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AT HeMHoro VICTOpVIVI...

CONFERENCE

1 USB Obina paspaboTtaHa npu yyactum
HECKOJIbKMX KOMMAaHUM....

Compaq
Intel
Microsoft
NEC

..." BCEX, KTO XOTEN MakcuManbHO 06nerynTb
noacoeanHeHne NnepudepunHbIX YCTPOMCTB K
KOMMbIOTEPY

1 1998 -USB 1.1
1 2000 -USB 2.0
1 2003 — On-the-Go po6aBneHo B USB 2.0 (v1.0a)

W Incorporated. AII Rights Reserved. 1364 USB2 i"gili i —
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Al BmJ,bl USB-yCTpOMCTB

CONFERENCE

1 YcTpoucTtBo

1 YCTpOMCTBO npefocrtaBnaeT PyHKLUMOHANbLHOCTb XOCTY
1 Hanpumep, c60p AaHHBbIX
1 Xab

i I'IeperlnaeT AaHHblE, KOHTPOJMNpyeT NnTtaHne

1 CoBMecTUMOeE YCTPOUCTBO
1 Bkriiovaet B cebs xab n 1 nnm HECKONbKO YCTPOWUCTB

1 XocT obpallaeTcs K xaby U yCTPOUCTBY OTAEMNbHO (KaXabI N3 HUX
NMEET CBOM aapec)

1 Hanpumep, USB-knaBuaTtypa ¢ OQHOMNOPTOBLIM Xabom
1 Komno3ntHoe yCTPOUCTBO

1 MoxeT ogHOBpeMEHHO UMETb HECKOMbKO aKTUBHbLIX MHTepdencos

1 XOCT OO/MKeH MMETb ApanBep ANnga Kaxgoro nHrepdenca

1  Hanpumep, Bugeokamepa (ayamo- u BuaeouHtTepdgencol
aKTUBHbI)

© Zogg MICfOChIﬁ Technolo Incorporated AII nghts Reserved. 1364 USB2 Slide 4
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opocTei

nopaepXuBaTh 1394-Fire Wire
High-Speed, 4ToObI Ethernet
ST WiFi (b/g)
COBMECTUMbIM C
USB 2.0
USB 2.0
A
- N
LS-USB FS-USB HS-USB
1.5 Mb/s 12 Mb/s 480 Mb/s
N J
Y
CAN USB 1.1
Serial Port Parallel Port

500 Kb/s 1 Mb/s 1.5 Mbl/s 12 Mb/s 100 Mb/s 480 Mb/s 1 Gb

porated. All Rights Reserved.
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Bonbiuon Mmb ,

CONFERENCE

I Mwudp: HuskockopocTHble USB-ycTpoicTBa MoryT
nepegaBaTb JaHHbLIE CO CKOPOCTbIO Ao 187.5 kbant/c (1.5
MownT/c)

1 @PaKT: HeBo3MOXKHO, T.K. MO cneuudukauumn paspeLleHo:
1 [lepepnayva 8 banT kaxagble 10 mc
1 T.e. Tonbko 800 6anT B cekyHay
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CONFERENCE

I Mwudp: MonHockopocTHbie USB-ycTpoicTBa MoOryT

nepegaBaTb JaHHbIE CO cKopocTbio Ao 1.5 Mbant/c (12
MownT/c)

1 PakT: HeBo3MoOxHO, T.K. 1.5 M6anT/c nonHas CKOpOCTb
LLUINHbI

OHa genuTtca mexay yctpouctsammu
3arosfioBKu NpoToKona
OrpaHn4yeHuna npoToKona

PeanbHasi ckopocTb nepepayv gaHHbIX OOHUM
ycTpoucteom ~1.0 MGauT/c

1 B HekoTOpbIX cnydyasax Bcero 64kbaunt/c

© 2009 Microchi ETechnoIog Inco porated All Ri ghts Reserved 1364 USB2 Slide 7
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Host (Tier 1)

Xab, makc.

Tier 3 KackagupoBaHue = 5

Tier 4

4 )
PIC18 - ycTponcTBo

PI1C24/PIC32 — yCTPOUCTBO,
Embedded host

\_ )

Tier 5

Tier 6

Tier 7
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CONFERENCE

Vsus ~50V

g% D+
e ~3.3V

I H%E AynnekcHas nepenada, kogMpoBaHMe AaHHbIX

1 lMwutaHune No WKMHe NoJaeTCcH Ha KaXaoe YCTPOUCTBO:!
1 440-525B
I rapaHtupoBaHHo 100 MA

1 B HekoTopbix cnydaax Bo3mMoxHO go 500 MA: Ucnonb3yiiTe
BHeLWWHUU NCTOUYHUK
nMMTAHNA
©2009 McrochﬁTechnolog Inco porated AIIRght?lReserved e . : : 13.?4 UISB% i P,




PeXXnmbl nepegavn AaHHbIX

Twvn NHTepBan % MakcnmanbHbI 00beM Llenoct
onpoca MCNosrib30BaHUA JaHHbIX HOCTb
NoJiocChl JaHHbIX
NPONycKaHus
Interrupt ®duKCUpoBaHHbIN, 90 64 Ha
nepnoguyeckni
Isochronous | ®ukcupoBaHHbIW, 90 1023 HeT
nepnoguyeckni
Bulk N3meHsaembIn, 0 1216 Aa
ncnosnb3yet
cBoboaHoe
Bpems
Control N3meHsieMbIn 10 832 [a

© 2009 Microchip Technology Incorporated. All Rights Reserved.

