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YOU + MICROCHIP ENGINEERING THE FI.ITI.IHE TOGETHER

USB

Host / OTG / Device
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MASTERE B Be.D,e HUe

CONFERENCE

1 CrtaHpapTt USB — pe3ynbTaTt COBMECTHOMU
pa3paboTku Beaywmx npounssoauteneu MK un
nepudepuu

— Compag/HP, Intel, Microsoft, LSI, NEC, ...

1 Uenm:

I  YHuMBepcanbHOCTb — NOAKIIIOYEHNEe YCTPONCTB Pa3HbIX
TUNOB

1 Bbicokasi nponyckHaa CnoCOOHOCTb
1 [poctoTa ncnonb3oBaHuA A\
1 ObecnevyeHune NUTaHUA Ny

1 3amMeHa And nopTtos
RS232, Parallel, PS/2, ...
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MASTERS CprKTypa

CONFERENCE

1 Tononorus -
3Be3aa

1 PacwupseTcs
npu NnomMoLuun
xaboB

1 ObecneyuBaer :
nATaHUEeM '
KOHeYHble
yCTpOonUcTBa

=/ [DataLogger] @
=
*

0
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nim§1's-:n§ UHTepdencol - cpaBHEeHue

CONFERENCE

4 N\
Bce USB-KoHTponnepbl
PIC18 / PIC24 / PIC32 1394-Fire Wire
opae arot Low- un Full-Speed
N oARCPXUBAIOT . P Y, Ethernet
onsa cootBeTCTBUA WiFi (b/g)
cneundukauumn
USB 2.0 He USB 2.0
obs3aTenibHO '
noanepxmBeare . =% ~
High-Speed LS-USB FS-USB HS-USB
1.5 Mb/s 12 Mb/s 480 Mb/s
N J
Y
CAN USB 1.1
RS-232 Parallel Port

s | e | e | e s | s | | s

500 Kb/s 1 Mb/s 1.5 Mb/s 12 Mb/s = 100 Mb/s 480 Mb/s1 Gb
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TeopeTnyeckas NnponycKHas
it cnocobHocTtb USB

1400+

1216

KByte/s
0 Low
M Full
Control Interrupt Bulk Iso
Transfer Type
© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 5
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=LA Moapo6Hee 0 CKOPOCTAX:

CONFERENCE

© 20

MUD: Low-Speed USB obecnevynBaeT CKOPOCTb
nepeaaym AaHHbix go 1.5 Mowut/c

PEAJIbHOCTb: npoTtokon nogpasymeBaeT
nepepady 8-6auToBbIX NakeToB ¢ nepunoaom 10
Mmc = 640 KbuT/c

MUD: Full-Speed USB obecneuynBaeT CKOpPOCTb
no 12Mowut/c

PEAJIbHOCTDb: 12 M6uT/c — nonHas
don3nyeckasa nponyckHasas CnOCOOHOCTbL KaHana
— Henutca mexay yctpomnctsamu

— OBepxag 1 orpaHNYeHns NakeTHoOro NpPoToKona

— PesynbTtar: ~8 Mbut/c = 1 M6/c (64 Kb/c ansa HID)

08 Microehip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 6



aﬁ\ USB-dhusnyeckum ypoBeHb

o - USB 2.0 -
Xoct Mepudepun

NMutaHue +5 B n 3emnsA

Butasa napa D+ u D-
OudhepeHUnanbHbIN PeXum
NRZI-koanpoBaHue

© 2008 Microc%il;.:) Technology Incorporated. All Rights Reserved. 1275 USB1 . Slide 7



. Y- | e W
e Mepenaya AaHHbIX

CONFERENCE

1 USB - wwumHa ™vna “ Single Master + Multiple Slaves”,

pexum padoTbl - onpoc
Bce TpaH3aKuun HaYMHaKTCA C
3anpoca oT XxocTa

YcTponcTBa OTBeYaloT Ha 3anpochbl

Kaxxgoe ycTponcTBO onpaluMBaeTcs
WHOMBUAYanbLHO

YcTtpoucTtBa He MOryT obwaTLCAa apyr ¢
APYrom

Mouse Printer S eaker
NMponyckHass cnoCOOHOCTL XOCTa
Interrupt Bulk pasgensieTcsi Mexay yCTponcTBamm

Start Of Frame

|74
Int Int Bulk Int Bulk||[Bulk
SOF EP1 - SOF EP1 - EP2 SOF EP1 - EP2 || EP2

< > < > < >
1 mc 1 mc . 1 mc

© 2008 Mic‘N) Technology Incorporated. All Rightsﬁerved.. I ﬁ?sm ‘ w ‘ \ Slide 8 \‘




‘%\ - CeaHc nepepaum (Transfer) -
VIASTER

CONFERENCE nocrfnenoBatTesfibHOCTb TpaHSaKLIMVI
MPUSBWite ( EP7, Pointer, Size = 129, Ti nmeout )

CeaHc nepenaum

(Transfer)
TpaH3akuusa 1
BMOK AaHHbIX ToKeH BbIBOAA
64 6anTa (OUT Token)

Bnok gaHHbIX
TpaH3akuus 2

Briok AaHHbIX NoaTBepxaeHue
64 banta (ACK Handshake)

TpaH3akuusa 3

Briok gaHHbIX
1 6aunTt

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 9



;Asmng [lpumep nepepaum B pexunme Interrupt

CONFERENCE

MPUSBW ite ( EP7, Pointer, Size = 129, Tineout )

OOMeH AaHHbLIMU C APYrUMU
KOHEYHbIMM TOYKaAMU
nnbo oxuaaHue TpaH3akuuun

T /\

4] | e4]] A

\ J
Y

Kagp =1 mc

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 10



D [Mpumep nepenayum B pexxume Bulk

CONFERENCE

MPUSBW ite ( EP7, Pointer, Size = 129, Tineout )

JaHHble nepenaroTCcs
TONbKO B OTCYTCTBUE
BbICOKONMPUOPUTETHbIX
TpaH3aKuuu

/N
Int. Isoc. Int. H 64 HH 64 I] Int. HHH

Y

Kagp =1 mc

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 11



[lponyckHasas cCNOCOOHOCTDL

MASTERS
CONFERENCE - Full Speed USB -
Tun Pexum 3apeseps. | Makc. pa3mep naketa / Makc. KoHTponb
KOHe4YHom onpoca LUMPUHA nakeToB B Kagpe / CKOpPOCTb LienocT-
TOYKMN KaHana, % pa3mep KOHe4YHOM nepepayv HOCTU
TOYKU
Interrupt Pukc. 90 64/1/64 64 K6/c i
nepuoa
Isochronous | ®@uke. 90 1023 /1/1023 ~1 MO/c
nepuoa -
Bulk MepemeH- 0 1216/19/ 64 ~1.2 M6/c +
HbIX NepuoAa,
ucnonb3yeT
cBOOOAHYIO
LUMPUHY
KaHana
Control MepemeH- 10 832 /13 /64 ~80 K6/c +
HbIX Nepuoa

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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sl L KomnoHeHTb!I USB

CONFERENCE

1 NMonHodyHKUuMOHaNbHbIN USB-XxoCT
— [IK
I BcTpoeHHbIn USB-xocT

— He noppepxnBaeT ycTaHOBKY ApanBeEpPOB

— [loHWXeHHble TpeboBaHUA K PYHKLNMOHANBHOCTU U
ObICTPOAENCTBUIO

1 MepudepunHoe USB-ycTtponcTeo
— Mpbiwsb, knaesuatypa, Flash Drive, ...

1 OTG

— CMeHa yHKUUIN XOCT/YCTPOUCTBO
— MoxeT 6bITb OTG 1N 4BOWMHOIo Ha3Ha4YeHusd

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 13
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IHE TDGETHEH

USB-ycTpoOnCTBO
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g USB-ycTpONCTBO

CONFERENCE

1 OTBevaeT Ha 3anpocCbI OT XOCTa, He
MOXeT MHULUMUPOBaTb TPaH3aKUnu

1 Ucnonb3yeTt npocTtoe KkomnakTtHoe MO
Ansa peann3aunn KOHKpeTHoU USB-

byHKUUU

Eem

\\

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 15
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VIASTERS

CONFERENCE

1 *bonee nogpobHo cMm. B cneundpukaumm USB 2.0 pasgen 9.

Co6poc
LUWHbI

Ynpasnsouwme nakeTbl

=S

HasHayeHue
appeca

PIC® USB MCU

Dual Port RAM

Endpoint 0 OUT

(Control Data) /

Endpoint O IN | |e—

(Control Data) /

Other Endpoints ]

=

Mony4yeHue
AEeCKpUnTopoB

© 2008 Microchip Technology Incorporated. All Rights Reserved.

1275 USB1
[

KoHe4yHasa To4uka O u lNepeuncneHue

Bbi6op
KOHduUrypauum

B

HeckpunTtopsbl

YcTtpoucteo
roToBO

Slide 16



| B A o U
vasremz  JlOFrMYeckoe USB-ycTponcrTeo

CONFERENCE
NMapameTpbl
JIOrM4ecKoro ypoBHHA Configuration
onpeaerieHbl B (Acti ve)
Deckpuntopax

(KOHCTaHTHbIe TaONMUL

AnnapaTHas 4yactb

Endpoint 1 MCHPFSUSB
dyHKUMOHanbHbIe noTokn USB (Interrupt - IN) HID TX/RX Functions

Endpoint 1
(I'nterrupt - QUT)

Endpoint O
CuncremHble notokn USB (Control - QUT)

(ynpaBnetue) Endpoint 0
(Control - IN)

© 2008 MicN) Technology Incorporated. All M



&&.-\mg [eckpuntopbl

CONFERENCE

String O ‘ Device
String 1 ~ Opyrve koHdurypaumu,
~ ecrnu ecTb
String N I ‘ Configuration 1
Hpyrne
> UWHTepdencsl,
eclnn eCTb
Interface O ‘ Interface 1
‘ Endpoint ‘ Endpoint ‘ Endpoint ‘ Endpoint

1 Oeckpuntopbl Kak npaBuno xpaHatca B MM3Y / nporpammHom Flash

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 18
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Q&:ng Heckpuntopsbl - npumMmep

CONFERENCE

I Manuf. String I ‘ Device |Z

USB 2.0, VID = 0x04D8,
PID = 0x0007, Num. Configurations,
Strings?

[ Microchip ]

Configuration 1

| Product String

Configuration #1: Bus-Powered,
Remote Wakeup, 500mA, Num.
Interfaces

LPICDEM USB

Interface O |Z

|Other Stringl

Interface #0: HID Class, Num.
Endpoints

[ Go USB! J

L

‘ Endpoint |

*Unicode

Endpoint 1 IN, Interrupt Transfer Type,
64-byte buffer, Poll every 3 ms

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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VIASTERS

bunonunotreka MCHPFSUSB v2.x

CONFERENCE - Tabnuubl onucaHnsA 4ecCKPUNTOpPOB -

I usb descriptors.c

— HeckpunTtopbl
1 VID&PID

1 CneundmyHble Ang Knacca

/* Device Descriptor */

ROM USB DEVI CE_ DESCRI PTOR devi ce_dsc=

DEVI CE descriptor type
USB Spec Rel ease Nunber
Cl ass Code

Subcl ass code

Pr ot ocol code

Max packet size for EPO,
Vendor | D

{ 0x12, /[l Size of this descriptor in bytes
USB DESCRI PTOR DEVI CE, [/
0x0110, [l
0x00, Il
0x00, Il
0x00, Il
EPO_BUFF_SI ZE, Il
0x04D8, Il
0x000C, [l

© 2008 Microchip Technology Incorporated. All Rights Reserved.

Pr oduct |1 D
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ﬁ\ KoHeYHble TOYKU
MARTE — cpeAcTBO oOMeHa AaHHbIMU

Data Bucket

Y+
OUT Transaction RAM

El g —— LEDJ> Em
-_— - RAM d
\§ ,’ IN Transaction Endpoint 1 IN ﬂ:}Caps-Lock”

1 MakcumanbHOe YMCNOo KOHeYHbIX TOYeK onpeaeneHo B
cneuundcukaummn USB:

— 16 ncxogsawmx (OUT) + 16 Bxogsawmx (IN) = 32 KOHe4YHble TOUYKMU

— PIC18F87J50, PIC18F4550, PIC24F, PIC32MX nopaep>XuBaroT
00 32 KOHEeYHbIX TOYeK

— PIC18F14K50 noaaepxmBaeT A0 16 KOHeYHbIX TOYeK
1 EPO - 6a3oBbI KaHan obMeHa

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 21
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niAsren% USB-TpaH3aKLI,VIVI

CONFERENCE

 Agpec yctpoucTtBa

* HomMep KOHEYHOW TOUYKMN

« HanpaBneHue nepegauun
AaHHbIX

Yl

TokeH BBoaa (IN)

Bnok aaHHbIX

[MogTBEpXAEHME

ACK

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 22



sl L Tnbl TOKEHOB

CONFERENCE

: |
SETUP

TokeHbl SETUP n OUT
YKa3bIBaKT Ha nepenadvy

h OAHHbIX OT XOCTa K

4 YCTPOWCTBY

N TokeH IN ykasbiBaeT

e Ha nepepnady ot
YCTPOWMCTBA K XOCTY

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 23



@ I'Io.qTBepmp,eHMe
VAR  Bxopasiwen TpaH3akumm (IN ACK)

LlLUnHa USB-KoHTpoOnnep

TokeH BBOAA
(Ha EP1 IN) !

