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""""" " | na yero noaoxoadaT

MICROCHIP

asrens 2012 moaynu Microchip?

1 XopoLwio noaxoasT Ang 3apad, roe tpedyerca:
1 [Nepnognyeckun otcbinatb HeBONbLLION 0ObEM AAHHbIX
1 [logkntoyenue K cetu, nepegada Nnopunum gaHHbIX U

OTKITloYEeHMe
1 CBA3b 0OHUX YCTPOWCTB C APYIMMU U C YENOBEKOM
Yyepes NHTEepHeT =
=5
1 COop AaHHbIX = )

1 Tak Xe rpe TpebyeTcA:

Hun3koe noTpebneHne g
PaboTa oT GaTapen £—
Hu3kasa ueHa
CoegnHeHue ¢ NHTepHeT
YnpaBneHne co cMapT@OHOB

© 2012 MicrochFTechnology Incorporated: AII-I-?ights_Reserved. ; 1657 BLU




MICROCHIP

MASTERs 2012

1 MRF24WBOMA/B
Hu3koe noTpebneHue,

Embedded Wi-Fi" Module

MoAayI N

HU3Kas ckopocTtb WI-Fi

[logknoyaeTcs K
CTaHOApPTHbLIM TOYKaM
aoocTtyna

Ce pTM ¢ M KaTbI FCC ) I C M IEEE_tstlIEE.P E:1':l:‘::.1itﬂl 'Iu"nrclaFl' h'lgtuuli:
ETSI |

Wi-Fi CepTtudpumumnponaH
SPI nHtepdenc

be3onacTtHocTb WEP,
WPA n WPA2 (Personal)

© 2012 Mic hpT chnolog Igyl orpor dAIIRgh s Reserved. 1657 BLU



MicROcHIP OnucaHue moaynen

MASTERs 2012

1 CkopocTtb nepepauun: 1 & 2 Mbps (802.11b)
1 MakcnmanbHasa cKopocTb nNepenayun gaHHbix ~1Mbps
1 [lpocTas peanusauusi: KomaHabl 1 ynpaBneHue, 3ByK, BUOEO HU3KOIo
paspeLueHunsa, browsing apps
1 JanbHocTtb aenctBusa Wi-Fi
1 B nomeweHun 50m+ co BCTpPOEHHOWU aHTEHHOW
1 JanbHoCTb B npamon sugnmocTtu >400m
1 AN1363 — Indoor and Outdoor Antenna Range Testing

1 MNMoppepxka Wi-Fi Infrastructure n Ad Hoc

1 [Nporpammunpyembin yCUNUTENbL MOLLHOCTU
1 Yckoputenb wundgposaHna Wi-Fi; WEP, WPA(1&2)

1  TemnepaTypHbiK guana3soH -20 ... +85C

© 2012 Microchip Technology Inc . ; 1657 BLU




o Easﬁ’agmanbl Ons gaTapeM! HbIX

MICROCHIP

e NPUMEeHEeHUn

1 Pexxumbl ynpaBneHus nutaHmem ans
ManonoTpeonAlwWUuX NPMMEeHEeHUN

1 Off: 0.1MmKA (Bknroyvas SPI flash Ha bopTy)
1 Sleep mexay naketamu:. 250MKA

1 Active
1 Rx: 85MA (makc)
1 Active Tx: 115MA (0dBm), 154mA (10dBm)

%

1 CoBeTbl N0 YMEHbLUEeHUK NoTpedrieHns
1 [lepexogntb B pexnm “off” kKak MOXHO vaLle
1 Vcnonb3ynte ctatnyeckun IP
1 YMeHbllaeTca BpeMs nepenogknoyeHns

-~ ©2012 MicﬁhFTechnology Incorporated.-All Rights_Reserved. 1657 BLU
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weoce  CPOK XU3HW OT GaTapen

MASTERs 2012

#1. pBaxAbl B AeHb nepepatb 500baur,
DHCP

1 6 et o1 2x AA baTtapeek (ToNbKo pagmo)

#2. KaxAabIn Yac nepepaBatb 500baunT,
ctaTnyeckum IP

1 4ropa ot 2x AA baTapeek (Tornbko paauo)

#3. Bcerga Ha cBA3U ¢ sleep,
exxe4yacTtHo nepenaem 500bauT

1 2 Hegenu (just radio)
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MICROCHIP

MASTERs 2012 MICrOChIp

BecnnamHo!! Be3 NNUEH3NOHHbLIX OTYUCTIEHUN
MoAaynbHbIN Aan3avH

He TpebyeTca HU3KOypOBHEBOE NporpaMmMmupoBaHue
TCP/IP npoTokonosB

HocTtyneH gnsa PIC18, PIC24, dsPIC® DSCs u PIC32

1 Advanced features like multiple stack support available for
P1C24/dsPIC & PIC32

B ncxoaHbIx Kogax

[JJoKymMmeHTauus
1 KomnununposaHHble HTML cTpaHuubl, NpeaoCcTaBnATCA B CTEKE.