1364 USB2 Slide 10
. R 0 .. =3 P e | . Sy kT € b ke

. ) P - e B e i G il i R ——



Koaunt/c

1216

Control Interrupt Bulk

Tun obmeHa

Iso

[JLow
H Full

gy Incorporated. All Rights Ri d. x o A d - 1364 USB o 1 E L - i
R St v i oot i B NS Bk A g S Sl ittt



SR AE

& -
Gt P
; Ay i \
g S S 2.
g ' i - "
. ™ n n (] | ]

[MpnHTEp KonoHku

Control Control Control
+ + +
Interrupt Bulk Isochronous

) A ] S
) 5 . )

L

©20




=  Knaccbl yCTPOUCTB

Data Glove

PICkit™ 2
Starter Kit

Ethernet
Adapter

External
Hard Drive

Mass Storage Device
Class (MSD)

0]

Communication Device
Class (CDC)
Keyboard | MPLAB® ICD 2
[®)
Custom Class
0 (Vendor Class)

[ Human Interface Device Class

(HID)

[ Many more classes.... ]




Ocob6eHHOCTH HID CDC mchpusb.sys WinUSB

(v1.1.0.0)

NMoppepxka 64 ouT

NMopaoepxkka Vista

Control

Bulk




1 Moaynb USB B PIC32 paboTaeT B pa3HbIX
pexunmax:

1 Device mode — nepudepunnHoe ycTponcTeo (B
aTOM pexume paboTtaet PIC18Fxx50)

1 Embedded Host — paboTta ¢ orpaHU4YeHHbIM
HabopoM nepndepunHbIX YyCTPONCTB

1 Dual-role OTG — moagynb moxeT paboTtaTb U
KaK XOCT, W KaK nepudepus




CONFERENCE

1 Embedded Host

1 Bcerpa xocT, HMKorga He nepudoepus
1 Bceroa nmveetcda nutaHne 5 B
1 Pa3bem tnna A

1 Mpumep: Cucrtema cobopa AaHHbLIX
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CONFERENCE

1 On-The-Go (OTG)
I MoburnbHOEe yCTPOMNCTBO, MPOCTOU XOCT

1 IHoroa moxeTt ObITb XOCTOM, MHOraa
nepudepnen

1 baTtapeunHoe nutaHue
1 Pasbem tnna mukpo-A/B
1 Mpumep: KMNK, ¢poToannap

0000PPPPO

00000000

000900009
o — o,
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CONFERENCE

1 Dual Role

I 2 pa3bemMa — OgHOBPEMEHHO

OOCTYNEeH Ans NOAKIHYEHUS TOMNbKO
OOWNH N3 HUX

1 Pabota n B pexume xocTta, 1 B
pexume nepudoepun, Ho 6e3s
OVUHaMUYECKOro NepeKnYeHuns

1 Mpumep: Cuctema coopa AaHHLIX C
BO3MOXHOCTbLIO ooHoBneHusa MO
yepes K

© 2009 Microchip Technology Incorporated. All Rights Reserved. . 1364 USB2
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CONFERENCE

1 YcTpoucTBO TMNAa A

I YCTPOWUCTBO, NOAKN4YaeMoe K
pa3sbemy A kabena. PaboTaeTt kak
XOCT

1 YeTpoucTtBo TMNa B

I YCTPOWUCTBO, NOAKN4YaeMoe K
pa3bemy B kabena. PaboTaeT kak
nepmcpepvm

1364 USB2




TN USSR
Pa3zbembl

CONFERENCE

1 B knaccuyeckom pasbeme USB 4 KOHTaKTa:
VBUS, GND, D+ n D-

1 B pazbeme OTG — 5 KoHTakTOoB, fob6aBneH
KOHTaKT ID

1 KoHTakT ID npefHasHaveH ana onpegeneHms,
KakoW CTOPOHOW NOAKMNoYeH Kabenb — co
CTOPOHbI XocTa ID noaknyeH K «3emne»

1 B kaxgom yctpouctee OTG koHTakT ID gonxeH
MMETb NOATSIKKY K «MSIHOC» NMUTAHUS

I BHyTpeHHas nogmmka peann3oBaHa B
KoHTponnepax PIC24F n PIC32MX ¢ USB OTG

© 2009 Microchip Technology Incorporated. All Rights Reserved. 1364 USB2 Slide 20
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1 Bwunka un po3eTka
I  MUKpO-B

1 Posetka mukpo-A/B
1 Tonbko gns yctpoucte ¢ OT

1 Bunka mukpo-A
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1 Ana peanusaumm OTG m
Embedded Host npumeHAOTCA.

1 OTG Descriptor

1 Set Feature Requests

1 Targeted Peripheral List (TPL)

1 Session Request Protocol (SRP)
1 Host Negotiation Protocol (HNP)
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-' Targeted Perlpheral List (TPL)

