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16.1 BeedeHue

Mogynb OCHOBHOrO CUMHXPOHHOro nocnegosatenbHoro mnopta (BSSP) wmoxeT wucnonb3oBaTbCs ANA CBA3U C
nepuepunHeiIMM  MUKPOCXEMamMn Unu  ApyrmMyn  MUKPOKOHTpornepamu. [epudepuinHbiMi  MUKpocxemamu MoryT  ObiTb:
EEPROM nawmsiTb, casuroBble peructpbl, apavisepbl KKW, ALUM n gp. Mogyns BSSP moxeT paboTtatb B 0OHOM M3 ABYX
PEeXUMOB:

* [NocnepoBatenbHbI NnepudepuiiHbii nHTepdenc (SPI);
* Inter-Integrated Circuit (IZC):
- BEIOMOW pPeXNM;
- KOHTpPOfb COCTOSIHMA NOPTOB BBOAa/BBoAa ANnA ob6HapyxeHus 6utoB START, STOP ¢ uenbio
yNpoLeHMsa NporpaMmMHoOro obecneyveHns B pexxume BeAyLLEro U Npy KOHKYPEHLMN Ha LUWHE.
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16.2 Ynpasnsrowue peaucmpbi

SSPSTAT: Peructp ctatyca moaynsi BSSP

DS33023A

ouT 5:

ouT 4:

ouT 3:

out 2:

out 1:

out 0:

u-0 u-0 R-0 R-0 R-0 R-0 R-0 R-0
| -] - [ b-A ] P | s | RW | UA BF R — yTeHue buta
but 7 But 0 W — 3anuck 6uta

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

ouThl 7,6: He peanusoBaHbl: Yutatotca kak '0'

D/-A: but JaHHble/Agpec (Tonbko Ansa pexuma IZC)

1 = nocnegHWN NPUHATBIN UK NepeaaHHbIv 6anT aBnaeTca MHPOPMAaLMOHHBIM
0 = nocnegHWn NPUHATBIN MNK NepefaHHbIN BanT 9BNSeTCa agpecHbIM

: But STOP (Tonbko Anst pexuma IZC)

3710T 6UT cOpackiBaeTcs B '0' korga moaynb BSSP BbikntoyveH.
1 = ykasbiBaeT, 4to 6uT STOP Gbin 06HapyxeH nocneaHuM (3ToT 6uT paseH '0' nocne copoca)
0 = 6ut STOP He siBnsieTcst NocneaHnm

: But START (Tonbko ansa pexuma IZC)

3710T 6UT cOpackiBaeTcs B '0' korga moaynb BSSP BbiknoyveH.
1 = ykasbiBaeT, 4to 6uT START 6bIn 06HapyxeH nocrnegHum (3ToT 6uT paseH '0' nocne cbpoca)
0 = 6ut START He siBnsieTcst NnocnegHnm

2
R/-W: but yteHusa/3anncu (tonbko ansa pexuma 1°C)

3HaueHne BuTa OencTBUTENbHO TOMBKO NOCMe coBnaaeHusa agpeca u ao npuvema 6uta START, STOP
nnn -ACK.
1 = YyTeHue
0 = 3anucb

UA: ®nar o6HOBneHnst agpeca yCTponcTBa (ToNbKo Ans pexuma 10-pas3psigHoro IzC)

1 = Heobxoanmo obHoBMTL aapec B pernctpe SSPADD
0 = obHoBReHne agpeca He TpebyeTca

BF: But ctaTtyca 63/cbepa

Mpuem (SPI n I°C pexumbl)
1 = npuem 3aBepLueH, bydep SSPBUF nonoH
0 = npvem He 3aBepLueH, 6ycdpep SSPBUF nyct

Nepepaya (Tonbko 1°C pexuma)
1 = BbINONHSETCS nepefada AaHHbIX, bydep SSPBUF nonoH
0 = nepepaya gaHHbIX 3aBepLleHa, oydep SSPBUF nyct
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SSPCON: Peructp ynpaBneHusi mogyns BSSP

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
| wCOL | SSPOV | SSPEN | CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO | R — uTeHue buta
but 7 But 0 W — 3anuck buta
U — He peanu3oBaHo,
ynTaeTtcs kak 0
—n — 3Ha4yeHue nocrne POR
—X — HEN3BECTHOE
3HayeHne nocne POR

out 7: WCOL: but koHdnukTa 3anuncu (cépacbiBaetcs B '0' nporpaMmHo)
1 = 6bina npegnpuHATa nonbiTka 3anucn B SSPBUF Bo BpeMs nepegayum npeabigyuiero 6anta
0 = KoHNMKTa He BbIno

6uT 6: SSPOV: but nepenonHeHns npyemMHuka
SPI pexum
1 = npuHAT HoBbIN GanT, a SSPBUF cogepxut npeabiayime aaHHble(6ant B SSPSR ByaeT notepsH).
B Begomom pexnme nornb3oBaTenb OOIMKEH npountaTh cogepxumoe pernctpa SSPBUF paxe, ecnn
TONbKO NepefaeT AaHHble. B Beayliem pexvme 6ut B '1' He ycTaHaBnMBaeTCs, T.K. Kaxaasi onepaunsi
uHuumanmanpyetcs 3anuceto B SSPBUF. (cbpackiBaeTtcs B '0' nporpamMmHo)
0 = HeT nepenonHeHus

1’c pexu1m

1 = npuwHAT HoBbI Gant, a SSPBUF copepxuT npegpigywive pAaHHble. 3HayeHve Outa He
AeNCTBUTENBbHO NpU Nepefave AaHHbIX. (copacbiBaeTcs B '0' nporpammHo)

0 = HeT nepenosHeHns

ouT 5: SSPEN: but BkntoueHus mogyns BSSP
Korga moaynb BKMOYEH, COOTBETCTBYOLME NOPThI BBOAA/BbIBOAA HACTPauBaKOTCSA Ha BbIXOZ UM BXOA
SPI pexwum
1 = mogynb BSSP BkntoueH, BeiBogbl SCK, SDO, SDI, -SS ucnonbaytotcs mogynem BSSP
0 = moagynb BSSP BhikntoyeH, BbiBOAbI paboTaloT kak undpoBbie NOpThl BBOAA/BbIBOAA

I’c pexunm
1 = mogynbe BSSP BkntoueH, BoiBogbl SDA, SCL ncnoneayotca mogynem BSSP
0 = moaynb BSSP BbIkntoyeH, BbIBOAbLI paboTatoT kak LM poBble NOPTbl BBOAA/BbIBOAA

ouT 4: CKP: BuT BbIOOpa NONAPHOCTM TAaKTOBOrO CUMrHana
SPI pexwum
1 = naccuBHbIN BbICOKUI YPOBEHb CUrHana
0 = naccuBHbIN HU3KWUI YPOBEHbL CUrHana

I°C pesxum

YnpaBsneHue TaktoBbliM curHanom SCK

1 = He ynpaBnsATb TAKTOBLIM CUrHANOM

0 = ygepxuBaTb TaKTOBbIA CUrHam B HW3KOM JIOrMYECKOM YpPOBHE (MCMOMb3yeTcs ANs MOAroTOBKU
AaHHbIX)