© 2012 MicrochFTechnology Incorp;rated. AII-I-?ights_Reserved. ; 1657 BLU




- Ad Hoc Mode -

IBSS

©-2012 Microchip Technology Incorporated. All Rights Reserved.

1657 BLU

Ad Hoc mode

1 No Access Points

1 Nodes can only
transmit to other nodes
within link coverage

1 Nodes organize
themselves into a
network of peer-peer
connections

1 Independent Basic
Service Set (IBSS) (aka
“cell”) in Ad Hoc mode

contains:

1 Wireless hosts only

1 Distributed
management




MASTERs 2012 - Infrastructure Mode -

1 Wireless host
communicates with access

point
1 Base station = Access
Point (AP)
. 1 Integrated within
==~ hub, switch _
== or router typical SOHO
Router/Gateway
1 Basic Service Set (BSS)
@ (aka “cell”) in infrastructure
L) L] mode contains:

\/ \/ /
2 2

NN

S S

1 Wireless hosts

1 Managed by Access
Point (AP)

icrochip Technology Incorporated. All Rights Reserved. 1657 BLU




MICROCHIP

e 2012 pa3paboTkm Wi-Fi®
1 8-bit

1 PICDEM.net™ Board +
AC164136-4

1 16-bit

1 Explorer 16 + AC164136-4

1 32-bit
1 PIC32 Starter Kit + 1/0O Expansion Board + AC164136-4
1 Explorer 16 + PIC32 PIM + AC164136-4

& = — S . e R SR AN
© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU Slide 14



meroewe Wi-Fi ™ Comm Demo Board

MASTERs 2012

1 KomnaktHasa nnatdopma

ANA U3yvyeHus Wi-Fi ¥ Hﬂ,
MOnyneM _ ;E mam L“?-1'.-1.-’5‘1 {4 ::-
MRF24WBOMA 30 2 mﬂmm i 3

1 PIC32 Ha nnaTe,
BbinonHsawwun TCP/IP
ctek Microchip

1 PacwupsiemocTb 4yepes
UHTep(enCHbIN pa3bem

1 [MutaHue ot 2-x AAA
OGatapeu

Wi-Fi® Comm Demo Board
(Part # DV102411)

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU




MICROCHIP PIC32 On-Board

MASTERs 2012

1 PIC32MX695F512H
1 512KB Flash & 128KB RAM

1 MpenporpammupoBaH
1 TCP/IP stack
1 Web cepsep ana gemoHcTpaunm EasyConfig

1 Sensor Expansion Port

1 UnTtepdencol SPI, UART, I12C unn GPIO
1 [nga nogknioveHust ceHCopoB n/unun nocrnegoBaTenbHOW NAMATU

1 Debug port gna otnaaku Koga

1 Pab6oTtaet c PICkit™ 3, MPLAB® ICD 3 & MPLAB REAL
ICE™

© 2012 Microchip Technology Incorporated. All Rights Reserved.
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Wi-FI'™
Roving Networks

O030p NnpoaykToB
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MICROCHIP
MASTERs 2012

wi )

MODULES

Technology Core

802.11 Radio b/g
Power +12dBm
Antenna PAD
Stack Onboard
MCU 8 /16 bit
Availability Now

/RN-171  RN-131)
CIG

b/g
+18dBm
Chip/uFL
Onboard
8/ 16 hit

Now

© 2012 Microchip Technology Incorporated. All Rights Reserved.

Moaynn Microchi'_—_

MRF24W MRF24W MRF24W MRF24W
BOMB BOMA GOMB GOMA
b b b/g b/g
+10dBm +10dBm  +18dBm  +18dBm
uFL PCB uFL PCB
External External External External
16/ 32 bit 16/32bit 16/ 32 bit 16/ 32 bit
Now Now Q312 Q312