CONFERENCE

1 Cnucok noagepXXmBaeMbiX
YCTPOUCTB

I YCTPOWUCTBA, He coaepKallinecs B
CnncKke — He NoaAdepXMBaroTCA

1 Embedded host He moxeT
nogaepmBaTtb NMNOAKMIOYEHUE
ycTpounuctea OTG

1 NMpousBoautTenb, moaenb W
AeCKpunTop

© 2009 Microchip Technology Incorporated. All Rights Reserved. 1364 USB2 Slide 27
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PIC18, PIC24F,
or PIC32MX
USB device

E : ;:‘-‘ e
i 2

B, Micro B,
or Mini B
Receptacle

VBUS

VUSB




PIC24F or PIC32MX
USB device

VBUS

Full size A
Receptacle

. 3.3V

VUSB

A/D




o U OTG Example Circuit

PIC24F or PIC32MX /
USB device

(3.3v
MCP1253 ;j 10 uF

GPIO NSHDN VIN D Micro A/B
GPIO PGOOD = Receptacle

1 1uF
N

SELECT C-

GND VOUT

VBUS

VUSB

/_;L\ 4.7 uF

Vdd

s bl A RS e Ll 3l s —
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wa " DRD Example Circuit

Full size A
5v

PIC24F or PIC32MX 1 bpre Receptacle
USB device . 3.3v L{\}v 150uF

VUSB

~—~ 1uF -
= 2KQ

A/D — 1
2KQ

B, Micro B,
v or Mini B
Receptacle

T
Input ~ 1uF §150KQ

VBUS

i e LS e i Ol o i
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& PID >
1 Vendor ID (VID): 16-bit number

1 Required to market your product

1 http://www.usb.org/developers/vendor
1 USD $2,000

1 Technical & Legal trouble if not using an
approved VID

1 Product ID (PID): 16-bit number

1 Microchip’s Sub-licensing Program

1 Every product line is required to have a unique
combination of VID and PID

Il Rights Rese _{ SRS ‘ﬁ]]l‘f‘f&lh&d?ﬁ ﬁsi'B bbb o



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

Mg USB Compllance

1 Compliance Testing

1 Must pass to use USB logo
1 Test fee: USD ~$1,500

/

.

CERTIFIED USB
iw

~

)

1 Tests device for conformance to USB Device

Framework and Class standard control requests

1 USB Protocol Analyzer

1 “USBCV” USB Command Verifier
I www.usb.org/developers/tools

1 Electrical Signal Quality
1 Power Management

e v it scondh [ | R e v - SRR Tl o ittt


http://www.usb.org/developers/tools
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(&) ~50 USB PIC MCUs

g The industry’s strongest

0 scalable product, family,

5 and software migration
E > Host Stack
5[ EEE ek ( OTG Stack
iy U 6 I'PS

) GAFf)t go- & 100-Pin Packages o Device Stack
g Up to 256 KB Flash . Clans Drtvers
— Source Code
[ v

pa3BuTue
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MASTERS PIC18F4450
PIC18F4550
PIC18F14K50 PIC18F4553 PIC18F87J50 PIC24FJ256GB1xx PIC32MX4xxF512
Core 8 bit 8 bit 8 bit 16 Bit 32 Bit
UuSB USB 2.0 device USB 2.0 device USB 2.0 device USB 2.0 device, USB 2.0 device,
embedded host, embedded host, dual
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
UARTS 1 1 2 4 2
SPI 1 1 1 3 2
I’c™ 1 1 1 3 2
Peripheral pin select no no no yes no
ADC 10 bit, 9 10 bit, 10 and 13 ch | 10 bit,8 and 12 10 bit, 16 channel 10 bit, 16 channel
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

I i orporated. All Rights Reserved. H|=
: | Tl L
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USB PIC® MCU

llllllllllllllllllllllllllllllllllllllllllllllllll "Ny,
L 4

SIE ...

1 Mpuem u nepenava s
nocriegoBaTeribHbIX AAHHbIX :

1 KoanposaHne NRZI

1 Pabota c butamu

1 [MogcyeT CRC

1 Pabota c cobbitnsmmn n
npepbIBaHUSIMU

1 ObpaboTka USB TpaH3akumn

1 [loonepxkka coeanHeHns




— USB Demo Kit

1 PIC18F4550
1 DM163025




A TPIC18FXxJ50 Full
wase  USB Plug-In Module (PIM)

(SN

speed

1 PIC18F87J50 vnun PIC18F46J50
1 MoxHo noaknouuntb K PICDEM™ HPC o

Explorer Board
1 MoxeT paboTtaTb aBTOHOMHO

1 MA180021 -
1 MA180024 -
1 DM183022 -

EXPLORER BOARD

D

D

D

C18F38/7J50 FS USB PIM
C18F46J50 FS USB PIM
CDEM HPC

333333333333333
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AT USB Development K|t
1 PIC18F14K50

1 [Mpumepbl n 6bICTPOE Ha4Yano paboThbl:
1 [lpeobpasoBaTtenb RS232 - USB

1 KnasmaTypa, Mbilb U T.A4.

1 DV164126 (w/ PICKit™ 2)
1 DM164127

oWEInCounti SEibevelopment Kit -
wilin) Pleie 4 mloeiefs {ﬂ.’u, amr
[PATTE LVIGA126)

gy Incorporated. All Rights Reserved.
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VASTESE Development Board

PICkit™ 2
Programmer
Connector

Regulated 5V
Connection
Header

Voltage Supply
Selection
Jumper

(Right Pair)

USB mini-B
Connector

Potentiometer

echnology Incorporated. All Rights Reserved.

