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UART: kak peann3oBatb NPUEMHMK

Cxema nepenaTHymka okasasacCb ﬂpOCTOMZ BCE, YTO OHa AO0JIKHA YMETb —
» HayunHaTb nepegady CornaCHo 3ajjaHHOMY CUrHany
> COXPaHATb 3Ha4Y€HWE Ha BXOAE B Ha4ane nepenadun

» nopaspsifaHo BblJaBaThb COODLLEHME
C 33JaHHbIM YNC/IOM TaKTOB Ha pa3psif

[Mpuém cooblieHnst ycTpoeH bonee CNOXKHO:

P> 4acTOThl U ha3bl TaKTOBbLIX CUTHAMIOB NepefaTHMKa 1 NPUEMHMKA
He3aBUCUMbI 1
HUKaK He MOTYT OblTb CUHXPOHU3NPOBAHLI BHYTPU MPUEMHMKA

» coobLeHre JOIKHO KOPPEKTHO NMPUHMMATLCA C YHETOM BCEX
NOrpeLHOCTeN N HE3ABMUCKMMO OT COYeTaHMs 4acToT u a3
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UART: kak peann3oBatb NPUEMHMK

PaccmoTpuM npocTori BapuaHT NpUEMHUKA:
» [lopTbl:
» clk, rst — TaKTOBbI CUFHAN W AaCUHXPOHHLIV cOpoc
BbIXO[ X LUUPUHLI 8

BbIXOA busy wnpuHbl 1
BXOA, rX LUMPWHBbI 1

vvyy

> Receive Data - RxD — Rx
IT0 ycTosiBLUeecs 0bo3HaveHne npdBogda npuéma daHHbix no UART

» busy =1 < cooblieHre NpUHUMAETCS

» [locne npuéma cooblieHns 1 O Hadana cnemytollero npuéma B x
BbIBOAUTCS NMPUHATOE YUCIO

[Monpobyem npuaymMaTb CXeMy TakKOro MpUEMHUKA —
MOXXET OblTb, HE CaMYO JIyHLLYHD, HO KaKyo-HUOyAb nonpoLle
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UART: kak peann3oBatb NPUEMHMK

nepefada coobuieHns x

1 |o |x[01 |x[1] |><[2] |x[3] |x[4] |x[5] |x[6] |x[7] |1

le/léMHVIK, Kak 1 nrobas CNHXPOHHAA CXeEMa, MOXET HYUTATb 3HAYEHNA CO
BXOAOB N USMEHATL COCTOAHNE TOJIbKO B MOMEHTbI Bbl6paHHbIX (prHTOB
TAKTOBOIo CUrHana

Kak cnencrtene, B I'IpI/IéMHI/IKe AOJIXXHO BbIMNOJHATBLCA noaxoasLllee
ceMnanpoBaHmne (,[],I/ICerTI/BaLJ,I/IFI) BXO4a rx. 3aM€Ha HEMNpPEPbLIBHOIro CUrHaia
Ha ANCKPETHYHO NOCNEA0BaTE/IbHOCTb LI,I/I(prBbIX 3HAYEHWU 3TOro curHana B
Bbl6paHHbIe MOMEHTbI BPEMEHN

nepegada coobuieHns x

o -t -
RO 5 S .

.0, x[0], x[1], x[2]. x[3]. x[4]., x[5]. x[6]. x[7],
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UART: kak peann3oBatb NPUEMHMK
Hauano npuéma coobuieHus

!—‘-_-.
o e -
= -
o

MycTb 4 — YacToTa NPUEMHUKA, N T = =

Ecnu nprémHuk cumTeiBan co Bxoaa TuwmnHy (1), v 3aTeM no o4epesHoMy
(POHTY TAKTOBOIro CUrHana B MOMEHT t cyuTan 3HadeHne 0, TO OH MOXXET
ObITb YBEPEH B TOM, 4TO

» nepepnada cooblieHns Havanach, u

» MOMEHT Hayana nepeaaqn CoobLLeHUs NeXUT B HTepBane [t — T, t]
Ha30BEM (DpOHT, NO KOTOPOMY CUHMTAHO Takoe 3HadeHune 0, HONEeBbIM, 1
HaYHEM C Hero OTCYET OPOHTOB