SFR EP1 OUT BD
(UOWN, agpec,
ANvHa)

RAM
Endpoint 1 Ib

JlaHHble C (UOWN, agpec,

ANUHa)

<3

put sUSBUSART( )

SFR EP1 IN BD :

MNoareepxaeHune

© 2008 Micrd‘o@ Technology Incorporated. All Rights Reserved. ~ 1275USB1 Slide 24
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OT1Ka3

VARTRES  OoT Bxoasuwen TpaH3akumm (IN NAK)

LlLUnHa USB-KoHTpoOnnep

TokeH BBOAA
(Ha EP1 IN)

SFR EP1 IN BD
RAM (UOWN, Length,
Endpoint 1 IN :
Pointer)

[MoaTBEpXaeHue

_______________________________________________________________________________________________

© 2008 MicN) Technology Incorporated. Al M J‘ﬁ“ ‘ R " \ Slide 25}
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@ [NoaTBepxaeHne ucxopailen
MARTER TpaH3akuum (OUT/SETUP ACK)

LlLUnHa USB-KoHTpoOnnep

ToKeH BbIBOAA
(Ha EP1 OUT)

S5FR EP1 OUT BD
“MYQWN, Length,
Pointer)

RAM

Data Packet Endpoint 1 Q2

FR EP1INBD
Handshake (UOWN, Length,
Pointer)
Packet

_______________________________________________________________________________________________

© 2008 Micrcik{ip Technology Incorporated. All Rights Reserved. 1275USB1 ‘ — d Slide 26




@*—-v A T s
= OUT/SETUP Transaction NAK

CONFERENCE

LlLUnHa USB-KoHTpoOnnep

ToKeH BbIBOAA
(Ha EP1 OUT)

FR EP1 OUT BD
Endpoint 1 OUT Pointer)
SFR EP1 IN BD
RAM (UOWN, Length,
Endpoint 1 IN :
[MoaTBEpXaeHue Pointer)

i NaHHble (UOWN, Length, | |

________________________________________________________________________________________

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275USB1 ‘ — d Slide 27




Fﬂ i | “a O
; Knaccbl USB-ycTpoucTs

IVIASTERES
CONFERENCE
Data Glove

PICkit™ 2
Starter Kit H
Keyboard

[ Human Interface Device Class

External
Hard Drive

Mass Storage Device
Class (MSD)

| G 2

(0]

(HID)

[ Opyrue USB-knacchbl.... ]

[ X X N
YLl
© 2008 Micrw) Technology Incorporated. All Rights Reserved. ‘?75 31 — Slide 28
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.{;;&;g USB Driver Choices

CONFERENCE
Features HID CDC mchpusb.sys WinUSB
(v1.0.0.6)
CraHpapTHLIN + + . +
apansep Windows _ _
Anf Anf
MNoaonepxka + + + +
64-pa3psagHbix MK
Noanepxka XP + + + +
MNoanepxka Vista + + + +
Control + — + +
PeXxumbi
nepegaum | Interrupt + . + +
AaHHbIX
Bulk . + + +
Makc. ckopocTk 64 K6/c ~80 K6/c ~1.0 M6/c ~1.0 M6/c

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 29



'ﬁ\ TunoBble TpeboBaHuUA
VRRTRES K USB-ycTponcrBey*
1 Mepudepusa pnsa padboTbl C BHELUHUMMU
YyCTPOUCTBAMMN U CUTHaNamm
— AU, komnapaTopsl
— WHTepdencol SPI, 2C™, UART

— WWM-reHepaTopbl, TanmMepsbl, LU POBLIE
BXObl/BbIXOAbl

1 USB-TpaHcuBep ¢ noanepxkou Full-Speed

1 bBbicTpooencTBUue, gocrato4yHoe AnA
00paboTKKn 3anpocoB B BbLIOPAHHOM pexXume

1 MO, HeobxoanMoe Ana noaaepXXKu BbIOpPaHHbIX
USB-dpyHKUuUM

*Bce USB-koHTponnepbl Microchip coBmectumbl ¢ TpeboBaHusaAMU K USB-ycTpoucTBy

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 30



@kmng SHepronoTpebrieHune

CONFERENCE

1 ManomoLwiHoe yCTpONCTBO
— [otpebnenne - go 100 MA = 1 eguHunua (Power Unit)

USB-kKoHTpoOnnep
AaHHble +

(bYHKLI,VIOHan bHaA 4acCTb

nuTaHne Perynstop

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 31
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n‘;;Aﬁmng SHepronoTpebrieHune

CONFERENCE

1 BbicOKOMOLLUHOE YCTPOUCTBO
— [loTpebnenne — 100..500 mA = 1..5 egnHuy

—  JormkHo KOHurypupoBaTbCcs npu notpedbrieHun He bonee 100 MA
1 YcTtpounctBo 3anpawmBaeT bVaxPower

1 XocCT aKkTMBMpYyeT COOTBETCTBYIOLLYIO KOH(pUrypauuro yepes
3anpoc Set _Configuration

USB- JaHHble
JaHHble KOHTponnep

PyHKUMOHaNbHas
YyacTb

BKIN/BbIKN

o 1 PU
Perynatop £o > PU

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 32
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nutaHue,
0o 5 PU cymmapHo




mﬁs-reng dHepronoTpebneHue
1 ABTOHOMHOE nuTaHue

—  MoxeT notpebnate Ao 100 MA OT WKHbI + NPOM3BOSIbHLIN TOK
OT COOCTBEHHOIO MCTOYHMKA NUTaHUA

— ABTOHOMHOE nuTaHue TpebyeTcs, ecnu:
I YCTPOMCTBO AOJKHO paboTtaTb NPU OTKIMOYEHUU OT LLUUHDI
1 MoTpebnset 6onee 500 MA

1 JonxHo paboTaTb B peXXumMme NOHWXKEHHOro NoTpeotfieHNA WnHbLI
(Suspend)

USB- PyHKUMOHaNbHas
OaHHble KOHTponnep AaHHbIE YyacTb

nuTaHue, go 1 PU PerynaTtop ABTOHOMHbIV

MCTOYHUK NUTAHUA

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 33
h ﬁ "



al "S- QHepronoTpebreHune

CONFERENCE

1 PeXXm NnOHMXeHHOoro
JHepronoTpebneHusa (Suspend)

— OB6MeH no LWKrHe npekpallaeTcs, Korga XocT
nepexoanT B PpeXUM B pexnm Suspend

— [locne npekpauieHna obmMmeHa no wuHe Bce
YCTPOUCTBa OOMMKHbI NepenTn B Suspend B
TeyeHne 3 MC

— OrpaHunyeHune no ToKy:

1 Low Power — 0.5 MA
1 High Power — 2.5 MA

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 34



VIASTERS

JHepronoTpeodneHune

CONFERENCE - Pexxum Suspend -
NMutaHme ot USB @ ® ® Vo —]
§ [ 1
[ 1
22 UF
K —1_ = 1
x(SZ —
MutaHue ot USB @ *— 1V, ]
- 1
- 1 é
<10 pF
L = — N

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1
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JHepronorpeodneHmne

VIASTERS

CONFERENCE - ABTOHOMHOE nuTaHue -
ABTOHOMHOE
nMiMTaHue
®
NMutaHue ot USB o— VDD 1
® MN - 1
- 1 é
— 1
Y
"

Ecnun yctponcTteo nmeet
aBTOHOMHOE NuTaHne, Heo6xoaMMO
ucnonb3oBaTb UudpoBoun Bxoa Ans
OOHapyXeHUA NOAKITIYEeHUS K LUMHEe

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 36



VIASTERS
CONFERENCE

VID & PID

1 Vendor ID (VID): 16-6umHbiti uGeHmugukamop

Heo6xoamum anst maccoBoro NnpousBoAcTBa

NMpumepHo $2,000

BO3MOXHbI TeXHUYECKMe U NpaBoOBble CMOXHOCTU B Cny4vae
ucnonb3oBaHuda nognoxHoro VID

1 Product ID (PID): 16-6umHbiti uGeHmugukamop

lNMporpamma cyonuueH3npoBaHma Microchip

1 Kaxpaoe usgenue AOIMKHO MMeTb YHMKanbHoe coyetaHue VID n PID

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 37


http://www.usb.org/developers/vendor

w2 . COBMECTUMOCTb CO CTaHAapPTOM

CONFERENCE

1 TecTnpoBaHMe Ha COBMECTUMOCTb

—  Heobxoammo nponTtn TecTMpoBaHne Ons UCnonb30BaHUSA NorotTmna

—  npumepHo $1,500 4 N

1 Paspen 9 n pyHKLUMOHaNbHOE COOTBETCTBME
—  AHanuszartop npotokona USB
— Bannpartop USB-komaHg “USBCV” \_ Y,

CERTIFIED

1 NMpoBepka Ha cooTBeTCcTBUE Pasgeny 9
n cneundmkaumam knacca Hub / HID / MSD / Video

|
I XapaKTepuCTUKMU CUrHaribHOW YacTu
1 YnpaBneHue nUTaHuem

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 38


http://www.usb.org/developers/tools

veer..: COBMECTMMOCTb CO CTaHAapTOM

CONFERENCE

1 Hes3aBucumblie nabopartopum

1 CamocTosiTenibHasa npoBepKa Ha COBMeCTUMOCTb.
“Mpa3gHuk NMNoaknodyeHnsa USB”

1 [Ona TectupoBaHuS.
— Heobxoaonmo cooTBETCTBUE MEPEYHIO NPOBEPOK
— Ckavartb “Peripheral Checklist”
— Monyuunts TID (Test ID)

— [nsa TecTMpoBaHUst NCNONb30BaTh TONbLKO cepTUNLUMPOBaHHbIE Kabenu u
pa3beMmbl

— Heobxoanmo 3HaTb TID ncnosnb3yembix KOMMNOHEHTOB

— (Bce USB-koHTponnepbl Microchip nmetot TID
CM.

1 XenatenbHO O3HAaKOMUTBLCHA C NepeyYHeM NPOBEPOK A0 HaYvana
pa3paboTKu !

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 39
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http://www.microchip.com/usb
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IHE TDGETHEH

USB-xocT

BcTpoeHHbIN XOCT
N YCTPOUCTBA
ABOWHOIo Ha3Ha4YeHus

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 40




l\iASTEQ% U S B -XOCT

CONFERENCE

I YnpaBneHue LULUHOM
1 OcyuwecTBneHne TpaH3aKuun
1 OnpepneneHue NOAKMNOYEHUSA YCTPOUCTB

1 MepeuncneHue ycTponCTB U 3arpy3kKa
ApanBepoB

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 41
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ViASTERS O630p
I BcTpoeHHbIn XocCT
— TOJIbKO XOCT, HEe MOXET ObITb YCTPOUCTBOM
— CTaHpapTHbIM KOHHEKTOpP Tuna A

— (ObecneyumBaeT NUTaHUe B COOTBETCTBUMU CO
cneundukaunemn

1 Mpumep: cucrtema cobopa AaHHbIX
c USB Flash Drive

72NN

S

IS

N—
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.= - BcTpoeHHbLIN XOCT

1 Xopouwas anbTepHaTMBa
KOMNbIOTEPHbLIM NrnaTtdopmam

1 [lpeunmywecTtBa:

—  KoMnaKTHOCTb, HWU3Kasi CTOMMOCTb,
HWU3Koe noTpebrneHne, npocToTa

1 OrpaHuyeHus:

He MoXeT noakniovaTbCca K ApYyroMmy XocTy
OrpaHnYeHHbIN CNUCOK NoaaepXMBaeMblX YCTPOUCTB
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’ﬁ\ TpeboBaHusA
VRRTRES KO BCTPOEHHOMY XOCTY*

1 USB-tpaHcuBep ¢ noaaepxkou Full Speed

1 BbicokonpousBoauTenbHbIN KOHTPOSEp C
AOoCTaToOuHbIMU oO0bemamum Flash n RAM

1 [lporpammHoe obecneyeHue c noaaepKKon PyHKLUUN
yrpaBreHus LULMHOU U C ApauBepamm

1 OnumoHanbHO — nepudepus Ana paboTbl C BHELWWHUMMU
YCTPOUCTBAMU U CUTHANAMM:

— AU, komnapaTopsl
— WHTepdenchl SPI, 2C™, UART

—  WKMM-reHepaTopbl, TaMepbl, ULMAPOBLIE
BXOAbl/BbIXOAbl

*KoHTponnepbl Microchip 16- u 32-OUTHbIe — OTNIMYHOE pelueHne A5 BCTPOEHHOro XxocTta
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%

mastere Y CTPOUCTBA ABOMHOrO HasHa4YeHwUs
1 OcobeHHoOCTM:

- 2 KOHHEKTOpPa C 3arnpetom oaHoBpEMEHHOIO
NCIMOJ1Ib30BaHUA

— He nogpasymeBaeT guHamMnU4eCcKoro
NepekniovYeHnsa PeXXnmMoB XOCT/YCTPONCTBO

— CxemMoTexHun4eckmne ornosriHeHus

1 Mpumep: Cucrema cbopa AaHHLIX C
dyHKkumnen obHoBneHus MO ¢
KoMnbloTepa yepe3 USB
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USB On-The-Go
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VIASTERS
CONFERENCE

O630p

1 On-The-Go (OTG)

1 Mpumep: KIK

YNpOLWEeHHbIN XOCT ANnst MOOUNbHbLIX YCTPOUCTB

[TopT ABOMHOro Ha3Ha4YeHns ¢ AMHAMUNYECKNM
nepekntoyYeHnem

HoBbIn cTaHOapT aHepronoTpeodneHus
HoBbI KOHHEKTOP - Micro A/B

[TogkntoyeHune K [NK — ycTponcTteo
[NogkntoyeHune Flash Drive — xocT

CoeaguHenune aByx KINK — OTG, xoCT/ycTponcTBo
BO3MOXXHOCTbIO NEPEKITHYEHUS
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TunoBble TpeboBaHNA
VRRTRES K OTG-ycTpoucTtBam*

1 Peripherals to Service Real World I/0
— AU, komnapaTopbl
— WHTepdencol SPI, 2C™, UART
— WWM-reHepaTtopbl, Tanmepsbl, LMPPOBLIE

BXO4bl/BbIXOAbl
1 TpaHcuep USB OTG ¢ noanepXKoun
Full-Speed
1 BbicokonpousBoanTenbHbIM MUKPOKOHTpoONep 16/32

our

1 MO, sBknrovarwee agpanBepbl USB-ycTponcTBa m
Habop apanBepoB AN NOAKMNIOYaeMbIX YCTPOUCTB

*KoHTponnepbl Microchip 16- u 32-6uTHble — oTNMYHOe peweHne ana USB OTG
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vees 2 HOBble KOHHEKTOPbI — 5-11 KOHTAKT

CONFERENCE

I CTaHgagTHble KOHHeKTopbl USB — 4 KOHTaKTa:
VBU ND D+ D-

I OTG-KOHHEKTOpbI - 5 KOHTaKTOB:
VBUS GND D+ D- ID

— KoHtakT ID no3sonaeTt 3agaBaTb Ha4YanbLHoe
pacnpegeneHne ponen XocT/yCTponucTBO

— Twvnbl KOHHEKTOPOB:

1 Po3etka v Bunka Micro-B
— CraHpgapTtHble 1 OTG ycTpoucTBa m

1 Po3seTtka Micro-A/B

—  Tonbko anga OTG m

1 Bunka Micro-A
—  Onpepensier OTG-xocT
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A HoBble KOHHEKTOPbI

CONFERENCE

1 Po3setka Micro A/B
— 1: VBuUS
— 2:D-
- 3: D+
— 4:1D
— 5:GND
" 1 Po3setka Micro B
— 1: VBuUS
— 2:D-
- 3: D+
- 4:1D
— 5: GND
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WQSTEQ% HoBble KOHHEKTOPbI