PICkit™ Serial
Analyzer
Connector

BcacemaaEE  gEIm

Push Button

364USB2
hﬁ&ruﬁx%‘nﬁﬂﬁm&éuuﬁ S oFs.,

MAX3232
RS232 Driver

RS-232
Connector

DV164126
DM 164127

PICtail™
Expansion
Header

PIC18F14K 50
MCU

AT it



CONFERENCE

Features Peripherals

1 8-bit, 12 MIPS 1 ECCP

1 Voltage 1.8t0 5.5V 1 SPI/I2C™

1 16 KB Flash 1 EUSART

1 512 Bytes SRAM 1 9ch. x 10-bit A/D
1 256 Bytes DPRAM 1 1x 8-bit, 3x 16-bit
1 256 Bytes EEPROM timers

1 20pins 1 2x Comparators

1 USB 2.0 Full Speed

Optimized for protocol-conversion applications

ogy Incorporated. All Rights Re.

- o 8 1364 USB2 : - . ' '
s o i | AR v - Sl ot it



R D+/D- 7 PGC/PGD

1 OtknrovyauTte USB npwu

nporpaMmmMuMpoBaHUM
i un;l OTnalqKM PIC18F1XK580—1/5S5
AOCTyneH [
cneuuanbHbIN RAD/D.+ 7G| 1S
OoTNagoyYHbIN MoAyNb R bz -
RC/AN4/C12IN+/INT@/VRef+ @.47uF —




PIC24F Starter Kit 1
1 Part #: DM240011
1 PIC24FJ256GB110

PIC32 USB Starter Board
1 Part #: DM320003
1 PIC32MX460F512

o T PIic="
1 2R . Usa STARTER KIT

Explorer 16 + USB PICtail™ Plus
Daughter Board + USB PIMs

i Part #: MA320002/MA240014
i Part #: AC164131
1 Part #: DM240001

S SN TN (<2 e o7 SR p e S
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CONFERENCE

USB Framewor S
- WWW. mlcrochlp com/ushb -

ST

1 MCHPFSUSB v2.4a

1 PIC18F & PIC24F USB MCUs

(PIC32 Beta support)
1 C18/C30(/C32) Compatible

1 MPLAB® IDE Project Centric

1 Device Stacks
1 HID, CDC, MSD, Custom
1 Polling or Interrupt driven

1 Embedded Host Stack

1 Polling or Event-driven
Scheme

1 PIC24F USB MCUs
(PIC32MX460F512L Beta)

1 APl compatible with PIC32
USB Framework

1 On-The-Go (OTG) Support
1 PIC24F only

corporated. AIIRght s Res rved

1364 USB2

PIC32 USB Framework v1.04
1 PIC32 USB MCUs
1 C32 Compatible
1 MPLAB IDE Project Centric
Device Stacks
1 HID, CDC, MSD, Custom
1 Polling or Interrupt driven

Embedded Host Stack

1 Polling or Event-driven
Scheme

1 APl compatible with
MCHPFSUSB stack

. e ~ Slid
il LN | b e - R . .:.:Wj;ﬂﬂb
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MASTERS LITO TaKoe CAN

CONFERENCE
1 [locnepoBaTenbHbIM NPOTOKOJ
1 Bce y3nbl NOCTOSAHHO NOAKMNIOYEHbI K ODLLEN LLUNHE
1 Bce y3nbl paboTaloT Ha 04HOW CKOPOCTU OOMeHa
1 JTrobon y3en MmoxeT nepenasaTb W MPUHMMATbL COOOLLEHNS

W Incorporated. AII Rights Reserved. 1364 USB2 i"gili ii —
B - - e T | R e R S e



MAETEFIE L'ITO Ta KOG CA N

CONFERENCE

1 Kaxgbin y3en nmeeTt cBoK PYHKLUMIO 1 ngeHTudunumpyeTca
C 9TOU PYHKLUMEN

1 Ha atane pa3paboTku ykasbiBaeTCca MAEHTUMUKATOPbLI U
TUMbl COODOLLEHUI NS KaXKaoro y3na

1 1O roTtoBUT coobLLeHUa K nepenavn n obpabartbiBaeT
NPUHATbLIE COOOLLIEHNS

. g YRS e PP R
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OSl Reference Layers
Application
Presentation
Session
Transport
Network
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ahe ¥ Cbusuqecmu ypOBeHb CAN

