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7.1 BeedeHue

EEPROM namaTb AaHHbIX OCTYNHA ANg 3anMcu/4TeHus B HOpMarnbHOM pexume paboTbl MUKPOKOHTpOepa BO BCEM
AvanasoHe pabodero Hanpspkennsa nutanusa (Vpop). EEPROM namaTb He oToGpaxaeTcs Ha agpecHOe NpOoCTPaHCTBO NaMsTu
OaHHbIX, @ JOCTYMHa Yepes3 perncTpbl cneumansHoro HasHaveHus. Ona goctyna k EEPROM namsATh aaHHbIX ncnonbayoTtes 4
perucTpa crneumansHOro Ha3HauyeHus:

e EECON1

e EECON2 (He dwmsuyeckuii peructp)
« EEDATA

« EEADR

B pernctpe EEDATA coxpaHstoTca 8-paspsgHble AaHHble 3anucn/yteHus, a permctp EEADR cogepxut agpec suerikun
EEPROM namaTtn gaHHbix. C nomoulpbto 8 - paspsigHoro permctpa EEADR moxHo agpecoBatb 256 6ant EEPROM namsatu
AaHHbIX. EEADR MOXHO paccmaTpuBaTh Kak permcTp KocBeHHow agpecauun ansa siseek EEPROM namsatu. Pernctp EECON1
cofepXuT 6uTbl ynpaeneHus yteHnem/3annceto EEPROM namaTn aaHHbIX, a He dmandeckun permctp EECON2 npegHasHayeH
ANs 3aWwnThl OT cnyyanHon 3anvcu B EEPROM namaTe AaHHbIX.

B HekoTOpbIX MUKPOKOHTPOMepax peanu3oBaHo BcA BodmoxHad EEPORM namate aaHHbiX. O6bnacTte peannsoBaHHOWN
EEPROM namatu gaHHbIX Bcerga HaumHaeTca ¢ agpeca 00h. B Tabnuue 7-1 nokasaHbl Bo3mMoxHble 06beMbl EEPROM namsatu
OaHHbIX M agpeca peann3oBaHHbIX SYEEK.

Ta6bnuuya 7-1 O6bem EEPROM namsaTn AaHHbIX

O6bem EEPROM namstu Appeca peann3oBaHHbIX
AaHHbIX (6a17|T)“) fYeek
64 00h - 3Fh
128 00h - 7Fh
256 00h - FFh

Mpumeyanue 1. B BbinyckaembiX MUKPOKOHTpOMepax CpefHero ceMencrsa MuHuManbHein 06bem EEPROM namsTtn
[aHHbIX 64 banTa.

EEPROM namaTb AaHHbIX MO3BOMSET BbIMNOMHUTL YTeHMe U 3anucb Ganta. [lpu 3anucu Ganta nNpouMcXoauT
aBTOMaTM4eCKOe CTUPaHUE SYENKM M 3anucb HOBbIX [AaHHbIX (CTMpaHue nepep 3anucbio). EEPROM namats gaHHbIX
paccuuTaHa Ha Oonblloe KONMMYECTBO LMKMOB CTUpaHue/3anuck. Bpemsa 3anucu ynpaBnsieTcs MHTErpMpoBaHHbIM TaiMepoMm 1
3aBUCUT OT HanpskeHus nuTaHus, Temnepatypbl M TEXHOMOrMyeckoro pasbpoca napamMeTpoB kpucTtanna (cMm. pasgen
"OneKkTpuyeckme xapakrepucTukun").

Mpn yctaHoBke 3awmTtbl Ha goctyn kK EEPROM namsaTh gaHHbIX, nporpaMma MUKPOKOHTponnepa MMeeT BO3MOXHOCTb
BbINONHUTL 3anuck/yTeHne EEPROM namstu gaHHbix. [JocTyn 3akpbIT 4118 3anucu/4TeHnst nporpammMaTopoM.
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7.2 Ynpasnarowuu peaucmp

Pernctp EECON1

u-0 u-0 u-0 RW-0  RMW-x  RMW-0 R/S-0 R/S-x
| - | -] - | EEIF'"" [WRERR] WREN | WR | RD | |[R=-ureHnuebuta
butr 7 But 0 W — 3anuck 6uta