CONFERENCE

1 Bwunka Micro A
— 1: VBus
- 2. D-
- 3: D+
— 4. 1D (GND)
— 5:GND
1 Bunka Micro B
— 1: VBus
- 2. D-
- 3: D+
— 4. 1D (pa3spbiB)
— 5:GND
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&gks-reng [MTpumep noaKknroYeHUNA

CONFERENCE
4 «
_ Micro A Micro B
Micro A/B g N g 2\ Micro A/B
[ ] [ ]
[T 17 N LLIII] /
XocT - / - ~ YcTpouncreo
< A«
Micro B Micro A
Micro A/B e N\ e N Micro A/B
[ [ [ ]
YcTtponctBo L J L ) XocT
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a‘gﬁmng [MTpumep noaknroYeHUNA

CONFERENCE
A
Micro Micro A Micro B
A/B C N C N
JmeL \r|u|j/
XocT N J I J
A
Micro Micro B Micro A
A/B & 0 & N
\r|u|j/ T
0 ) \J )

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1

Mi

cro B

=3

YcTpouncreo

M

icro B

=3

HE MOJ

XOOUT

Slide 53



al "S- MpoTokon

CONFERENCE

1 Cnucok nogknw4YyaeMbiX YCTPOUCTB
1 OTG-pgeckpuntop
1 3anpocbl Set Feature

1 Session Request Protocol (SRP) —
NPOTOKON ynpaBJfieHUsA CecCCUuamm

1 Host Negotiation Protocol (HNP) —
NPOTOKON NepeHa3sHauYeHUA XocTa
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@ Cnuncok nogkrnrovyaemMbiX YCTPOUCTB

VIASTERS

CONFERENGE Targeted Peripheral List (TPL

I YCTpouUcCTBa, HEe BXoAsLline B CMUCOK, He
oyay permctpupoBaTbCs B CUCTEME

1 OTG He noagepxuBaeT 6a3oBble KNacchbl,
BCTPOEHHbIN XOCT noaaepxmBaeT

I MuHuamMnbHbLIN CMUCOK NapaMeTPOB -
Manufacturer, Model, Description

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 55



niAsren% OTG'AQCKPM"TOP

CONFERENCE

1 Bo3sBpawiaeTcs no 3anpocy
GetDescriptor (Configuration)

1 WUcnonb3yeTca TONMbLKO eCnun yCTpouUcTBO B
noanepxuBaet SRP unu HNP

CwmeweHue | MNone OnunHa Tun OnucaHue
0 bLength 1 Number OnvHa (Bcerga 3)
1 bDescriptorType 1 Constant Tun geckpunTtopa (Bcerga 9)
2 bmAttributes 1 Bitmap ATpnoyThbI
D7-D2: He ncnonb3yeTcsi
D1: nogaepxka HNP
DO: nopgaepxka SRP

© 2008 Microchip Technology Incorporated. All Rights Reserved.

1275USB1

Slide 56




e 3anpocbl Set Feature

CONFERENCE

1 a _hnp_support
— CoobwaerT yctpounctay B, uto yctponcteo A nogaepxusaeT HNP
— [onyctumo TonbKo Ansd yctponcts B, nogoaepxusarowmx HNP
—  CBoncTBO OOMKHO BbITb YCTAaHOBMNEHO A0 cocToAHUA Configured
1 a_ alt_ hnp_support

— Coo0OuiaeT ycTponucTBy B, 4TO OHO MOOKITIOYEHO K MOPTY, HE
nogaepxusatowemy HNP, ogHako yctponcteso A nmeeT gpyroun nopT,
KOTopbIn nogaepxmsaet HNP

1 b _hnp_enable

— CoobwaeT ycTponcTtey B, 4TO OHO MOXET HayaTb npoueaypy
nepeHasHa4yeHns xocta
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&;@ 3anpocbl Set Feature

CONFERENCE

1 CBouctBa MOryT ObITb YCTAaHOBJIEHbI B
coctosAHuax Default, Address n Configured

1 COpacbiBaloTCA TONMLKO NO OKOHYaHUU ceccum
UNnun npu copoce no LwmnHe

— 3anpocskl Clear Feature He gencTBYIOT

1 Ecnu HNP He nopgaepxuBaeTcs yCTPOUCTBOM
B, TO npu 3anpoce Ha yCTaHOBKY CBOUCTB OHO
OOJIKHO NepenuTn B peXXum octaHoBKuU (Stall)
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[lpoTOoKON ynpaBreHnsa ceccusamMmu
LS Session Request Protocol (SRP)

1 Ha3zHauyeHwue:

— CHwxeHune noTpebnerHus yctponctaa A

1 YcTpoucTBO B OOMKHO UMEeTb BO3MOXHOCTb
3anpocutb nutaHue VBUS oT ycTtponctea A

1 Ceccus

— [epunop akTMBHOro o6MeHa AaHHbIMM

I obo3HauvaeTcsa yaepxxaHuem VBUS B
onpeAesieHHOM Auana3oHe Hanps)XXeHuun
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[lpoTOoKON ynpaBreHnsa ceccusamMmu
LS Session Request Protocol (SRP)

YcTpoucteo A

YcTtpoucTteo B

Makc. HanpsikeHue

(VA_VBUS_OUT) L —RE N N Sy _5'_2_5\_/ _________
E/BUSaKTI/IBH;) ady. ]
V
A VBUS VLD 4OV
_______________________ .
2 0V Ceccus akTMBHa
LSS R E e Sl = S D s > (V )
Ceccud aKTI/IBHa{ B_SESS_VLD
(VA_SESS_VLD) ey e _0-_8_\/ __________
Lo B _O._2_v __________ } Ceccusa okoH4YeHa
(VB_SESS_END)
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[lpoTOoKON ynpaBreHnsa ceccusamMmu
LS Session Request Protocol (SRP)

1 MNopaepxka SRP

— YcTpouctBa ABOMHOIo Ha3Ha4YeHus — nosHas
nogaepxka SRP

— Yctpouctea A — oTBeT Ha SRP
— YcTpouctea B — 3anpoc Ha SRP

1 3anpoc Vg

— Wmnynbc Ha Vg g W/vnn Ha nuHum D+

1 YcTtponucteo B nomkHo o6ecneumBaTth nynbcauuio Vg s U
D+

1 YcTpoucTBO A AOJMKHO pacrno3HaBaTb XOTA Obl OAHO U3
3TUX COOLITUN

1 YcTpouctBo B fOMKHO KOHTPONMMPOBATb COCTOAHUE
NUHUKU Vg s NPU ynpaBrieHUu ceccusamm
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ﬁ\ [lpoTOKON ynpaBlieHUA CeCCUAMMU

MARTERS nynbcauumn no NUHUAM D+ n Vg
YnpasneHue YnpasneHue
A B ——— — =
Ilogtskka ... Moatskka
Va vBus vip |- — - = F _____________ Zr{ ______________
Va sess vip MaX|- - - - "' """"" / ’/""; el s I A=
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[lpoTOKON ynpaBrneHnsa ceccnamu

VIASTERS

nynbcauum no NMHUU Vg o
A - YnpasneHue A-lNoptskka B - YnpasrieHue
Va veus outMax} _ _ -

VA_VBUS_VLD

Vg sess vip Max

VA_SESS_VLD Max}----- ol el e e yalal o

Vg _sess enp MaXp- - - - -- ) et
ke

Vg sess enp MIN

=
3aBeplueHune He 6onee 5 ¢ Ta war vrise: MaKC. 100 mMc
ceccun
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[lpoTOKON NepeHa3Ha4YeHUA XocTa
LS Host Negotiation Protocol (HNP)

1 HasHauyeHue yCcTpOMCTB N3Ha4varibHO 3apaeTcsa Kabenem

—  YCTPOUCTBO C noAkntoyYeHHon Bunkon Micro A HasHavyaeTca XocTom /
ycTponcTeom A

1 HNP no3BonsieT nepeHa3Ha4yaTb yCTponcTBa 6e3
nepenoaknio4vyeHUs Kabens

— YcTponcteo B cTaHOBUTCA XOCTOM 0 KOHLIA Ceccuu
—  YcTpouncTBo A npoaosmkaeT obecneunBaTtb HanpsbkeHne nuTaHna Ha Vg o

T 1
Micro Micro A Micro B Micro
A/B 4 A 4 h A/B
|_IIII—| \|_II||—|/
XocT < / - _ YcTpouncreo

YcTpoiicTBo » Xoct

XocT Session End YcTtponcrtBo
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;&:Qg Host Negotiation Protocol (HNP)

CONFERENCE
A: SetFeature(HNP) A - YnpasneHue
B: nepexoauT B Suspend,
noAaTsHKKa Ha D+ oTknovaeTcs A - INoatsaxka kK GND
e e i el T - £
B: ctTaHOBUTCA XOCTOM, A - MNoaTaxka K VDD

reHepupyeTt cOpoc no wMHe T T T

B: o6MeH AaHHbIMU B - YnpaeneHue
B: npekpaliaet ooOmeH,

BKNO4YaeT NOATAXKY Ha D+
A: npoBepsieT cocTosiHue D+, .B_' EOﬂTimia_K !D_D

OTKMIOYaeT NOATSAXKKY
A: CTAaHOBUTCH XOCTOM, BbIMNOSHAET . ObmeH yepes xocT A

cOpoc wuHbI unu otknovaet VBUS
. ObmeH 4vepes xocT B

@@ @ @ © @@.
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veer_:  DNEKTPUYECKNE XapaKTEPUCTUKM

CONFERENCE

1 VBuUS

— Toku

— [lpepenbHble 3HAYEHUA EMKOCTEUN U
CONPOTUBIIEHNN

— HOnutenbHOCTb PPOHTOB N CPE3OB
1 MapameTpbl KOHTaKTa ID
1 3agepXXKu pacrnpocTtpaHeHus curHana
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veer_«  TpeboBaHMA K NUTaHUIO VBUS

CONFERENCE

1 Yctpouctea A go 100 mA
la_veus_our MIN =8 MA
- 4.4B <=V, yaus_our <=9.25B
Va veus ouT < Va veus vip - HE YAOBNETBOpsieT TpeboBaHUsIM

1 YctpouctBa A 6onee 100 mA

— 475V <=V, \pys_out <= 5.25Vv
1 YcTpoucTtBa ABOUHOINO Ha3Ha4YeHus

—  HeCKOHurypupoBaHHble: 150 MKA ycpeaHeHHble 3a 1 MC
1 lMepudepunHbie ycTponcTaa

—  HeCKOH(urypumpoBaHHble: 8 MA ycpeaoHeHHble 3a 1 Mc
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2 MoaTsXkn

CONFERENCE

1 Yctpoucteo A

—  Pexum oxxngaHus nnm xocrta — BKIHOYEHA
noatsikka K GND Ha D+ u D-

—  Pexum nepudepunmnHoro yctponcrtea —
noatskka D+ oTkno4veHa

— JonyckaeTcs oTKModMaTh NOATSXKN Ha
nepvopn nepegadn naketa

— 14.25 KOm < Rpd < 24.8 KOm

Py
2
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2 MoaTsXkn

CONFERENCE

e 1 YcTpoucteo B
%R - Ry srp up> 281 OM
- - QB:SRP_DWN > 656 Om
Vaus Vay — [loaTtskka Ha D+
B — aHarnorm4Ho

ycTpoucteam USB 2.0

RB_SRP_DWN

"|-/WV\/—|
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@ VBUS

VIASTERS
CONFERENCE

Pin 1

% Ra Bus.IN Coro_vBUS
T
I Ragus N

- Eggﬁl{g)mpoﬁcmo A 3annTaHo, HO He BblJaeT Vg, Ry gys |y Max <=
M

— Ecnun yctponcteo A Bblgaet nmnynbcebl no Vg, Ana SRP, R, gus
min >= 40 Kom [

— B ocTtanbHbIX criyqasx MOXeT ObITb HUXe
1 1.0pF < Cpgp yeys < 6.5MF
— [lo cpaBHeHuto ¢ Cy gy \pys > 120pF
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wer_« ConpoTuBneHue KOHTakKTa ID

CONFERENCE

Vdd

16 /M

Rpu

N

icro A Plug

B i _
4 Pin 1

. § Ra_PLUG ID <= 10 Om

Pin 1

Vdd *Ra PLUG ID _ _,, 1 /
(Rpu + Ra_PLUG_ID) IL-MAX / ' \
Vdd*Rb PLUG ID_ _, Micro B Plug
(Rpu + Rb_PLUG_ID) Lagid A [ ] ] _
< // Pin 1
[Ona vdd = 3.3 B
56.67 OM < Rpu < 25 KOm 9 § Rb_PLU/GJD >= 100 KOm
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wer_: Bpemsa pacnpocTpaHeHusi curHana

CONFERENCE

I T1-T2 — oT BbIXOAa KOHTpoOssiepa B yctpoucTse A 0 pasbema
— OTG-ycTponcteo A = 1 HC
- BCTpOEHHbIN XOCT UK NOMHLIM XOCT = 3 HC

1 T2-T3 — oT pa3bema yctponucTBa A A0 pa3bema yctponcrtea B
- Kabenn OTG = 10 HC
— CtaHgapTHble kabenu = 26 HC
— Apantep Micro-A -> Standard-A = 1 HC

I T3-T4 — oT pa3bema A0 BXxoAa KOHTposnnepa B yctponcrtee B
— 1 Hc

YcTtpoucteo A T2 Yctpoucteo B

T3
; ) = e[ ey | T
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WQSTE;:% CpaBHeHue: OTG VS BCTPOEHHbIN XOCT

CONFERENCE

OTG Embedded Host
NMpoTokon ynpaBneHus | Heobxognmo OMNuMOHanbHO
ceccusimm (SRP)
NMpoTokon Heobxoanmo He OoMyCcTUMO

nepeHasHavdyeHunsa Xocrta

(HNP)

Cnucok
noaaepXXuBaeMbIX
ycTpouctB (TPL)

OrpaHUYEHHbIN CNUCOK
KOHKPETHbIX YCTPOUCTB

BO3MOXHa noaaepxka 6a3oBbix
Knaccos

KoHHeKTOopbI

Micro A/B

AdneKTpuiyeckKkue
XapaKTepUCTUKHU

1.0pF < Cprp_vaus < 6.9pF

Cust veus > 120pF
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AnnapaTHas
peanu3auua
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;ASTEQ% [NepucdepunHoe USB-ycTpouUCTBO