EEEEEEEEEE

1 CAN High Speed
1 1S0O11898-2
1 o 1 M6uTt/c
1 CAN Low Speed (Fault Tolerant)
1 1SO11898-3
1 o 125 kbuTt/c




—Simnma

SN \J . ﬁ%ﬂm
High Speed

1 CAN-TpaHcusep (MCP2551) Voo | Zoom
1 [lwTtaHue 4.5.5.5B

I TX unRX-—curHansl
MUKPOKOHTpONNepa

i CANH n CANL - Tx Driver
andpdepeHUumnanbHble FIMHUN
wunHbL: oT 0 po 3B

1 DV >1.0 B agoMnHaHTHbIN

1 DV < 0.5 B peueccuBHbIn | |
1 YcToiumBas pa6oTta npu s <

CONFERENCE

LCANH

HaBeAeHHOM HanpsxeHuu o .
+40 Receiver ‘RIL

1  BblaepxuBaeT HaBOOKU AO
+200 Ig

1 Makc. pnuHa Kabens:
1 40w ana 1 Méut/c ‘
11 km ang 50 kout/c

_n"lu.-'lul\_
120 ohm

i i Incorporated. All Rights Reserved. : G e 1364 USB2 " ! s .ﬁﬁ‘“
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CuvrHanbl Ha LWUHe
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Zoom Factor: 10 X

et - - - . - e e : ——a e T |

| S

'6”5.;00'\:' —® S0V O s, ' ""|""z'2.;00ps' — ‘ ""sb.o'r\-léfsé ‘ ‘ ';.r' '4.'30'\/:"‘

value Mean Nax Std Dev | \W#¥ 118.000us f{10k points |1

(13 Apr 2009 Apr 2009
| 15:08:50
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Z """ OcHoBHbIe 0CcOGEeH

H T
MASTRES CAN
1 OpuneHTUpoOBaHa Ha cooOLleHus, a He
Ha agpec

1 B wuHy nockinaetca coobuleHne

1 VIHorga yanbl MOoryT camu 3anpocuThb
coobLleHne y apyrnx ysnos

1 bbicTpoe, HaageXXHoe coeauHeHue

1 Carrier Sense Multiple Access and
Collision Detection with Collision
Resolution (CSMA/CD-CR)

© 2009 Microchip Technology Incorporated. All Rights Reserved. 1364 USB2
- i o e s B N e R | e il
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" CSMA/CD-CR

CONFERENCE

I —_—
Hepa3pyLarLwmmn apobuTpax Ha
OMTOBOM ypoOBHe

1 CoobuleHnsa He noBpexaarTca BO BpeMS
KOJ1NMN3nm

1 Apbutpax He noBpexaaet dbonee
NpMopuTETHOE CoObLLEHNE

1 CoobOLuieHune, noBpexaeHHoe npu
apouTpaxe, aBTOMaTUYECKHN
nepecblnaeTcs

© i " i .
| =8 RS L ff ey nSemiiCm S T Ta= TR o [ S SR ., R W



R T
- =

SO Coosmeﬁu AN

1 Tonbko ogHo coobuleHne B AaHHbIA MOMEHT
BpEMEHU

1 CooOuweHue: “U'deHm
1 CooOLweHune nocblinas

B106 1001
nm il
|I
l:Hﬂr
IJ‘I'D-"




vasTERS CDopmaT cooﬁu.l,eHMM
i B HA4vadrlrie
cooOLeHus

1 [Ba popmaTta, cTaHOaPTHLIM U pacCLUMPEHHbIV
1 [JaHHble MmoryT ObITb OT O oo 8 6anT

1 Kpowme aToro, ectb nonsa Start, End, CRC,
Control, n Acknowledge

[NaHHbIe ACK
I_H

T T2 e 22222zl

Start Control CRC ENnd




,.;..Eng OpueHTpOBaHa Ha COOOLLEeHUA

CONFERENCE

1 CooOLweHun He nepeaardTcH No agpecy

1 'maBHOE B COOOLWEHUN — NpUopUTeT U
AaHHble

1 Yem HuXe ngeHTudumnkartop, Tem Bbille
npuopuTeT

1 Bce y3nbl npyuHuMalroT Kaxaoe
cooouweHue n NnocbINarT
noaTrBepXxXaeHne. ATO — annapTHas
dyHkumna moayna CAN

I TONbKO Nocrie 3TOro KOHKPEeTHbIN y3ern
pelwlaeT, YTO AenaTb C AaHHbLIMU

2009 Microchip Technology Incor| porated . All Rights Reserved B e e s e el 1 Rl SR
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MASTERS
CONFERENCE

MeHTUpoBaHa Ha |

coooLwleHus

1 Y3nbl oXXngaroT nepepbiBbl B nepegave, Ytoobl
HavyaTb CBOIO

1 Ecnu pBa y3na HauyHyT nepeaaBaTb

OO4HOBpPEMEHHO, TO cpaboTaeT apouTpax no
naoeHTndunkaTopy

Wheel Spe...j "
Critical message.:
Oh excuse me “Qil Pressure isa

: Si”
Got it! P




MaSTERE Ap6MTpa)K

1 [Ba y3na npoaosmxarT nepeaaydy ao
HecoBnageHusa B butax

I «Hynb» Ha WMHe UMeeT NpUoOpPUTET nepen
«eauHnLUen»
1 9 6
00110010110

“Critical Message/ Engine =
196h”