6uTbl 3-0: SSPM3:SSPMO: Pexum pabotel Mmogyns BSSP
0000 = Bepywmn pexxum SPI, TakToBbI curHan = Fosc/4
0001 = Begywmn pexxum SPI, TakToBbIV curHan = Fosc/16
0010 = Begywmn pexxum SPI, TakToBbI curHan = Fosc/64
0011 = Begywun pexxum SPI, TakToBbIN curHan = Beixog TMR2 / 2
0100 = Begombin pexxum SPI, TakToBbIN curHan ¢ BeiBoga SCK. BeiBog -SS noakntodeH k SSP
0101 = Begombin pexxum SPI, TakToBbIN curHan ¢ BeiBoga SCK. BeiBog -SS He nogkntoyeH k SSP
0110 = BegoMbI pexmm IZC, 7-pas3psigHas agpecaumsa
0111 = BegombI pexmm IZC, 10-paspsgHasa agpecaums
1000 = pe3eps
1001 = pe3eps
1010 = pesepB
1011 = nporpaMmMHas NoAAepxKa BeAyLLero pexuma °’C (BEOOMBIVI PEXMM BBIKIMIOYEH)
1100 = pesepB
1101 = peseps
1110 = BEOOMbIN peXnm IZC, 7-pa3psigHas agpecauus ¢ paspelleHMeM MpepbiBaHW No npuemy 6ut
START n STOP
1111 = BeQOMbIN pexnm IZC, 10-pa3psigHas agpecaums C paspeLleHueM npepbiBaHuii no npuemy omt
START n STOP
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16.3 Pexxum SPI

B SPI pexvme BO3MOXeH OfHOBPEMEHHbIV CUHXPOHHLIM MpueM u nepegada 8-paspsaaHbix AaHHbIX. Moayns BSSP B
TMMOBOM BKITHOYE€HMM UCMONb3yeT TPY BbIBOAA MUKPOKOHTpoOnnepa:

[ononHnTenbHO MOXeT ObITb 3a4eACTBOBaAH YyeTBEPTLIN BbIBOA ANA pa60TbI B pexnme BeJOoMOro:

Bxon nocneposaTenbHbix AaHHbIX (SDI);
Bbixoa nocnegoBatenbHbix AaHHbIX (SDO);
TakToBbIn curHan (SCK).

Bbi6op Begomoro (-SS).

16.3.1 PaboTta moaynsa BSSP B pexume SPI

Mpu wHMumanusaumm SPI Heobxogmmo onpegenuTe napameTpbl pabotsl Mogynsa SPl Gutamm SSPCON<5:0>.
Ynpasnsiowue 6uUTel onpeaensioT cnegyolime napaMmeTpbl paboTs:

Beaywui pexum (SCK Bbixod);
Bepombii pexkum (SCK Bxoa);

MonspHOCTb TaKTOBOrO curHana (naccueHbIi ypoBeHb SCK);
YacTtoTa TakTOBOro curHana (Tonbko B BEAYLLEM PEXUME);
Pexum Boibopa BeAOMOro (TONbKO B pexnuMme BeJOoMOro).

Ha pucyHke 16-1 noka3daHa cTpykTypHas cxema mogynsa BSSP B SPI pexume.

Puc. 16-1 CtpyktypHas cxema mogyns BSSP B SPI pexuvme

LLuHa gaHHbIX

<

>

YrteHve 3anucb
| SSPBUF |
4 SSPSR [
SDI Bur 0 TaKToBbIA
curHan

—/\ VY

=< BxnoueHue
ynpaBneHus

b

SS BuiGop
cpoHTa
2
BuiGop
TAKTOBOrO CUrHana
SSPM3:SSPMO
SMP}i,CKE 4 Beixog TMR2
2 2

% | | Buibop
hpoHTa

SCK

Mpepgen. | TosT
4,16, 64

bur HanpasneHus TRIS
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Moayne BSSP coctouT 13 npuemHoro/nepegatowiero pernctpa casura (SSPSR) n 6ydepHoro peructpa (SSBUF). B
pernctpe SSPSR BbINONHSAETCS COBUI AaHHbIX W3/B MUKPOKOHTpornep crtapwum 6utom Bnepea. B pernctpe SSPBUF
COXpaHATCA 3anvcaHHble OaHHble, noka He OyayT nonyyeHbl HoBble. [puHsB 8 OMT gaHHbIX B permctp SSPSR oHu
nepenucbiBatotcad B SSPBUF, yctaHaBnuBaetca B '1' donar nomHoro npuemHoro Oydepa BF (SSPSTAT<0>) u dnar
npepbiBaHnss SSPIF. [OBonHas Oydepusaums npyHUMAeEMbIX OaHHbIX MO3BONSET MPUHMMATb CReaylLlmMin 6anT OO YTeHus
npenbigywero. fiobas 3annce B permctp SSPBUF Bo Bpems BbIMOMHEHWs onepauun npvema/nepefayn faHHbIX Oypet
UrHopvpoBaHa, npu 3ToM yctaHasnueaeTca B '1' conar WCOL (SSPCON<7>). [Nonb3oBaTenb AOMKEH NporpaMmMHO cOpocuTb
6ut WCOL B '0', 4ToGbl ObiNa BO3MOXHOCTb MPOBEPKU BbIMNONHEHNs 3anucu B permctp SSPBUF. MNpu npueme gaHHbIX B
pexume SPI pernctp SSPBUF gomkeH ObiTb npoyvTaH O MOMEHTa OKOHYaHwWs npuema crnepgytowero 6anta. but crartyca
npuemHoro dycepa BF (SSPSTAT<0>) ykasbiBaeT Ha nonydyeHme HoBoro 6arta gaHHbeix. but BF annapatHo cbpacbkiBaeTtcs B
'0" npu yteHnm pernctpa SSPBUF. MpuHaTblie AaHHbIE MOryT BbITb HEAOCTOBEPHBIMU, ecnu pexuM SPI ncnonb3yeTcsa Tonbko
Anst nepepayn fadHbiX. MNpepbiBaHus ot mMogynsa BSSP uvcnonb3yTca ong onpefeneHus 3aBeplueHus npuemal/nepenayn
OaHHbIX (B nognporpamme o6paboTku npepbiBaHuMi Heobxogumo npounTaTh/3anucate peructp SSPBUF). Ecnm He
nnaHupyeTcs ucnonb3oBaTb MpepbiBaHWs OT moayns BSSP, 1o Heobxogumo npeaycMoOTpeTb MporpamMmmHyt0 MPOBEPKY
BbINONMHeHus 3anucu B pernctp SSPBUF ans nepepayn gaHHbix. B npumepe 16-1 nokasaHa 3arpyska [AaHHbIX B Perncrp
SSPBUF (SSPSR) ans nepegayn AaHHbIX. 3aTeHeHHas komaHnAa TpebyeTca TOonbko, eCcrnv NpuMHUMaemble AaHHbIe MMET
Kakoe-TO 3Ha4yeHue (B HEKOTOPbIX NpUoXeHusax Mogyns BSSP B pexwume SPI ncnonb3dyeTtca Tonbko Ana nepefaydn AaHHbIX).

lMpumep 16-1 3arpy3ka gaHHbix B pernctp SSPBUF(SSPSR)

BCF STATUS, RP1 ;BaHk 1
BSF STATUS, RPO ;
LOOP BTFSS SSPSTAT, BF ;[aHHble NpuHATbLI?
Goro Loor :Het
BCF STATUS, RPO ;bank 0
MOVF  SSPBUF, W ;3arpyantb B W 3HaveHne ns SSPBUF

MOV RXDATA ;Ecnn Heobxoanmo, CoOXpaHnTb 3Ha4YeHne B NamsATu
MOVFE  TXDATA, W ;3arpyantb B W 3HauveHne ns TXDATA
MOVWF  SSPBUF ;Mepenatb HOBblE AaHHbIE

Peructp SSPSR He pocTyneH Ansi HEMOCPEACTBEHHOTO YTEHWS UNW 3anvcu, BCE OMnepauvn BbIMOMHAITCHA 4Yepes
pernctp SSPBUF. B pernctpe SSPSTAT Haxogdatcsa 6uThl, ykasbiBaloLme Tekylee coctosHne mogynsa BSSP.