U — He peanu3oBaHo,
ynTaetcs kak 0
—n — 3Ha4yeHue nocne POR
—X — HEN3BECTHOE
3HayeHne nocne POR

ouTbl 7-5: He ncnonb3yroTtes: ymtaroTcs kak ‘0’

ouT 4: EEIF: dnar npepbiBaHMs no okoH4yaHuto 3anmcy B EEPROM gaHHbIx
1 = 3anuce B EEPROM paHHbIX 3aBeplueHa (cOpacbiBaeTcst NporpaMmMHo)
0 = 3annce B EEPROM paHHbIX He 3aBeplueHa unm He 6bina Havata

our 3: WRERR: ®nar owmnbkn 3anucn B EEPROM namsaTtb gaHHbIX
1 = 3anuck npepBaHa (npousowen oavH u3 cbpocos: no curHany -MCLR, no nepenonHenuio WDT B
HOpPManbHOM peXnMe, MO CHKEHUIO HanpsxXeHns nutaHmua BOR)
0 = 3annck 3aBepLueHa

ouT 2: WREN: PaspeleHnue 3anucu B8 EEPROM namaTb gaHHbIX
1 = 3anucb paspeLleHa
0 = 3anuck 3anpelleHa

out 1: WR: WHuunanusuposatb 3annce B EEPROM namAtb AaHHbIX (NpOrpaMMHO MOXeT ObiTb TONbKO
ycTaHoBneH B ‘1’)
1 = uHnuymnanmanposaTb 3anunck (cbpackiBaeTcs B ‘0’ annapaTHo)
0 = 3anucb 3aBepLUeHa

6uT 0: RD: WHuuynanuanpoBaTb uyteHve u3 EEPROM namstn AaHHbIX (MporpamMHO MOXeT ObiTb TONbKO
yCcTaHoBneH B ‘1’)
1 = nHMymnanmanpoBaTb YTeHue (cOpacbiBaeTcs B ‘0’ annapaTHO)
0 = yTeHue 3aBepLUEHO

MpumeyaHune 1. B HeKOTOPbLIX MUKPOKOHTPOIIEPax 3TOT 6UT HaxoguTcs B pernctpe PIR.

7.3 Pecaucmp EEADR

C nomouwpbto peructpa EEADR moxHo agpecoBaTtb 256 6ait EEPROM namsTtn ganHbix. Ctapwwuii 6utbl peructpa
EEADR ToXe ydyacTByeT B [AeKOAMPOBaHUM agpeca, MO3TOMY BCErda OOMKEH PaBHATLCS Hynto (4N1s rapaHTUpoBaHHOM
agpecauum namsitu).

7.4 Pecucmpsi EECON1, EECON2

Peructp EECON1 copgepxunT 5 (Mnagwmx) dmsnyeckn peanunsoBaHHbIX ynpasnswowmx 6utos. Tpu ctapwmx 6uta He
peanunsoBaHbl 1 YnTarTcs Kak ‘0’

Ynpasnswowme 6utel RD n WR MHMLMann3npyoT COOTBETCTBEHHO YTEHWE U 3annCb AaHHbIX. [porpamMmmHo 3T BuThI
MOryT ObITb TONBKO yCTaHOBMNEHHble B ‘1’, cbpoc B ‘0’ mpoucxoauT annapaTHO MO 3aBEPLUEHWIO Onepauuu YTeHus/3anucu.
3awmTa oT nporpammHoro cbpoca aTMx GUTOB NO3BONAET NPEefOTBPATUTL NPEXAEBPEMEHHOE 3aBepLLEHNE onepaLun 3anmcu.

Ecnn 6ut WREN=1, TO paspeweHa 3annce B8 EEPROM namsTe aaHHbIx. [Mocne cbpoca no BkntoveHuto nutaHns (POR)
6utT WREN paseH ‘0. But WRERR ycTtanaBnuBaeTtcs B ‘“1°, ecnn Bo Bpems BbinonHeHns 3anncy B EEPROM namsTb gaHHbIX
npowusoLuen cépoc no curHany -MCLR unu no nepenonHexunio ctopoxesoro Tavimepa WDT B HopmanbHoM pexume. [Nposepus
coctosHne 6uta WREER, nonb3oBaTenb MoxeT noBTopuTb 3anucb (permctpol EEDATA n EEADR He M3MeHST CBOEro
3HayeHus).