CONFERENCE

PIC18, PIC24F,
nnn PIC32MX

PoseTka B
Mini B
Micro B

VBUS

VUSB

1uF

150 KOm

D+
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BCcTpOeHHbIN XOCT

Po3eTtka A

s

BUS

<
+

n;msren%
CONFERENCE
PIC24F unu PIC32MX A SV
VBUS """" i
Input
_ 3.3v
/7
VUSB
TN
A/D :
D_
D+
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VIASTERS
CONFERENCE

PIC24F wnu PIC32MX

OTG-ycTpOUCTBO

Po3eTka
Micro A/B

BUS

1338
MCP1253 ;J'_: 10 pF
GPIO NSHDN VIN T
GPIO PGOOD C+ — 1uF
SELECT C- a
GND VOUT
VBUS P
N 713.38B
UsSB i N4T UF
Vdd -H =
D_
D+
USBID
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veee_z  YCTPOMCTBO ABOMHOIO Ha3Ha4YeHUS

CONFERENCE

5B
PIC24F vnn PIC32MX PTC Foseria A
USB-ycTponcTBo 33B = BUS
VUSB
(D
- 1uF N
= 2 KOwm
A/D —
2 KOm
PoseTka
= B, Mini B,
Veus |F===-~- 1 |
Input D 1uF
n 150 KOwm
7T\
D_
D+
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T e B
MASTERS prKTypa annO)KeH Mﬂ

CONFERENCE




VIASTERS
CONFERENCE

[Tpumepobl
N peKkoMeHaauum no npuMeHeHuro

1 BcCcTpoOeHHbIN XocCT

Cuctema cbopa aaHHbix ¢ USB Flash

3arpysyuk (bootloader) ¢ USB Flash

XoctT MCHPUSB - cuutbiBaHue Temnepatypbl u ALLT
XocTt anga npuHtepos (PCL5 n PostScript)

HID Host — nogknioveHne molin/knaesmaTypbl

CDC Host — xocT 4ng KOMMYHUKaLMOHHbIX YCTPOUCTB
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IFIE TDGETHEH

KoHTponnepbl Microchip
c nogaepxkou USB

PIC18Fxxbx PIC18FxxJ5x PIC18FxxK5x
PIC24FJxxxGB1xx PIC32MX4xXx
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KoHTponnepsl Microchip PIC®
VARTEE ¢ nepudepumnHbiM Mmogynem USB
1  WUHTerpupoBaHHble USB/OTG TpaHcuBep, perynatop HanpsaXeHus 1 uenu
noaTsXekK
1 Noppepxka USB 2.0 Low- u Full-Speed

1 MHoropeXumHbIu reHepaTop ¢ PLL gnsa TaktTupoBaHus
USB-moaynsa

I D,Elz}/xnopToaaﬂ namMmsaTb AN OAHOBPEeMeHHOro goctyna agpa
n USB-moayns

1 npOCTaﬂ cXeMa noaknr4yeHus K LmMHe

UpneHTndukauma JRTTTE BcTpoeHHble
Full-Speed ycTponcTtBa & pe3ucTopbl
— noATsXKa Ha NUHuK D+ : NOATSXKM!
N /
- :
+5V||
l :
D+ . _ .
I ransceiver .
D- s | v
GND‘ ...............................
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l\iASTEQ% MO.D,ynb USB

lllllllllll mag,
4

Ln

CONFERENCE
,— lMnama
I e R S USB-konmponiep, ...
|
: <+———— PerynsaTop 3.3 B
| :
| : } 1
I :| Pesuctopsil
I :| MOATSHKKM
< D+ D- > TpaHcuBep
: :
: :
: :
' : RAM
I :
: Peructpsl
: : ynpasne- [«
| : HUA
| 5
\
\ ~ d S s s s s R EE RN NN AR R RN EEE RS NN EEE NN NN NN AN EEEEEEEEEEEEEEEEE
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@ bnok [locneaoBaTesnibHOro
MASTRES Beoga/BuiBoga (SIE)

------------------------------------------------------

[TocnenoBaTesibHbIN -
BBO/ / BbIBOA:

1 NRZI-koanpoBaHue

1 [poBepka CRC

1 [leTektpoBaHune
CUrHanoB ynpaBfieHud
LLIMHOW U reHepauungd
npepbIiBaHUA

1 TpaH3akuuu

1 [lpoTokon
noaTBepPXAeHUS
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KoHTponnepsl Microchip PIC®

MASTERE c nepudepunHbiMm moaynem USB

© 200

8 Mi

8-, 16-, n 32-6MTHbIE AQpa

Kopnyca 20..100 BbiBOAOB

8..512 K6 nporpammHoro Flash

0,5..32 K6 O3Y

Onana3oH HanpshkeHuu nutaHuma. 1,8.55B

LLinpoknn Habop nepudepun ona npuknagHbIX
3apav.

— AU, komnapatopbli

— SPI, I2C™ UART

— LWWM-reHepaTtopbl, Tanmepsbil,
uncpoBble BXoAbl/BbIXoAbl

crochip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 85
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Scalable USB
L PIC® MCU Portfolio

~50 USB-koHTponnepoB PIC®
Hanbonee npogymaHHoe u
NepCcrnekTnBHOE coveTaHne

nnHenkn USB-MUKPOKOHTPOSIIEPOB,
MO n oTnagoyHbIX cpeacTs

Mid-Range, Capacitive-Touch Capable A

Up to 16 MIPS
64-, 80- & 100-Pin Packages
Up to 256 KB Flash

]
—
o——

Up to 12 MIPS
18- to 80-Pin Packages

NMpounsBoanTenbLHOCTb

Pa3Butue

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 — % Slide 86



USB Microcontroller Portfolio

PIC18F4450
USRI E NG PIC18F4550
PIC18F4553
PIC18F14K50 PIC18F87J50 PIC24FJ256GB1 PIC32MX4XX
Core 8 bit 8 bit 8 bit 16 Bit 32 Bit
USB USB 2.0 device USB 2.0 device USB 2.0 device USB 2.0 device, USB 2.0 device,
embedded host, dual embedded host, dual
role, OTG role, OTG
Flash 16K bytes up to 32K bytes 128K bytes 256K bytes 512K bytes
RAM 768 bytes up to 2048 bytes 3904 bytes 16K Bytes 32K Bytes
mTouch™ support yes yes, external yes, external yes CTMU yes, external
UARTSs 1 1 2 4 2
SPI 1 1 1 3 2
1’c 1 1 1 3 2
Peripheral pin select no no no yes no
ADC 10 bit, 9 channel 10 bit, 10 and 13 ch 10 bit, 8 and 12 10 bit, 16 channel 10 bit, 16 channel
12 bit, 10 and 13 ch channel
RTCC software software software yes yes
Parallel Master Port no no yes yes yes
Analog comparators 2 2 2 3 2
Free sw stacks yes yes yes yes yes
Free class drivers yes yes yes yes yes
scalable development yes yes yes yes yes
environment
Packages 20 pin 28,40,44 pin 60,80 pin 64,80,100 pin 64,100 pin

© 2008 Microchip Technology Incorpo
w

ated. AT Rights Reserved.
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* PIC18F14K50

VIASTERS
CONFERENCE

Features Peripherals
8-bit, 16 MIPS ECCP
Voltage 1.8 to 5.5V SPI/IPC™
8 KB Flash USART

9 ch. x 10-bit A/D

1 x 8-bit, 3 x 16-bit timers
2 x Comparators

USB 2.0 Full Speed

512 Bytes SRAM
256 Bytes DPRAM
256 Bytes EEPROM
20 pins

ManoBbIBOAHLIN OLOAXETHLIN MUKPOKOHTpPOSNep

ansa nepudepunHbix USB-ycTtponcTs

. : Iafnsjjssl ] ‘ - \ Slide 88'\
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‘ PIC24FJ256GB110

MASTERS
Features USB OTG
I 16-bit, 16 MIPS 1 USB OTG Full Speed
1 256 KB Flash Peripherals
1 16 KB RAM 4 x UART
1 100, 80, 64-pin 3 X [2C™
1 Internal Oscillator 3 x SPI
1 3.3V operation 16 ch. x 10-bit A/D

5 x 16-bit timers
9xIC, 9x OC/PWM
Peripheral Pin Select
3 x Comparators

MukpokoHTponnep cpegHen Npou3BOAUTESNIbLHOCTU ANA BCTPOEHHbIX

xocToB, OTG 1 BbICOKONPOM3BOAUTENbHbLIX NepndepumnHbIX YCTPOUCTB

© 2008 Micrw) Technology Incorporated. All Rights Reserved.

R Ii?ﬁj)SBl i ‘“‘ﬂ—"" 4 ‘\ Slide 89\



‘ﬁ\-’ - T
é PIC32MX460F512L

MASTERS
Features USB OTG
Cmoncowps ] DeR IO spee
1 512 KB Flash
1 32KB RAM Peripherals
1 100, 64-pin 4-ch. DMA
1 Internal Oscillators 2 x UART
1 2.3-3.6V operation 2X*)C™
2 X SPI

16 ch. x 10-bit A/D
5 x 16-bit timers
5xIC, 5x OC/PWM
2 x Comparators

Bbicokonpou3BoauTenbHbIN MUKPOKOHTpPONNEP

Ans BCTPOEHHbIX XxocTtoB n OTG-ycTpOnCTB

© 2008 Micrw) Technology Incorporated. All Rights Reserved
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I\;ASTeng CeMeﬁCTBO P|C18 USB

CONFERENCE
m
X
§ ]
N
i
PIC18F67J50 P1C18J87J50
m
s ]
O
o
PIC18F66J55 PIC18F86J55

m
X
#
© PIC18F66J50 PIC18F86J50
m
X
A
™ P1C18F2550 P1C18F4550 PIC18F65J50 PIC18F85J50

PIC18F2553 P1C18F4553
m
X
#
N P1C18F2455 P1C18F4455

P1C18F2458 P1C18F4458
m
X
©
. PIC18F14K50 P1C18F2450 P1C18F4450
m
X
0

PIC18F13K50

20-Pin 28-Pin 48-Pin 64-Pin 80-Pin

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 — i % Slide 91
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MukpokoHTponnepbl ¢ USB OTG

VIASTERS
CONFERENCE

PIC32MX460F512L

256 KB

P1C24FJ256GB106 P1C32MX440F256H P1C24FJ256GB108 P1C24FJ256GB110 PIC32MX460F256L

P1C24FJ192GB108 PIC24FJ192GB110

192 KB

P1C24FJ192GB106

PIC32MX440F128L

P1C24FJ128GB106 P1C24FJ128GB108 P1C24FJ128GB110

64 KB 128 KB

P1C24FJ64GB108 P1C24FJ64GB110

P1C24FJ64GB106

64-Pin - 80-Pin - 100-Pin

© 2008 Micrchqip Technology Incorporated. All Rights Reserved. 1275 USBl | Slide 92
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@ Low Pin Count USB
VRRTRES Development Kit

1 Jemonnara Ha 6a3e
PIC18F14K50

1 lpsamoe nogkno4veHune
K PICkit™ 2

1 MopTt USB 2.0
1 MopTt RS232

1 basoBas nepudepus
1 MakeTHas obnacTtb

1 lMpumepsbl n
AOKYMeHTauus B
KOMMJeKTe
(AOCTYNHbLI Ha canTe)

”}]?.n r*lqiﬁi "1 _)d_l_L ¢f: h-’LL _.Iulﬁliri?
(7l J_)‘fl 1126)
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vasterz USB-geMonnartbl Ha 6ase Explorer 16

CONFERENCE

1 Jemonnata ana Bcex 16- and 1 KoHdurypupyetcs kak OTG,
32-6UTHbIX KOHTponsepoB PIC BCTPOEHHbIN XOCT UNKn

I Tpebyecs npoLeccopHbIN nepucepunHoe ycTponcTeo
moaynb (PIM) ¢ USB- 1 Ctekn USB OTG gnsa ytpouctea m
KOHTpPOJINIepom XocTa

1 TpebyeTcs nnarta pacwumpeHus 1 BcTpoeHHbIN XOCT — ApanBepbI
USB PICtail Plus knaccoB HID, Mass Storage, Printer,

Custom

© 2008 MicrocQ;.:) Technology Incorporated. All Rights Reserved. 1275 USB1 i - Slide 94
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TR T
;AQSTEQ% KomMnnekcHble peLueHus

CONFERENCE

.....

1 BctpoeHHbIU xocT Ha 6a3e PIC24FJ256GB110

I YTeHue rpadpmyeckux chbannoB ¢ USB Flash
Drive

1 BbiBoa nsobpaxeHuun Ha rpachunyeckmnmn QVGA-
aucnneu

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 _— Slide 05 N



e PIC24F Starter Kit

CONFERENCE

PIC24F Starter Kit - pemonnara Ha 6a3e PIC24FJ256GB106
JemMoHcTpupyeT Bo3MOXXHOCTU PIC24 B KayecTBe BCTpoeHHOro xocta n OTG
CtaHpapTHbIU pa3bem USB-A ana noaknioyeHusa nepudepun

Nonb3oBaTrenbcknn nHTepdenc Ha 6ase rpadpmyeckoro OLED-gncnnes n
CEeHCOpPHOM KrnaBuaTtypbl

BcTpoeHHbIN oTnaguuk, coemectumbin ¢ MPLAB® IDE
I NMuTtaHue 4yepe3 oTnagoyHbin USB-pasbem ot K

© 2008 Micrdo{p Technology Incorporated. All Rights Reserved. 1275 USB1 _— % Slide 96
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l\i@%ﬂ% PIC32 USB Starter Board

CONFERENCE

1 Oemonnarta Ha 6a3e PIC32MX460F512

1 JemMoHcTpupyeT BO3MOXHOCTU PIC32 B KayecTBe
BCTpoeHHOro xocta n OTG

1 BcTpoeHHbIN oTnagunk, coemectumbin ¢ MPLAB® IDE
1 [uTaHue 4yepe3 otnago4vHbin USB-pa3bem ot K

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USBl - Slide 97
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VIASTERS
CONFERENCE

Cnacun6o 3a BHMMaHue
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piAS'ren% Trad em arkS

CONFERENCE

The Microchip name and logo, the Microchip logo, Accuron, dsPIC, Keeloq,
KeelLog logo, MPLAB, PIC, PICmicro, PICSTART, PRO MATE, rfPIC and _
SmartShunt are registered trademarks of Microchip Technology Incorporated in
the U.S.A. and other countries.