16.3.2 Hactpouka BbiBOAoOB B pexume SPI

Ons BknodeHnss mopynsa BSSP Heobxoammo yctaHoBuTe 6ut SSPEN (SSPCON<5>) B '1'. Ona cbpoca wnu
nepeHacTponku pexumma SPI pekomeHayeTcs copocutb 6ut SSPEN B '0', BEINOMHUTL U3MEHEHMS NapaMeTpoB paboThl, a 3aTem
BHOBb ycTaHoBuTb 6uT SSPEN B '1'. Nocne BkntoyeHus BSSP B pexume SPI BoiBogbl SDI, SDO, SCK, -SS ncnonb3aytoTtcs
nocrnefoBaTenbHbIM NOPTOM. [Nsi KOPpPekTHOM paboTbl nmocrnefoBaTenbHOro nopta outel permctpoB TRIS gomkHbl 6biTh
HacTpoeHbl crneayoLwem obpasom:

*  SDI, 6uT TRIS pomkeH 6bITb ycTaHOBMNEH B '1';

» SDO, 6ut TRIS gomxkeH ObiTb cOpolleH B '0';

*  SCK (Bepywwmm pexum), out TRIS gomxeH 6biTb copolueH B '0';

»  SCK (Begombint pexxum), 6ut TRIS gomkeH 6biTb ycTaHoBMEH B '1;
* -SS, ouT TRIS pomkeH 6bITb ycTaHOBMNEH B '1'.

Tliobas HexenaTtenbHas yHKUMA NOCnefoBaTeNbHOrO NopTa MOXeT ObiTh BbIKMIOYEHa, HacTpavnBas COOTBETCTBYHOLLME
6uTbl perncTpoB HanpasneHuns AaHHbix TRIS. Hanpumep, ecnn B pexvme Beayliero SPI BbiNonHsAeTcA TONbKO nepepaya
AaHHbIX, To BbiBoAbl SDI 1 -SS mMoryT ncnonb3oBatbes kak Lmdposble BbIXoAbl, cbpocus cooTeeTcTBYOWME 6UThl TRIS B '0'.

WWW.MICROCHIP.RU — nocTtaBku 1 Texnogaepxka Ha pyCCKOM 5i3blKe 8
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16.3.3 TunoBoe BKNOYEeHUe

Ha pucyHke 16-2 noka3aHO TMMOBOE COeAUHEHME OBYX MUKPOKOHTPONNEepoB. 'NaBHbIi MUKPOKOHTponnep (npoueccop 1)
WHULManuM3npyeT nepegady, dopmupys TakTtoBbii curHan SCK. [aHHble caguratoTcs Mo aKTMBHOMY (DPOHTY TakTOBOrO
curHana. [na ogHOBpeMeHHOro npuema/nepefadn AaHHbiX (OUMKTUMBHBLIX AaHHbIX) 06a MUKPOKOHTpOmnepa AOMKHbl MMETb
OVHaKOBYIO NONSIPHOCTL TakToBOro curHana (but CKP). Beero cylecTByeT Tpu cueHapusi nepefadn AaHHbIX:

*  Bepywwui nepenaet faHHble - BeAOMbIV nepefaeT (PUKTUBHbIE OAHHbIE;
*  Bepywuin nepenaet AaHHble - BeAOMbIV NepeaaeT AaHHbIE;
*  Bepywwii nepepaeT UKTUBHBbIE AaHHbIE - BEAOMbI NepeaaeT AaHHbIE.

Puc. 16-2 TynoBoe coegnHeHne BeayLwero n segomoro SPI

: Beaywwit SPI SSPM3:SSPMO = 00xxb : : Bepomblid SPI SSPM3:SSPMO = 010xb :
I SDO | | SDI :
| | > | |
| | | |
[ Bydbep [ [ Bydcep [
| nocnefoBaTensHoro | | nocnegocBaTensHoro |
| nopra | | nopra |
| (SSFPBUF) | | (SSFPBUF) |
| | | |
| | | |
| | | |
| | | |
| CaBuroBelii perncTp Sbl , SDO CaBuUroBkIi perucTp |
| (SSPSR) L | (SSPSR) |
: MSb LSb | | MSb LSb :
! | TakTOBbIiA CUrHaN !
: SCK | » SCK :
: Mpoueccop 1 : : Mpoueccop 2 :
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16.3.4 Pexxum Begywiero SPI

Begywuin WHBI MOXET MHMLManNM3npoBaTh nepegady AaHHbIX B 1060 MOMEHT, MOCKOMbKY OH reHepupyeT TakTOBbIi
curHan, u onpegensieT, Korga BedoMbl (Mpoueccop 2) AOMKeH nepefaTtb OaHHble B COOTBETCTBMM C UCMONb3yeMbIM
NPOTOKOSIOM.

B pexwume Bepyllero gaHHble nepefarTca/MpUHATBI Mocne ux 3anucu/yteHns mns pernctpa SSPBUF. Ecnm B SPI
pexume TpebyeTca TONbKO NpMHUMAaTbL AaHHble, BbiBog SDO moxeT ObiTb 3abnokvpoBaH (HacTpoeH kak BxoA). [daHHble ¢
BoiBoAa SDI nocnepoBatensHo casuraoTcd B permctp SSPSR ¢ yctaHOBNEeHHOW CKOpoCTbio. Kaxabli MpuHATLIA GanT
sarpyxaetcsa B pernctp SSPBUF (kak HopmanbHO MomyyYeHHbIn 6anT) ¢ hopMrMpoBaHMEM NPepbIBaHUA U BO3AENCTBMEM Ha
COOTBETCTBYOLUME BUTHI cTaTyca. 3Ta PyHKUMA MOXET ObITb NoMnesHa npu peannsauny "MoHMTOpPa LWKHLI".

MonapHOCTbL TakToBOro curHana ycraHaenuaetca 6utom CKP (SSPCON<4>), yto no3sonsieT nonyyvTb pasnunyHble
MeToAbl nepefadv AaHHbiX. [aHHble Bceraa nepepatTcs ctapwvM 6utom Bnepen. B Beayulem pexume yactoTa TakTOBOro
curHana BbibupaeTcs NporpamMmmHo:

. Fosc/4 (vnn Tey);

*  Fosc/16 (unn 4 x Tcy);

*  Fosc/64 (unn 16 x Tey);

*  Bbixog Tanmepa TMR2 / 2.

Puc. 16-3 BpemeHHasa guarpamma pabotsl Mogyns BSSP B pexwumve Begywero SPI

oy [N [ o

SSPIF |
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16.3.5 Pexxum Begomoro SPI

B pexwume Begomoro faHHble nepegarTcs/MpUHUMAaloTCs MO BHELWHeMY TakToBOMY curHany Ha BbiBoge SCK. Korpa
npuHYMaeTcs nocnegHui 6ut GawiTta, yctaHaBnmBaeTcd B '1' conar npepbiBaHuin SSPIF.

MonsapHocTb TakToBOro curHana Bbibupaetcs 6utom CKP (SSPCON<4>). BpemeHHble auarpaMmmbl nepefadv AaHHbIX
no nHtepdericy SPl cmoTpute Ha pucyHke 16-3, 16-4 (maHHble nepefalrTcs cTapwmm 6utom Bnepen). BHeWHWn TakToBbIN
CWrHan JOIMKeH YOOBMNeTBOPATL TpeboBaHMAM ANUTENBHOCTU HU3KOTO Y BbICOKOTO JIOFMYECKOro YPOBHS, ONUCaHHBbIM B pasgene
SMNEKTPUYECKNX XapaKTePUCTUK.

B SLEEP pexume MWKpOKOHTpoOnnepa BeAOMbI MOXET npuHuMaTb/nepefaBaTb AaHHble. [locne npvema AaHHbIX
MUKPOKOHTpONnep BbIXoanT 3 pexuma SLEEP, ecnu paspelueHs npepbiBaHusa oT moayns BSSP.

