Paoora ¢ SPI

Benyumit SPI mHunmmpyer ceaHc CBS3M MoJladeil HU3KOrO YpPOBHSI Ha BXoJ SS, a Tak xe
TEHEpUPYET TAaKTOBbIE UMITYJIbCHI HA JTMHUKA SCK.

[To nuauum MOSI Bcerna ocyiecTBisieTcsl Iepeiada JaHHBIX OT BEAYIIEro K MOJUYMHEHHOMY, a 10
MISO, Hao60poT, OT MOTYMHEHHOTO K MacTepy. Ilo oxkoHYaHWM mepeauynm KaKIOTO IMaKeTa JaHHBIX
Benymuit SPI nomkeH 3acCMHXpOHU3UPOBATH MOAYMHEHHBIA ITyTEM MOJa4Yd BHICOKOTO YPOBHSI HA JIMHUIO
SS. (Takum 06pa3oM JaTh MOHATH UTO Mepeiada TaHHBIX OKOHUeHa?)

Ecim SPI mHactpoeH kak Benymui (mactep), TO YIpaBiI€HHE JIMHUEH SS NpPOMCXOIUT
HeaBTOMaTHuYecKu. JlaHHas onepanus J0/LKHA ObITH BBINOJHEHA MPOrpaMMHO Iepe/l HauyajoM ceaHca
cBs3u. Ilocie storo, 3amuchk B peructp AaHHBIX SPI WMHUIMUpYET TreHepaluio CHUHXPOHU3ALUUU U
anmapaTHbIi cABUT 8-MHU pa3psiioB B MOJUMHEHHOE ycTpoiicTBo. [lo okoHUaHuu cisura omHoro Oaifta
reHepaTop cuHxpoHm3anuu SPI ocraHaBmuBaeTcs, IpH 3TOM yCcTaHABIUBas (iar OKOHUYAHUS IMeperadyn
(SPIF). Ecim ycranoien oumt SPIE B peructpe SPCR, t0 paspemaercs mpepeiBanue SPI m mo
OKOHUYaHUM Tepenaun Oalita OyaeT TeHepUpoBaH 3ampoc Ha MpepbiBaHue. MacTep MOXKET MPOIOJIKHUTh
CIIBUTATH CIEAYIOMHMKA OaiT, eciim 3anmucath ero B peructp SPDR, wim momate curnan okOHYaHUS MTaKeTa
IyTeM yCTaHOBKH HHU3KOTo YpoBHsS Ha nuHHUU SS. [locnenHuit mpuHSATHIA OaiiT coxpanseTrcs B OydepHOM
perucTpe.

B mampamienuu mepenaun aHHBIX CHCTEMa BBHITIOJIHEHA Kak ogHOOydepHas, a B HalpaBICHUU
npreMa UCIOoJNb3yeTcsl IBoMHas Oydepu3zaius. ITo 03HAYaeT, YTO MepeaaBacMble OalThI HE MOTYT OBIThH
3alMCaHbl B perucTp AaHHbIX SPI, mpexie yem MoJHOCThIO 3aBEPIINTCS IIUKII cABUra. Bo BpeMs npuema
JIAaHHBIX HEOOXOIUMO CIEeAUTh, UYTOOBI MPUHSTAs MOChUIKA ObLIa CYMTaHA M3 perucrpa AaHHbix SPI,
MIPEK/IE YEM 3aBEPIIUTCS IIUKJI BXOJSIIETO CABUTAa HOBOM MOCBUIKUA. B MpOTUBHOM cilydae mepBblil GailT
OyJIeT MOTePSIH.

Tabauna xkoHHUrypanun BIBOI0B

Macrtep ITomunHeHHBIH

MOSI ouT 0 MOSI IN T

MISO IN T MISO ouT 0

SCK ouT 0 SCK IN T

SS ouT 0 SS IN T

Peructp ynpasienus SPI

Pazpsn 7 6 5 4 3 2 1 0
Haszpanusi | SPIE | SPE | DORD | MSTR | CPOL | CPHA | SPR1 | SPR0
Yr./3an. | Yr./zan. | Ur./zan. | Ur/zan. | Ur/3an. | Ur./3an. | Ur/zan. | Yr/3an. | Yt./3am.
ITo ymoru 0 0 0 0 0 0 0 0

7) VYcranoska 6ura SPIE (SPI Interrupt Enable — paspemenue npepbiBanuii SPI) B 1 paspernaer
npepeiBanus ot SPI;

6) SPE (SPI Enable - Paspemenne SP ) Eciu B SPE 3ammcars jor. 1, To paspemaerca paborta SPI.
JlanHbrit OUT JOMKEH OBITH YCTAHOBJIEH, €CIIM HEOOXOAMMO HCIOojb30BaTh SPI He3aBMCMMO OT TOro B
KaKOM pekuMe OH OyJieT paboTaTh;

5) Ecimu 6ut DORD (Data Order — mOpsI0K BbIauM JAHHBIX) YCTAHOBIEH B 1, TO HepBBIM OyJeT
nepenaBarbess mitammuit 6ut(LSB). Ecnmu ke stor 6ur Oyzer cOpomen B 0, To mepBbIM OyneT

nepeaaBaThes crapimii out (MSB);