FilterLab, Linear Active Thermistor, MXDEV, MXLAB, SEEVAL, SmartSensor
and The Embedded Control Solutions Com anX are registered trademarks of
Microchip Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, CodeGuard, dsPICDEM,
dsPICDEM.net, dsPICworks, dsSPEAK, ECAN, ECONOMONITOR, FanSense,
In-Circult Serial Pro%rammln , ICSP, ICEPIC, Mindi, MiWi, MPASM, MPLAB
Certified logo, MPLIB, MPLINK, mTouch, PICkit, PICDEM, PICDEM.net, PICtalil,
PIC32 logo, PowerCal, Powerinfo, PowerMate, PowerTool, REAL ICE, rfLAB,
Select Mode, Total Endurance, UNI/O, WiperLock and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

All other trademarks mentioned herein are property of their respective
companies.

© 2008, Microchip Technology Incorporated. All Rights Reserved.
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IHE TOGETHER

USB

Host / OTG / Device
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MASTERE B Be.D,e HUe

CONFERENCE

1 CrtaHpapTt USB — pe3ynbTaTt COBMECTHOMU
pa3paboTku Beaywmx npounssoauteneu MK un
nepudepuu

— Compag/HP, Intel, Microsoft, LSI, NEC, ...

1 Uenm:

I  YHuMBepcanbHOCTb — NOAKIIIOYEHNEe YCTPONCTB Pa3HbIX
TUNOB

1 Bbicokasi nponyckHaa CnoCOOHOCTb
1 [poctoTa ncnonb3oBaHuA A\
1 ObecnevyeHune NUTaHUA Ny

1 3amMeHa And nopTtos
RS232, Parallel, PS/2, ...

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 2
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MASTERS CprKTypa

CONFERENCE

1 Tononorus -
3Be3aa

1 PacwupseTcs
npu NnomMoLuun
xaboB

1 ObecneyuBaer :
nATaHUEeM '
KOHeYHble
yCTpOonUcTBa

=/ [DataLogger] @
=
*

0
© 2008 Microchip Technology Incorporated. All Rights Reserved. nlgR HSBJ. ........................ Y s3a n “
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nim§1's-:n§ UHTepdencol - cpaBHEeHue

CONFERENCE

4 N\
Bce USB-KoHTponnepbl
PIC18 / PIC24 / PIC32 1394-Fire Wire
opae arot Low- un Full-Speed
N oARCPXUBAIOT . P Y, Ethernet
onsa cootBeTCTBUA WiFi (b/g)
cneundukauumn
USB 2.0 He USB 2.0
obs3aTenibHO '
noanepxmBeare . =% ~
High-Speed LS-USB FS-USB HS-USB
1.5 Mb/s 12 Mb/s 480 Mb/s
N J
Y
CAN USB 1.1
RS-232 Parallel Port

s | e | e | e s | s | | s

500 Kb/s 1 Mb/s 1.5 Mb/s 12 Mb/s = 100 Mb/s 480 Mb/s1 Gb

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 4
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TeopeTnyeckas NnponycKHas
it cnocobHocTtb USB

1400+

1216

KByte/s
0 Low
M Full
Control Interrupt Bulk Iso
Transfer Type
© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 5
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=LA Moapo6Hee 0 CKOPOCTAX:

CONFERENCE

© 20

MUD: Low-Speed USB obecnevynBaeT CKOPOCTb
nepeaaym AaHHbix go 1.5 Mowut/c

PEAJIbHOCTb: npoTtokon nogpasymeBaeT
nepepady 8-6auToBbIX NakeToB ¢ nepunoaom 10
Mmc = 640 KbuT/c

MUD: Full-Speed USB obecneuynBaeT CKOpPOCTb
no 12Mowut/c

PEAJIbHOCTDb: 12 M6uT/c — nonHas
don3nyeckasa nponyckHasas CnOCOOHOCTbL KaHana
— Henutca mexay yctpomnctsamu

— OBepxag 1 orpaHNYeHns NakeTHoOro NpPoToKona

— PesynbTtar: ~8 Mbut/c = 1 M6/c (64 Kb/c ansa HID)

08 Microehip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 6



aﬁ\ USB-dhusnyeckum ypoBeHb

o - USB 2.0 -
Xoct Mepudepun

NMutaHue +5 B n 3emnsA

Butasa napa D+ u D-
OudhepeHUnanbHbIN PeXum
NRZI-koanpoBaHue

© 2008 Microc%il;.:) Technology Incorporated. All Rights Reserved. 1275 USB1 . Slide 7



. Y- | e W
e Mepenaya AaHHbIX

CONFERENCE

1 USB - wwumHa ™vna “ Single Master + Multiple Slaves”,

pexum padoTbl - onpoc
Bce TpaH3aKuun HaYMHaKTCA C
3anpoca oT XxocTa

YcTponcTBa OTBeYaloT Ha 3anpochbl

Kaxxgoe ycTponcTBO onpaluMBaeTcs
WHOMBUAYanbLHO

YcTtpoucTtBa He MOryT obwaTLCAa apyr ¢
APYrom

Mouse Printer S eaker
NMponyckHass cnoCOOHOCTL XOCTa
Interrupt Bulk pasgensieTcsi Mexay yCTponcTBamm

Start Of Frame

|74
Int Int Bulk Int Bulk||[Bulk
SOF EP1 - SOF EP1 - EP2 SOF EP1 - EP2 || EP2

< > < > < >
1 mc 1 mc . 1 mc

© 2008 Mic‘N) Technology Incorporated. All Rightsﬁerved.. I ﬁ?sm ‘ w ‘ \ Slide 8 \‘




‘%\ - CeaHc nepepaum (Transfer) -
VIASTER

CONFERENCE nocrfnenoBatTesfibHOCTb TpaHSaKLIMVI
MPUSBWite ( EP7, Pointer, Size = 129, Ti nmeout )

CeaHc nepenaum

(Transfer)
TpaH3akuusa 1
BMOK AaHHbIX ToKeH BbIBOAA
64 6anTa (OUT Token)

Bnok gaHHbIX
TpaH3akuus 2

Briok AaHHbIX NoaTBepxaeHue
64 banta (ACK Handshake)

TpaH3akuusa 3

Briok gaHHbIX
1 6aunTt

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 9



;Asmng [lpumep nepepaum B pexunme Interrupt

CONFERENCE

MPUSBW ite ( EP7, Pointer, Size = 129, Tineout )

OOMeH AaHHbLIMU C APYrUMU
KOHEYHbIMM TOYKaAMU
nnbo oxuaaHue TpaH3akuuun

T /\

4] | e4]] A

\ J
Y

Kagp =1 mc

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 10



D [Mpumep nepenayum B pexxume Bulk

CONFERENCE

MPUSBW ite ( EP7, Pointer, Size = 129, Tineout )

JaHHble nepenaroTCcs
TONbKO B OTCYTCTBUE
BbICOKONMPUOPUTETHbIX
TpaH3aKuuu

/N
Int. Isoc. Int. H 64 HH 64 I] Int. HHH

Y

Kagp =1 mc

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 11



[lponyckHasas cCNOCOOHOCTDL

MASTERS
CONFERENCE - Full Speed USB -
Tun Pexum 3apeseps. | Makc. pa3mep naketa / Makc. KoHTponb
KOHe4YHom onpoca LUMPUHA nakeToB B Kagpe / CKOpPOCTb LienocT-
TOYKMN KaHana, % pa3mep KOHe4YHOM nepepayv HOCTU
TOYKU
Interrupt Pukc. 90 64/1/64 64 K6/c i
nepuoa
Isochronous | ®@uke. 90 1023 /1/1023 ~1 MO/c
nepuoa -
Bulk MepemeH- 0 1216/19/ 64 ~1.2 M6/c +
HbIX NepuoAa,
ucnonb3yeT
cBOOOAHYIO
LUMPUHY
KaHana
Control MepemeH- 10 832 /13 /64 ~80 K6/c +
HbIX Nepuoa

© 2008 Microchip Technology Incorporated. All Rights Reserved.

1275 USB1

Slide 12




sl L KomnoHeHTb!I USB

CONFERENCE

1 NMonHodyHKUuMOHaNbHbIN USB-XxoCT
— [IK
I BcTpoeHHbIn USB-xocT

— He noppepxnBaeT ycTaHOBKY ApanBeEpPOB

— [loHWXeHHble TpeboBaHUA K PYHKLNMOHANBHOCTU U
ObICTPOAENCTBUIO

1 MepudepunHoe USB-ycTtponcTeo
— Mpbiwsb, knaesuatypa, Flash Drive, ...

1 OTG

— CMeHa yHKUUIN XOCT/YCTPOUCTBO
— MoxeT 6bITb OTG 1N 4BOWMHOIo Ha3Ha4YeHusd

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 13
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IHE TDGETHEH

USB-ycTpoOnCTBO
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g USB-ycTpONCTBO

CONFERENCE

1 OTBevaeT Ha 3anpocCbI OT XOCTa, He
MOXeT MHULUMUPOBaTb TPaH3aKUnu

1 Ucnonb3yeTt npocTtoe KkomnakTtHoe MO
Ansa peann3aunn KOHKpeTHoU USB-

byHKUUU

Eem

\\

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 15
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VIASTERS

CONFERENCE

1 *bonee nogpobHo cMm. B cneundpukaumm USB 2.0 pasgen 9.

Co6poc
LUWHbI

Ynpasnsouwme nakeTbl

=S

HasHayeHue
appeca

PIC® USB MCU

Dual Port RAM

Endpoint 0 OUT

(Control Data) /

Endpoint O IN | |e—

(Control Data) /

Other Endpoints ]

=

Mony4yeHue
AEeCKpUnTopoB

© 2008 Microchip Technology Incorporated. All Rights Reserved.

1275 USB1
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KoHe4yHasa To4uka O u lNepeuncneHue

Bbi6op
KOHduUrypauum

B

HeckpunTtopsbl

YcTtpoucteo
roToBO
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vasremz  JlOFrMYeckoe USB-ycTponcrTeo

CONFERENCE
NMapameTpbl
JIOrM4ecKoro ypoBHHA Configuration
onpeaerieHbl B (Acti ve)
Deckpuntopax

(KOHCTaHTHbIe TaONMUL

AnnapaTHas 4yactb

Endpoint 1 MCHPFSUSB
dyHKUMOHanbHbIe noTokn USB (Interrupt - IN) HID TX/RX Functions

Endpoint 1
(I'nterrupt - QUT)

Endpoint O
CuncremHble notokn USB (Control - QUT)

(ynpaBnetue) Endpoint 0
(Control - IN)

© 2008 MicN) Technology Incorporated. All M



&&.-\mg [eckpuntopbl

CONFERENCE

String O ‘ Device
String 1 ~ Opyrve koHdurypaumu,
~ ecrnu ecTb
String N I ‘ Configuration 1
Hpyrne
> UWHTepdencsl,
eclnn eCTb
Interface O ‘ Interface 1
‘ Endpoint ‘ Endpoint ‘ Endpoint ‘ Endpoint

1 Oeckpuntopbl Kak npaBuno xpaHatca B MM3Y / nporpammHom Flash

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 18
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Q&:ng Heckpuntopsbl - npumMmep

CONFERENCE

I Manuf. String I ‘ Device |Z

USB 2.0, VID = 0x04D8,
PID = 0x0007, Num. Configurations,
Strings?

[ Microchip ]

Configuration 1

| Product String

Configuration #1: Bus-Powered,
Remote Wakeup, 500mA, Num.
Interfaces

LPICDEM USB

Interface O |Z

|Other Stringl

Interface #0: HID Class, Num.
Endpoints

[ Go USB! J

L

‘ Endpoint |

*Unicode

Endpoint 1 IN, Interrupt Transfer Type,
64-byte buffer, Poll every 3 ms

© 2008 Microchip Technology Incorporated. All Rights Reserved.

1275 USB1 Slide 19
' .

fin




VIASTERS

bunonunotreka MCHPFSUSB v2.x

CONFERENCE - Tabnuubl onucaHnsA 4ecCKPUNTOpPOB -

I usb descriptors.c

— HeckpunTtopbl
1 VID&PID

1 CneundmyHble Ang Knacca

/* Device Descriptor */

ROM USB DEVI CE_ DESCRI PTOR devi ce_dsc=

DEVI CE descriptor type
USB Spec Rel ease Nunber
Cl ass Code

Subcl ass code

Pr ot ocol code

Max packet size for EPO,
Vendor | D

{ 0x12, /[l Size of this descriptor in bytes
USB DESCRI PTOR DEVI CE, [/
0x0110, [l
0x00, Il
0x00, Il
0x00, Il
EPO_BUFF_SI ZE, Il
0x04D8, Il
0x000C, [l

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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ﬁ\ KoHeYHble TOYKU
MARTE — cpeAcTBO oOMeHa AaHHbIMU

Data Bucket

Y+
OUT Transaction RAM

El g —— LEDJ> Em
-_— - RAM d
\§ ,’ IN Transaction Endpoint 1 IN ﬂ:}Caps-Lock”

1 MakcumanbHOe YMCNOo KOHeYHbIX TOYeK onpeaeneHo B
cneuundcukaummn USB:

— 16 ncxogsawmx (OUT) + 16 Bxogsawmx (IN) = 32 KOHe4YHble TOUYKMU

— PIC18F87J50, PIC18F4550, PIC24F, PIC32MX nopaep>XuBaroT
00 32 KOHEeYHbIX TOYeK

— PIC18F14K50 noaaepxmBaeT A0 16 KOHeYHbIX TOYeK
1 EPO - 6a3oBbI KaHan obMeHa

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 21
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niAsren% USB-TpaH3aKLI,VIVI

CONFERENCE

 Agpec yctpoucTtBa

* HomMep KOHEYHOW TOUYKMN

« HanpaBneHue nepegauun
AaHHbIX

Yl

TokeH BBoaa (IN)

Bnok aaHHbIX

[MogTBEpXAEHME

ACK

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 22



sl L Tnbl TOKEHOB

CONFERENCE

: |
SETUP

TokeHbl SETUP n OUT
YKa3bIBaKT Ha nepenadvy

h OAHHbIX OT XOCTa K

4 YCTPOWCTBY

N TokeH IN ykasbiBaeT

e Ha nepepnady ot
YCTPOWMCTBA K XOCTY
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@ I'Io.qTBepmp,eHMe
VAR  Bxopasiwen TpaH3akumm (IN ACK)

LlLUnHa USB-KoHTpoOnnep

TokeH BBOAA
(Ha EP1 IN) !