1 9 =
- 00110011
Irgro]ortant Message / Wheel Speed =

O T o i e T R T




File  Caontrol

Ssetup Measure Analyze

I'Ipumep ap6MTpa>Ka

Liilities Help

j'l@l Jm-*- j |5 7T —— j |5 00 4 /die | ) |5 00 Adie |
T AN LOSt arb|tra’[|on Lu:uss DfArbltratu:un
- '4/ ]
. @)
FCAN Transmitted a ~
’ )
C m I —
' \“7 ) Detected a' Dominant B

___Transmitted a Dominant

THCAM _
—’//
T
RXCAN Detected a Dominant
s | e [ = a
| k-—
A 1 M U R U RS S S RS M B I
! === [H][100 psvdiv | jafauf 1 H{454.500000 s | [« 0] » [ —
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BpemeHHble MHTEpPBanb

UaeHTuchukaTop IaHHble ACK
A A D

a I - I

N\ N\ N\

11 or 29bits 0 — 64 bits

TeiT = Bit Time

1 CKopocCTb LUUHbI onpeaensaeTca ucxoasa n3 BpeMeHu
nepepavym ogHoro oura

1 1 M6wut/c -> 1 MKC BUTOBBLIN MHTEPBATT
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2 BpemeHHble MHTepBanbl

WpenTudmkatop [aHHble ACK
N _A— ——

a I - I

N\ N\ N\

11 or 29bits 0 — 64 bits

Sample Point
1 BwuTt Ha WKHe MoXxeT genuTcHa Ha 4 cerMeHTa




S e Sl e,
e NS
= "\-\. o = -

le MHTepBanbl

1 Kaxabiu cermMeHT COCTOUT U3 BPEMEHHbIX KBAaHTOB
(Time Quanta, TQ)

 FPlIlas&e OS50 772 020 |

TQ TQ\TQ TQ\TQ\TQ \ \
1TQ | 1-8TQ 1-8TQ

Tgr = Bit Time

d

1 TQ =2*(BRP) *Tosc

1 Baud Rate Prescaler (BRP):
1 Min=1:1, Max = 1:64

1 ButoBbLIN MHTEpPBaN MOXeT ObITb OT 8 Ao 25

TQ

ights Resel : _._g Casel -“]Jﬁ‘f&] I !:I%% ijSIB L "




CMprOstauMﬂ -

CONFERENCE

1 TakToB B OMTOBOM NOTOKe HeT
I NMpueMHUKN CUHXPOHU3NPYHOTCA Ha nepexoae
U3 peuecCUMBHONro B AOMWHAHTHbIN
1 JKecTkasa cnmHxpoHM3alms B Ha4ane Kkagpa

I npoucxoauT npu nepexoge outa us
peLeccuBHOro B AOMUHaHTHbIU (1-B-0)

Kecrkad
CuHxpoHM3anus PecHHXpOHU3AIIHS

SOF

orporated. All Rights Reserved.
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R AT L e N s T
AR T Flo.qCTaHOBKa ouTOB
1 NMoacTtaHoBKa OMTOB rapaHTupyeT
Hanu4yne nepexonos Anf
PEeCUHXPOHUN3aLNN

1 [logcraBHOM BT CTaBUTCS Yepes Kaxable NATb
OVUTOB B NMOTOKE

11121 314151 1112111 2]

[ToncraBHOM OUT

| 11 11 2] 31 4] 5] S| 1| 2| 3]

1364 USB2

oy e S T [P e S o, mdfw

orporated. All Rights Reserved.



ATy Flo.qCTaHOBKa 6MTo|3

CONFERENCE

1 MakcuManbHbIN MHTEpBarn
MeXxay PeCUHXPOHU3aLUAMUN —
10 ouT

Synchronization edge

CAN__ | | | | | | | | | | | | |
1 2 3 4 S 6 7 8 9 10 11 12
S = stuff bit

s o | et B SRS - Sl o it

orporated. All Rights Reserved.
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CONFERENCE

I HeckonbKo TMNOB OLUNOOK
LlenocTHOCTb coobLueHni

1 PaboTta Hag owimbkamm

1 Yanbl CAN MoryT ObITb nepeBefeHbl 13
pexnma HopMarnbHOW nepegayn B pexxnum
OTKIMOYEHUA OT CETU Ha OCHOBE AaHHbIX
00 oLmbkax

I JTO pelleHne ob OTKMNIYEHUN
OLUMOOYHbIX Y3S10B MNO3BOSISET 3aLLUUTUTDL
CETb OT NeperpysKku

2009 Microchip Technology Incor| porated . All Rights Reserved B e e s e el 1 Rl SR
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e Ka.qp c oum6|<ou

CONFERENCE

1 Korpga nro6oun n3 y3noB HaxoauT
OLUNOKMN B cOOOLLEeHUU, OH
nocbinaet Kagp ¢ owwunokon

®narn [loBTOp 3anonHutenb

-3 . 0. B
- —

Cynepnosuuyusa
donaros
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FF R T TN S —
- OWwnbKa KOHTPONbHOW

paT CYMMbl

CRC
Field

15-bit

1 OwnbkKa KOHTPOSIbHOU CYMMbI
1 15-6uTtHbin CRC

1 Bce yanbl npn npyeme BbIMUCTIAIOT KOHTPOSbHYIO
CYMMY 1 CpaBHUBAKOT €€ C CyMMOW, NnepeaHHON B
coooLeHnn

1 Ecnn cymmbl He coBrniagatoT, yarbl FeHEPUPYIOT Kaap C
OLLUMNOKOW

1 [lepegatowinn y3en nonyyaeTt 3TOT Kagap 1 NOBTOPSET
coobLleHune

©2009M ochip Technolog Incorporated AIIRght s Reserved. 1364 USB2 Slide 69
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MANEL Oum6|<a no.qTBepx(p,eHM;l

CONFERENCE

Ack
Field

!