Puc. 16-4 BpemeHHas gnarpamma pabotel mogynst BSSP B pexume segomoro SPI (CKE=0, 6e3 -SS)

ew-0—1 — L L L L
(Sé:KKP=1) A : : : ' '
| | o | |

spo [ ém7:>< sme:>< sm5:>< 5m4:>< sms:}( Bur 2

SSPIF .

Cnepyiowmia
TakT Q4 nocne Q2
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16.3.6 Bbi6op Begomoro B pexume SPI

B pexunme SPI BbiBog -SS no3sonseT nogknoyaTtb HECKONMbKO BeAOMbIX K ogHOMy Beayuiemy. Mogyns BSSP gomkeH
HaxoguTbes B pexumMe Begomoro SPI (SSPCON<3:0> = 0100), 6ut TRIS ang BbiBoga -SS yctaHoBrneH B '1', 4yTobbl No3BONMTL
BeayLleMy BblOMpaTh Begomoro. Koraa Ha BbiBoAe -SS NpucyTCTBYET HU3KUIA NTOTMYECKUIA YPOBEHDb, Nepeaada 1 npueM AaHHbIX
paspeLueHbl, a BoiBog SDO ynpaBnsetca moaynem BSSP. Ecnu Ha BbiBoge -SS BbICOKMIA YpOBeHb curHana, To BbiBog SDO
nepexoauT B 3-e COCTOsIHME. B 3aBMCMMOCTM OT NMPUNOXEHMST MOXET NOTPpeboBaTbCA BHELLHWUIA NOATArMBAOLWMNA pe3ncTop Ha
BbiBoae SDO.

[ns peanusauun AOByx npoBogHoro mHTepdpenca BbiBog SDO moxeT 6biTb coegmHeH ¢ SDI. Korga SPI pomkeH
paboTtaTb kak NnpMeMHuK, BbiBog SDO HacTpavmBaeTcs Ha BXOA, Y4To oTkno4daeT nepegatdmk ot SDO. SDI Bceraa gomkeH 6biTb
HacTpoeH Kak BxoA (pyHkuua SDI), T.K. 3TO He co3aaeT KOHMIUKT LUMHBbI.

Puc. 16-5 BpemeHHas anarpamma pabotel mogynst BSSP B pexxume SPI ¢ Bbibopom Begomoro

oo | HplnEalalnie
2K ; : : ! !
|

SSPIF .
Cnenyowmwi L

TakT Q4 nocne Q2
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Puc. 16-6 BpemeHHas gnarpamma CMHXpOHM3aLmMmM Be4OMOro

SCK
(CKP =0
CKE = 0}

SCK 1
(CKP = 1 :

CKE = 0)

3anucs B
SSPBUF

I

. ' (C .
so0 ——QEIIID< 5 7 6o < B 7 T3 B

Dl OO OC
(SMP = 0) : L BuT7 : : : . Bur7, : ' BuTO ,
Onpocexoga | ' | ' | ' \ . , .
sMP=0) . B S : | A S S S S
SSPIF 55
Mepepaya aaHHbIX
u3 SSPSR B SSPBUF (C T

JJ

16.3.7 Pa6oTta B SLEEP pexume MUKpOKOHTpoOnnepa

B pexume Bepyuwiero SPI TaktoBbI curHan mogyns BSSP oTcyTcTByeT, cocTosiHMe npuemal/nepefayv AaHHbIX He
M3MeHsiIeTCA [0 BbiXoda MUKpPOKOHTponnepa u3 pexuma SLEEP. lMocne Bbixoga MWKpOKOHTponnepa u3 pexuma SLEEP
mMoaynb SSP npogomkut nepeaady/npuemM gaHHbIX.

B pexwvme Begomoro SPI gaHHble MoryT BbiTb NpUHATEI/NEpeAaHsbl, T.K. COBUrOBbIN pernctp pabotaeT aCMHXPOHHO. JTO
nossonset B SLEEP pexume MukpokoHTponnepa npuHsaTb/nepenats AaHHble B/M3 coBUroBoro perncrpa. Kak tonbko 6yayt
npuHATHI Bce 8 BUT AaHHbIX, ycTaHaBnmeaeTca B '1' donar npepbiBaHusa ot mogyna BSSP, n ecnu npepbiBaHUA paspeLueHbl,
MUKPOKOHTponnep BuiiaeT n3 SLEEP pexwuma.

16.3.8 AdhchekT cOpoca

JioGol cBpoc MUKPOKOHTpONNepa BbikMoYaeT Modynb BSSP, npuem/nepenaya faHHbIX NpekpallaeTcs.

Tabnuuya 16-1 PerucTpbl 1 6UThl, cBA3aHHble ¢ paboTow moayns BSSP B pexwvme SPI
Umsna But7 | butr6 | butr5 | but4 | butr3 | but2 | but1 | but0

C6poc Apyrue
POR, BOR cbpochbl

INTCON GIE PEIE TOIE INTE | RBIE® | TOIF INTF | RBIF? | 0000 000x | 0000 00Ou

PIR SSPIF® 0 0

PIE SSPIE® 0 0
SSPBUF Bydep npvemHrka BSSP / peructp nepegartymka XXXX XXXX uuuu uuuu
SSPCON WCOL | SSPOV | SSPEN CKP SSPM3 | SSPM2 | SSPM1| SSPMo | 0000 0000 0000 0000
SSPSTAT - - D/-A P S R/-W UA BF --00 0000 | --00 0000

O603HayveHus: - = He NCMonb3yeTes, YnTaeTcs Kak 0; u = He N3MEHSAETCS; X = He U3BECTHO; q = 3aBUCUT OT YCMOBUN.
3aTeHeHHble 6uThl Ha paboTy He BNUSIOT.
Mpumevanus:

1. PacnonoxeHne 6UTOB CMOTPUTE B TEXHUYECKOW LOKYMEHTALMN HA MUKPOKOHTPOIINEP.

2. B HekoTOpbIX MMKPOKOHTpOIepax aTm 6utbl MoryT obo3HadvaTecs kak GPIE n GPIF.
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16.4 Pexxum I’C

Mogyne BSSP nonHocTbio nogaepxmBaeT Bce (PYHKUMM BEAOMbIX YCTPOMCTB, BKIKOYasi NOAAEpXKy obLiero BbI30Ba,
annapaTHble npepbiBaHMA no getektupoBaHutio 6utoB START n STOP pgna onpegeneHus 3aHsatoctu wwuHbl 1“C npwm
nporpaMMHoV peanusauuv pexuma Begyuwlero. B BSSP mogyne peanusoBaHa noaaepxka CTaHAapTHOIO pexuma 7,
10-paspsigHoi agpecaunn. ,D,OI'IOJ'IHMTeJ'IbHO CMOTpUTE NpunoxeHue A, B KOTOPOM [aHO KpaTkoe onucaHune wiuHbl |°C.

Onsa paboTbl ¢ WuHoM | c ucnonb3yeTcs ABa BbiBOAA SCL (cvrHan cuHxpoHu3aummn) u SDA (paHHble). BoiBogbl SDA n
SCL aBTOMaTU4eckn HacTpamBalTCsl Npu BKIHOYEHUN pexnma | 2C. BkritoyeHue moayns BSSP BbinonHseTcs ycraHoBKoW 6uta
SSPEN (SSPCO<5>)B'1".

dunbTp "glitch" noagkniover k BeiBogam SDA n SCL, korga oHM HacTpoeHbl Ha Bxod. PunbTp paboTaeT B pexumax
100xlMy n 400ky. B pexmume 100k, korga BeiBogbl SDA n SCL HacTpoeHbl Ha BbiXxod, PUNbTP KOHTPONMPYET ANUTENbHOCTb
dopMUPYEMBIX CUTHANOB HE3ABMCMMO OT TaKTOBOW YAaCTOTbl MUKPOKOHTpOIepa.