SFR EP1 OUT BD
(UOWN, agpec,
ANvHa)

RAM
Endpoint 1 Ib

JlaHHble C (UOWN, agpec,

ANUHa)

<3

put sUSBUSART( )

SFR EP1 IN BD :

MNoareepxaeHune

© 2008 Micrd‘o@ Technology Incorporated. All Rights Reserved. ~ 1275USB1 Slide 24
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OT1Ka3

VARTRES  OoT Bxoasuwen TpaH3akumm (IN NAK)

LlLUnHa USB-KoHTpoOnnep

TokeH BBOAA
(Ha EP1 IN)

SFR EP1 IN BD
RAM (UOWN, Length,
Endpoint 1 IN :
Pointer)

[MoaTBEpXaeHue

_______________________________________________________________________________________________
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. A -(5{ “""h A
@ [NoaTBepxaeHne ucxopailen
MARTER TpaH3akuum (OUT/SETUP ACK)

LlLUnHa USB-KoHTpoOnnep

ToKeH BbIBOAA
(Ha EP1 OUT)

S5FR EP1 OUT BD
“MYQWN, Length,
Pointer)

RAM

Data Packet Endpoint 1 Q2

FR EP1INBD
Handshake (UOWN, Length,
Pointer)
Packet

_______________________________________________________________________________________________
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@*—-v A T s
= OUT/SETUP Transaction NAK

CONFERENCE

LlLUnHa USB-KoHTpoOnnep

ToKeH BbIBOAA
(Ha EP1 OUT)

FR EP1 OUT BD
Endpoint 1 OUT Pointer)
SFR EP1 IN BD
RAM (UOWN, Length,
Endpoint 1 IN :
[MoaTBEpXaeHue Pointer)

i NaHHble (UOWN, Length, | |

________________________________________________________________________________________
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Fﬂ i | “a O
; Knaccbl USB-ycTpoucTs

IVIASTERES
CONFERENCE
Data Glove

PICkit™ 2
Starter Kit H
Keyboard

[ Human Interface Device Class

External
Hard Drive

Mass Storage Device
Class (MSD)

| G 2

(0]

(HID)

[ Opyrue USB-knacchbl.... ]

[ X X N
YLl
© 2008 Micrw) Technology Incorporated. All Rights Reserved. ‘?75 31 — Slide 28
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.{;;&;g USB Driver Choices

CONFERENCE
Features HID CDC mchpusb.sys WinUSB
(v1.0.0.6)
CraHpapTHLIN + + . +
apansep Windows _ _
Anf Anf
MNoaonepxka + + + +
64-pa3psagHbix MK
Noanepxka XP + + + +
MNoanepxka Vista + + + +
Control + — + +
PeXxumbi
nepegaum | Interrupt + . + +
AaHHbIX
Bulk . + + +
Makc. ckopocTk 64 K6/c ~80 K6/c ~1.0 M6/c ~1.0 M6/c
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'ﬁ\ TunoBble TpeboBaHuUA
VRRTRES K USB-ycTponcrBey*
1 Mepudepusa pnsa padboTbl C BHELUHUMMU
YyCTPOUCTBAMMN U CUTHaNamm
— AU, komnapaTopsl
— WHTepdencol SPI, 2C™, UART

— WWM-reHepaTopbl, TanmMepsbl, LU POBLIE
BXObl/BbIXOAbl

1 USB-TpaHcuBep ¢ noanepxkou Full-Speed

1 bBbicTpooencTBUue, gocrato4yHoe AnA
00paboTKKn 3anpocoB B BbLIOPAHHOM pexXume

1 MO, HeobxoanMoe Ana noaaepXXKu BbIOpPaHHbIX
USB-dpyHKUuUM

*Bce USB-koHTponnepbl Microchip coBmectumbl ¢ TpeboBaHusaAMU K USB-ycTpoucTBy
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@kmng SHepronoTpebrieHune

CONFERENCE

1 ManomoLwiHoe yCTpONCTBO
— [otpebnenne - go 100 MA = 1 eguHunua (Power Unit)

USB-kKoHTpoOnnep
AaHHble +

(bYHKLI,VIOHan bHaA 4acCTb

nuTaHne Perynstop
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n‘;;Aﬁmng SHepronoTpebrieHune

CONFERENCE

1 BbicOKOMOLLUHOE YCTPOUCTBO
— [loTpebnenne — 100..500 mA = 1..5 egnHuy

—  JormkHo KOHurypupoBaTbCcs npu notpedbrieHun He bonee 100 MA
1 YcTtpounctBo 3anpawmBaeT bVaxPower

1 XocCT aKkTMBMpYyeT COOTBETCTBYIOLLYIO KOH(pUrypauuro yepes
3anpoc Set _Configuration

USB- JaHHble
JaHHble KOHTponnep

PyHKUMOHaNbHas
YyacTb

BKIN/BbIKN

o 1 PU
Perynatop £o > PU

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 32
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mﬁs-reng dHepronoTpebneHue
1 ABTOHOMHOE nuTaHue

—  MoxeT notpebnate Ao 100 MA OT WKHbI + NPOM3BOSIbHLIN TOK
OT COOCTBEHHOIO MCTOYHMKA NUTaHUA

— ABTOHOMHOE nuTaHue TpebyeTcs, ecnu:
I YCTPOMCTBO AOJKHO paboTtaTb NPU OTKIMOYEHUU OT LLUUHDI
1 MoTpebnset 6onee 500 MA

1 JonxHo paboTaTb B peXXumMme NOHWXKEHHOro NoTpeotfieHNA WnHbLI
(Suspend)

USB- PyHKUMOHaNbHas
OaHHble KOHTponnep AaHHbIE YyacTb

nuTaHue, go 1 PU PerynaTtop ABTOHOMHbIV

MCTOYHUK NUTAHUA

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 33
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al "S- QHepronoTpebreHune

CONFERENCE

1 PeXXm NnOHMXeHHOoro
JHepronoTpebneHusa (Suspend)

— OB6MeH no LWKrHe npekpallaeTcs, Korga XocT
nepexoanT B PpeXUM B pexnm Suspend

— [locne npekpauieHna obmMmeHa no wuHe Bce
YCTPOUCTBa OOMMKHbI NepenTn B Suspend B
TeyeHne 3 MC

— OrpaHunyeHune no ToKy:

1 Low Power — 0.5 MA
1 High Power — 2.5 MA
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VIASTERS

JHepronoTpeodneHune

CONFERENCE - Pexxum Suspend -
NMutaHme ot USB @ ® ® Vo —]
§ [ 1
[ 1
22 UF
K —1_ = 1
x(SZ —
MutaHue ot USB @ *— 1V, ]
- 1
- 1 é
<10 pF
L = — N
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JHepronorpeodneHmne

VIASTERS

CONFERENCE - ABTOHOMHOE nuTaHue -
ABTOHOMHOE
nMiMTaHue
®
NMutaHue ot USB o— VDD 1
® MN - 1
- 1 é
— 1
Y
"

Ecnun yctponcTteo nmeet
aBTOHOMHOE NuTaHne, Heo6xoaMMO
ucnonb3oBaTb UudpoBoun Bxoa Ans
OOHapyXeHUA NOAKITIYEeHUS K LUMHEe
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VIASTERS
CONFERENCE

VID & PID

1 Vendor ID (VID): 16-6umHbiti uGeHmugukamop

Heo6xoamum anst maccoBoro NnpousBoAcTBa

NMpumepHo $2,000

BO3MOXHbI TeXHUYECKMe U NpaBoOBble CMOXHOCTU B Cny4vae
ucnonb3oBaHuda nognoxHoro VID

1 Product ID (PID): 16-6umHbiti uGeHmugukamop

lNMporpamma cyonuueH3npoBaHma Microchip

1 Kaxpaoe usgenue AOIMKHO MMeTb YHMKanbHoe coyetaHue VID n PID
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http://www.usb.org/developers/vendor

w2 . COBMECTUMOCTb CO CTaHAapPTOM

CONFERENCE

1 TecTnpoBaHMe Ha COBMECTUMOCTb

—  Heobxoammo nponTtn TecTMpoBaHne Ons UCnonb30BaHUSA NorotTmna

—  npumepHo $1,500 4 N

1 Paspen 9 n pyHKLUMOHaNbHOE COOTBETCTBME
—  AHanuszartop npotokona USB
— Bannpartop USB-komaHg “USBCV” \_ Y,

CERTIFIED

1 NMpoBepka Ha cooTBeTCcTBUE Pasgeny 9
n cneundmkaumam knacca Hub / HID / MSD / Video

|
I XapaKTepuCTUKMU CUrHaribHOW YacTu
1 YnpaBneHue nUTaHuem
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veer..: COBMECTMMOCTb CO CTaHAapTOM

CONFERENCE

1 Hes3aBucumblie nabopartopum

1 CamocTosiTenibHasa npoBepKa Ha COBMeCTUMOCTb.
“Mpa3gHuk NMNoaknodyeHnsa USB”

1 [Ona TectupoBaHuS.
— Heobxoaonmo cooTBETCTBUE MEPEYHIO NPOBEPOK
— Ckavartb “Peripheral Checklist”
— Monyuunts TID (Test ID)

— [nsa TecTMpoBaHUst NCNONb30BaTh TONbLKO cepTUNLUMPOBaHHbIE Kabenu u
pa3beMmbl

— Heobxoanmo 3HaTb TID ncnosnb3yembix KOMMNOHEHTOB

— (Bce USB-koHTponnepbl Microchip nmetot TID
CM.

1 XenatenbHO O3HAaKOMUTBLCHA C NepeyYHeM NPOBEPOK A0 HaYvana
pa3paboTKu !
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IHE TDGETHEH

USB-xocT

BcTpoeHHbIN XOCT
N YCTPOUCTBA
ABOWHOIo Ha3Ha4YeHus
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l\iASTEQ% U S B -XOCT

CONFERENCE

I YnpaBneHue LULUHOM
1 OcyuwecTBneHne TpaH3aKuun
1 OnpepneneHue NOAKMNOYEHUSA YCTPOUCTB

1 MepeuncneHue ycTponCTB U 3arpy3kKa
ApanBepoB

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 41
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ViASTERS O630p
I BcTpoeHHbIn XocCT
— TOJIbKO XOCT, HEe MOXET ObITb YCTPOUCTBOM
— CTaHpapTHbIM KOHHEKTOpP Tuna A

— (ObecneyumBaeT NUTaHUe B COOTBETCTBUMU CO
cneundukaunemn

1 Mpumep: cucrtema cobopa AaHHbIX
c USB Flash Drive

72NN

S

IS

N—
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.= - BcTpoeHHbLIN XOCT

1 Xopouwas anbTepHaTMBa
KOMNbIOTEPHbLIM NrnaTtdopmam

1 [lpeunmywecTtBa:

—  KoMnaKTHOCTb, HWU3Kasi CTOMMOCTb,
HWU3Koe noTpebrneHne, npocToTa

1 OrpaHuyeHus:

He MoXeT noakniovaTbCca K ApYyroMmy XocTy
OrpaHnYeHHbIN CNUCOK NoaaepXMBaeMblX YCTPOUCTB
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’ﬁ\ TpeboBaHusA
VRRTRES KO BCTPOEHHOMY XOCTY*

1 USB-tpaHcuBep ¢ noaaepxkou Full Speed

1 BbicokonpousBoauTenbHbIN KOHTPOSEp C
AOoCTaToOuHbIMU oO0bemamum Flash n RAM

1 [lporpammHoe obecneyeHue c noaaepKKon PyHKLUUN
yrpaBreHus LULMHOU U C ApauBepamm

1 OnumoHanbHO — nepudepus Ana paboTbl C BHELWWHUMMU
YCTPOUCTBAMU U CUTHANAMM:

— AU, komnapaTopsl
— WHTepdenchl SPI, 2C™, UART

—  WKMM-reHepaTopbl, TaMepbl, ULMAPOBLIE
BXOAbl/BbIXOAbl

*KoHTponnepbl Microchip 16- u 32-OUTHbIe — OTNIMYHOE pelueHne A5 BCTPOEHHOro XxocTta
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%

mastere Y CTPOUCTBA ABOMHOrO HasHa4YeHwUs
1 OcobeHHoOCTM:

- 2 KOHHEKTOpPa C 3arnpetom oaHoBpEMEHHOIO
NCIMOJ1Ib30BaHUA

— He nogpasymeBaeT guHamMnU4eCcKoro
NepekniovYeHnsa PeXXnmMoB XOCT/YCTPONCTBO

— CxemMoTexHun4eckmne ornosriHeHus

1 Mpumep: Cucrema cbopa AaHHLIX C
dyHKkumnen obHoBneHus MO ¢
KoMnbloTepa yepe3 USB
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USB On-The-Go
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VIASTERS
CONFERENCE

O630p

1 On-The-Go (OTG)

1 Mpumep: KIK

YNpOLWEeHHbIN XOCT ANnst MOOUNbHbLIX YCTPOUCTB

[TopT ABOMHOro Ha3Ha4YeHns ¢ AMHAMUNYECKNM
nepekntoyYeHnem

HoBbIn cTaHOapT aHepronoTpeodneHus
HoBbI KOHHEKTOP - Micro A/B

[TogkntoyeHune K [NK — ycTponcTteo
[NogkntoyeHune Flash Drive — xocT

CoeaguHenune aByx KINK — OTG, xoCT/ycTponcTBo
BO3MOXXHOCTbIO NEPEKITHYEHUS

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 47



TunoBble TpeboBaHNA
VRRTRES K OTG-ycTpoucTtBam*

1 Peripherals to Service Real World I/0
— AU, komnapaTopbl
— WHTepdencol SPI, 2C™, UART
— WWM-reHepaTtopbl, Tanmepsbl, LMPPOBLIE

BXO4bl/BbIXOAbl
1 TpaHcuep USB OTG ¢ noanepXKoun
Full-Speed
1 BbicokonpousBoanTenbHbIM MUKPOKOHTpoONep 16/32

our

1 MO, sBknrovarwee agpanBepbl USB-ycTponcTBa m
Habop apanBepoB AN NOAKMNIOYaeMbIX YCTPOUCTB

*KoHTponnepbl Microchip 16- u 32-6uTHble — oTNMYHOe peweHne ana USB OTG
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vees 2 HOBble KOHHEKTOPbI — 5-11 KOHTAKT

CONFERENCE

I CTaHgagTHble KOHHeKTopbl USB — 4 KOHTaKTa:
VBU ND D+ D-

I OTG-KOHHEKTOpbI - 5 KOHTaKTOB:
VBUS GND D+ D- ID

— KoHtakT ID no3sonaeTt 3agaBaTb Ha4YanbLHoe
pacnpegeneHne ponen XocT/yCTponucTBO

— Twvnbl KOHHEKTOPOB:

1 Po3etka v Bunka Micro-B
— CraHpgapTtHble 1 OTG ycTpoucTBa m

1 Po3seTtka Micro-A/B

—  Tonbko anga OTG m

1 Bunka Micro-A
—  Onpepensier OTG-xocT
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A HoBble KOHHEKTOPbI

CONFERENCE

1 Po3setka Micro A/B
— 1: VBuUS
— 2:D-
- 3: D+
— 4:1D
— 5:GND
" 1 Po3setka Micro B
— 1: VBuUS
— 2:D-
- 3: D+
- 4:1D
— 5: GND