1 OwwmbkKa noaTBepXKAEeHUS

1 [llepepatowminn y3en npoepsieT out ACK, KOTOpbIN OH
nepegaeT Kak peLeccuBHbIN

1 Ecnun 6ut cTtan JOMMHAHTHBLIM, 3HAYUT Kak MUHUMYM
OOVH y3€en NMPUHSAN coobLLLeHe NpaBUNbHO

1 Ecnn HeT, To reHepupyeTcsa Kagp ¢ owmbkon n
coolLleHNE NOBTOPSAETCH

|%iﬂﬁi Hliiﬁimi iichnol Incorporated. All Rights Reserved. 5 \ 1364 USB2 i - 4 i ’ Slidi ia
e W e et L | L | bl e N LIl



BRI D S N - S
vaRTES: O'-UW6K3 doopmMarTa
Ack
CRC Field End of
Field ‘ Frame '
]
[ O|_|J|/|6|(a cbopMaTa Delimiters

1 Y3en, 0OHapyXuBLWNN AOMUHAHTHbLIN OUT
B 3anonHutene nocne CRC, Ack unn B

none KoHey kagpa (EOF) nnu cpasy
nocrie Hero reHepupyet Kaap ¢ oinbdkou

1 CoobuleHne nepechblfiaeTcs 3aHOBO

’ : Slide 71
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/ .5 2 E P w*‘% H‘“v 1 u%? a\m
e 0um6|<a noacTaHOBKMU

CONFERENCE
L. Arbitration  Control Data CRC
3| Field Field Field Field

1 Owmbka noacTaHOBKM OUTa

1 Ecnu npuHnmaeTca nogpsig 6 outoB
OJHON NONAPHOCTM B Kaape, AenaeTcs
BbIBOO 00 oLLMOKe ¢ noacTaHOBKOU buTa

1 ['eHepupyeTca Kaap ¢ oinbkoun v
coobLLeHME NnepechblinaeTcs 3aHOBO

1364 USB2
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LL
O
)]

Control Data CRC Ack End of
Field Field Field Frame

1 BbuTtoBas owmnbKa

1 [NepepaTymk KOHTPONMPYET nepeaaBaemMble JaHHbIE.
Ecnun oHM He coBnagalT, gernaeTca BbiBo4 006 omndke
n coobLieHne nepechbinaeTcs 3aHOBO

1 VcknioyeHud
1 ApbuTtpax
1 but noaTBepxpeHus (Ack, B criyqyae yga4yHoro npuema)

. o iR r e Vi i
Mﬁmhm»n s | a5l .I.M & e,y



1 OnpepeneHo Tpu OWINOOYHBLIX COCTOAHUA:
Ownobo4yHoe aktuBHoe, OLLIMOOYHOE NnaccuBHOE
n OTKNnro4eH

I OwmMOOYHOE aKTUBHOE — HOPMAJIbHbIN PEXUM

1 MoxHo oTcbeinaTtbh cooblennsa n AKTuBHble Kagpbl €
oLunbkamm

Error Error Error
Counters Counters Counters

TEC: 000 TEC: 000 TEC: 000
REC: 000 REC: 000 REC: 000
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L2 . OrpaHM4YeHUs oWNBOK

CONFERENCE

1 Korpa nobou n3 cuetuymkoB AocTUraeT

3Ha4yeHUA 95 — reHepupyeTca npeaynpexaeHume
(npepbiBaHue)

1 Korpga 127 — y3en nepexoaut B Owmnbo4Hoe
naccuBHoOe COCTOSAHUE

1 MoxeT oTcbinaTtb coobuleHusa un INaccmBHble Kagpbl C
Owndramm

EI’I’OI’ Error Error Error
Warn i ng Counters Counters Counters
TEC: 000 TEC >127 TEC: 000

REC: 000

Noded === Node 2o

Passive




Saad NI OrpaHquH 5ol vl60|<

1 Koraa cyeTtymk nepegaHHbIX OLMOOK
cTaHOBUTCHA OonbLle 255, y3en
nepexoauTt B coctossHne OTKnoYveH

I Y3en Hu4ero He nepenaetr

Error Error Error Error
War n i n g Counters Counters Counters

TEC: 000 TEC >255 TEC: 000
]\JO(]e 4l rReC> 05 ]\Jgde @ REC: 000 REC: 000

Active Bus Off



T OTKnioveH

I 2 NyTW:
1. [lepekntounTbCca B KOHQUIYPaLMOHHLIN PEXUM

2. lony4ynTb no wmnHe 128 pa3 no 11 peueccmBHbIX BUT
(ONUHHBIM NPOCTOMN LWNHBbI) UK 128 npaBuUsibHbIX
COOOLWEeHUN, NN KOMOMHaLUMIKO 3TUX CODLITUI