OcHoBHasi 3aa4a NPUEMHMKA NOCE HOMEBOIrO (DPOHTA — KAKKypaTHO»
nocYnTaTb PPOHTLI Ast MpUéMa BCex OUTOB JaHHbIX
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UART: kak peann3oBatb NPUEMHMK
Mpuém ouvepenHoro 6muTa

PaccMoTpum ugeasnbHyro nepeckinky oaHoro 6uta coobulenus (b):

MpennonoXmnm, 4To M3BECTHO TOYHOE Bpems t Havana nepechbiiku
CcoobLLEeHNSA

Torza MOXHO TOYHO BbIYUCAUTL nAeasibHoe BpeMst Hadana (£) n koHua (r)
nepecbliNkKn ouTa b, OTTaNIKNBAACL OT t 1N 4aCTOThI NpOTOKOJ1a

B peanbHOCTU ANNTENBHOCTL NEPEChIIKN Kaxkaoro buta konebnercs B
npefgenax HeKoTopol NMorpeLllHoCcT, N NOrPELHOCTL MOXET HaKaNINBaThLCS
C KaXAbIM cneaytoLlnm buTom
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UART: kak peann3oBatb NPUEMHMK
Mpuém ouvepenHoro 6muTa

/13-3a norpelHocTeli B MHTepBane NepechIIKN KaXKAoro buta nosBAstOTCS
« cepble 30Hbl »: nHTepsansl [, £+ Al n [r — A, r], rae A — HanbonbLuas
BO3MOXKHas HAaKOMJEHHast MOrPeLLIHOCTL BPEMEHN Nepechliku 6rTa

[TonbITKa CUMTATb 3HaYeHMe TeKyLlero buTa n3 cepoli 30HblI MOXET
NPUBECTN K TOMY, YTO U3-3a HAKOMJEHHONM NOrpeLHoCT hakTuyeckn
CUMTAETCS 3HaYeHne NpeablayLero uan cnegytollero buta

CemMnnupoBaHue COObLIEHNS MPUEMHUNKOM AO/IKHO ObiTb YCTPOEHO Tak,
4TOObI 3HaYeHNe KaXKAoro 6uTa YNTaNoOCh B Mgea/lbHOM WHTEPBae, HO BHE
CepoW 30HbI
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UART: kak peann3oBatb NPUEMHMK
Mpuém ouvepenHoro 6muTa

Monoxum anst npumepa, 4To 4acToTa NPUEMHUKA B TPY pa3a Bbille
4aCTOTbl MPOTOKOA

Torga B KaXKaoM K1geasibHOM UHTEpBase NepecbUlkn Kaxkaoro buta
COAEPXKNTCS POBHO TPU PPOHTA C TaKUMW FPaHUYHBLIMU CAYHasAMU KX
pacnosnoxenns (B 3aBUCUMOCTU OT TOYHOrO BPEMEHU Hadasa nepeaaqn
coobueHunst):

b

Ecnv wupuHa cepoli 30HbI C KaXK40W CTOPOHbLI MEeHbLLE TPEeTU Nepruoja
NpOTOKOJa, TO CpeAHuli PPOHT 06s13aTENbHO HAXOAUTCA BHE CEPOW 30HbI

DTOT cpeAHwnii bpoHT ans buta x[i] umeet Homep 3 -/ + 4
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UART: kak peann3oBatb NPUEMHMK
Mpuém ouvepenHoro 6muTa

1
B

1

1

1
1
1

HemHoro obobuyym: ecnn 4actoTa NpuéMHmMka i B N pas bonblie 4acToThbl
npoTokona v, To ppoHT ¢ Homepom N - (i + 1) + L%j —
» mbo camblii 61nM3KNiA K cepeariHe nHTepBana nepegadn x[i], ecan N
HEYETHO,

» nnbo oanH U3 ABYX (PPOHTOB, CaMbIxX BAN3KMX K CepefnHe 3TOro
uUHTepBana, ecam N 4eTHO