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 . Slide 50
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WQSTEQ% HoBble KOHHEKTOPbI

CONFERENCE

1 Bwunka Micro A
— 1: VBus
- 2. D-
- 3: D+
— 4. 1D (GND)
— 5:GND
1 Bunka Micro B
— 1: VBus
- 2. D-
- 3: D+
— 4. 1D (pa3spbiB)
— 5:GND

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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&gks-reng [MTpumep noaKknroYeHUNA

CONFERENCE
4 «
_ Micro A Micro B
Micro A/B g N g 2\ Micro A/B
[ ] [ ]
[T 17 N LLIII] /
XocT - / - ~ YcTpouncreo
< A«
Micro B Micro A
Micro A/B e N\ e N Micro A/B
[ [ [ ]
YcTtponctBo L J L ) XocT
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a‘gﬁmng [MTpumep noaknroYeHUNA

CONFERENCE
A
Micro Micro A Micro B
A/B C N C N
JmeL \r|u|j/
XocT N J I J
A
Micro Micro B Micro A
A/B & 0 & N
\r|u|j/ T
0 ) \J )
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al "S- MpoTokon

CONFERENCE

1 Cnucok nogknw4YyaeMbiX YCTPOUCTB
1 OTG-pgeckpuntop
1 3anpocbl Set Feature

1 Session Request Protocol (SRP) —
NPOTOKON ynpaBJfieHUsA CecCCUuamm

1 Host Negotiation Protocol (HNP) —
NPOTOKON NepeHa3sHauYeHUA XocTa
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@ Cnuncok nogkrnrovyaemMbiX YCTPOUCTB

VIASTERS

CONFERENGE Targeted Peripheral List (TPL

I YCTpouUcCTBa, HEe BXoAsLline B CMUCOK, He
oyay permctpupoBaTbCs B CUCTEME

1 OTG He noagepxuBaeT 6a3oBble KNacchbl,
BCTPOEHHbIN XOCT noaaepxmBaeT

I MuHuamMnbHbLIN CMUCOK NapaMeTPOB -
Manufacturer, Model, Description
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niAsren% OTG'AQCKPM"TOP

CONFERENCE

1 Bo3sBpawiaeTcs no 3anpocy
GetDescriptor (Configuration)

1 WUcnonb3yeTca TONMbLKO eCnun yCTpouUcTBO B
noanepxuBaet SRP unu HNP

CwmeweHue | MNone OnunHa Tun OnucaHue
0 bLength 1 Number OnvHa (Bcerga 3)
1 bDescriptorType 1 Constant Tun geckpunTtopa (Bcerga 9)
2 bmAttributes 1 Bitmap ATpnoyThbI
D7-D2: He ncnonb3yeTcsi
D1: nogaepxka HNP
DO: nopgaepxka SRP

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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e 3anpocbl Set Feature

CONFERENCE

1 a _hnp_support
— CoobwaerT yctpounctay B, uto yctponcteo A nogaepxusaeT HNP
— [onyctumo TonbKo Ansd yctponcts B, nogoaepxusarowmx HNP
—  CBoncTBO OOMKHO BbITb YCTAaHOBMNEHO A0 cocToAHUA Configured
1 a_ alt_ hnp_support

— Coo0OuiaeT ycTponucTBy B, 4TO OHO MOOKITIOYEHO K MOPTY, HE
nogaepxusatowemy HNP, ogHako yctponcteso A nmeeT gpyroun nopT,
KOTopbIn nogaepxmsaet HNP

1 b _hnp_enable

— CoobwaeT ycTponcTtey B, 4TO OHO MOXET HayaTb npoueaypy
nepeHasHa4yeHns xocta
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&;@ 3anpocbl Set Feature

CONFERENCE

1 CBouctBa MOryT ObITb YCTAaHOBJIEHbI B
coctosAHuax Default, Address n Configured

1 COpacbiBaloTCA TONMLKO NO OKOHYaHUU ceccum
UNnun npu copoce no LwmnHe

— 3anpocskl Clear Feature He gencTBYIOT

1 Ecnu HNP He nopgaepxuBaeTcs yCTPOUCTBOM
B, TO npu 3anpoce Ha yCTaHOBKY CBOUCTB OHO
OOJIKHO NepenuTn B peXXum octaHoBKuU (Stall)
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[lpoTOoKON ynpaBreHnsa ceccusamMmu
LS Session Request Protocol (SRP)

1 Ha3zHauyeHwue:

— CHwxeHune noTpebnerHus yctponctaa A

1 YcTpoucTBO B OOMKHO UMEeTb BO3MOXHOCTb
3anpocutb nutaHue VBUS oT ycTtponctea A

1 Ceccus

— [epunop akTMBHOro o6MeHa AaHHbIMM

I obo3HauvaeTcsa yaepxxaHuem VBUS B
onpeAesieHHOM Auana3oHe Hanps)XXeHuun
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[lpoTOoKON ynpaBreHnsa ceccusamMmu
LS Session Request Protocol (SRP)

YcTpoucteo A

YcTtpoucTteo B

Makc. HanpsikeHue

(VA_VBUS_OUT) L —RE N N Sy _5'_2_5\_/ _________
E/BUSaKTI/IBH;) ady. ]
V
A VBUS VLD 4OV
_______________________ .
2 0V Ceccus akTMBHa
LSS R E e Sl = S D s > (V )
Ceccud aKTI/IBHa{ B_SESS_VLD
(VA_SESS_VLD) ey e _0-_8_\/ __________
Lo B _O._2_v __________ } Ceccusa okoH4YeHa
(VB_SESS_END)
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[lpoTOoKON ynpaBreHnsa ceccusamMmu
LS Session Request Protocol (SRP)

1 MNopaepxka SRP

— YcTpouctBa ABOMHOIo Ha3Ha4YeHus — nosHas
nogaepxka SRP

— Yctpouctea A — oTBeT Ha SRP
— YcTpouctea B — 3anpoc Ha SRP

1 3anpoc Vg

— Wmnynbc Ha Vg g W/vnn Ha nuHum D+

1 YcTtponucteo B nomkHo o6ecneumBaTth nynbcauuio Vg s U
D+

1 YcTpoucTBO A AOJMKHO pacrno3HaBaTb XOTA Obl OAHO U3
3TUX COOLITUN

1 YcTpouctBo B fOMKHO KOHTPONMMPOBATb COCTOAHUE
NUHUKU Vg s NPU ynpaBrieHUu ceccusamm
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ﬁ\ [lpoTOKON ynpaBlieHUA CeCCUAMMU

MARTERS nynbcauumn no NUHUAM D+ n Vg
YnpasneHue YnpasneHue
A B ——— — =
Ilogtskka ... Moatskka
Va vBus vip |- — - = F _____________ Zr{ ______________
Va sess vip MaX|- - - - "' """"" / ’/""; el s I A=
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[lpoTOKON ynpaBrneHnsa ceccnamu

VIASTERS

nynbcauum no NMHUU Vg o
A - YnpasneHue A-lNoptskka B - YnpasrieHue
Va veus outMax} _ _ -

VA_VBUS_VLD

Vg sess vip Max

VA_SESS_VLD Max}----- ol el e e yalal o

Vg _sess enp MaXp- - - - -- ) et
ke

Vg sess enp MIN

=
3aBeplueHune He 6onee 5 ¢ Ta war vrise: MaKC. 100 mMc
ceccun
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[lpoTOKON NepeHa3Ha4YeHUA XocTa
LS Host Negotiation Protocol (HNP)

1 HasHauyeHue yCcTpOMCTB N3Ha4varibHO 3apaeTcsa Kabenem

—  YCTPOUCTBO C noAkntoyYeHHon Bunkon Micro A HasHavyaeTca XocTom /
ycTponcTeom A

1 HNP no3BonsieT nepeHa3Ha4yaTb yCTponcTBa 6e3
nepenoaknio4vyeHUs Kabens

— YcTponcteo B cTaHOBUTCA XOCTOM 0 KOHLIA Ceccuu
—  YcTpouncTBo A npoaosmkaeT obecneunBaTtb HanpsbkeHne nuTaHna Ha Vg o

T 1
Micro Micro A Micro B Micro
A/B 4 A 4 h A/B
|_IIII—| \|_II||—|/
XocT < / - _ YcTpouncreo

YcTpoiicTBo » Xoct

XocT Session End YcTtponcrtBo
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;&:Qg Host Negotiation Protocol (HNP)

CONFERENCE
A: SetFeature(HNP) A - YnpasneHue
B: nepexoauT B Suspend,
noAaTsHKKa Ha D+ oTknovaeTcs A - INoatsaxka kK GND
e e i el T - £
B: ctTaHOBUTCA XOCTOM, A - MNoaTaxka K VDD

reHepupyeTt cOpoc no wMHe T T T

B: o6MeH AaHHbIMU B - YnpaeneHue
B: npekpaliaet ooOmeH,

BKNO4YaeT NOATAXKY Ha D+
A: npoBepsieT cocTosiHue D+, .B_' EOﬂTimia_K !D_D

OTKMIOYaeT NOATSAXKKY
A: CTAaHOBUTCH XOCTOM, BbIMNOSHAET . ObmeH yepes xocT A

cOpoc wuHbI unu otknovaet VBUS
. ObmeH 4vepes xocT B

@@ @ @ © @@.
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veer_:  DNEKTPUYECKNE XapaKTEPUCTUKM

CONFERENCE

1 VBuUS

— Toku

— [lpepenbHble 3HAYEHUA EMKOCTEUN U
CONPOTUBIIEHNN

— HOnutenbHOCTb PPOHTOB N CPE3OB
1 MapameTpbl KOHTaKTa ID
1 3agepXXKu pacrnpocTtpaHeHus curHana
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veer_«  TpeboBaHMA K NUTaHUIO VBUS

CONFERENCE

1 Yctpouctea A go 100 mA
la_veus_our MIN =8 MA
- 4.4B <=V, yaus_our <=9.25B
Va veus ouT < Va veus vip - HE YAOBNETBOpsieT TpeboBaHUsIM

1 YctpouctBa A 6onee 100 mA

— 475V <=V, \pys_out <= 5.25Vv
1 YcTpoucTtBa ABOUHOINO Ha3Ha4YeHus

—  HeCKOHurypupoBaHHble: 150 MKA ycpeaHeHHble 3a 1 MC
1 lMepudepunHbie ycTponcTaa

—  HeCKOH(urypumpoBaHHble: 8 MA ycpeaoHeHHble 3a 1 Mc
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2 MoaTsXkn

CONFERENCE

1 Yctpoucteo A

—  Pexum oxxngaHus nnm xocrta — BKIHOYEHA
noatsikka K GND Ha D+ u D-

—  Pexum nepudepunmnHoro yctponcrtea —
noatskka D+ oTkno4veHa

— JonyckaeTcs oTKModMaTh NOATSXKN Ha
nepvopn nepegadn naketa

— 14.25 KOm < Rpd < 24.8 KOm

Py
2
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2 MoaTsXkn

CONFERENCE

e 1 YcTpoucteo B
%R - Ry srp up> 281 OM
- - QB:SRP_DWN > 656 Om
Vaus Vay — [loaTtskka Ha D+
B — aHarnorm4Ho

ycTpoucteam USB 2.0

RB_SRP_DWN

"|-/WV\/—|
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@ VBUS

VIASTERS
CONFERENCE

Pin 1

% Ra Bus.IN Coro_vBUS
T
I Ragus N

- Eggﬁl{g)mpoﬁcmo A 3annTaHo, HO He BblJaeT Vg, Ry gys |y Max <=
M

— Ecnun yctponcteo A Bblgaet nmnynbcebl no Vg, Ana SRP, R, gus
min >= 40 Kom [

— B ocTtanbHbIX criyqasx MOXeT ObITb HUXe
1 1.0pF < Cpgp yeys < 6.5MF
— [lo cpaBHeHuto ¢ Cy gy \pys > 120pF
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wer_« ConpoTuBneHue KOHTakKTa ID

CONFERENCE

Vdd

16 /M

Rpu

N

icro A Plug

B i _
4 Pin 1

. § Ra_PLUG ID <= 10 Om

Pin 1

Vdd *Ra PLUG ID _ _,, 1 /
(Rpu + Ra_PLUG_ID) IL-MAX / ' \
Vdd*Rb PLUG ID_ _, Micro B Plug
(Rpu + Rb_PLUG_ID) Lagid A [ ] ] _
< // Pin 1
[Ona vdd = 3.3 B
56.67 OM < Rpu < 25 KOm 9 § Rb_PLU/GJD >= 100 KOm
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wer_: Bpemsa pacnpocTpaHeHusi curHana

CONFERENCE

I T1-T2 — oT BbIXOAa KOHTpoOssiepa B yctpoucTse A 0 pasbema
— OTG-ycTponcteo A = 1 HC
- BCTpOEHHbIN XOCT UK NOMHLIM XOCT = 3 HC

1 T2-T3 — oT pa3bema yctponucTBa A A0 pa3bema yctponcrtea B
- Kabenn OTG = 10 HC
— CtaHgapTHble kabenu = 26 HC
— Apantep Micro-A -> Standard-A = 1 HC

I T3-T4 — oT pa3bema A0 BXxoAa KOHTposnnepa B yctponcrtee B
— 1 Hc

YcTtpoucteo A T2 Yctpoucteo B

T3
; ) = e[ ey | T
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WQSTE;:% CpaBHeHue: OTG VS BCTPOEHHbIN XOCT

CONFERENCE

OTG Embedded Host
NMpoTokon ynpaBneHus | Heobxognmo OMNuMOHanbHO
ceccusimm (SRP)
NMpoTokon Heobxoanmo He OoMyCcTUMO

nepeHasHavdyeHunsa Xocrta

(HNP)

Cnucok
noaaepXXuBaeMbIX
ycTpouctB (TPL)

OrpaHUYEHHbIN CNUCOK
KOHKPETHbIX YCTPOUCTB

BO3MOXHa noaaepxka 6a3oBbix
Knaccos

KoHHeKTOopbI

Micro A/B

AdneKTpuiyeckKkue
XapaKTepUCTUKHU

1.0pF < Cprp_vaus < 6.9pF

Cust veus > 120pF
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IHE TDGETHEH

AnnapaTHas
peanu3auua
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;ASTEQ% [NepucdepunHoe USB-ycTpouUCTBO