REC > 127

NJIn

TEC > 127 TEC > 255

Error
Passive ‘

REC £ 127
17|
TEC £ 127

Reset‘
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CONFERENCE

1 ECAN™ (Enhanced Controller
Area Network) — o6o3Ha4yeHue
HoBoro moayna CAN u ero
0COOEeHHOCTEeN, BCTPOEHHOro B

PIC

= ey, sl ST Ta= IR o [T A S B ani TS
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Mogynb ECAN™

1 Enhanced Controlled Area Network (ECAN)

- PIC18Fxx80

1 CAN 2.0B Active (11 n 29-6UTHbIe
noeHTndunkKaTopbl)

1 ObecneuyuBaer

- [oNHYy0 COBMECTUMOCTb C MOAYINAMMU,
BCTPOEHHbIMU B cTapkle PIC

- HononHUTErnbHO
e 3 HE3aBUCUMBIX pexnma

 [lononHuTenbHble bydepbl, PUNLTPLI K
MacCKW

- Flouuep>|<|<a DewceNetT'V' RTR, FIFO

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo
™ T i e R - | e




Pe)KVIM O

CONFERENCE

1 Pexum 0: «CoBMeCcTUMbIN"
1 Pexwum coBmectum ¢ MCP2515, PIC18C658 n PIC18F458
1 [NpegHasHayeH Oons npocToro nepexoaa Ha HOBLIE KOHTPOSSEPDI
1 Pecypcebl pexuma 0
3 pa3gernbHbIX nepeparowmx oydepa
2 pa3gernbHbIX MPUeMHbIX bydepa
Bydep ana coopku coodbweHnmn
6 dpunbTPOB
2 MacCKu

W Incorporated. AII Rights Reserved. 1364 USB2 i"gili ﬁa —
B - - e T | R e R S e



[RXBI*

TX Buffer O

daAIFOSNVYHL NVYD

TX Buffer 1

TX Buffer 2

*IIpu mepenoanenun RXBO moxkno nmucars B RXB1

gy Incorporated. All Rights R d. . = ) ’ 1364 USB: P ! . ’ : i
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1 Pexxum 1. «PacwumpeHHbIN
COBMECTUMbIN»

1 [loxox Ha pexxum O ¢ oononNHUTENbHBIMU pecypcamMu

1 Pecypchl pexuma 1

3 pa3genbHbIX NepeparoLwmnx oydepa

2 pasgenbHbIX MpUeMHbIX bydepa

6 nporpaMMunpyemMbIiX Ha NPUeM Unu nepepaydy
Bydep ana coopku coobLeHun

15 nnu 16 cpunbTpoB*

2 Unn 3 Mmacku*

1 O6pabotka RTR

1 [lporpammupyemasi punbTpaumns ctaHgapTHbIX COODLLEHNI ONs
peanunsauuun DeviceNet™

* PunbTp 15 MOXHO MCNONL30BaTb UNKU Kak PUIbTp, UK Kak Macky

i e LS e i Ol o i
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VIASTERs

CONFERENCE

z :58: BEgs8 :
o8B FE 259 - 9

TN T

PeSkMM 1

RXFO

RXBO_

RXEL
RXE2
RXF3

S

N7/

RXMO

-

NOOXA
6“":\? RXM1

B2 RXFL K% 2

B3 S RXF5 i:;.\ -

(B4 — BN\ | |

B5 SSRXF15+4 :

TX Buffer 0 %
TX Buffer 1
TX Buffer 2

*

RXF15 mMoxeT ObITh (hUIBTPOM HIIM MACKOM
i ssonh | it e RN v Pl it e



CONFERENCE

1 Pexum 2: «PacwmnpeHHbIn pexum ¢ FIFO»
1 BxogHble 6ydepbl MOXHO 00beanHATL B bydep FIFO

1 dunbTpbl N Macku accouumpytotes ¢ 6ydpepom FIFO, a He ¢ oTAENbHBIM
bydepom
1 Pecypchbl pexma 2

3 nepeparowmx oydepa

2 npueMHbIX 6ycepa

6 nporpaMMupyeMbIX Ha NpUMeM Unu nepenavy
Bydep ana coopku coobLieHnmn

15 vunu 16 dounbTpOB

2 UNn 3 Macku

Ob6paboTka RTR

[Mporpammupyemasa unbTpaums BXoAHbIX COOBLLEHMA NS peanm3aunm
DeviceNet™

* PunbTp 15 MOXHO MCNOSb30BaTb UNKU Kak PUNbTP, UITN Kak Macky

ncorporated. All Rights Reserved.
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d3AIFOSNVYHL NVO

TX Buffer O

TX Buffer 1

TX Buffer 2
* RXF15 MokeT ObITh PUIBTPOM MJIH MACKOU
W Incorporated. All Rights Reserved
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