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bazoBble ceeaeHus

@ [locnepoBaTenbHas LWINHA

@ OpunH xocT, no 127 ycTpoicTs

@ Bce nepenayn nHMuMnpyroTCa XOCTOM

@ Tononorusi - MHOroypoBHeBas 3Be3ga (tiered star)
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[TpoTokon (cBepxy BHU3)

@ TpaHcdep

@ [laker
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TpaHcdep

@ MMHMMYM - token—naKeT, data—naKeT, status-nakeT

@ To, yem onepupyeT codT :)
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[lakeT

CoctounT n3s:

Sync - Ha4ano nakeTa, CNY>XXUT ONsi CUHXPOHU3ALMUN HYAaCTOTbl MEXay
NMPUEMHNKOM 1N NMepeaaTHnKkom

PID - packet ID, Tun nakera: token, data, handshake, special
ADDR - appec ycTtpoiicTea

ENDP - Homep endpoint-a

CRC

EOP - koHeu, naketa
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DyHKL S

@ NormyYeckas CyLHOCTb — COBOKYMHOCTbL endpoint-og/interface-og,

KOTOPbIE MPefOCTABASIOT KaKylo-11bo -umio (CkaHep, HakonuTeb,
MbILLKa, U T.N.)

@ YCTPOWCTBO MOXET NMETb HECKOJIBKO (PYHKL NI
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Endpoint

@ KoHUeBasi TOYKA YCTPOWCTBA
@ Twunbi:

» control

» bulk

> Interrupt

» isochronous
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Pipes

@ stream-opumeHTUpOBaHHble Naiinbl (ogHoHanpasneHHblie): bulk,
interrupt, isochronous

@ message-OpMeHTUPOBaHHbIE Maiinbl (4BYyHanpaBaeHHble): control
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Control transfer

| D
3QJ(W\V
/ \s.-out
D aka 9
@ Setup stage L dolns -1 1
» bmRequestType s etup
» bRequest sde-in
» wValue \Q'—’ sk sdug .
» windex 7
» wlLength

@ Data stage (onymoHanbHas)

@ Status stage
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Interrupt transfers

@ [apaHTupoBaHHas 3agep)xka
@ stream pipe (ofHOHaNpaBnEHHbI)

@ OnpepgeneHune ownbok, rapaHTUpPOBaHHAsS JOCTaBKa
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Isochronous transfers

@ [apaHTMpoBaHHas NponyckHas CNOCODHOCTL

@ OrpaHuyeHHas 3agep)xka

@ stream pipe (ofHOHaNpaBneHHbI)

@ OnpepeneHune ownboK, HET rapaHTUPOBAHHOW AOCTABKM
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Bulk transfers

@ Onpepenenne ownbok, rapaHTMPOBaHHAA [OCTABKa
@ stream pipe (ofHOHaNpaBnEHHbI)

@ Het rapaHTuii no NnponyckHoOW CNOCOBHOCTU UK 3a4ep>xKKe
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Descriptors
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Device descriptor

@ OAWNH Ha YCTPOCTBO

@ npenocTtaBnseT ba3’oByrO MHPOPMALINIO O YCTPOICTBE:

» nogaepxunsaemas sepcusa USB

» VID, PID

> KOJIMYECTBO KOHpUrypaunii
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Configuration descriptor

@ onuncbiBaeT ofgHy n3 koHcpurypauuii yctpoctea (RNDIS/ECM unn
bus-powered /self-powered)

@ Moc/e TOro Kak xocT npo4duTtan configuration descriptor, oH BbIOUpaeT
NOAXOAsALLYIO KOHpUrypauuto n noceinaet komangy SetConfiguration
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Interface descriptor

@ rpynnupyer endpoint—bl OTBEHAKOWNE 3a OTOEJIbHYHO CbM‘-ly yCTPOﬁTCBa

@ alternate settings

Configuration Descriptor

—e|Interface Zero Descriptor, bAlternateSetting =0

Endpoint Descriptor One

B

Endpoint Descriptor Twwo

—s{ Interface One Descriptor, bAlternateS etting =0

B

Endpoint Descriptor One

Endpoint Descriptor Two

] Interface One Descriptor, bAlternateS etting = 1

t

Endpoint Descriptor One

Endpoint Descriptor Two
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Endpoint descriptor

@ onucbiBaeT KoHdurypauuto endpoint-a:

> TUn
> MaKCMMasbHbI/ pa3mMep nakeTa
> HanpasneHue (ansa He-control endpoint-oB)
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String descriptor

@ npepocTtaensatoT human-readable nudpopmayuio

@ OnuuoHaseH
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Y10 nponcxoguT npu NOAKIHEHNN ;)

|

ub H ot

@ npu noakatYeHum y yctpoctea agpec 0

@ xocT nocbinaetr komanay GetDescriptor ¢ windex ans device descriptor
@ feBaiic oTBeqaeT (ecnn MoxeT :)) device descriptor-om

@ XOCT BblOnpaeT agpec ans ycTpoictea n nocbinaetr SetAddress

@ xocT 4uTtaet configuration descriptor (GetDescriptor) u Bbibupaet
koHurypaumto (SetConfiguration)

@ fanblue BCE 3aBUCUT OT ApaiiBepa YCTPOICTBa
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The End

g\jﬂgvgiab

DC—C‘-’" \N«\\J&f"\_

ugig OT 5 2.9

Cnacunbo! Bonpocbi?
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