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YOU + MICROCHIP ENGINEERING THE FI.ITI.IRE TOGETHER

USB

Host / OTG / Device
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1A
CONFERENCE

BBegeHue

1 CrtaHpapTt USB — pe3ynbTaTt COBMECTHOMU
pa3paboTku Beaywmx npoussoautenen MK u
nepudepumn
- Compag/HP, Intel, Microsoft, LSI, NEC, ...

1 Uennu:

I  YHuBepcanbHOCTb — NOAKMNIOYEHUE YCTPOUCTB pa3HbIX
TUNOB

1 Bbicokasi nponyckHaa CnoCoOOHOCTL
1 MMpocTtoTta ucnonb3oBaHna | |
1 OGecneyvyeHne nuTaHus

1 3ameHa And nopTos
RS232, Parallel, PS/2, ...

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 2
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MASTERE CTpyKTypa

1 Tononorus -
3Be3aa

1 PacwupseTcs
npyv NoOMoLUun
xaboB

1 ObecneunBaer :
nATaHUEM '
KOHeYHble
yCTponcTBa

; 7 [DataLogger] @
.
*

0
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UHTepdencsl - cpaBHeHUe

A
CONFERENTE
4 )\
Bce USB-KoHTponnepbl
PIC18 / PIC24 | PIC32 1394-Fire Wire
noapepxusarT Low- u Full-Speed
\ . J Ethernet
ona cooTBeTCTBUA WiFi (b/g)
cneuudpmnkauum
USB 2.0 He USB 2.0
obsizaTenbHO s '
noanepXnBaTtb o ™~
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 | | e

500 Kb/s 1 Mb/s 1.5 Mbl/s 12 Mb/s 100 Mb/s 480 Mb/s 1 Gb
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ﬂ TeopeTnyeckada nponyckHas
VERTRES cnocobHocTb USB

1400-

1216

KByte/s
[0 Low
H Full
Control Interrupt Bulk Iso
Transfer Type
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1A
CONFERENCE

[MloapoOHee 0 CKOPOCTAX:

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

1 PEAJIbHOCTb: npoTtokon nogpasymeBaeT
nepenavy 8-6anToBbIX NakeToB ¢ nepuogom 10
Mmc = 640 KbuT/c

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

1 PEAJIbBHOCTb: 12 M6uTt/c — nonHas
don3nyeckasa nponyckHasa CMOCOOHOCTbL KaHana
- lenutca mexay ycTtpoucteamu
- OBepxaa 1 orpaHNYeHUst NaKeTHOro NPoToKona
- PesynbTaTt: ~8 Mout/c = 1 M6/c (64 Kb/c aona HID)

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 6



i = L

ﬁ USB-cdun3nyeckum ypoBeHb
WVIARTESS - USB 2.0 -

XocT Mepudepusn
NMutaHue +5 B n 3emMnsa

BuTtaa napa D+ u D-
OudhepeHUnanbHbIN PEXUM

o
{5‘}5’ NRZI|-kogupoBaHue

Veus ~5.0V
D+
~33V
D-
GND

© 2008 Microc@ﬁif Technology Incorporated. All Rights Reserved. 1275 USB1



1A
CONFERENCE

T

'nepena

1 USB — wwmHa tMna “ Single Master + Multiple Slaves”,
pexum padoTbl - onpoc

Mouse

Printer

Interrupt

Bulk

Start Of Frame

Speaker

o

ya AaHHbIX

Bce TPaH3aKUMUN HAYUNHAIOTCAHA C
3arnpoca oT XoCta

YCTpOﬁCTBa oTBe4YarT Ha 3arnpocChbl

Kaxxgoe ycTponcTBO onpaluMBaeTcs
WHOMBUAYanbLHoO

YcTtpoucTtBa He MOryT oowaTbLCca gpyr ¢
APYrom

MponyckHasa cnocoGHOCTbL XocTa
pasgensieTca Mexay ycTpoucTBamu

<

|74
Int Int Bulk Int Bulk||Bulk
=OF || eP1 - =OF || Ep1 - EP2 >OF || Ep1 - EP2||EP2
> < > < >
1 mMmc 1 mMmc i 1 mMmc
© 2008 MicM)Technology Incorporated. All Rightsﬁerved.. “Ism ‘ w ‘ \ Slide 8;.3



"%\ CeaHc nepepauu (Transfer) -
VARIRY  nocnepoBaTenbHOCTb TPaH3aKUumn

MPUSBWite ( EP7, Pointer, Size = 129, Tinmeout )

CeaHc nepenaum

(Transfer)
TpaH3akuma 1
BroK AaHHbIX ToKeH BbIBOAA
64 6awTa (OUT Token)

Bnok gaHHbIX
TpaH3akuma 2

Briok AaHHbIX NoaTBepxaeHue
64 banta (ACK Handshake)

TpaH3akuma 3

Briok gaHHbIX
1 6anTt

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



vaerez [IPUMEP Nepenaun B pexume Interrupt

COMFERENTE

MPUSBWite ( EP7, Pointer, Size = 129, Ti meout )

O6MeH AaHHbIMU C APYIMMMU
KOHeYHbIMU TOYKAMM
nmbo oxunaaHue TpaH3akuuu

i T /\

I3 |lea]] I

\ J
Y

Kagp =1 mc

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



n:;psm Mpumep nepenaum B pexume Bulk

COMFERENTE

MPUSBWite ( EP7, Pointer, Size = 129, Ti nmeout )

