpems "1" Ha SCL 4.0 - - MKC

t Bpemsa HapacTaHus - - 1.0 MKC
curHana Ha SDA n SCL

t Bpewms cnaga curHana - - 0.3 MKC
Ha SDA n SCL

tsu:pat Bpewmsi ycTaHOBKM 250 - - HC
UMMynbca AaHHbIX

tHp:DAT Bpewms yoepxaHus 0 - - HC
nMnNynbca gaHHbIX

tvp.paT Bpewms Bbigaun "0" ans - - 34 MKC
KOppPEKTHOM nepegaym
[aHHbIX

tsu:sto Bpewms yoepxaHus 4.0 - - MKC
cocTtosiHua "cton"

MpumeyaHun

1. Tonbko B pexxmme cyeTymka cobbiTuin

2. Bce BpeMeHHbIe XapaKTEPUCTUKM KOPPEKTHbI ANt HANPSKEHUA NMUTaHUA 1 TeMnepaTtypbl
OKpy>KatoLLien cpeapl, He BbIXOOSALMX 3@ YCTAHOBMEHHbIE Npeaernbl, 1 OTHOCATCS K MHXEKLIMOHHbBIM
NOrMYeCcKNM CXeMaM C BEPTUKAIbHON reoMeTpuen, MMeKLLMM nepenaz BXOAHOrO HanpskeHus oT Vss
A0 Vpp.

3. MoapoBHoe onucanmre cneumduKkaLmMy WiHb 1°C ¢ NPUNOXEHUSIMU NPEACTaBNEHO B GpoLLtope
"lLInna I°C 1 ee ucnonb3oBaHue".

START BITT BIT 6 BIT0 | ACKNOWLEDGE sTOP
PROTOCOL CONDITION MSB (AB) LSB (A) CONDITION
(3) (AT) (RAA (P}
LsuaTa tlow tHIGH i
MTagL —m
X f

scL !

:

- -

BUF |- r -ty

S0A
k
t

SUDAT  'HD:DAT tvp.paT J— 'susTo

Puc. 21. BpemeHHasa gnarpamma paboThbl LWWHbI I°C; BpeMsi HapacTaHusi U cnaga OTHOCUTCS K
NIOrMYECKNM UHXKEKLMOHHBIM CXEMaM C BEPTUKAIbHOW reoMeTpuen.
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13 UHhopmaumsa no ucnonb3oBaHUIO

13.1 Hactpoika yacToTbl KBapua

13.1.1 Cnocob 1: C nomoLpbto KoHAEeHcaTopa NocTosaHHON emkocTn Ha OSCI

[ns BblUMCNEHMS CpeaHEero 3Ha4eHns1 EMKOCTU, HEOOXOAMMOro B aHHOM CXEME MPUMEHEHNS, MOXET
ObITb MCNOMNBL30BaH KOHAEHCATOP NMOCTOSAHHOW €MKOCTW. YacToTy ny4lle BCero paccymTbiBaTh Yepes
curHan yactoton 1 'y nocne NogknoYeHns BolBoAa NpepbiBaHnii (BbiBog 7). Jonyctumoe
OTKIMOHEHME YaCTOThbl 3aBUCUT OT YCTOMYMBOCTU KPUCTarnmna, KOHOeHcaTopa 1 ConpshXeHus
YCTPOWCTBO-YCTPOWNCTBO (B cpeaHeM * 5 x 10’6). [onycTMMO OTKNMOHEHME + 5 MUHYT Ha KaxabIv roA.

13.1.2 Cnoco6 2: C nomoLpto noacTpoevHoro koHaeHcatopa Ha OSCI

Mpun ncnonb3oBaHMM PYHKUUA CUrHana (Yepes LWnHY I2C) Ansa 6bICTPOM HACTPOWMKM NOACTPOEYHOO
KOHAEeHcaTopa Ha BbiBOAE NMpepbiBaHUA MOXET ObITb CrEHEPMPOBAH CUrHas C YacToToN,
npesbiwatowen 1 'y, Mopagok aencTeun:

¢ BkntoyeHue B ceTb

¢ Hnmumanusaumsa (cbyHKuniA curHana)

PerynsapHble gencreus:
e YCTaHOBWTbL Yackl Ha Bpems T 1 curHan Ha Bpems T +dT
e B momeHT Bpemenn T + dT (npepbiBaHye) NOBTOPUTL NpoLeaypy.

13.1.3 Cnoco0 3:

HenocpeacTtBeHHble namepeHus Ha Beixoge OSC (C y4eToM COnpoTUBIIEHNS NPOBHMKa).
Appec cnens-yctporictBa PCF8583 nmeeT noctosiHHyto kombuHaumio 1010 B rpynne 1.
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