1657 BLU




meoce  CTaHAAPTHASA NPOLUNBKA

MASTERs 2012

1 Bknrovaet TCP/IP cTek, HeT HeobOXxoaAMMOCTN B ApanBepax ans
ynpasnsoLwero npoueccopa

1 He HyXHa KoHQurypaumns Ha ypoBHe peructpoB

o

1 Pexum Soft Access Point

1 NMoppepxka Wi-Fi cepBucoB
1 DHCP client n server

1 ARP

1 DNS

1 Telnet Extensible Firmware Interface
1 HTTP client

1 FTP client

i1 TCP

1 UDP

— - e N
© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU




Microcke Wi-Fi Technology

MASTERs 2012

1 2.4-GHz IEEE 802.11b/g Tx/Rx 8 aHanoroBbIX BXOA4OB

I YnbTpa HU3Koe noTpebrieHue 1 14-pa3p, 35 MKC 4acToTa
1 4 uAsleep 1 Or0pol2B
1 40 mA RX/connected 1 Security: AnnapaTtHoe
1 200 mA Tx (Makcumym) wncppoBaHue
1 32-Bit RISC Micro 1 WEP128
1 BcTpoeHHble TCP/UDP/IP cTeku 1 WPA-PSK
o 1 WPA2-PSK (TKIP & AES)
1 AnnapaTtHble nHtepdencoli
1 UART: 1-Mbps streaming 1 Yacbl peanbHoro BpeMeHu
1 SPI slave: 2.7-Mbps streaming 1 1MB Flash namaTtb ans
' OocTynHo 10 GPIO COXpaHeHUs1 AaHHbIX
1 cTaTyc & ynpasnexue 1 2KB 03y

i1 UAmMmnynbcHbIN perynaTop
nUTaHua ana padorel oT HaTtapen

© 2012 Microchip Te}:hnologyﬁcorpora@d. AIITRig_hts Reserved. 1657 BLU




MICROCHIP
MASTERs 2012

User Data
A | B

1 Data Mode (no ymonyaHuio)
1 WiFly mogyne nogobeH «kOMMyHUKaLMOHHOW Tpybe»
1 TCP/UDP 3aronoBku gobasnstotcs/BblpesatoTcs K gaHHbIM UART

1 HaHHble, nocnaHHble Yepe3 Wi-FI™ yntatotcsa yepes UART n
HaobopoT

1 Command Mode ($$9%)
1 CneuuwanbHbii peXXnM, BXO, B KOTOPbIA C MOMOLLbI KOMaHabl $$$
1 Wcnonb3yeTtca onsg takux gaHHbix kak SSID, pass phrase, n T1.4.

©2012 Microchip Technology Incorporated All nghts Reserved. 1657 BLU
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MICROCHIP

MASTERs 2012

22 R0U1 16 [ATIIIH

-~ UART/SPI

802.11 b/g

TCP/IP
Stack

RN-171

TCP/IP

r Stack
MRF24WB/G

© 2012 Microchip Technology Incorporated. All Rights Reserved.

N ——————

B yem paznuuna?

1 Mopgynu WiFi Roving RN-171

Ctek TCP/IP Ha 6opTy
Pexum Soft AP

Ultra-low power, bbicTpoe
coegunHeHune (<100mc)

802.11 b/g
UART

PaboTaeT ¢ ntoObiM BHELLUHUM
NpoLLeccopom

OTA OBHoBMNEHNE NPOLLUMBKA
(Over The Air)

1 Mopgynu WiFi MRF24WB/G

1657 BLU

TCP/IP cTek Bo BHewHeM PIC®
802.11 b & b/g
CoBMeCTUMOCTb NO BbIBOAAM
Ob6Lure oTnagoYvHblie cpeacTea

bonbuwe cepsucos: HTTP
Server v gp.



MICROCHIP
MASTERs 2012

byl
T amc®

Radio

Antenna

Power

Range

HW Interface

Development Kit

RN-171

802.11b /g

PCB trace, wire, chip,
U.FL connector for

i,
b

RN-131

802.11b /g

On board chip and U.FL
connector for external

external
4uA sleep, 30mA RX, 4uA sleep, 40mA RX,
130mA TX 200mA TX

10 meter to 180 meter
(software configurable)

200 meter chip
300 meter external 4”
dipole

TTL UART, SPI slave

RN-174-K

TTL UART, SPI slave

RN-134-K

Wi-FI Moaynwu

MRF24WB/G

802.11 b (g)

PCB trace /
U.FL connector for
external

250uA sleep, 85mA RX,
154mA TX

50m+, go 400m

SPI slave

pasHble

http://www.microchip.com/WiFi

© 2012 Microchip Technology Incorporated. All Rights Reserved.
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R . Bluetooth™

MASTERs 2012

1 JanbHocTb / Knacc

Class Maximum Power Range Roving Module
(mW) (dBm) (m)
Class 1 100 20 ~100 RN-41
Class 2 2.5 4 ~30 RN-42
Class 3 1 0 ~10 RN-42 (dial down tx power)

1 Bepcuun / CtaHaapTthbl

Version Data Rate Maximum Application Throughput
Version 1.2 1 Mbit/s 0.7 Mbit/s
Version 2.1 + EDR 3 Mbit/s 2.1 Mbit/s