[JaHHble nepeaaroTCcA
TONbKO B OTCYTCTBUE
BbICOKONMPUOPUTETHDbIX
TPaH3aKuuU

/N
Int. Isoc. Int. H 64 I][l 64 I] Int. HHH

Y

Kagp =1 mc

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



[lponyckHasa cNOCOOHOCTDL

HbIX Nnepuoa

(3% 729
CoNFERERSE - Full Speed USB -
Twun Pexum 3apeseps. | Makc. pasmep nakera / Makc. KoHTponb
KOHEeYHoMn onpoca LUMPMHA nakeToB B Kagpe / CKOpPOCTb LLenocT-
TOUYKU KaHana, % pa3mep KOHe4YHOMn nepeaaumn HOCTH
TOYKMU
Interrupt Pukc. 90 64/1/64 64 K6/c it
nepuon
Isochronous | ®wukc. 90 1023/1/1023 ~1 M6/c
nepuon _
Bulk MepemeH- 0 1216/19/ 64 ~1.2 M6/c +
HbIX Nnepuoga,
ucnonb3yeTt
cBOOOAHYIO
LUMPUHY
KaHana
Control MepemeH- 10 832 /13 /64 ~80 Kb6/c +

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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1A
CONFERENCE

KomMmnoHeHTbI USB

1 NMonHodyHKUuMOHaNbHbIN USB-XxoCT
- [JIK
1 BcTpoeHHbIn USB-xocT

- He noppepxuBaeTt ycTaHOBKY ApanBepoOB

- [loHMmXeHHble TpeboBaHNSA K YHKLMNOHAINbHOCTU U
ObICTPOAENCTBUIO

1 MepudepunHoe USB-ycTtponcTeo
- Meiwsb, knaesnartypa, Flash Drive, ...

1 OTG

- CMeHa oyHKUNIN XOCT/yCTPOMNCTBO
- MoxeT 6bITb OTG nnn ABOMHOro Ha3Ha4YeHus

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

USB-ycTpoucTBo
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1A
CONFERENCE

USB-ycTponucTBO
1 OTBevaeT Ha 3anpocCbI OT XOCTa, He
MOXEeT UHNLMNPOBAaTb TPaH3aKUUN

1 Ucnonb3yeTt npocTtoe kKomnakTtHoe MO
Ansa peann3aunn KOHKpeTHon USB-

byHKUUNU

B

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

COMFERENTE

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

Co6poc
LUMHbI

YnpaBnarwwme nakeTtbl

oS

Ha3HauyeHue
agpeca

PIC® USB MCU
AByxnopTtoBoe O3Y

Endpoint 0 OUT

(Control Data) /

Endpoint O IN | |e—

(Control Data) /

Other Endpoints ]

EN

Mony4yeHue
AECKpUNTOpOB

© 2008 Microchip Technology Incorporated. All Rights Reserved.

1275 USB1
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KoHe4yHasa Touka O u lNepeuncneHue

Bbi60op
KoHcpUurypauum

B

HDeckpunTtopsbl

YcTtpoucteo
roToBO
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AT e O
Jlornyeckoe USB-ycTponcTBO

1A
CONFERENCE

MapameTpsbl
onpepeneHsl B :
OeckpunTopax (Active)
(KOHCTaHTHbIEe TaONMUL

AnnapaTHasi 4Yactb

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

Endpoint 1
(I'nterrupt - QUT)

Endpoint O
CucrtemMHble noToku USB (Control - QU

(ynpaBneHue) Endpoint 0
(Control - IN

© 2008 MicN) Technology Incorporated. All M
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MASTER Heckpuntopbl
String O ‘ Device
String 1 ~ Opyrve koHdurypaumu,
~ ecrnu ecTb

String N I ‘ Configuration 1 ‘

Hpyrne
> UHTepdeuncsl,
eCclin ecTb
Interface O ‘ Interface 1
Endpoint ‘ Endpoint ‘ Endpoint ‘ Endpoint

1 JeckpunTtopbl Kak npaBuno xpaHatca B M3Y / nporpammHom Flash

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 18
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1A
CONFERENCE

| Manuf. String |
[ Microchip J

Heckpuntopbl - npumMmep

‘ Device

USB 2.0, VID = 0x04DS8,
PID = 0x0007, Num. Configurations,
Strings?

I Product String
LPICDEM USB

Configuration 1

N

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

IOther Stringl

Interface O

[ Go USB! J

*Unicode

Interface #0: HID Class, Num.
Endpoints

‘ Endpoint

N N

© 2008 Microchip Technology Incorporated. All Rights Reserved.

Endpoint 1 IN, Interrupt Transfer Type,
64-byte buffer, Poll every 3 ms
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‘ﬁ\ bunonunoreka MCHPFSUSB v2.x

VARTRSS - Tabnuubl onucaHusa AeCKPUNTOPOB -

1 usb descriptors.c

- Heckpuntopbl
1 VID & PID
1 CneundmyHble Ang Knacca

/| * Device Descriptor */
ROM USB DEVI CE_ DESCRI PTOR devi ce_dsc=

{ 0x12, /] Size of this descriptor in bytes
USB DESCRI PTOR DEVI CE, // DEVI CE descriptor type
0x0110, /] USB Spec Rel ease Nunber
0x00, /1 O ass Code
0x00, /| Subcl ass code
0x00, /| Protocol code
EPO_BUFF_SI ZE, /'l Max packet size for EPO,
0x04D8, /'l Vendor |D

0x000C, [/ Product |ID

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 20



@ KoHeuyHble TOUKU
T — cpeAcTBO oOMeHa AaHHbIMU

Data Bucket

j/
OUT Transaction RAM

El M — LEDJ>
-_— - RAM d
\§ ,’ IN Transaction Endpoint 1 IN ﬂi}Caps_Lock,,

1 MakcumanbHOe YMCNOo KOHeYHbIX TOYeK onpeaeneHo B
cneundpukaumm USB:

- 16 ncxopgawmx (OUT) + 16 Bxoaawmx (IN) = 32 KOHeUYHbIe TOYKHU

- PIC18F87J50, PIC18F4550, PIC24F, PIC32MX nopgaepxuBaroT
00 32 KOHEeYHbIX TOYeK

- PIC18F14K50 nogaepxuBaeT A0 16 KOHEeYHbIX TOYEK
1 EPO - 6a3oBbI KaHan obMeHa

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 21
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1A
CONFERENCE

USB-TpaH3akuuu

AaHHbIX

N

TokeH BBoga (IN)

Brnok gaHHbIX

[MoaTteBepxpaeHue

 Agpec ycTtpoucTtBa
e Homep KOHEYHOWN TOYKMN
« HanpaBneHue nepegauun

ACK

© 2008 Microchip Technology Incorporated. All Rights Reserved.