CONFERENCE

PIC18, PIC24F,
nnn PIC32MX

PoseTka B
Mini B
Micro B

VBUS

VUSB

1uF

150 KOm

D+
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BCcTpOeHHbIN XOCT

Po3eTtka A

s

BUS

<
+

n;msren%
CONFERENCE
PIC24F unu PIC32MX A SV
VBUS """" i
Input
_ 3.3v
/7
VUSB
TN
A/D :
D_
D+
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VIASTERS
CONFERENCE

PIC24F wnu PIC32MX

OTG-ycTpOUCTBO

Po3eTka
Micro A/B

BUS

1338
MCP1253 ;J'_: 10 pF
GPIO NSHDN VIN T
GPIO PGOOD C+ — 1uF
SELECT C- a
GND VOUT
VBUS P
N 713.38B
UsSB i N4T UF
Vdd -H =
D_
D+
USBID
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veee_z  YCTPOMCTBO ABOMHOIO Ha3Ha4YeHUS

CONFERENCE

5B
PIC24F vnn PIC32MX PTC Foseria A
USB-ycTponcTBo 33B = BUS
VUSB
(D
- 1uF N
= 2 KOwm
A/D —
2 KOm
PoseTka
= B, Mini B,
Veus |F===-~- 1 |
Input D 1uF
n 150 KOwm
7T\
D_
D+

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 78



T e B
MASTERS prKTypa annO)KeH Mﬂ

CONFERENCE




VIASTERS
CONFERENCE

[Tpumepobl
N peKkoMeHaauum no npuMeHeHuro

1 BcCcTpoOeHHbIN XocCT

Cuctema cbopa aaHHbix ¢ USB Flash

3arpysyuk (bootloader) ¢ USB Flash

XoctT MCHPUSB - cuutbiBaHue Temnepatypbl u ALLT
XocTt anga npuHtepos (PCL5 n PostScript)

HID Host — nogknioveHne molin/knaesmaTypbl

CDC Host — xocT 4ng KOMMYHUKaLMOHHbIX YCTPOUCTB
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IFIE TDGETHEH

KoHTponnepbl Microchip
c nogaepxkou USB

PIC18Fxxbx PIC18FxxJ5x PIC18FxxK5x
PIC24FJxxxGB1xx PIC32MX4xXx

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1




KoHTponnepsl Microchip PIC®
VARTEE ¢ nepudepumnHbiM Mmogynem USB
1  WUHTerpupoBaHHble USB/OTG TpaHcuBep, perynatop HanpsaXeHus 1 uenu
noaTsXekK
1 Noppepxka USB 2.0 Low- u Full-Speed

1 MHoropeXumHbIu reHepaTop ¢ PLL gnsa TaktTupoBaHus
USB-moaynsa

I D,Elz}/xnopToaaﬂ namMmsaTb AN OAHOBPEeMeHHOro goctyna agpa
n USB-moayns

1 npOCTaﬂ cXeMa noaknr4yeHus K LmMHe

UpneHTndukauma JRTTTE BcTpoeHHble
Full-Speed ycTponcTtBa & pe3ucTopbl
— noATsXKa Ha NUHuK D+ : NOATSXKM!
N /
- :
+5V||
l :
D+ . _ .
I ransceiver .
D- s | v
GND‘ ...............................
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l\iASTEQ% MO.D,ynb USB

lllllllllll mag,
4

Ln

CONFERENCE
,— lMnama
I e R S USB-konmponiep, ...
|
: <+———— PerynsaTop 3.3 B
| :
| : } 1
I :| Pesuctopsil
I :| MOATSHKKM
< D+ D- > TpaHcuBep
: :
: :
: :
' : RAM
I :
: Peructpsl
: : ynpasne- [«
| : HUA
| 5
\
\ ~ d S s s s s R EE RN NN AR R RN EEE RS NN EEE NN NN NN AN EEEEEEEEEEEEEEEEE
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@ bnok [locneaoBaTesnibHOro
MASTRES Beoga/BuiBoga (SIE)

------------------------------------------------------

[TocnenoBaTesibHbIN -
BBO/ / BbIBOA:

1 NRZI-koanpoBaHue

1 [poBepka CRC

1 [leTektpoBaHune
CUrHanoB ynpaBfieHud
LLIMHOW U reHepauungd
npepbIiBaHUA

1 TpaH3akuuu

1 [lpoTokon
noaTBepPXAeHUS

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 . Slide 84
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KoHTponnepsl Microchip PIC®

MASTERE c nepudepunHbiMm moaynem USB

© 200

8 Mi

8-, 16-, n 32-6MTHbIE AQpa

Kopnyca 20..100 BbiBOAOB

8..512 K6 nporpammHoro Flash

0,5..32 K6 O3Y

Onana3oH HanpshkeHuu nutaHuma. 1,8.55B

LLinpoknn Habop nepudepun ona npuknagHbIX
3apav.

— AU, komnapatopbli

— SPI, I2C™ UART

— LWWM-reHepaTtopbl, Tanmepsbil,
uncpoBble BXoAbl/BbIXoAbl
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Scalable USB
L PIC® MCU Portfolio

~50 USB-koHTponnepoB PIC®
Hanbonee npogymaHHoe u
NepCcrnekTnBHOE coveTaHne

nnHenkn USB-MUKPOKOHTPOSIIEPOB,
MO n oTnagoyHbIX cpeacTs

Mid-Range, Capacitive-Touch Capable A

Up to 16 MIPS
64-, 80- & 100-Pin Packages
Up to 256 KB Flash

]
—
o——

Up to 12 MIPS
18- to 80-Pin Packages

NMpounsBoanTenbLHOCTb

Pa3Butue
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USB Microcontroller Portfolio

PIC18F4450
USRI E NG PIC18F4550
PIC18F4553
PIC18F14K50 PIC18F87J50 PIC24FJ256GB1 PIC32MX4XX
Core 8 bit 8 bit 8 bit 16 Bit 32 Bit
USB USB 2.0 device USB 2.0 device USB 2.0 device USB 2.0 device, USB 2.0 device,
embedded host, dual embedded host, dual
role, OTG role, OTG
Flash 16K bytes up to 32K bytes 128K bytes 256K bytes 512K bytes
RAM 768 bytes up to 2048 bytes 3904 bytes 16K Bytes 32K Bytes
mTouch™ support yes yes, external yes, external yes CTMU yes, external
UARTSs 1 1 2 4 2
SPI 1 1 1 3 2
1’c 1 1 1 3 2
Peripheral pin select no no no yes no
ADC 10 bit, 9 channel 10 bit, 10 and 13 ch 10 bit, 8 and 12 10 bit, 16 channel 10 bit, 16 channel
12 bit, 10 and 13 ch channel
RTCC software software software yes yes
Parallel Master Port no no yes yes yes
Analog comparators 2 2 2 3 2
Free sw stacks yes yes yes yes yes
Free class drivers yes yes yes yes yes
scalable development yes yes yes yes yes
environment
Packages 20 pin 28,40,44 pin 60,80 pin 64,80,100 pin 64,100 pin

© 2008 Microchip Technology Incorpo
w
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* PIC18F14K50

VIASTERS
CONFERENCE

Features Peripherals
8-bit, 16 MIPS ECCP
Voltage 1.8 to 5.5V SPI/IPC™
8 KB Flash USART

9 ch. x 10-bit A/D

1 x 8-bit, 3 x 16-bit timers
2 x Comparators

USB 2.0 Full Speed

512 Bytes SRAM
256 Bytes DPRAM
256 Bytes EEPROM
20 pins

ManoBbIBOAHLIN OLOAXETHLIN MUKPOKOHTpPOSNep

ansa nepudepunHbix USB-ycTtponcTs

. : Iafnsjjssl ] ‘ - \ Slide 88'\
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‘ PIC24FJ256GB110

MASTERS
Features USB OTG
I 16-bit, 16 MIPS 1 USB OTG Full Speed
1 256 KB Flash Peripherals
1 16 KB RAM 4 x UART
1 100, 80, 64-pin 3 X [2C™
1 Internal Oscillator 3 x SPI
1 3.3V operation 16 ch. x 10-bit A/D

5 x 16-bit timers
9xIC, 9x OC/PWM
Peripheral Pin Select
3 x Comparators

MukpokoHTponnep cpegHen Npou3BOAUTESNIbLHOCTU ANA BCTPOEHHbIX

xocToB, OTG 1 BbICOKONPOM3BOAUTENbHbLIX NepndepumnHbIX YCTPOUCTB

© 2008 Micrw) Technology Incorporated. All Rights Reserved.
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é PIC32MX460F512L

MASTERS
Features USB OTG
Cmoncowps ] DeR IO spee
1 512 KB Flash
1 32KB RAM Peripherals
1 100, 64-pin 4-ch. DMA
1 Internal Oscillators 2 x UART
1 2.3-3.6V operation 2X*)C™
2 X SPI

16 ch. x 10-bit A/D
5 x 16-bit timers
5xIC, 5x OC/PWM
2 x Comparators

Bbicokonpou3BoauTenbHbIN MUKPOKOHTpPONNEP

Ans BCTPOEHHbIX XxocTtoB n OTG-ycTpOnCTB

© 2008 Micrw) Technology Incorporated. All Rights Reserved
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I\;ASTeng CeMeﬁCTBO P|C18 USB

CONFERENCE
m
X
§ ]
N
i
PIC18F67J50 P1C18J87J50
m
s ]
O
o
PIC18F66J55 PIC18F86J55

m
X
#
© PIC18F66J50 PIC18F86J50
m
X
A
™ P1C18F2550 P1C18F4550 PIC18F65J50 PIC18F85J50

PIC18F2553 P1C18F4553
m
X
#
N P1C18F2455 P1C18F4455

P1C18F2458 P1C18F4458
m
X
©
. PIC18F14K50 P1C18F2450 P1C18F4450
m
X
0

PIC18F13K50

20-Pin 28-Pin 48-Pin 64-Pin 80-Pin
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MukpokoHTponnepbl ¢ USB OTG

VIASTERS
CONFERENCE

PIC32MX460F512L

256 KB

P1C24FJ256GB106 P1C32MX440F256H P1C24FJ256GB108 P1C24FJ256GB110 PIC32MX460F256L

P1C24FJ192GB108 PIC24FJ192GB110

192 KB

P1C24FJ192GB106

PIC32MX440F128L

P1C24FJ128GB106 P1C24FJ128GB108 P1C24FJ128GB110

64 KB 128 KB

P1C24FJ64GB108 P1C24FJ64GB110

P1C24FJ64GB106

64-Pin - 80-Pin - 100-Pin
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@ Low Pin Count USB
VRRTRES Development Kit

1 Jemonnara Ha 6a3e
PIC18F14K50

1 lpsamoe nogkno4veHune
K PICkit™ 2

1 MopTt USB 2.0
1 MopTt RS232

1 basoBas nepudepus
1 MakeTHas obnacTtb

1 lMpumepsbl n
AOKYMeHTauus B
KOMMJeKTe
(AOCTYNHbLI Ha canTe)

”}]?.n r*lqiﬁi "1 _)d_l_L ¢f: h-’LL _.Iulﬁliri?
(7l J_)‘fl 1126)
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vasterz USB-geMonnartbl Ha 6ase Explorer 16

CONFERENCE

1 Jemonnata ana Bcex 16- and 1 KoHdurypupyetcs kak OTG,
32-6UTHbIX KOHTponsepoB PIC BCTPOEHHbIN XOCT UNKn

I Tpebyecs npoLeccopHbIN nepucepunHoe ycTponcTeo
moaynb (PIM) ¢ USB- 1 Ctekn USB OTG gnsa ytpouctea m
KOHTpPOJINIepom XocTa

1 TpebyeTcs nnarta pacwumpeHus 1 BcTpoeHHbIN XOCT — ApanBepbI
USB PICtail Plus knaccoB HID, Mass Storage, Printer,

Custom

© 2008 MicrocQ;.:) Technology Incorporated. All Rights Reserved. 1275 USB1 i - Slide 94
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TR T
;AQSTEQ% KomMnnekcHble peLueHus

CONFERENCE

.....

1 BctpoeHHbIU xocT Ha 6a3e PIC24FJ256GB110

I YTeHue rpadpmyeckux chbannoB ¢ USB Flash
Drive

1 BbiBoa nsobpaxeHuun Ha rpachunyeckmnmn QVGA-
aucnneu
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e PIC24F Starter Kit

CONFERENCE

PIC24F Starter Kit - pemonnara Ha 6a3e PIC24FJ256GB106
JemMoHcTpupyeT Bo3MOXXHOCTU PIC24 B KayecTBe BCTpoeHHOro xocta n OTG
CtaHpapTHbIU pa3bem USB-A ana noaknioyeHusa nepudepun

Nonb3oBaTrenbcknn nHTepdenc Ha 6ase rpadpmyeckoro OLED-gncnnes n
CEeHCOpPHOM KrnaBuaTtypbl

BcTpoeHHbIN oTnaguuk, coemectumbin ¢ MPLAB® IDE
I NMuTtaHue 4yepe3 oTnagoyHbin USB-pasbem ot K
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l\i@%ﬂ% PIC32 USB Starter Board

CONFERENCE

1 Oemonnarta Ha 6a3e PIC32MX460F512

1 JemMoHcTpupyeT BO3MOXHOCTU PIC32 B KayecTBe
BCTpoeHHOro xocta n OTG

1 BcTpoeHHbIN oTnagunk, coemectumbin ¢ MPLAB® IDE
1 [uTaHue 4yepe3 otnago4vHbin USB-pa3bem ot K
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CONFERENCE

The Microchip name and logo, the Microchip logo, Accuron, dsPIC, Keeloq,
KeelLog logo, MPLAB, PIC, PICmicro, PICSTART, PRO MATE, rfPIC and _
SmartShunt are registered trademarks of Microchip Technology Incorporated in
the U.S.A. and other countries.

FilterLab, Linear Active Thermistor, MXDEV, MXLAB, SEEVAL, SmartSensor
and The Embedded Control Solutions Com anX are registered trademarks of
Microchip Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, CodeGuard, dsPICDEM,
dsPICDEM.net, dsPICworks, dsSPEAK, ECAN, ECONOMONITOR, FanSense,
In-Circult Serial Pro%rammln , ICSP, ICEPIC, Mindi, MiWi, MPASM, MPLAB
Certified logo, MPLIB, MPLINK, mTouch, PICkit, PICDEM, PICDEM.net, PICtalil,
PIC32 logo, PowerCal, Powerinfo, PowerMate, PowerTool, REAL ICE, rfLAB,
Select Mode, Total Endurance, UNI/O, WiperLock and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

All other trademarks mentioned herein are property of their respective
companies.
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