Puc. 16-7 CTtpykTypHas cxema moayns BSSP B pexvmve I’c

LLinHa
AaHHbIX
YetHne #L ;% 3anuce
SCL SSPBUF
X If @ JL
X H SSPSR
SDA MSb LSb
7
N/
‘ Hetekrop agpeca }—»Ap,pec
cosnarn
| sspapD |
HetekTop 6uTtos V(G:TaHogKa,
— cbpoc 6UTOB
Start, Stop S, P (SSPSTAT)

Onsi ynpaBneHuns mogynem BSSP B pexwumve I’c MCMonb3yeTcsi NSiTb PErMCTPOB:
e SSPCON, peructp ynpaeneHust BSSP;
e SSPSTAT, peructp cratyca BSSP;
e SSPBUF, bydep npuemHuka/nepeaatymka;
e SSPSR, caurosebiii peructp (Monb3oBaTento He AOCTYNEH);
e«  SSPADD, pernctp agpeca.

B pernctpe SSPCON yctaHasnuaeTtca Tpebyemblin pexum ’C. C nomMoLbo Yyetbipex 6utoB (SSPCON<3:0>) MOXHO
BblIOpaTh OAMH U3 PEXMMOB 1°C:
*  Bepombii pexum I’c, 7-paspsigHasn agpecaums;
. Begombin pexnm IZC, 10-paspsgHasa agpecauus;
e [porpammHas nogaepxka BeayLLero pexumma ’C ¢ KOHKYpeHLMen Ha LnHe (pa3pelueHne npepbiBaHun
no npuemy 6utos START n STOP);
* [porpammHas nogaepkka BegyLLero pexvma °’C (BEOOMBIV PEXMM BBIKMHOYEH).

Mpn BbIGOPe ntboro pexuma I’c BoiBoAbl SCL n SDA pomkHbl OblTe HacTpOeHbl Ha BXOA, YCTAHOBKOW
cooTBeTcTBYytonx 6utoB peructpa TRIS B '1'. locne BbIGopa pexmma ’C u yctaHoBkm 6uta SSPEN B '1' BbIBOABI
SDA (nuHust ganHbIx), SCL (NMnHUS CMHXPOHM3aLMKM) NoaKoYaloTes K mogynio SSP.

Peructp SSPSTAT copepxut OuTbl cTtaTyca nepefadv AaHHblX: oOHapyxeHue Ha wwuHe 6utoB START (S) unu
STOP (P), cdnar npuema 6awvita faHHbIX Unu agpeca, ykasaTenb 3arpy3ku crapwero 6ainTta 10-paspsigHoro agpeca, 6wt
onepauuu npuema/nepenayu.

B pernctp SSPBUF 3arpyxatoTca aaHHble Ana nepegaydv no wuHe | %C, M M3 Hero YMTaKTCS npuHATblE AaHHble. Pernctp
SSPSR BbINONHSET CABUT NpUHMMaeMbix/nepegasaemMbix AaHHbIX. Mpu npueme aaHHbix pernctpel SSPBUF, SSPSR paboTtatot
Kak ABYXypOBHEBbI Bydep npuemHuka. bBydep no3sonser npuHMMaThb Cneayrowmn 6anT 40 YTeHUs npeablayLiero npuHATOro
6anta n3 peructpa SSPBUF. Korga 6awt nonHoctbio 3arpyxxeH B SSPSR, oH nepepaetca B peructp SSPBUF un
ycTaHaBnuBaeTcs dnar npepbiBaHus SSPIF B '1'. Ecniu NONHOCTLIO NPUHST crieayroLwmnn 6anT 4o YTeHns npegbigywero 6anTa
n3 SSPBUF, To ycTtaHaBnmBaetca 6ut SSPOV (SSPCON<6>) B '1', a 6anT B peructpe SSPSR 6ynet notepsiH.

B peructp SSPADD 3anucbiBaeTcs agpec Begomoro yctponctsa. B 10-paspsgHom pexvme nornb3oBaTenb [OMKeH
CHavyana 3anucbiBaTb cTaplwmn 6anT agpeca (1111 0 A9 A8 0). MNMocne cooTBeTCTBUA cTapluero 6anta agpeca Heob6xoanMo
3arpyantb Mnagwmn 6ant agpeca (A7:A0).

WWW.MICROCHIP.RU — nocTtaBku 1 Texnogaepxka Ha pyCCKOM 5i3blKe 14



000 «Mwukpo-Yun» - noctaska komnnektyowmx Microchip ten.: (095) 737-7545 DS33023A

16.4.1 Pexxum Begomoro I°C

B pexvnme Begomoro I°’c BbiBogbl SCL, SDA pomkHbl 6bITb HacTpoeHbl Ha Bxod. Mogyns BSSP aBTomaTtmyecku
N3MeHUT HanpasneHue BbiBoga SDA npu nepepaye AaHHbIX BEAOMbIM.
Mpu coBnageHwn agpeca wnu nocne npvema 6anTa JaHHbIX (ECnNW NpeaBapuTenbHO COBMan ajpec) annapaTtHo
reHepupyetcst 6ut nogreepxaexusi (-ACK), a 3ateM gaHHble u3 peructpa SSPSR 3arpyxatotcs B SSPBUF.
CyuiecTByeT HeCKONbKO ycrnoBui, npu Kotopbix OutT -ACK He dopmupyeTcs (3TM ycrnoBWs MOTyT BO3HUKaTb
OLIHOBPEMEHHO):
a) bur BF (SSPSTAT<0>) = 1 nepeq npneMom AaHHbIX;
b) Bwut nepenonHerHna SSPOV (SSPSTAT<6>) = 1 nepea npMemMoM AaHHbIX.

Ecnn 6ut BF = 1, 10 3HayeHne n3 SSPSR He nepenucbiBaetca B peructp SSPBUF, a 6utbl SSPIF u SSPOV
ycTaHaBnmBatoTca B '1'. B 1abnuue 16-2 nokasaHbl onepauuu nocrne npvema 6anta npu pasnuyHbIX 3HadYeHusix 6utos BF,
SSPOV. B 3aTeHeHHbIX f4erikax MokasaHa cuTyauus, Korga BoBpems He Obin cbpoweH 6ut nepenonHexnms SSPOV B '0'.
3ameTbTe, YTO OMT BF annapaTtHo cbpackiBaetca B '0' npu yTeHun u3 peructpa SSPBUF, a 6ut SSPOV Heobxoanmo
cbpacbiBath B '0' nporpammHo.

MuHuManbHas ANMTENbHOCTb NOTMYECKNX YPOBHEW BXOAHOrO CurHamna cuHxpoHu3daumn SCL gorkHa yaoBneTBopsATb
TpeboBaHuAM pasfena anekTpu4ecknx xapakrepuctuk (cm. napametpsl 100 1 101).

16.4.1.1 Adpecayusi
Mocne BknoveHnsa mopyns BSSP oxupaetca dopmupoBaHne Ha wuvHe 6uta START. MonyumB 6ut START,
npuHnmaeTcs 8 6ut B caBuroBbii permctp SSPSR. Boibopka 6MTOB nponcxoanTt no nepegHemy pOHTY CUHXPOHU3MPYIOLLErO
curHana Ha BbiBoge SCL. Mo 3agHemy dpoHTYy BOCbMOro Takta curHana SCL 3HauvenHne B peructpe SSPSR<7:1>
CcpaBHMBaeTca ¢ cogepxmmbliM permctpa SSPADD. Ecnu 3HayeHne agpeca coBnagaeT, a 6utel BF n SSPOV paBHbI Hynto, TO
BbIMOMHATCH crneaylLwmne AencTBUs:
a) 3HadeHue permctpa SSPSR 3arpyxaetcs SSPBUF no 8-my 3agHeMy cdpoHTy curHana SCL;
b) YcranaBnuBaetcs pnar BF B '1' (Bydep nonoH) no 8-my 3agHemy cpoHTy curHana SCL;
c) [eHepupyetcs 6ut -ACK;
d) VYcrtaHaBnuBaetca cnar npepbiBaHni SSPIF B '1' (ecnu paspelueHo, reHepupyeTcs npepbiBaHue)
no 9-my 3agHemy cpoHTy curHana SCL.