1275USB1
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1A
CONFERENCE

Tnbl TOKEHOB

” 1
SETUP Tokenbl SETUP n OUT

YKa3blBakOT Ha nepeaadvy

b OaHHbIX OT XOCTa K

4 YCTPOWCTBY

N TokeH IN ykasbiBaeT

4 \ Ha nepegadvy ot
YCTPOWMCTBA K XOCTY

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 23
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@ I'Io.qTBepmp,eHMe
VARTEE  BxopgAwen TpaH3akuum (IN ACK)

LvHa USB-KoHTponnep

TokeH BBOAA
(Ha EP1 IN) i

i SFR EP1 OUT BD i
: (UOWN, agpec, :
: ANVHa) :
i SFR EP1 IN BD i
i JlaHHble RAM : :
| - Endpoint 1 pNUOWN. aapec, | .
: ¥ ANVHa) :
i MNopTBepxaeHue | tSBUSAQ i
: ' puts :
© 2008 Micrdbq) Technology Incorporated. All Rights Reserved. “-;275:3.81 Slide 24 .x




/ OTKas3

VARTER  oT Bxopsawewn tTpaH3akuum (IN NAK)

LvHa USB-KoHTponnep

TokeH BBOAA
(Ha EP1 IN)

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

[MoaTBepxaeHune

_______________________________________________________________________________________________

© 2008 MicN) Technology Incorporated. All M ‘V’SH ‘ "",\ ‘ \ Slide 25 }



[— A | - . U
@ NMNoaTBepxXaeHne ucxopsileun
s TpaH3akuum (OUT/SETUP ACK)

LvHa USB-KoHTponnep

TokeH BbIBOAA
(Ha EP1 OUT)

S5FR EP1 OUT BD
NYOWN, Length,
Pointer)

RAM

Data Packet Endpoint 1 Q>

R EP1IN BD
Handshake (UOWN, Length,
Pointer)
Packet

_______________________________________________________________________________________________

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275USB1 ‘ — o Slide 26




-y |~ -~ W
OUT/SETUP Transaction NAK

LvHa USB-KoHTponnep

TokeH BbiBOAA
(Ha EP1 OUT) i

FR EP1 OUT BD
Endpoint 1 OUT Pointer)
SFR EP1 INBD
RA.‘M (UOWN, Length,
Endpoint 1 IN .
[MNoaTBEpXxaeHue Pointer)

i NaHHble (UOWN, Length, | |

________________________________________________________________________________________

e

" - . > .
© 2008 Microchip Technology Incorporated. All Rights Reserved. | 1%75 uUsB1 ‘ S— " Slide 27



1A
CONFERENCE

Data Glove

PICKkit™ 2
Starter Kit

Human Interface Device Class
(HID)

© 2008 Micr\ip Technology Incorporated. All Rights Reserved.
) S

A ¥/

Mass Storage Device
Class (MSD)

Comen ) ||

| “ e W

Knaccbl USB-ycTponcTs

:

Apyrue USB-knacchbl....

|

NI

Slide 28"\
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USB Driver Choices

R1A
CONFERENCE
Features HID CDC mchpusb.sys WinUSB
(v1.0.0.6)
CtaHpapTHbIN + + - +
Apaneep Windows _ _
Anf nf
MNopnepxka o + + +
64-pa3psagHbix MK
MNopnepxka XP + + + +
Moppepxka Vista o + + +
Control + . + +
PeXumbl
nepegaum | Interrupt + . + +
AaHHbIX
Bulk . + + +
Makc. ckopocTk 64 K6/c ~80 Kb6/c ~1.0 M6/c ~1.0 M6/c

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



"%\ TunoBble TpeboBaHUA
ARTRE K USB-ycTpoucTBy*

1 Mepudepusa pnsa padboTbl C BHELLHUMMU
YyCTPOUCTBaAMU U CUrHanNamu

- AUTI1, komnapaTtopbl
- WNnTepdencol SPI, 1°C™, UART

- HNM-reHepaTopbl, TAaUMeEpPLI, LNPPOBbLIE
BXObl/BbIXOdbl

1 USB-tpaHcuBep ¢ nogaepxkou Full-Speed

1 bbicTpoaeucTeue, gocrtatoyHoe Ans
00paboTKM 3anpocoB B BbIOPAHHOM peXxunme

1 MO, HeobxoanMoe Ana noaaepXXKu BbiIOpPaHHbIX
USB-dpyHKuUM

*Bce USB-koHTponnepbl Microchip coBmecTuMbI ¢ TpeboBaHuaAMU K USB-ycTponcTay

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



1A
CONFERENCE

JHepronoTpebdrieHne

1 ManomoLwiHoe yCTpONCTBO
- MNoTtpebnenue - oo 100 mA = 1 eauHuua (Power Unit)

USB-kKoHTpoOnnep
AaHHble +

beHKLIMOHa.ﬂ bHaA 4aCTb

nuraHve PerynsaTtop

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1
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1A
CONFERENCE

JHepronoTpebdrieHne

1 BbicOKOMOLLUHOE YCTPOUCTBO
- MNoTtpebnenHune — 100..500 mA = 1..5 eanHuu

- JomkHOo KoHurypmpoBaTbcs npu notpedbneHnn He 6onee 100 mA
1 YcTtpounuctBo 3anpawmBaeT bVaxPower

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

USB- JaHHble
JaHHble KOHTponnep

PyHKUMOHaNbHas
YyacTb

BKIN/BbIKN

o1 PU
PerynaTtop £o s PU

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 32
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1A
CONFERENCE

JHepronoTpebdrieHne

1 ABTOHOMHOE NUTaHue

- MoxeT notpebnatb 4o 100 MA OT LWWKHBLI + NPOU3BONbHbLINA TOK
OT COOCTBEHHOIO UCTOYHMKA NUTaHUA