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU




MICROCHIP

e Moaenb

CtaHpgapTn3oBaHO, KaXabIv Ons
CBOUX Lernen

Application Radio Erequency
: : : . Communications:
Service Discovery | Profiles (SPP, HID, TpaHCNOPTHLIN YPOBEHb,
Protocol etc.) npeaocTaBnsAeT SMyMsALMIO
RS232
MFCEkL Logical Link Control &
L2CAP Adaption Protocol:
l MynbsTunnekcupoBaHue,
Host Controtller interface (HCH CermeHTMpoBanie v
l \ nepecdbopkKa AaHHbIX
Link Management Protocol CtaHgapTu30BaHHbIN UHTepdenc
| Mexay ctekom u BT
Bluetooth Baseband & Manager TpaHCMBEPOM

YnpasneHue paguo (links, abilities
and power)

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657.I.3LU




MICROCHIP
MASTERs 2012

TS
[Mpodounu Bluetooth®

G
, :ﬁ‘.'

I npocb"'n" onpeplen;"'o-r HPOTOKOH c /Ad;;med Audio Distribution Profile (

Attribute Profile (ATT
annO)KeHMeM Audio/Video Rgml:)tz Cr(?nltreol Profile (AVRCP)
Basic Imaging Profile (BIP)

1 PabotaeTt Hag TpaHCNOPTHbLIM YPOBHEM b Pt brotile (BPEY

Common ISDN Access Profile (CIP)

RFCOM Cordless Telephony Profile (CTP)

Device ID Profile (DIP)

U XOCT (Hanp' CMapTCbOH) N KITUEeHT Dial-up Networking Profile (DUN)
(Hanp. [laTynK) OOMKHbI NoaAepXuBaThb o pcRole BN

Generic Audio/Video Distribution Profile (GAVDP)

OAMHaKOBbLIN NPoduIb | _
Generic Access Profile (GAP)
Generic Attribute Profile (GATT)

I He BCE npoq)unu OAMHaKOBO BaXHbl Generic Object Exchange Profile (GOEP)

Hard Copy Cable Replacement Profile (HCRP)

1 Microchip cgokycupoBaH Ha Hanbonee Health Device Profile (HDP)

ands-Free Profile

pacn pOCTpaHE.‘HHbI}( I'IDOCDMHFIX Human Interface Dev_ice Profile (HID)

Intercom Profile (ICP)
—_ LAN Access Profile (LAP)

Message Access Profile (MAP)
Object Push Profile (OPP) &
Personal Area Networking Profile (PAN) “
— Serial Port Profile (SPP)
- ice Discovery Application Profile
SIM Access Profile . SIM, rSAP)
Synchronization Profile (SYNCH)

Video Distribution Profile (VDP)

u ~ Wireless Application Protocol Bearer (WAPB)

28

__\

© 2012 Microchip Technology Incorporated. All Rights Reserved.
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MICROCHIP

MASTERs 2012

1 OcHoBHOM uHTepec: [JaHHbIe

SPP: Serial Port Profile
1 3ameHa RS232

1 lNMonb3oBaTenbckKkue
MPOTOKOIJIbI

IAP: iPhone Accessory Profile
1 CobcTBeHHas Bepcusa SPP
ana iOS yctpouctB (Apple)
HID: Human Interface Devices
1 KnaBuaTtypbl
1 Mbiwkn
i WUrpoBble KOHTpoOnnep.bl
HCI: Host Controller Interface

I He ucnonb3yetcsa cTtek
MoAayns

1 [JaeT BO3MOXHOCTb
peanunsauumu apyrux
npodunen ¢ NOMOLWbLIO
BHeELUHero

....... NDOKOHTDOT

© 2012 Microchip Technology Incorporated. Al Rights Reservea:

Microchip HaueneH Ha

o
1657 BLU

BTopocteneHHo: Audio &
BTLE

1 A2DP: Advanced Audio
Distribution Profile

1 nnaHunpyeTcA

1 BTLE: Low Energy / BT smart
1 nrnaHunpyeTcH



http://en.wikipedia.org/wiki/Bluetooth_profil

merace — Sellal Port Profile (SPP)

MASTERs 2012

1 Amynauma COM Port yepes Bluetooth
1 3ameHa kabenbHOro coenHeHus
1 [Opansep Bluetooth Ha komnblOTEPE co3naeT BupTyanbHbin COM nopT nocne
YCMELLIHOro «CnapuBaHna»
| Korga COM nopT OTKpbIT, TO OTKPbITO Bluetooth coegnHeHne ¢ Begombim

YCTPOUCTBOM
POINT TO POINT WIRED COMMUNICATION

PRIMARY DEVICE REMOTE DEVICE

-

SERIAL PORT
S — ' (com1)
OR USB

WIRELESS 'CABLE" SOLUTION

MASTER SLAVE
— e
BLILT-IN RN-USB-X DONGLE

—emom——mmo o BLUETOOTH OR
RN-USE-X DONGLE

30

© 2012 Microchip Technology Incorporated. All Rights Reserved.