B pexvme Bepomoro npu 10-pa3psgHon agpecaumm Heobxoaumo npuHaTe ABa 6anTa agpeca. MATb cTapumx 6uT
nepsoro GanTta onpefenslT: SABNAETCS NW  MNOMyyYeHHbln 6anT nepBbiM  Gavitom  10-paspsgHoro  agpeca.
But R/-W(SSPSTAT<2>) ponxeH GbITb HacTpoeH Ansa npuema BToporo 6anta agpeca. [ins 10-paspsgHon agpecauny nepebiii
6ant apgpeca pomxkeH umeTb ¢opmat 1111 0 A9 A8 0', roe A9:A8 pgBa crapwwx 6Guta agpeca. PekomeHgyemas
nocnegoBaTenbHOCTb AencTemi npu 10-pa3psgHon agpecauun (warv 7-9 ans nepegady BE4OMbIM):

1. TMpuHaTe cTapwun 6ant agpeca (ycraHaenusatoTcs 6utel SSPIF, BF n UA (SSPSTAT<1> B '1").

2. Banucate mnagwwii 6aiTt agpeca B peructp SSPADD (annapatHo cbpacbiBaetca 6ut UA B '0' 1
"otnyckaetca" nuHua SCL).
BbinonHutb uteHune n3 pernctpa SSPBUF (c6packiBaetcsa 6ut BF B '0') n cbpocutb donar SSPIF 8 '0'.
MpuHaTL Mnaawwum 6anT agpeca (yctaHasnusatotca 6utel SSPIF, BF n UA (SSPSTAT<1>8'1").
Banucatb ctapwun Gant agpeca B peructp SSPADD (annapaTtHo cbpacbkiBaetcs 6ut UA B '0' u
"otnyckaetca" nuHua SCL).
BbinonHute uteHune u3 pernctpa SSPBUF (cbpackiBaetcs 6ut BF B '0') 1 c6pocutb donar SSPIF B '0'.
MpuHATL 6UT NnoBTOpPHLIN START.
MpuHATL cTapluun 6anTt agpeca (yctaHaBnueatTca 6utel SSPIF n BF B '1').
BbinonHute uteHune u3 pernctpa SSPBUF (cbpacbiBaetcs 6ut BF B '0') n c6pocutb donar SSPIF B '0'.

ok ow

©eN®

MpumeyaHue. B 10-pa3psgHOM pexvme nocrne KomaHnabl noBTOpHbi START (war 7) He Tpebyetcss oOHOBRATb
3HayeHue B pernctpe SSPADD. B gaHHoM criyyae TpebyeTca cooTBETCTBUE TOMbKO NepBoro 6anta agpeca.

Ta6nuya 16-2 Onepaumu nocne npuema 6anTa Npy pasnuyHbix 3HavyeHusax butos BF, SSPOV

BuTbl cTaTyca npMeMHuUKa 3anucb us SSPSR dPopmupoBaHue YcTaHoBKa conara
BF SSPOV B SSPBUF 6uta -ACK npepbiBaHu SSPIF
0 0 Ectb Ectb Ectb
1 0 Het Het EcTb
1 1 Het Het Ectb
0 1 Ectb Het Ectb

MpumeyaHune. B 3aTeHeHHbIX s4enkax nokasaHa cutyaums, korga BoBpeMs He 6bin copolleH 6ut nepenonHeHns SSPOV B '0'.
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16.4.1.2 lMpuem OaHHbIX

Ecnn 6ut R/-W B agpecHom bGalite paBeH Hynio, a NPUHATLIM aapec CoBrnagaeT C agpecom yCcTponcTea, 1o 6ut R/-W B
peructpe SSPSTAT cbpacbiBaetcs B '0". MNMpuHATLIN agpec 3arpyxaetcsa B peructp SSPBUF.

Ecnn 6ut BF (6ydep nonoH) nnu SSPOV (nepenonHeHve Oydepa) yctaHoBrneH B '1', To 6uT noatesepxaeHusa -ACK
He dopmupyeTcs. ATy owmbky Heobxoammo obpaboTaTte nporpammHo. Ecnn Obino BeinonHeHo yteHne us peructpa SSPBUF
HO He Obin cbpolueH 6ut SSPOV B '0', To 6uT -ACK He chopmumpyeTcs.

MpepbiBaHWe oT moayns BSSP reHepupytoTcs npm Kaxkgom NnpuHATOM 6anTe ¢ winHbl | ’c, yctaHoBkow cnara SSPIF B '1'
(cbpacbiBaeTca nporpammHo). Permctp SSPSTAT ncnonb3yeTtcsa Ans onpegeneHys tuna npuHsaTtoro 6anTa.

Puc. 16-8 BpemeHHasa gnarpamma npuema gaHHbIX Be4OMbIM 1’c (7-paspsagHas agpecaumsi)

. Mpuem agpeca RW=0_ Mprem paHHbIX ACK Mpuem AaHHBIX CK . -
SDA "T\1_/ATXRGXRSYA4XASXAZXAT), ;" D7 e DSXD2XD3X02XBTX D0\ _/D7XD6XDS DA\ D32 XBT00 §\_ 1/
| |
| | ' | |
scL s\ A\ 2\ B\ 4\ 56\ 7\ fe) fo 2L\ /AL B\ BT\ BB/ /2 B\ a5\ o\ /7 o\|/p!
. P : T
SSPIF (PIR1<3>) | [7]=——TporpammHasi ouutckal | [ 3asepLuieHne
! I | nepenauu
|
|
BF (SSPSTAT<0>) «—YTeHne SSPBUF | 1
|
|
SSPOV (SSPCON<6>) I
but SSPQV ycraHasnusaeTcs, noToMy 4to SSPBUF nonoH A

ACK —
He cbopMUpyeTCA
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16.4.1.3 [Nepedaya daHHbIX

Ecnun 6ut R/-W B agpecHom GanTe paBeH '1', a NpuHATLIM agpec coBnagaeT ¢ agpecoMm yCcTpomncTtea, 1o 6ut R/-W B
peructpe SSPSTAT yctaHaBnuBaetcst B '1'. MpuHaTbin agpec 3arpyxaetca B peructp SSPBUF. But -ACK copmupyeTcs
AeBATbIM 6uToM, nocne yero nuHusa SCL yaepxuBaeTcs B HU3KOM NlormyeckoM ypoBHe. [NepenaBaeMble AaHHble JOMKHbI ObITb
3anucarbl B permctp SSPBUF, nocne 4yero oHn aBTomatmnyecku nepenucbiBatotcss B pernctp SSPSR. Mocne 3anncn gaHHbIX
Heobxoamnmo "otnycTuth" curHan SCL yctaHoBkon 6uta CKP(SSPCON<4>) B '1'. BegylmMi WWHbI KOHTPONUPYET COCTOSIHWE
nuHum SCL, oxugasa cMeHbl ypoBHA curHana. Bocemb GUT 3arpykeHHbIX AaHHbIX NOCNeAoBaTeNbHO CABUraTCA Mo 3agHEMY
dpoHTy curHana SCL, 4To rapaHTUpyeT 4OCTOBEPHOE 3HA4YeHUe AaHHbIX Ha nuHumM SDA (cM. pucyHok 16-9).