- ABTOHOMHOE NUTaHue TpebyeTcsH, ecnu:
I YCTPOMCTBO AOJKHO paboTtaTb NPU OTKIMOYEHUU OT LLUUHDI
1 MoTpebnsaer 6onee 500 MA

1 JonxHo paboTaTb B peXxXumMme NOHWXKXEHHOro NoTpeobfieHnA WnHbI
(Suspend)

USB- PyHKUMOHaNbHas
OaHHble KOHTponnep AaHHbIE YyacTb

nuTaHue, oo 1 PU PerynaTtop ABTOHOMHbIV

MCTOYHUK NMNTaHUA

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 33
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CONFERENCE

JHepronoTpebdrieHne

1 PeXxum noHM>XeHHOro
JHepronoTpebneHusa (Suspend)

- OOMeH no WwnHe npekpalyaeTcsi, Korga XocT
nepexoanT B PeXNM B pexum Suspend

- [locne npekpawieHns obmeHa no LwnHe Bce
YyCTpOMCTBA OOJTKHbLI NepenTtn B Suspend B
TeyeHne 3 MC

- OrpaHu4yeHne no TOKY:

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

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 34
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JHepronoTpeobneHune
%%FEEENL‘E - Pexxum Suspend -
NMutaHne ot USB @ ® ® Vo —]
§ ] 1
] 1
22 u |
K —1 |
T
MutaHue ot USB @ *— 1V, ]
— 1
< — 1 é
<10 pF__ — — K
-1 %
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JHepronoTpeodneHune
MASTERS - ABTOHOMHOE NuUTaHue -
ABTOHOMHOE€
nuTtaHue
®
NMutaHue ot USB O—EVDD 1
o NN - 1
] 1 é
— 1 %
"Q

Ecnu yctponcTeo nmeet
aBTOHOMHOE NUuTaHune, Heo6xoaAMMO
ucnonb3oBaTb UudpoBoun Bxoa Ans
OOHapyXeHUA NOAKITIYEHUSA K LUMHEe

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



1A
CONFERENCE

VID & PID

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

- Heobxoaum ona maccoBoro npounsBoacTBa

- MpumepHo $2,000

- BO3MOXHbI TeXHMYECKMEe N NpaBOBbIle CIIOXXHOCTU B Crly4yae
ucnonb3oBaHUA noanoxHoro VID

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

- Mporpamma cybnuueH3anpoBaHua Microchip

1 Kaxpoe usgenuve gonxkHo nMeTb YHUKanbHoe codetaHue VID u PID

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


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

mﬁm COBMECTMMOCTbL CO CTaHAapTOM

COMFERENTE

1 TecTnpoBaHMe Ha COBMeCTUMOCTb

- Heobxoaumo nNponTu TeCTUpPOBaHWE At UCNONb30BaHUS noroTuna

- npumepHo $1,500 ~ N

1 Paspgen 9 n pyHKLUMOHaNbHOE COOTBETCTBME
- AHanusatop npotokona USB
- Banungatop USB-komaHg “USBCV” \_ )

CERTIFIED

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

|
1 XapaKTepuCTUKU CUrHaribHOW 4YacTu
I YnpaBneHue nutaHuem

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


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

mﬁm CoBMeCTUMOCTbL CO CTaHAAPTOM

COMFERENTE

1 He3aBucumblie nabopatopum

1 CamocTosiTenibHasa npoBepKa Ha COBMeCTUMOCTb.
“Mpa3gHuk NMoaknoyennsa USB”

1 [nAa TectMpoBaHuUA:
- Heobxogonmo cooTBeTCTBME NEpPeYHI0 NPOBEPOK
- Ckayvatb “Peripheral Checklist”
- TNony4nte TID (Test ID)

- [Ans TeCTMPOBaHMS UCMNOMb30BaTb TONbKO CePTUdDULIMPOBAHHbIE Kabenu n
pa3beMmbl

- Heobxogumo 3HaTtb TID ncnonb3yemMblX KOMNOHEHTOB

- (Bce USB-koHTponnepbl Microchip nmetot TID
CM.

1 XenaTenbHO 03HAKOMUTLCSA C NepevyHeM NpPoBepoK A0 Havana
pa3paboTku !

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 39
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IRE TEGETHEH

USB-xocT

BcTpoeHHbIN XOCT
N YCTPOUCTBA
ABOWHOIo Ha3Ha4YyeHus
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USB-xocT
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CONFERENCE

I YnpaBneHue LULUHOM
1 OcyuwecTtBneHne TpaH3aKuun
1 OnpeageneHne NoaKn4YeHUA YCTPOUCTB

1 MepeuncneHue yCTponUCTB U 3arpy3kKa
ApanBepoB

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 41
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MASTERE O630p

I BcTpoeHHbIn XocCT

- TOnbKO XOCT, HE MOXET ObITb YCTPOUCTBOM
- CTtaHpapTHbIN KOHHEKTOp Tuna A

- ObecneuynBaeT NUTaHMe B COOTBETCTBUN CO
cneundukaunemn

1 Mpumep: cucrtema co6opa AaHHbLIX
c USB Flash Drive

=
7
~

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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MASTERE BcTpoeHHbIU XOCT

1 Xopowas anbTepHaTuBa
KOMMNbIOTEPHbLIM Nnatdopmam

1 [peunmyuwiecTBa:

- KOMNaKTHOCTb, HU3Kasi CTOMMOCTb,
HW3Koe NoTpebrneHne, npocToTa

1 OrpaHuyeHus:

- He moxeT nogknoyaTbCa K pYyromy XOcTy
OrpaHun4eHHbIN CNUCOK noanepXuBaemMbliX YCTPOUCTB

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1
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@ TpeboBaHuA
paiey KO BCTPOEHHOMY XOCTYy*