Mocne 3aBepweHusa 3anmcu B EEPROM namsTe paHHbix ycTaHaBnuBaeTtca cnar EEIF B ‘1’ (cObpacbiBaetcs
nporpaMMHo).

Peructp EECON2 He peanu3oBaH cuanyecku, yntaetca kak 00h. OH ncnonb3yeTcs B onepauusax 3anucu 8 EEPROM
namsTe AaHHbIX ANSA peanu3aumn obs3aTenbHON NocneaoBaTeNbHOCTU KOMaHLA,.
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7.5 UYmeHue u3 EEPROM namssimu OaHHbIX

Ons yteHna EEPROM namstn gaHHbix Heobxogumo 3anucatb agpec B pernctp EEADR w yctaHoButb 6ut RD
(EECON1<0>) B ‘1. B cnegytowem MalWHHOM LMKNEe AaHHble OOCTYNHblI Ans yteHus u3 peructpa EEDATA. lMpoynTtanHoe
3HayeHne n3 EEPROM namsATn gaHHbIX 6ypeT xpaHuTbeca B permctpe EEDATA fo crenylowero YTEHUst UM 3anucu B 3TOT
pernctp no KomaHge MUKPOKOHTpoOsepa.

lMpumep 7-1 YteHne nz EEPROM namaTtn gaHHbIX

BCF STATUS, RPO ; BoibpaTb 6aHk 0

MOVLW CONFI G_ADDR ;

MOVWF EEADR ; AOpec cuMTbIBAaEMOro perncrpa
BSF STATUS, RPO ; BoiGpaTb 6aHk 1

BSF EECON1, RD ; YUteHne

BCF STATUS, RPO ; BoiGpaTb 6aHk 0

MOV EEDATA, W ;W = EEDATA

7.6 3anucb 8 EEPROM namsimb GaHHbIX

Onsa 3anvcn B EEPROM namsaTb gaHHbIX Heobxoammo 3anucatb agpec B pernctp EEADR, aaHHble B peructp EEDATA
1 BbINOSMHUTbL NOCNeA0BaTENbHOCTb KOMaH/, NOKa3aHHbIX B npumMepe 7-2.

IMpumep 7-2 3anuce B EEPROM namsaTb gaHHbIX

BSF STATUS, RPO ; BeibpaTb 6aHk 1
BSF EECON1, WREN ; PaspewmTb 3anncb
g BCF I NTCON, G E ; 3anpeTuTb NpepbiBaHUs
zQ MOVLW 55h ;
é § MOVWF EECON2 ; 3anucatb 55h
£B MOVLW AAh ;
&g MOVWE EECON2 : 3anucaTb AAh
o S BSF EECON1, WR : YctaHoBuTb 6ut WR
= ; ANs HaYyana 3anuncu
BSF I NTCON, G E ; PaspelwumnTb npepbiBaHns

3anuce 6anta He OyaeT npou3BedeHa, eCnu He BbINOMHEHA yka3aHHas nocrnegoBaTenbHOCTh (3anucb 55h B EECONZ2,
sanmcb AAh B EECON2, yctaHoBka 6uta WR B ‘1’ gnsa kaxgoro 6anta). PekomeHayeTcs 3anpelyatb npepbiBaHUSA npu
BbINONHEHMN 00A3aTenbHON MOCnefoBaTeNnbHOCTM KOMaHAd. Ecnv BO Bpems BbIMOMHEHMS yKa3aHHOW MOCnenoBaTeribHOCTU
npousongeT nepexof no BEKTOpY NpepbiBaHns, 3anvcb banTa BbinonHeHa He ByaerT.