Mopyns BSSP reHepupyeT npepbiBaHve no kaxagomy nepegaHHomy 6anty, yctaHasnueas 6ut SPPIF B '1' no 3aagHemy
dpoHTy aesaToro Takta curHana SCL. ®nar SSPIF gomkeH GbITb cOpoweH nporpammHo. Peructp SSPSTAT wmcnonb3yetca
ONns onpegeneHns ctatyca nepegayun gaHHbIX.

Bepyuiee yctporctBo chopmupyeT 6uT noareepxaeHnst -ACK Ha aeBsTom Takte curHana SCL ons Kkaxgoro npuHATOro
6anta. Ecnun 6ut noareepxaerHus -ACK He cdopMupoBaH (BbICOKMI ypoBeHb curHana SDA), nepefaya AaHHbIX 3aBepLueHa.
Jlorvka BegomMoro yctporicTBa HacTpavBaeTca Ha obHapyxeHue 6uta STATR. Ecnu 6ut noateepxaeHust -ACK 6bin nonyyeH
(Hu3kuin ypoBeHb curHana SDA), B pernctp SSPBUF Heobxoaumo 3anucatb HoBbI 6aniT ansa nepepauu. JinHmio SCL Takke
Heobxoammo "oTnycTuth", ycTtaHoskomn 6uta CKP B '1'.

Puc. 16-9 BpemeHHas gnarpamma nepegadv gaHHbIX BE4OMbIM 1’c (7-paspsagHas agpecauust)

Mpuem appeca RW = 1 Mepepava paHHbix ACK - - -
SDA /AT X A6 X A5 X A4X A3 X A2 X AT ) D7) D6 X D5 X D4 X D3 X D2 X D1 X DO) .

SCL

» 3anumchb YaepxaHve \\
+ BAHHBIX . SCL B Hi13KOM ! !
ypoBHe . .

! +—— porpaMmMHan O4MCTKa :
BF (SSPSTAT<0>) l \ \—

3anucs B SSPBUF |

SSPIF (PIR1<3>)

CKP (SSPCON<4>) '

f— MporpaMMHan ycTaHoBka,
rocre 3anucy AaHHbIX
B SSPBUF

16.4.1.4 Ap6umpax makmoeoz20 cuzHana

ApbuTpax BEINOMHACTCA Ha NUHM SCL, yTobbl 3anpeTuTb Be4oMoMy hopMMpoBaTh CrieAyoLLMiA TakToBbIN nMnynbsc. B
pexume Begomoro 1°C nuHns SCL OyneT yaepxvBaTbCA B HA3KOM JIOTMYECKOM YpoBHe, noka LMY He oTBeTWT Ha npepbiBaHue
(SSIF=1, CKP=0). JaHHble, KOTOpble HY>KHO NepeaaTb BeAOMOMY, 3anucbiBatoTcs B peructp SSPBUF, 3atem ycTaHaBnuBaeTcs
B '1' 6ut CKP, no3sonsia BegyLiemy hopMmnpoBaTh TaKTOBbIN CUrHar.
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16.4.2 Pexxum Begywero I°C (nporpaMmmHas peanusauus)

B pexvme Beayliero nogaepxusBaeTcs reHepauusa npepbiBaHui npu obHapyxeHun Ha wwuHe 6utoB START n STOP.
Butel STOP (P) n START (S) B peructpe SSPSTAT pasHbl '0' nocne cbpoca MUKPOKOHTpoOSfiepa WUnu npu BbIKIKOYEHHOM
moayne BSSP. LLnHa HaxoanTca B HEAKTUBHOM COCTOSHUM, ecnu 6uT P=1 unn oba 6uta S, P paBHbl '0'.

B pexume BefyLero ynpaBneHmeM yposHeMm curHana Ha nuHusix SCL u SDA BbinonHsaeTcs cOpocom COOTBETCTBYHOLLUX
6utoB TRIS. Ha Bbixoge Bcerga npucyTCTBYET HU3KUI NOTMYECKUA YPOBEHb HE 3aBUCUT OT cOCTosiHUSE BuTtoB pernctpa PORT.
Ona nepegaym normndeckon '1' cootsetcTBytowmi 6ut TRIS gomkeH 6biTh ycTaHOBNEH B '1' (BbIBOA, HACTPOUTL HA BXOA4), a AN
nepegaun '0' - copocutb 6T TRIS B '0' nglaou HaCTpPOUTb Ha BbIX0A). AHANOrM4HO BbINOMHAETCA ynpasneHue curdanom SCL.

Cnepytowme cobbiTna Ha wuHe |°C moryT npuBecTun K ycTaHoBkmM chrara npepbisaHnii SSPIF B '1":

. BoeinonHeHo ycnoesme START,;
e BeinonxeHo ycrosue STOP;
e [lepepaH/npuHAT 6aNAT OAHHbIX.

Pexum BeayLliero MoXeT ObiTb BblOpaH C BbIKMHOYEHHbIM BefombiM (SSPM3:SSPMO = 1011) unu BKIOYEHHBbIM
BegombiM (SSPM3:SSPMO = 1110 wnn 1111). Korga pexum BeAOMOro BKIOYEH, NporpaMmMmHoe obecneyeHve LOIMKHO
anddepeHUMpoBaTb NCTOYHUK NPEPbIBAHUNA.

16.4.3 Pexxum Beayuero I°C ¢ KOHKypeHUMeli Ha WKHe (NporpamMmmHas peanvsaums)

B pexume BeayLLero ¢ KOHKypeHUMen Ha LUMHe NOAAEPXKMBaeTCa reHepauuns npepbiBaHni Npu obHapy>XeHun Ha LunHe
6utoB START n STOP. Butel STOP (P) n START (S) B pernctpe SSPSTAT pasHbl '0' nocne cbpoca MUKPOKOHTpoOMnepa nnu
npv BblkMto4YeHHoM mogyne BSSP. LLnHa Haxoautcs B HEAKTUBHOM COCTOSIHWM, ecnn 6uT P=1 (SSPSTAT<4>) unn oba 6uta S,
P paBHbl '0'. Ecnu WinHa 3aHsATa, MOXHO paspeluunTb npepbiBaHusa oT SSP ana o6HapyxeHusa 6uta STOP Ha wuHe.

Mpn KoHKypeHumn nuHna SDA gomkHa NPOBEpPSiTbCA HAa COOTBETCTBUS YPOBHS, NMPU OXMOAEMOM BbICOKOM YPOBHE Ha
Bbixoge. Ecnun oxvnpgaeTcs BbICOKMN ypOBEHb CUrHanNa, a Ha fMHWW NPUCYTCTBYET CUrHAM C HU3KMM JTIOrMYECKMM YPOBHEM, TO
Heobxogmnmo "otnyctuth" nuHMM SCL, SDA (yctaHoButb B '1' 6uTtbl TRIS). Apbutpax Ha LWwuHe I°C MOXeT BbiTb MOTEPSIH BO
BpeMs:

* Tlepepauu agpeca;
. Mepenayv gaHHbIX.

o - 12
Korga BegoMbi pexxuM BKIHOYEH, BeAoMblin | C npoJoskaeT NnpuHMMaTh AaHHble. Korga ap6MTpa>K LWWHbI NOTEPAH BO
BpemMa nepenadn agpeca, 1o ceaHC CBA3M MOXHO NpPOAOSIKUTb, €Clih Nony4veH ouT noaTeepXxneHuna -ACK. Ecnn ap6MTpa>K
LLWHbI NOTEPAH BO BpeMaA nepegadun AaHHbIX, TO yCTp0I7ICTBO AOJKHO NMOBTOPUTb 0OMeH JaHHbIMU No3Xe.