1 USB-tpaHcuBep ¢ noagepxkou Full Speed

1 BbicokonpousBoauTenbHbIU KOHTPOSEp C
AocTaTouyHbIMU oobemamu Flash n RAM

1 [MporpammHoe obecneuyeHue c nogaepKKon pyHKLNN
yrnpaBreHus LULMHOU U C ApauBepamm

1 OnuuoHanbHO — nepudepua ana paboTbl C BHELLHUMMU
YCTPOUCTBaAMU U CUTHANAMM:

- AU, komnapaTtopbl
- WHtepdencol SPI, I2°C™, UART

- WHM-reHepaTopbl, TamMepbl, UM pPOBLIE
BXOAbl/BbIXOObl

*KoHTponnepbl Microchip 16- u 32-OUTHbIe — OTNINYHOE pelueHne AN BCTPOEHHOro XocTta

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 44
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CONFERENCE

YcTpoucTtBa ABOMHOIro Ha3Ha4vYeHus

1 OcobeHHOCTMU:

- 2 KOHHEKTopa C 3anpeTomM ogHOBPEMEHHOro
MCMNOb30BaHUS

- He nogpasymeBaeT gMHaMMNYeCKOro
NepekniovYeHnsa PeXXnmMoB XOCT/YCTPONCTBO

-  CxemoTexHu4yeckne OononHeHus

1 Mpumep: Cucrtema cbopa AaHHLIX C
dyHKkumnen obHoBneHus MO ¢
KoMnbloTepa yepe3 USB
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CONFERENCE

O630p

1 On-The-Go (OTG)
- YNpOUWEeHHbIN XOCT ANnst MOOUNbHbIX YCTPOUCTB

- [lopT gBOMHOro Ha3Ha4vyeHns ¢ gMHaMU4eCcKUM
nepeKknioyeHnem

- HoBbIn cTaHOapT aHepronoTpebneHuns
- HoBbIn KOHHeKTOP - Micro A/B

1 Mpumep: KIK
- [logkntoyeHune K K — ycTponcTBo
- [logkntodeHue Flash Drive — xocT

- CoeaunHeHune gByx KIK — OTG, xocT/yCcTpoOUCTBO C
BO3MO>XHOCTbIO NEePEKTIOYEHUS
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"ﬁ\ TunoBble TpeboBaHuA
RRTRES K OTG-ycTponctBam*

1 Peripherals to Service Real World I/O
- AUl komnapaTtopbl
- WHTepdenchl SPI, I2C™ UART
- WHM-reHepaTopbl, TamMepbl, UM poBbIe

BXOAbl/BbIXOObl
1 TpaHcuep USB OTG ¢ noanepXKoun
Full-Speed
1 BbicokonpousBoanTenbHbIM MUKPOKOHTpPoONep 16/32
ouT

1 MO, sBknrovarowee agpanBepbl USB-ycTponcTBa m
Habop apanBepoB ANA NOAKNIOYaeMbIX YCTPOUCTB

*KoHTponnepbl Microchip 16- u 32-6uTHbIe — OTNNYHOe peweHue ana USB OTG

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 48



mﬁm HoBble KOHHEKTOPbI — 5-U KOHTAKT

COMFERENTE

I CTaHgagTHble KOHHeKTOopbl USB — 4 KOHTaKTa:
vVBU ND D+ D-

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

- KoHTakT ID no3BondeT 3agaBaTb HavarnbHoOe
pacnpegeneHne poren XocT/yCTpouCTBO

- Tunbl KOHHEKTOPOB:

1 Posetka v Bunka Micro-B
- CtanpgapTtHble 1 OTG ycTponcTea m

1 Po3eTtka Micro-A/B

Tonbko ana OTG m

1 Bwunka Micro-A
: Onpepenset OTG-xocT

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 49
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CONFERENCE

HoBble KOHHEKTOpPbI

1 Po3setka Micro A/B
- 1: VBus
- 2: D-
- 3: D+
- 4:1D
- 5:GND
8 1 Posetka 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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1 Bwunka Micro A
- 1: VBus
- 2:D-
- 3: D+
- 4. 1D (GND)
- 5:GND
1 Bunka Micro B
- 1: VBuUs
- 2:D-
- 3: D+
- 4:1D (paspbliB)
- 5:GND

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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[lpumep nogknoYeHUA

PV
COMFERENTE
T e
_ Micro A Micro B
Micro A/B . N a "\ Micro A/B
|_||||—| \|_||||—|/
XocT - / - ~ YcTponcrteo
T e
Micro B Micro A
Micro A/B g N\ g ™ Micro A/B
NEEEE —'/ u I H
Yctponcteo ‘L / L / XocT
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% Cnucok noakno4yaeMbiX YCTPOUCTB
N arnisee Targeted Peripheral List (TPL

I YCTpoOuUCTBa, He BXoAsLine B CMIUCOK, He
oyay permctpmpoBaTbCH B CUCTEME

1 OTG He nogaepxuBaeT 6a3oBble Kracchl,
BCTPOEHHbLIN XOCT noaaepxvmBaet

I MuHuamMnbHBLIN CMUCOK NapaMeTPOB -
Manufacturer, Model, Description
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1 Bo3sBpalwjaeTcda no 3anpocy
GetDescriptor (Configuration)

1 WUcnonb3yeTca TONbLKO eCnun yCTPOUCTBO B
noanepxuBaet SRP unu HNP

OTG-peckpunTtop

CwmeweHue | MNone OnunHa Tun OnucaHune

0 bLength 1 Number AnuHa (Bcerpga 3)

1 bDescriptorType 1 Constant Tun geckpunTtopa (Bcerga 9)
2 bmAttributes 1 Bitmap ATpnoyThI

D7-D2: He ncnonb3syeTtcs
D1: nogaepxka HNP
DO: nogaepxka SRP

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

1 CBouctBa MOryT ObITb YCTAaHOBJIEHbI B
coctoaHuax Default, Address un Configured

1 COpacbiBalOTCA TONBKO MO OKOHYaHUU ceccum
WUnun npum copoce no wuHe

- 3anpocsbl Clear Feature He genucTByIOT

1 Ecnu HNP He nopgaepxunBaeTcs yCTPOUCTBOM
B, TO npu 3anpoce Ha yCTaHOBKY CBOUCTB OHO
AOMXKHO NepeuTn B peXXMm octaHoBKMU (Stall)
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ﬁ [lpoTOKON yNnpaBneHusa ceccusamum
S SPen oS SessionyRequest Protocol (SRP)