YUTtobbl paspewntb 3anuce B EEPROM namaAts gaHHbiX, Heobxogumo yctaHoButb 6ut WREN (EECON1<2>) B ‘17,
3almLLaoLWmMn oT criyyanHon 3anucu. MNonb3oBaTtens fomkeH yctaHoBuTb 6uT WREN B ‘1’ nepea Hayanom 3anucu, a nocne
OKOH4YaHus 3anucu copocuTb ero B ‘0’ (annapatHo 6ut WREN B ‘0’ He cbpacbkiBaeTcs).

Mocne nHuumanumaaummn 3anncy cbpoc 6uta WREN B ‘0’ He noBnuseT Ha LMK 3anucu, Ho ycTaHoBka 6uta WR B ‘1’
Oynet 3anpetlieHa, noka WREN = 0.

Mo okoHyaHuo 3anucu 6ut WR annapatHo cbpacbiBaetca B ‘0°, a chnar npepbiBaHusa EEIF yctaHaBnuBaetcs B ‘1.
Monb3oBaTernb MOXET UCNONb30BaTh NPEPbIBAHUSA ANsi NPOBEPKU OKOHYaHus 3anvcy B EEPROM namaTb gaHHbix. dnar EEIF
cbpacbiBaeTcs B '0’ nporpamMmHo.
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7.7 lNpoeepka 3anucu

PekomeHngyeTca nocne BbinonHeHWs onepauun 3anvcn B EEPROM namatb AaHHbIX NMPOU3BECTU KOHTPOSbHOE YTEHne
(cm. npumep 7-3). BbINONHATE KOHTPONbHOE YTEHME 0COBEHHO PEKOMEHAYETCH, €CN BO3MOXHO UCHeprnaHue rapaHTUpOBaHHbIX
LMKNOB cTupaHue/3anncb. OCHOBHbIE OLUMOKM BO3HMKAIOT MpWU 3anucy OTAenbHbIX 6MTOB paBHbIX 1, YTeHne GydeT Aasatb
pesynbtaT 0.

lMpumep 7-3 MNpoBepka 3anucu
BCF STATUS, RPO ; BoibpaTb 6aHk 0
: ; TekcT nporpammel

MOV EEDATA, W ; YTeHune 3anncbiBaeMbIX AaHHbIX

BSF STATUS, RPO ; BeibpaTb 6aHk 1

BSF EECON1, RD ; MHnumanusaumsa yteHna ns EEPROM
; 3aMnUCaHHbIX AaHHbIX

BCF STATUS, RPO ; BeibpaTb 6aHk 0

; MpoBepuTb, paBHO 3HadeHue B pernctpe W
; M NnpoYnTaHHble aaHHble 13 EEPROM (EEDATA)?
SUBWF EEDATA, W ;
BTFSS STATUS, Z ; PesynbTar 0?7
[co)]0) VWRI TE_ERR ; HET, paHHble 3anvcaHbl HenpaBunbHO
: ; OA, oaHHble 3anuncaHbl NpaBUbHO
; MpogomkeHne nporpaMmmbl

7.8 3awyuma om cny4atHou 3anucu 8 EEPROM namssimb OaHHbIX

CyuiecTByeT HECKONbKO YCrOBUi, koraa 3annck 6anta B8 EEPROM namsaTb gaHHbIX HE BbINONHAETCA:
1. Mocne c6poca no BkmtoyeHuto nutaHns POR 6ut WREN = 0.
2. Tawvimep BKNOYEHUs NUTaHus (B TedeHue 72mc) 3anpewaeT 3annce B EEPROM namaTh AaHHbIX.
3. O6s3artenbHas nocrnenoBaTenbHOCTb MHUUManusauum 3anucu n 6ut WREN npegoTBpallaloT cnyyaiHyto 3anuchb.
Bce atn mepbl npegoTtBpalyatoT cnyyarHyto 3anuce B EEPROM namaTe AaHHbIX Npu cboe nporpammbl, CHUMKEHUN
HanNpsKeHWUs NMUTAHUS U APYrMX HEHOPMaIbHbIX peXrnMax paboTbl MUKPOKOHTPOMMIEpa.