4) bur MSTR (Master/Slave Select — Bsi6op Master/Slave) BeioupaeT pesxum SPI: Master — 1, Slave — 0;



3) CPOL: INonsprocTs cuEXpoHKM3anuy Eciu nannsii 6ut pasen 1, To SCK MMeeT BBICOKHI ypOBEHb B
cocrosianm oxkuaanus. Ecmu CPOL=0, o SCK nmeet HU3KUH ypOBEHb B COCTOSIHUU OXKUJIAHUS;

CPOL Ilepeanunii ¢ppoHT 3anuuii ppoHT

0 Hapacrarwomuii Cnaparomuii

1 Chnagaromuii Hapacraommuii

2) bur CPHA (Clock Phase — ®a3a TaKTOBBIX HMMIIYJILCOB) OINPEIENSET MOJSAPHOCTh TAKTOBBIX
UMITYJIbCOB:

CPHA | llepeanuii ¢pponT 3aaHuii ppoHT

0 Bri6opka YcranoBka

1 YcranoBka Bri6opka

Pazpsner 1, 0 - SPR1, SPRO: butsr 1 u 0 Be16opa gactoTsl cuHXpoHu3anuu SPI
JlaHHble OMTHI 33/1aI0T YacTOTy cuHXpoHu3anuu Ha BeiBoje SCK B pexxume mactepa. SPR1 u SPRO ne
OKa3bIBAIOT HUKAKOI'O BIMSHUS B pexuMme nogunHeHHoro. CBsa3p Mexnay dactoii SCK u uacroToit

reHeparopa CHHXpoHU3aluH f,q Mokasana Huxe B TabIuUIe:

Ces3b Mexxay yacroramu SCK u renepatopa

YacToTa
SPI2X SPR1 SPRO SCK
0 0 0 fosc 14
0 0 1 fosc /16
0 1 0 fosc /64
0 1 1 fosc /128
1 0 0 fosc /2
1 0 1 fosc /8
1 1 0 fosc /32
1 1 1 fosc /64
Peructp craryca SPI - SPSR
Pa3zpsan 7 6 5 4 3 2 1 0
SPSR SPIF | WCOL | - - - - - SPI2X
YT/311 Yr. Yr. Yr. | Yr. | Y. | Yr. | Yr. | Yr./3m.
Ho 0 0 O 0 0] 0/ 0 0
YMOJTYaHHIO

e Pa3zpsan 7 - SPIF: ®nar npepeisanus no SPI

Onar SPIF ycranaBnuBaeTcss MO 3aBEpIIEHWH TOCieAOBaTeIbHONM mnepenaun. lIpepriBanue
reHepUpyeTcsl B TOM ciydae, eciii ycranoBlieH Out SPIE B peructpe SPCR u paszpeiiensl o61iue
npepeiBanns. Ecnmu SS HacTpoeH kak BXOJ M K HEMY NMPUIIOKEH HUZKUA YPOBEHbB, TO, eciid SPI
Haxo/auJcs B pexxuMe mactepa, Takxke ycraHoButcs ¢uar SPIF. SPIF cOpachiBaeTcs anmapatHo
IIPU TIEPEXO/IE HA COOTBETCTBYIOIUI BEKTOP IIPEPHIBAHMUSL.



AnprepHatuBHo, OuT SPIF cOpaceiBaeTcs npu nepBoM ureHMH perucrpa craryca SPI ¢
ycraHoBiIeHHBIM (piarom SPIF, a Takke Bo Bpemst goctymna K peructpy gaHHbX SPI (SPDR);

Pazpsin 6 - WCOL: ®diar moBTOpHO#H 3anucu

butr WCOL ycranaBnuBaercsi, €ClIi BBIIIOJIHEHA 3auch B peructp faHHelx SPI (SPDR) Bo Bpems
nepenaun ganabx. but WCOL (a takxe 6ut SPIF) cOpackiBaeTcst Ipu epBOM UTEHUH PETUCTpa
cratyca SPI ¢ yctanoBnenaeiM WCOL, a Takxe BO BpeMs 1OCTyIla K perucTpy AaHHbIX SPI;
Pa3psner 5..1 - Res: 3ape3epBupoBaHHbIE OUTHI

B ATmega32 nannble OUTHI HE NCIOJIB3YIOTCS M BCET1a CUNTHIBAOTCS Kak 0;

Pazpsan O - SPI2X: but yasoenus ckopoctu SPI

Ecnm B nannsnii Out 3anucats jor. 1 To ckopocth padotsl SPI (wactora SCK) ynBoutes, ecnu SPI
HAXOJUTCSl B PeXHMe MacTepa. DTO O3HauyaeT, yTo MUHMMaiIbHBIN nepuoy SCK Oyzer paBen

nByM nepuogam cuaxponusanuu L[ITY. Ecim SPI paGotaer xak mogunmHeHHBIH, TO padota SPI
rapaHTHPOBaHA TOJILKO Ha 4acToTe fos /4 M MeHee.