1 Ha3zHaueHwue:

- CHmxeHue noTtpebrieHns yctpomncrtaea A

1 YcTpoucTBO B AOMKHO UMEeTb BO3MOXHOCTb
3anpocutb nutaHue VBUS oT ycTtponcrtea A

1 Ceccus

- [lNepnoa akTmBHOro o6mMeHa gaHHbLIMU

I obo3HauvaeTcsa yaepxxaHuem VBUS B
onpeAesieHHOM Auana3oHe Hanps)XXeHuun
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lﬁ\ [lpoTOKON yNnpaBneHusa ceccusamum
S SPen oS SessionyRequest Protocol (SRP)

1 NMoppepxka SRP

- YcTpoucTtea ABOMHOIo Ha3Ha4YeHUsa — nonHag
nogoepxka SRP

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

1 3anpoc Vi s

- mnynbc Ha Vg g W/nnu Ha nuHmun D+

1 YcTtpoucTtBo B ponxHo obecneunBaTb nynbcauuio Vg s 1
D+

1 YcTpoucTtBO A AOMKHO pacno3HaBaTb XOTA Obl O4HO U3
3TUX COObLITUN

1 YcTpouctBo B OMXKHO KOHTPONMPOBaTb COCTOSHUE
NUHUKU Vg s NPU ynpaBreHUu ceccusamm
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[lpoTOoKON ynpaBrieHnAa ceccusamMmu

WMASTER nynbcauum no nMHnAm D+ n Vg o
YnpaBrneHue YnpaBrneHue
A B ———— I
INoptspkka .. Moprskka
Va veus viD |- - — - I S Zt{ ______________
Va sess vip MaX|- - - - "' """"" Y, ’/"':: i el s I A=

Vi
V.
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lﬁ\ [lpoTOKON NepeHa3Ha4YeHUA XocTa
S SPen oS Host Negotiation Protocol (HNP)

I HasHauyeHMe ycTpoOMNCTB M3HaA4YanbHO 3ajaeTca Kabenem

- YCTPOUCTBO C noAknto4YeHHon Bunkon Micro A HasHavyaeTca XocTom /
ycTponcTeom A

1 HNP nosBonseT nepeHa3Ha4yaTb yCTpoucTBa Oe3
nepenoakro4yeHUs Kabens

- YctponcTteo B cTtaHOBUTCS XOCTOM [0 KOHLUA ceccumn
- YcTponcTtso A npoporxaeT obecneymBatb HanpsXXeHne nutaHua Ha Vg g

< A«
Micro Micro A Micro B Micro
A/B 4 A 4 A A/B
|_IIII—| \|_||II—|/
XocT < / < _ YcTponcrteo

YcTpoWcTBO ” Xoct

XocT Session End YcTpoucTBO
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TpeboBaHMA K NUTAHUIO VBUS

1 YcrtpouctBa A go 100 mA
la_veus_our Min = 8 MA
- 44B <=V, ygys our <= 9.25B
= VA veus out < Va vsus vip - HE YOOBMETBOPSAET TpeboBaHMAM

1 YctpouctBa A 6onee 100 mA

- 475V <=V, \us out <= 9.25v
1 YcTpoucTtBa ABOUHOINO Ha3Ha4YeHus

- HecKoHdurypuposaHHble: 150 MKA ycpeaHeHHble 3a 1 Mc
1 lMepudepunHbie ycTponcrTaa

- HecKoHgurypupoBaHHble: 8 MA ycpeaHeHHble 3a 1 Mc

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 67
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VBUS

% RA_BUS_IN CDRD_VBUS
T

Ra gus iy Max <=

Pin 1

I Ragus N
- Ecnn ycTtponctso A 3anutaHo, HO He BblgaeT V
100 KOm

- Ecnu yctponcTteo A BblgaeT umnynbebl o Vg . AN SRP, R, gus i
min >= 40 Kom [

- B ocTtanbHbix cniyd4asax MoOXeT ObITb HUXKe
1 1.0WF < Cpgp yeus < 6.5MF
- No cpasHenwnto ¢ Csr \ys > 120pF

Bus?

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 70
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n;mksrm CpaBHeHue: OTG VS BCTPOEHHbIN XOCT

COMFERENTE

nepeHasHav4yeHus XocTta

(HNP)

OTG Embedded Host
NMpoTokon ynpaBneHus | Heobxoanmo OMNMuMOHanbHO
ceccuamu (SRP)
MpoTokon Heobxoanmo He 4onyCcTUMO

Cnucok
nogaepXuBaeMbIX
ycTpouctB (TPL)

OrpaHNYeHHbI CNINCOK
KOHKPETHbIX YCTPONCTB

BO3MOXHa nogaepxka 6a3oBbIx
Krnaccos

KoHHeKTOopbI

Micro A/B

dneKTpuiyeckKkue
XapaKkTepUCTUKHU

1.0pF < Cprp_veus < 6.5uF

Chst_veus > 1200F

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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[NepudcdepunHoe USB-ycTponcreo

PoseTtka B
Mini B
Micro B

1uF

150 KOm

A
COMFERENTE
PIC18, PIC24F,
nnn PIC32MX
VBUS
VUSB
D_
D+

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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BCTpOeHHbIN XOCT

3V ¥+ %
COMFEREHTE
PoseTka A
PIC24F unu PIC32MX oV
PTC
Veus [F=——= -7 I
Input
_ 3.3V AN
7
T
A/D :
D_
D+
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Vdd