7.9 Onepayuu c EEPROM namsimbto npu ycmaHoesieHHOM bume 3awjumsi

Mpu yctaHoBke 3awmTtbl Ha goctyn kK EEPROM namsaTh gaHHbIX, nporpaMma MUKPOKOHTponnepa MMeeT BO3MOXHOCTb
BbIMOMHUTb 3anucb/yTeHne EEPROM namatv  pgadHbix. [JocTyn  3akpbiT  ANs  3anucu/uTeHWss nporpaMmaTtopomM.
B MuKpoKoHTponnepax cpegHero cemencTsa NpeaycMoTpeHo ABa buTta 3awmTbl: GUT 3awwnThl NamMaT NporpaMmM; OuT 3awunTbl
EEPROM namatM gadHbiX. [OMonHWTENbHYW  MHoOpMauuio cMoTpuTe B cneuuduvkaumMum  nporpaMmMypoBaHust
MUKPOKOHTPOSSIEPOB.

7.10 UHuyuanusayus

Mopyns EEPROM namsAT gaHHbIX HE uMmeeT MocneaoBaTenbHOCTU MHMUManusaumm Kak gpyrue nepudepuinHbie
Moaynu. BeinonHate uteHne EEPROM namsaTy gaHHbIX MOXHO Kak nMokasaHo B npumepe 7-1, a onepauusi 3anucu nokasaHa B
npumepe 7-2. PekoMmeHayeTcs npoBepsaTb COXpaHeHHble AaHHble B EEPROM namatu (cM. npumep 7-3).

Kak n gns perncrtpoB obuwero HasHadeHus O3Y moxeT notpeboBaTbca uHMUManu3aums svyeek EEPROM namsatu
OaHHbIX K onpeaeneHHoOMy 3HavyeHuo. VHnumanmsaums MoxeT OblTb BbINOMIHEHA NPU NPOrpaMMMpOBaHNN MUKPOKOHTponepa
UNn B cneuunanbHOM ONarHoCTUYECKOM pexXume, NpegyCMOTPEHHOM NporpaMMoi nonb3oBaTens.

YcnoBuem nepexofa B AMArHOCTUYECKUA PEXUM MOXET ObITb OMpeferneHHble NMormyeckme YpoBHM Ha BXO[ax MopToB
MUWKPOKOHTpoOMfepa npu BKMHOYEeHUU nutaHus. Mocne nepexoga B AMArHOCTUHMECKUIA PEXUM MUKPOKOHTPOINEP BbINOMHAET
onpefeneHHble AencTBus (Hanpumep, nHnumManusauus syeek EEPROM namsitn). Heobxogmmo 3a6oTuTbCa O TOM, YTOObI He
BO3HUKIO CNy4anHOro nepexoaa B ANarHOCTUHECKUA PEXUM.

WWW.MICROCHIP.RU — nocTtaBku 1 Texnogaepxka Ha pyCCKOM 5i3blKe 7
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7.11 Omeemsbi Ha Yacmo 3adasaemMbie 80rMpPOChI

Ecnun Bbl He HalngeTe oTBeTa Ha Baw Bonpoc B 3TOM rmaBe pasgena, 3agante ero, HanMcas Ham MUCbMO MO agpecy
support@microchip.ru.

Bonpoc 1: No4yemy B auenky EEPROM namaTtu He 3anncbiBaOTCA MOU AaHHbIE?

Omeem 1:

CyLLecTBYET HECKONbKO MPWYMH, HO OCHOBHOW ABMSIETCS HE BbINOMHEHWE 00513aTenbHOM MOCreaoBaTENbHOCTH,
rokasaHHoW B npumepe 7-2. Ecnv ko4 nporpaMMbl MpaBWUiibHbIA, TO HEOOXOAUMO rapaHTMpoBaTb, YTO BCE MNpepbiBaHUS
BbIKMOYEHbI Ha BpeMsl BbINOMHEHUS 06513aTenbHON NocnenoBaTebHOCTU.

Bonpoc 2: [laHHble, 3anncaHHble B EEPROM namsaTth paspywatotcs. YTo MoXeT 6biTb MPUYMHON?