MICROCHIP
MASTERs 2012

1 OObIYHO Ucnonb3yeTcs AnA

KrnaBuatyp U MbilleK

1 XocTt 3arpyxaet HID gpaveep

nocre ycneLHoro
«CrnapuBaHusa»

1 CtaHgapTHbIM MHTepdenc ans

pasnuyHbix nnatdgopm MK
1 OgHoHanpaBneHHoe
coeaAuHeHue
I ucnonb3ynute SPP ang 2y
HanpaBIIEHHOW CBS3N

1 CraHpapTHas npolmBKa
UMeeT YHUKarnbHble
BO3MOXHOCTU

1 [NpeobpasosaHne ASCII

1 [lonb3oBaTtenibckmue penopThl

1 Apple virtual keyboard

I nporpaMmMupyemble scan Koapl,

npuBsa3saHHble K 1O

© 2012 Microchip Technology Incorporated. All Rights Reserved.

(HID)

TYPICAL HID CABLE ENVIRONMENT

ASCIKEY | CONVERTTOHID :

. ENTERED |  SCANCODE
. CREATELSB |  SENDVIAUSB
PACKET i CABLE INTERFACE

i DISPLAY ASCH CONVERTTO |
i IN APPLICATION soiyo !

1657 BLU

© RECOVER HID SCANCODE | cETwAUSE |
{  FROMUSH PACKET | CABLE INTERFACE :

" Human Tnterface Device

HID WIRELESS ENVIRONMENT

ASCHKEY | CONVERTTO HID

i ENTERED |  SCAN CODE
| CREATE BLUETOOTH SEND VIA i
i L2CAP PACKET BLUETOOTH INTERFACE |
—
—
BLUETOOTH
RECOVER HID | GET VIA :
SCAN CODE i BLUETOOTH INTERFACE |

i DISPLAY ASCIl |  CONVERTTO
i IN APPLICATION STD I/ D0

o




MASTERs 2012

mece  jPod Acc. Profile

1 Apple npegoctaBnsieT COOCTBEHHbIN
nocnepgoBaTtesibHbIU Npocduns Ansa
NOoAKMNHYEeHNSA BHELWHNUX YCTPOUCTB

1 Kabenb
1 30-pin Apple pasbem
1 Bluetooth®

1 [lpodpunu HID n Ayano rapHutyp -
OTKPbITHI

1 Mfi nporpamma ‘Made for iPod’

1 [1na pa3paboTkn akceccyapos anga Apple
I0S TpebyeTca nonyyeHue nuueHsnu Mfi
oT Apple

1 3anpoc 4epes developer.apple.com

1 TpebyeTtcsa gononHuTernbHas
MUKpocxema rnokyrnaemasi no MFi
nmueHsnn yepes Apple MFi nporpammy

— - e N
© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU
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MICROCHIP
MASTERs 2012

Conventional Approach

Customer Implements iAP
on Microcontroller

I = SERIAL DATA

Blugtooth
m - AUTHENTICATION et

Module .

Design work offloaded by
Microchip’s MFi Library

AP Authentication
y - Chip

1 Ucnonb3ayetcsa Microchip Mfi
oubnuoTteka ansa cBasm ¢ Apple
yCcTpoMncTBamMm

1 [Ans KNUeHTOB, KTO XO4eT UMEeTb
OonbLie KOHTpona yepe3 iAP

1 OaboTaeTt Ha 16- u 32-bit PIC® MK

Host Microcontroller:

iAP Authentication

© 2012 Microchip Technology Incorporated. All Rights Reserved.