Po3eTka
Micro A/B

BUS

OTG-yCcTPpOUCTBO
PIC24F vnn PIC32MX {338
MCP1253 ;510 uF
GPIO NSHDN VIN n
GPIO PGOOD C+ —_1uF
SELECT C- ah
GND VOUT
Vaus p
N “13.3B
usB =1 TN4.7 uF
anslls -
D_ 1
D+

USBID

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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YcTpoucTBO ABOUHOIO Ha3Ha4YeHus

A
COMFERENTE
5B
PIC24F vnn PIC32MX PTC Foseria A
USB-ycTponcTBO ~33B = BUS
Vuss A~
T
T 1uF T L
B 2 KOwm
A/D
2 KOm
PoseTka
= B, Mini B,
Veus ===~ . |
Input T 1uF
n 150 KOm
—T\
D_
D+

© 2008 Microchip Technology ncorporated. Al RIghts Reser
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MASTERE TPYKTYpa NPpUnoxeHus

COMFERENTE




MASTERE
COMFEREHTE

[MTpumepsbl
N peKkoMeHaauum no npuMeHeHuro

I BCTpOEHHbLIN XOCT

Cuctema cbopa aaHHbix ¢ USB Flash

3arpysyuk (bootloader) ¢ USB Flash

Xoct MCHPUSB - cuntbiBaHue Temnepatypbl 1 AL
XocTt gna npuHtepos (PCL5 n PostScript)

HID Host — nogkntoveHue Mbllwn/KnaBnaTypbl

CDC Host — xocT o4na KOMMYHUKaLUOHHbLIX YCTPOWUCTB
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IHE TEGETHEH

KoHTponnepsb! Microchip
c nopaepxkon USB

PIC18Fxx5x PIC18FxxJ5x PIC18FxxK5x
PIC24FJxxxXGB1xx PIC32MX4xx
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'ﬁ\ KoHTponneps! Microchip PIC®
VARIRY ¢ nepudepunHbim mogynem USB

1  WUHTerpupoBaHHble USB/OTG TpaHcuBep, perynatop HanpsaXeHus 1 uenu
noaTsXekK

1 MNoppepxka USB 2.0 Low- u Full-Speed

1 MHoropeXxumHbIu reHepaTop ¢ PLL ana TaktTupoBaHus
USB-moaynsa

I ﬂ?}/xnopTOBaﬂ namMmsaTb AN OAHOBpPeMeHHOro goctyna agpa
n USB-moayns

1 npOCTaﬂ cXeMa noagknr4yeHus K LnmHe

UpeHTndukauma BcTpoeHHble
Full-Speed ycTponcTtBa & pe3ucTopsbl
— noATSsXKa Ha NUHuU D+ : NOATSIXKKM!
- : :
+5V|| . :
| . :
D+ || i _ .
| ransceiver
D : | Y
GND‘ ...............................
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M§m Moaynb USB

amus®

COMFERENTE
,— lMnama
P e e R e e USB-konmposnnep ...
|
| o
| < : PerynaTtop 3.3 B
I | |
: : |
I :| Pe3aucTtopbl
I | noaTsXKU
D+ D- TpaHcuBep
! :
| .
| .
! 5 RAM <:>
I | |
- N
: ; PerncTpbi =
: ; ynpasne- <
: : HUsA
| s
\
\ y ® % nlyinlninlnn jslelnaisisainislalalalelalalalalalalalals n Rlal e e lalalal e ta alalatals u ota el Iallarar. o alalalaYatapapeem D | o o ws?®
~
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ﬂ bnok [locneaoBaTenbLHOro
VIARTERE Beoga/BuiBoga (SIE)

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

[TocnegoBaTenbHbLIN
BBO/ / BbIBOA!

1 NRZI-koanpoBaHue

1 [lpoBepka CRC

1 [leTekTnpoBaHune
CUrHanoB ynpaBrieHud
LLIMHOW U reHepauungd
npepbiBaHNU

1 [ paH3akuunm

1 [lpoTokon
noaTBepPXXOeHUsA
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MASTERE
COMFEREHTE

KoHTponnepbl Microchip PIC®
c nepudepunHbiMm moaynem USB

8-, 16-, n 32-O6UuTHbIE Aapa

Kopnyca 20..100 BbiBOAOB

8..512 K6 nporpammHoro Flash

0,5..32 Kb6 O3Y

Ovnana3oH HanpshxeHun nutaHuma. 1,8.55B

LLinpoknn Habop nepudcepnn ansa npuknagHbiX
3agav.

AU, komnapaTopbl
SPI, I°C™ UART

LUWM-reHepatopbl, Taumepsbl,
uncpoBble BXoAbl/BbIXoabl

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 Slide 85



: Scalable USB
SR PIC® MCU Portfolio

~50 USB-koHTponnepos PIC®
Hanbonee npoaymaHHoe u
nepcnekTuBHOe coveTaHne

nnHenkn USB-MUKPOKOHTPOSINEPOB,
MO n oTnagoyHbIX cpeacTs

H 0‘0@
id-Range, Capacitive-Touch Capable

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

o
—
A

Up to 12 MIPS
18- to 80-Pin Packages

NMpounsBoauTenbHOCTb

Pa3Butue
© 2008 Microchip Technology Incorporated. All Rights Reserved. 1275 USB1 — % Slide 86
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USB Microcontroller Portfolio

PIC18F4450
P SLBES 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
I’cv 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
ated. Al Rights Reserved. T275 USBT Siide 87
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PIC18F14K50

_ -
i
i

%%FERER":E
Features Peripherals
8-bit, 16 MIPS ECCP
Voltage 1.8 to 5.5V SPI/I;PC™
8 KB Flash USART

512 Bytes SRAM
256 Bytes DPRAM
256 Bytes EEPROM
20 pins

9 ch. x 10-bit A/D

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

USB 2.0 Full Speed

ManoBbIBOAHLIN OIOAXETHLIN MUKPOKOHTpOSNep

ansa nepudepunHbix USB-ycTponcTs

© 2008 Micrwo Technology Incorporated. All Rights Reserved. l;l.fﬂs JSE1N ‘ —— ‘ \ Slide 88 \
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A PIC24FJ256GB110
COMFEREHTE