Omeem 2:

N3ameHeHne faHHbIx EEPROM namsitTn npoucxoguT TOMbKO NpY MHULManu3auum 3anucu. HenpasunbHas 3annuck MoxeT
NPOUCXOANTb, ECMU MUKPOKOHTPOINEP HE HAaXOAMTCHA B COCTOSIHMM cOpoca npu paboTe B YCNOBUSX MOHMKEHHOTO HaMpPsXXeHNs
nUTaHMsa (HWXEe YPOBHS, YKa3aHHOro B 3MeKTpuydeckmx cneumdukaumsax). Heobxogmmo wucnonb3oBaTb BHYTPEHHHOK WK
BHELLIHIOIO CXeMbl COpoca NO CHWXEHWIO HanpshXKeHUs MUTaHus, 4Tobbl rapaHTupoBaTh oTcyTcTBue 3anmcu B EEPROM namsats
OaHHBIX MPU CHUKEHUW HaMNPSKEHNUST MUTaHUS.

WWW.MICROCHIP.RU — nocTtaBku 1 Texnogaepxka Ha pyCCKOM 5i3blKe 8
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7.12 JononHumernbHasi iumepamypa

JononHutensHaa nutepatypa W NpuMepbl MPUMEHEHWS, CBSA3aHHble C 3TUM pasfenoMm AokymeHtauuw. [Npumepsl
NPUMEHEHNss He MOryT MCMONb30BaTbCA ONA BCEX MUKPOKOHTponnepoB cpegHero cemencrtsa (PIC16CXXX). Kak npasuno
npumepbl MPVMEHEHUs HanucaHbl AN KOHKPETHOW rpymnbl  MWKPOKOHTPOSNEPOB, HO MNPUHUMUMbLI  NPUMEPOB  MOTyT
MCMofb30BaTbCs, CAeNaB He3Ha4YMTeNbHblE M3MEHEHMS (C Y4EeTOM CyLLECTBYIOLLMX OrPaHNYEHWI).

HokymeHTbI, cBsidaHHble ¢ EEPROM namsATbio AaHHbIX B MUKpoKoHTpornnepax PICmicro MCU:
[okymeHT Homep

EEPROM Endurance Tutorial ANG60O1
BbiHocnnBocTe EEPROM namsaTtu

How to get 10 Million Cycles out of your Microchip Serial EEPROM AN602
Kak nonyunte 10 MMNNMOHOB LMKNOB CTUpaHus/3anucek nocnegosatensHorn EEPROM namsatu
dumpmbl Microchip

Basic Serial EEPROM Operation AN536
OcHoBHbIe onepauun npu paboTe ¢ nocnegosatensHoi EEPROM namsaTbio

Everything a System Engineer needs to know about Serial EEPROM Endurance ANS537
MHdopmaumsa no BbIHOCNMBOCTM nocrnegoBaTtensHon EEPROM namstu gns nHxeHepos

Using the Microchip Endurance Predictive Software ANS562
Mcnonb3oBaHne nporpamMmHOro obecneveHus, nporHoaupytowero BbiHOcnMBocTb EEPROM
namsTu
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YBaxaewmble rocnoaa!

OO0 «Mukpo-Huny» nocTaBnseT NOMHyo
HOMEHKNAaTYypy KOMMIEKTYIOLWMX PUPMBbI
Microchip Technology Inc
N OCYLLEeCTBNAET Ka4eCTBEHHYIO
TEXHUYECKYI0 NOALEPXKKY HAa PYCCKOM SA3bIKE.

C TexHn4yecknmm Bonpocamm Bbl moxeTe
obpauwlaTbca rno agpecy
support@microchip.ru

[To Bonpocam rnoctaBoK KOMMIEKTYOLWKX Bbl
MOXeTe obpallaTbCs K HaM No TenegoHamMm:
(095) 963-9601
(095) 737-7545
n agpecy sales@microchip.ru

Ha caunte
www.microchip.ru
Bbl MOXeTe y3HaTb nocriegHne HOBOCTM
Halwen PUPMbl, HAUTU TEXHUYECKYIO
OOKYMeHTauu 1 nHgopmMauuo No Hann4vuko
KOMMNMNEKTYOLWMX Ha CKnage.