1657 BLU

Roving Networks Bluetooth Solution

Bluetooth Module
Implements iAP

RN-41-APL/
RN-42-APL

_;% “;%‘ :
“ﬁ/
\

iAP Authentication
A . Chip

Host Microcontraller:

Application

Hwuxe ctonmocTb
MUKPOKOHTpoONepa

Mpowe nutepcdenc ¢ MK

IAP npocunb npo3spavyeH ans
nonb3oBartens

ToT e nHtepcenc ana apyrux

cmapTcpoHoB/TIK -y yyyp s IR

oS



memee _ Bluetooth®iAF
waSTERs 2012 OTnagoyHbIN KOMMIEKT

e OcHoBHada nnara

e RN-41-APL moaynb UINNOIE -
e Apple authentication co-processor Gty e o Do

e CBetoguoabl CtaTtyca & | |
e Ctabunusartop HanpspkeHuUs s o,

e RS-232un TTL curHanbl
e Yetbipe moayna RN-41-APL

24 11|15 T
e [lna nporoTunnpoBaHus
e [okymeHTauus
e Cxema
e PykoBoacTBO
e WcxopHble koAbl AnsA Roving g Bluetooth

Networks Diagnostic Application 22 M0VI1 6 IR

111N

© 2012 Microchip Technology Incorporated. All Rights Reserved. . 1657 BLU




MicROCHE Pairing Modes

MASTERs 2012

1 TpebyeTtcsa ecnu ycTtpoucTBa TpeodyloT pairing
1 [1K, Android, Apple n gpyrue

1 Pexumbl «cnapuBaHua»

1 Disabled
1 Just pairs
1 Pinkon

1 Tpebyetca BBectn PIN ansa yctaHOBKU coeAUHEHUSA

1 Secure Simple Pairing (SSP) Nonpepxusaetcs B Bluetooth 2.1 +
EDR. B 3aBncumocTun ot Hann4dusa cpeacts B/B:
1 lMopTBepxaeHue 6-u 3HaAYHOro Koaa
1 BBopa npoBepo4yHOro Koga Ha KnaBuaType
1 Just Works. be3 BBoga 1 noarBepxaeH1Us NPoBepoOYHOro Kopa
1 Out Of Band (ayteHTndcumnkaumsa He cpeacrsamm BT — NFC, n 1.n.)

© 2012 Microchip Technology Incorporated. All Rights Reserved. ; 1657 BLU




MICROCHIP

MASTERs 2012 pe)KM M

User Data
Al | uwer

$$$

Bluetooth

Bluetooth Interfa% /W\/
$$9

Command
Mode

1 Data Mode (cocTositHMe nNo ymosi4aHuio)
1 Kak koMmmyHuKkaumoHHas Tpyba UART <> COM nopt

1 Bluetooth 3aronoBkun gobasnsitoTca/Bbipe3atoTcs K AaHHbIM HE3aBUCUMO OT
NoNb3oBaTENbCKUX OaHHbIX

1 HaHHble, nepeagaHHble B UART nepecbinatotca Yyepes Bluetooth n HaobopoT

1 Command Mode ($$3$)
1 CneumanbHbI KOHAUIYPaLWOHHBLIA PEXUM, BXOA B KOTOPLIA Yepe3 kKomaHay $$$
1 [na koHurypmpoBaHus, Harnp. CKOPOCTb nepeagayun, MMsi YCTPOUCTBA, Pin Koa...
1 MoxHo ckoHurypupoBaTb Yepes UART
1 Tanmep Ha 60ceK OTKIOYaET PeEXUM KOHUIypupoBaHnsa co CcTopoHbl Bluetooth

R — s —

~© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU 36




MicrocHP CemencrtBo Bluetooth®

MASTERs 2012

Parameter Roving RN42 Roving RN41
Stack Onboard Onboard

v2.1 with EDR support v2.1 with EDR support
Max active links 7 7
Size 13.4x 25.8x2 mm 13.4x 25.8x2 mm
Class radio 2 (max. 30 meters) 1 (max. 100 meters)
Certifications YES YES
Protocols SDP, RFCOMM, L2CAP SDP, RFCOMM, L2CAP
Profiles GAP, DUN, SPP, HID, HCI, IAP &ip’ DEtL SRR DT
Interface UART, SPI, PCM UART, SPI, PCM
Data rates 2.4kbits to 3Mbits/s 2.4kbits to 3Mbits/s

22 RO U111 G I

=

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU
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MICROCHIP RN-41-SM Evaluation Board

MASTERs 2012

1 Cogepxut moaynb RN-42
I RS-232 npeobpa3oBarternb
1 CraTtycHble cBeTOOMOAbI

1 [lepeMbIYKM AnAa HacTpoek
1 Pexnm Auto-connect
1 Cbpoc B 3aBOACKME HACTPOUKHN
1 Baud rate (9600 nnu 115,200)

1 Perynatop HanpsxXeHus

Green LED Status

Configuration Mode Fast (10/sec)
Boot / Remote Config Medium (2/sec)
Discoverable / Idle Slow (1/sec)

Connected ON (Solid)

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657-BLU
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1 Pexxum npeseHTaummn:
Microsoft Powerpoint