OKoH4YaTe/bHO 060bLMM: eCNW 4 HEe AENNTCS HaLeno Ha v, To opmyna ans
HOMepa cpefiHero hpoHTa buTa X[i] ycTpoeHa CnoxHee, HO eCM YacToTa L
[IOCTAaTOYHO BbICOKA, TO MO)XHO CHUTATb, YTO OHA MPUOIN3NTENLHO B L%J

pa3 bosblle 4YacToTbl U/, 1 OTHECTU PeasbHOE PACXOXIEHWE B NMOrPELLHOCTb

WTor: 6uT x[i] MOXHO cemnampoBaTh MO PPOHTY C HOMEPOM
2] (+1)+ [35]
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UART: kak peann3oBatb NPUEMHMK
OnepauvnoHHbIi aBTOMAT
8 3
en, enc
R — CI/IHXpOHHbII7I C,ELBVIFOBbIM perncrTp WupunHbl 8 C BKJIFOYEHUNEM:
> Ha BbIXO4 Bbl,ﬂ,aéTCﬂ COXpaHéHHOG 3Ha4dYeHne
> en, = 0= coxpaHéHHoe 3Ha4YeHne HEe NSMEHAETCA

» en, = 1 = COXpaHEHHOE 3Ha4YeHne CABUraeTCHa Ha OAWUH pa3psq B
CTOPOHY MANajllero 6uTa, 1 B CTaplunii OUT 3annCbiBAeTCs Tekyllee
3HaveHune d

C — CUHXPOHHBIV CHETUUK LWNPUHBI 3, OTCHUTBIBAIOLWNUA HYNCO MPUHSATBIX
pa3psiloB AaHHbIX:

P> Ha BbIXOA BblJAETCSA COXPAHEHHOE 3HAYEHUNE
» sr =1 = coxpaHsieTcs 3Hadene 0
» sr =0, enc = 1 = COXpaHEHHOE 3HAYeHWe yBeNn4MBaeTcs Ha 1

«= T7» — KOMDMHaLMNOHHast CxeMa, BbIXO4 KOTOPOW paBeH 1 < BXoj paBeH 7
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UART: kak peann3oBatb NPUEMHMK
VYnpasnsiowunii aBTomart

rx

(-

en,/0, busy /0| 7X | en, /0, busy/1| 1 | en,/0, busy/1
sr/1,enc/0 sr/0,enc/0 sr/0, enc/0

35 ] 5] -1

CocTosiHNA cneBa Hanmpaso:

eny/1, busy/1|msb en, /0, busy/1
sr/0,enc/1 sr/0, enc/0

*L%J -1

1
—
]

msb

1. TwwwnHa, Nnpuéma HeT
2. Havancsa npuém, xaém [o cpeaHero hpoHTa HauyunHarollero 6uTa
3. XKaém TaKTa nepej cpeaHumM poHTOM clieaytollero buTa: nepeg aTum
TAKTOM BbINOJIHAEM Mepexo/]
4. Cnepytownii poHT — CpeHuii:
» casuraem coctosiHne R, yBenudmaem cYéT4Hnk C
> nepexoguM K npuémy cneaytotero 6uta (mbo aaHHbIX, 1MbO
3aBepLuatoLLero)
5. Kaém Ao cepeaunHbl 3aBepLuatollero drTa, 4Tobbl n3bexxaTb
«JIOXKHOTO» Hayana npuema
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UART: kak peann3oBatb NPUEMHMK

Nror
rxx sr 3 =7r—msb

en en

rx

A

enr /0, busy /0 ™ eny /0, busy/1 1 enr /0, busy/1 1 enr/1, busy/1 msb

sr/1,enc/0 sr/0, enc/0 sr/0, enc/0 < sr/0,enc/1

enr /0, busy /1
sr/0, enc/0

4] sby-1  msd

3Ty CXEMY MOXXHO NIErko aanTunpoBaTb 1 K APYTrMM BaphaHTaM NPOTOKONA:

» YacTtoTa NpoToKONa: yY4TEHa B YuUCe %
» LlInpuHa nepecbinaemMoro 3HayYeHus:

nonpaBuTb WwWnpuHy R n C 1 4ucno B noacxeme «= My
» [1opsaaoK nepecbiKi pa3psifoB:

noaxoAsLLmUM obpa3omM CoeanHNTL Bbixoh R ¢ mopTom x
» [lpoBepka KOPPEKTHOCTU nepeaadn:

n06aBNTb NOACXEMY CYMMUPOBAHUS NPUHATBLIX OUTOB,

*\_%j -1

YBENMNHYUTL AJINTENBHOCTb NMPaBOro COCTOAHNA YyNpaBAAOLWEro aBToMaTa
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