16.4.4 Pa6oTta B SLEEP pexume

Bepowmbiin I°C moxeT npuHUMaTb agpecHble G6anTbl unu 6anTel AaHHbIX B SLEEP pexume mukpokoHTponnepa. MNocne
npvema banta MUKPOKOHTponnep Bbixoaut n3 SLEEP pexnma, ecnu paspelueHsl npepbiBaHus ot BSSP moayns.

16.4.5 dhchekT cOpoca

Mpu cBpoce MUKPOKOHTposepa Moaysb BSSP BhiknioyaeTcs, npekpalliaeTcs noboit 0GMeH AaHHbIMM.

Ta6nuya 16-3 Peructpbl n 6uthl, cBA3aHHbIe ¢ paboTor mogynst BSSP B pexvmve 1’c

C6poc Apyrue
Uma but7 | but6 | but5 | but4 | but3 | but2 | but1 | but0 POR, BOR c6pock
INTCON GIE PEIE TOIE INTE | RBIE® | TOIF INTF [ RBIF? | 0000 000x | 0000 0O0Ou
PIR SSPIF® 0 0
PIE SSPIE® 0 0
SSPBUF Bydep nprvemHmka SSP / peructp nepenatyvka XXXX XXXX uuuu uuuu
SSPADD Peructp agpeca SSP (I°C pexum) 0000 0000 | 0000 0000
SSPCON WCOL | SSPOV | SSPEN CKP SSPM3 | SSPM2 | SSPM1| SSPmo | 0000 0000 0000 0000
SSPSTAT - - D/-A P S R/-W UA BF --00 0000 | --00 0000

O603HayveHus: - = He UCMonb3yeTcsl, YuTaeTcs Kak 0; U = He U3MEHSETCSH; X = He U3BECTHO; q = 3aBUCUT OT YCIOBUM.
3aTeHeHHble OUTbI Ha paboTy He BNUSIHOT.
MpymevaHus:

1. PacnonoxeHne 6UTOB CMOTPUTE B TEXHUYECKOW LOKYMEHTALMN HA MUKPOKOHTPOINEP.

2. B HekoTOpbIX MMKPOKOHTpOIepax aTm 6utbl MoryT obo3HavaTecs kak GPIE n GPIF.
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16.5 UHuyuanusayusi

IMpumep 16-2 Nnnumanusauus mogynst BSSP B pexwvme Begylero SPI

CLRF STATUS ; Bank 0

CLRF SSPSTAT ; CobpocuTb BMTHI CTaTyCa

MOVLW  0x31 ; YcTaHoBuTb pexxum BegyLiero SPI, CLK/16,
MOVWF SSPCON ;

BSF STATUS, RPO ; baHnk1

BSF PIE, SSPIE ; PaspewwmnTb npepbiBaHns ot BSSP mogyns

BCF STATUS, RPO ;bBankO

BSF I NTCON, G E ;PaspewwuTb npepbiBaHUs

MOVLW  Dat aByt e ; Monyuntb 6anT nepegaBaeMbiX AaHHbIE N3 NaMATH

MOVWF SSPBUF ; Havatb nepepavy Gavita gaHHbIX

16.5.1 CoBmectumoctb moaynsi SSP n ocHoBHoro moaynsa SSP (BSSP)
B mogyne SSP (no cpasHeHunio ¢ BSSP) B pernctpe SSPSTAT copepxuTtca ABa AONONHUTENbHBIX CyxebHbiX 6uTta,
KOTOpblE MCNOMb3YITCHA TONbKO B pexume SPI:
*  SMP - ynpaBneHue BbIGOpKOM AaHHbIX B pexume SPI;
*  CKE - BbIGOp aKkTMBHOrO hpoOHTa TAaKTOBOIo cUrHana B pexume SPI.

[nsa obecneveHns coBmectmoctn mogynen SSP n BSSP a1u 6uTbl 4OMKHBI HAXOAUTLCA B COCTOSHUW, MOKa3aHHOM B
Tabnuue 16-4. Ecnn He BbigepxkaTb TpebosBaHua Tabnuupl 16-4, faHHble nepegasBaeMble no uHTepdency SPl moryT GbiTb
UCKaXEHbI.

Tabnuya 16-4 TpeboBaHWs K COCTOSIHWIO cny»ebHbIX 6UToB Anst coeMectnmoctn SSP n BSSP moaynen

Moayns BSSP Mopaynb SSP
CKP CKP CKE SMP
1 1 0 0
0 0 0
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16.6 OmeembI Ha Yacmo 3adasaeMbie 80rpPoOChl

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

Bonpoc 1: He mory opraHnsoBatb 06MeH AaHHbIMY C APYrMM YCTPOMCTBOM, paboTatowmm no nHrepdency SPI.

Omeem 1:

Heobxogumo rapaHTupoBatb, 4To Bbl Bbibpanu npasBunbHbii pexum SPI gns atoro yctporictBa. Mogynb BSSP
noaaepXvBaeT ABa U3 yeTbipex pexmmoB SPI (npoeepbTe pexumbl SPI). MpoBepbTe NONAPHOCTL TAKTOBOrO CMrHana.

Ecnn nogknitoyaemoe ycTpoucTBO He nogdepxusaeT pexum SPl mogyna BSSP, 1o Heobxogammo BbibpaTb Apyrown
MuKkpokoHTponnep PICmicro.

Bonpoc 2: He MOory BKMOYUTb PeXnm BegyLLero I’C.

Omeem 2:

Moagyne SSP annapaTHO MOMHOCTbIO He MOAAepXUBAET PexuMm BeayLlero I°C, HeoBXoanUMbI [OMOMHUTENbHbIE
nporpaMmMHble mogynu. Ob6paTuTe BHMMaHue Ha gokymeHT ANS578, B Hem npefcTaBneHO nporpaMMHoe obecneyeHue,
ucnonsaylowee mMogyns SSP ans paboTbl B pexume BegyLuero I’C. HekoTopble mukpokoHTponnepbl PICmicro cogepxat
Moayne MSSP, annapaTHO nogaepXvBaloLLMIA PEXUM BeayLLEero I°C.

Bonpoc 3: B pexume I°C He MOry nepegaTb AaHHble, X0Ts 3anuck B pernctp SSPBUF BbinonHsito.
Omeem 3:
Mocne 3anmcn B SSPBUF Heo6xoammo yctaHoBuTb B '1' 6UT CKP, 4To6bI "O0TNYCTUTL" TaKTOBbIA CUrHarn IC.
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16.7 [JononHumenwkHas 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).

[okymeHTbI, cBsidaHHble ¢ Mogynem BSSP B mukpokoHTponnepax PICmicro MCU:
JokymeHT Homep

Use of the SSP Module in the |1 2 C Multi-Master Environment ANS578
Wcnonb3oBaHne mogynsa SSP B pexume BeayLlero ’Cc KOHKYpeHLMeW Ha LunHe

Using Microchip 93 Series Serial EEPROMs with Microcontroller SPI Ports AN613
Mcnonb3oBaHue uHtepgerica SPI gna cesasu ¢ nocnegoaTensHon namateto EEPROM cepun 93

Software Implementation of | 2 C Bus Master AN554
MporpammHas peanusaums BegyLlero LWnHbI I’c

Interfacing PIC16C64/74 to Microchip SPI Serial EEPROM ANG47
MopgkntoveHune k PIC16C64/74 nocnepoeatensHoi EEPROM namsaTu ¢ nHtepdenicom SPI

Interfacing a Microchip PIC16C92x to Microchip SPI Serial EEPROM ANG6G68
MopgkntoveHune k PIC16C92x nocnepoatensHon EEPROM namsatu ¢ untepdgericom SPI
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