1 My3blkanbHbIM peXxuMm: ynpasneHune
npourpbiBaTenem

1 [lonb3oBaTenbLCKNN peXxmm

1 SSP




MICROCHIP

MASTERs 2012

BcTpoeHHbIN cTek /

npodunb

CTek y>xe rotoBbIu
bbicTpee pa3paboTka

[Mpocton ASCII CLI nHtepdenc
[eleBbln MUKPOKOHTpOINepP

BHeLWWHUN CcTekK

e HWn3KkoypoBHEBLIN AOCTYM Yepes

HCI

e 16- n/vnun 32-bit MK

e [MpymeHMMo ¢ BONbLUINHCTBOM

Bluetooth pagno NC

Fully Low cost
embedded micro-

module <::> controller

(eg. RN-42) yaRT Application

only

BT Module

only lower
level stack
functions

i
o

W e
e

B2 Wicroohip Techmology-Intorporated &l Rights Resered

as
=T

P Tt

e

1657 BLU

HCI Interface

HCI Interface

16/32-bit
micro
upper stack
&
application
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MicROCHIP HeLwWHWUU CTeK

MASTERs 2012

1 Mnata Explorer 16

1 MpenporpammupoBaH
Hbin PIM with
Bluetooth® Stack +
SPP

1 Open Source cTek
NOPTUPOBAHHLIN HaA
PIC® MK

1 Paauno-mopaynb Ha
PICtaill™ Plus

1 HocTtynHa
AeMOHCTpauu

MFI

© 2012 Microchip Te}:hnologyﬁcorpora@d. AIITRig_hts Reserved. 1657 BLU
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Bluetooth® Low Energy
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MICROCHIP

wma:  BepPcun Bluetooth®

Version Data Maximum application throughput Ratifie
Rate d

Version 2.0 + 3 Mbit/s | 2.1 Mbit/s 2004
EDR

Version 3.0 + 24 Co-located Wi-Fi, AMP (Alternate 2009
HS Mbit/s MAC/PHY)

e Knaccuyeckuu Bluetooth 1 Bluetooth Low Energy
e Version 2.1 1 Version 4.0 Single Mode
e Boblwe ckopocTb 1 Huskoe notpebneHue,
e Streaming Audio, data, apps MOHWUTOPUHT & ynpasnexue
o OcHOBaH Ha yCTaHOBKe 1 Tpunoxenne
coenHEeHUs OCHOBbIBaETCH Ha

o [ocTyneH cel‘/'lq_ac cocTogHuax “STATE

hip-Technology Incorporated. Al Rights Reserved. 1657.I.3LU
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merecwe BT LOw Energy (BTLE)

MASTERs 2012

Frequency
Range
Data-rate

Application through-
put

Max Nodes
Security
Robustness
Latency

Audio

Profile Support

© 2012 Microchip Technology Incorporated. All Rights Reserved.

2.4GHz
10-100m
1-3Mbps

0.7 — 2.1Mbps

7
56-128 bit
FHSS
+100ms
Yes

Yes

1657 BLU

2.4GHz
10-100m
1Mbps
305kbs

No limit

128 bit
FHSS

<6ms

No

VERY limited


http://en.wikipedia.org/wiki/Bluetooth_profile

weee  Bluetooth® Classic vs LE

MASTERs 2012

1 Bluetooth 4.0 copepxut oba: LE n Classic
1 LE only: Single Mode: Ultra Low Power(ULP)

1 Hunskaa ckBaXXHOCTb
1 DBbICTpbI OTKNUK

1 Ultra Low Peak current: <15mA cpaBHUTE C NPUMEPHO
206mMA B crniydae knaccudeckoro BT

1 Het obpaTHOM cCOBMECTUMOCTU
1 Moryt obwaTtbea ¢ gpyrumu LE nnm Dual Mode Device

1 Dual mode
1 He ontummnanposaHsl anst ULP paboThl

1 MoryTt obwatbesa ¢ gpyrumm Dual Mode nnun LE nnu
Classic yctpouctBamu

R — s —

~© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU
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waee BT LOW Energy (BTLE)

MASTERs 2012

HoBble pbIHKU

1 Bluetooth® Smart Ready yctponcrtBa Tuna tenedoHos, MK,
nnaHweTtoB, TB — HaxoasiwMecs B LeHTPpe MHPPACTPYKTYpPbI U
Bbixoasawme B mup — DUAL MODE

1 Bluetooth Smart yctpoucTtBa, TMNna KapAUOMOHUTOPbI,
U3MepuTerniu caxapa, openokum — KoTopblie MOryT NOoAKNYaTbCA K
Bluetooth Smart Ready yctpoucTtBam n pacwumpsiroime ux
¢dyHkumoHan — SINGLE MODE

€3 Bluetooth

SMART

¢ Bluetooth

SMART READY

© 2012 MicrochFTechnology Incorp;rated. AII-I-?ights_Reserved. ; 1657 BLU
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meee BT LOw Energy (BTLE)
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_

BT ACL/HS X
BT Y X X X
SCO/eSCO
X X X X Y
Wi-Fi (VolP) Y Y Y X
Wi-Fi Direct Y Y Y X X
X X X X Y
(CANT) X X X X Y

BTLE npuMeHUM TONbKO ANnA 3agay MOHUTOPUHIa u
ynpaBneHus!