Features USB OTG

| 256 KB Flash Peripherals

1 16 KB RAM 4 x UART

1100, 80, 64-pin 3xI?2C™

1 Internal Oscillator 3 x SPI

1 3.3V operation 16 ch. x 10-bit A/D

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

MukpokoHTponnep cpeaHen Npou3BOAUTESNIbLHOCTU ANA BCTPOEHHbIX

xocToB, OTG 1 BbiICOKONPOU3BOAUTENbHbLIX NepudepUnHbIX YCTPOUCTB

i Micrw Technology Incorporated. All Rights Reserved. 75 UsE1N e r. Slide 89
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Ma PIC32MX460F512L
CONFERENCE

Cealures e OTGOTG Full Speed

! 32-bit, 80 Mips : LI;I\S/IBA Contr(;JIIer ey

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 2x12)C™

2 X SPI

16 ch. x 10-bit A/D
5 x 16-bit timers
5x1C, 5x OC/PWM
2 x Comparators

Bbicokonpou3BoauTenbHbIN MUKPOKOHTpPOMMNEP

Ans BCTPOEHHbIX XxocTtoB n OTG-ycTpOMNCTB

© 2008 Micrwﬂechnology Incorporated. All Rights Reserved. ﬁ?ﬁ JSE1 ‘ e d \ Slide 90
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32KB 64 KB 96 KB 128 KB

24 KB

8 KB 16 KB

© 2008 Microt{p Technology Incorporated. All Rights Reserved.

Cemeuncteo PIC18 USB

PIC18F67J50 PIC18J87J50
] e
PIC18F66J55 PIC18F86J55
] e
PIC18F66J50 PIC18F86J50
] ] ]
PIC18F2550 PIC18F4550 PIC18F65J50 PIC18F85J50

PIC18F2553 P1C18F4553
P1C18F2455 P1C18F4455
P1C18F2458 P1C18F4458
PIC18F14K50 P1C18F2450 P1C18F4450

PIC18F13K50

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

1275 USB1 S . Slide 91
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MukpoKoHTpoOnnepbl C USB OTG
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512 KB

PIC32MX460F512L

256 KB

P1C24FJ256GB106

P1C32MX440F256H P1C24FJ256GB108 P1C24FJ256GB110 PIC32MX460F256L

P1C24FJ192GB108 P1C24FJ192GB110

192 KB

P1C24FJ192GB106

m

X PIC32MX440F128L
(e0) P1C24FJ128GB106 P1C24FJ128GB108 P1C24FJ128GB110

(QV

—

m

X

3

P1C24FJ64GB106 P1C24FJ64GB108 P1C24FJ64GB110

64-Pin - 80-Pin - 100-Pin
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ﬁ\ Low Pin Count USB
VRRTRES Development Kit

R
1 [Jemonnarta Ha 6ase @
PIC18F14K50 %zg
1 Mpsamoe HOAKHI-O‘-IEHé%:
K PICKit™ 2 S
MopT USB 2.0 L
I T . i ;
o L W oo Y
1 Mopt RS232 %2% Sgesni
ﬁﬁ" b X
1 BasoBas nepud)epm%%g | '> _—
1 MaketHas obnacte | L
o |

1 [Mpumepsbl n
AOKYMeHTauusa B
KOMMIeKTe
(AOCTYNHbI Ha canTe)

mm M| “ﬁi"’ 24l _)::LJ_L o[ Hs@ Ju]ﬁﬁ?
(7l J.)"fl 1126)
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masteme USB-Aemonnartbl Ha 6a3e Explorer 16

COMFERENTE

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

I Tpebyecs npoLecCcopHbIN nepudepunHoe ycTponcTeo
moaynb (PIM) ¢ USB- 1 Ctekn USB OTG ansa ytpouctea u
KOHTpPOJINIepom XocTa

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

Custom
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.
1 BctpoeHHbIN xocT Ha 6a3e PIC24FJ256GB110
I YTeHue rpacdpmyeckux cdbanmnoB ¢ USB Flash

Drive
1 BbiBoa nszobpaxeHun Ha rpachmnyeckmnmn QVGA-
aucnneun
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PIC24F Starter Kit

PIC24F Starter Kit - gemonnaTta Ha 6ase PIC24FJ256GB106
HemoHcTpupyeT Bo3aMmoxHocTu PIC24 B KayecTBe BCTPoeHHoro xocta n OTG
CtaHpapTHbIU pa3beM USB-A ana noakno4veHus nepudepum

Nonb3oBaTtenbcknn nHTepdenc Ha 6ase rpacdmyeckoro OLED-ancnnes n
CEeHCOPHOM KnaBuaTypbl

BcTpoeHHbIN oTnaaymk, coBmectumbin ¢ MPLAB® IDE
1 NMuTtaHue 4yepe3 oTnagoyHbin USB-pasbem ot K
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MASTERE PIC32 USB Starter Board

|
g C32 Pwr

1 Hemonnarta Ha 6a3e PIC32MX460F512

1 JeMoHcTpupyeT BO3MOXHOCTU PIC32 B KayecTBe
BCTpoeHHoro xocta n OTG

1 BcTpoeHHBbIN oTnaguuk, coBmectumbin ¢ MPLAB® IDE
1 lNutaHune yepe3 otnagoyHbin USB-pasbem ot K
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Cnacunb6o 3a BHUMaHue
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Trademarks

The Microchip name and logo, the Microchip logo, Accuron, dsPIC, KeelLoq,
Keelog 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 dsPICwork_s, dsSPEAK, ECAN, ECONOMONITOR, FanSense,
In-Circuit Serial Pro%rammln , ICSP, ICEPIC, Mindi, MiWi, MPASM, MPLAB
Certified logo, MPLIB, MPLINK, mTouch, PICkit, PICDEM, PICDEM.net, PICtail,
PIC32 logo, PowerCal, Powerinfo, PowerMate, PowerTooi, 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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