© 2012 Microchip Technology Incorporated. All Rights Reserved. . 1657 BLU
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Ocob6eHHOCTH NPOBOAHOU U
becnpoBOAHON CBA3U C
Android n 10S




MASTERs 2012

Micrace Tunol aKceccyapOB
&

Aftermarket Accessories
1 Digital Audio
+ GPS
Car Kit

[ sopoms |

« W3meputenu caxapa

¢« Wsmeputenu
apT.AaBrieHus

1 PutHec

DVD, TB, Set Top Boxes
CTtepeo cuctemMbl, AOM.KMHOTEATP

Urpbi/AuctaHuMoOHHOE
ynpaBneHue, MIDI

YMHbIN aom / ABTOMaTu3auua

Connected Enterprise

1 lNpoekTopbl
1 KapTt puaepsbl
1 OOpasoBaHue

© 2012 Microchip Technology Incorporated. All Rights Reserved. - 1657 BLU




MICROCHIP

e Specialists

1 B Microchip cospaHa rpynna
noanepXkKu paspaboTkn akceccyaposB
ANA NepCoHaNbHbIX 3NMTEKTPOHHbIX
ycTtpoucts — PED Group

1 Personal Electronic Device Accessories Group

1 Support Hotlines
1 Android — androidsupport@microchip.com 5
1 MFi — applesupport@microchip.com

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657.I.3LU
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e _Méde for iIPhone - MFi

MASTERs 2012

1 Apple orpaHnuyuBaeT npegocTtaBnaemMyto
MHdopmMaLuro

1 Apple TpebyeTt nognucaHua nuueHsum Made for
IPhone (MFi)

1 Bce ynpaBnsarowme KOMNOHEHTDI
CTaHOBATCA OOCTYMNHbI TONMbKO nNocrne
noanucaHusa nuueH3svm MFI

1 Microchip MFiI Library
1 Microchip Development kits/boards

1 Authentication Co-Processor (ACP), pa3bem u
np.




Th“ﬂl;ﬂﬂeHIP — An d ro i d

MASTERs 2012

1 OTKpbITag nnatdopma, HO

1 bonbloe pasHoobpa3sne yCTpPOUCTB.,
npounssogutenen, sepcumn OC

I MeHbLLe BO3MOXHbIX NHTEP{ENCOB,
He BCe CcTaHOapTU3NPoOBaHO

1 PasHble npounssoautenu, coopkn OC —
pPaboTOCNOCODOHOCTL akceccyapoB
HY>KHO NPOBEPATL




MICROCHIP Buonuorteku MICFOChlp

MASTERs 2012

bBubnuorekmn ana MFi u Android

[1oCTOMHCTBA:
1 becnnaTHbl, HET NNUEH3NOHHbIX OTYUCNEHUN

1 Toooepxka Apple unn Android cmapTdoHOB 1
nfaHWweToB

1 KomnunupytoTca ¢ y4eToM nocriegHunx crnieundukaumm /
OOHOBNEHUA

1 [opoepxka MK PIC
& Pe o

1 ABTOMaTumyeckasi uHMunanusauus
4
1 Tlopgpgepxxka Digital Audio (i;
g

© 2012 Microchip Te-chnE)I-ogy Incorporated: AII_Rights Reserved. ; 1657 BLU




microctie NONn-Audio Development Kit Roadmap
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) ) r;
8-bit Development PIC24F Accy 16/32-bit .
PIC18F87J11 PIM Development SHORGI5 Development 8
UART Device PIC24FJ256GB110

User Interface buttons USB Host PIC24/32 PIM

Charger circuitry User Interface buttons LCJ:ﬁer Intecr:f_ace_?uttons
PK3 Debugger arger Circuitry

PIC12 Simple PIC32 Accy |ﬁ|
Accessory Development an3zo13
PIC12F1840 PIC32 USB

UART Device USB Host
Less than 4mA current PK3 Debugger

Battery-Powered

©-2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU 59




mcrocwe AUdio Development Kit Roadmap

MASTERs 2012

PIC32 Audio Playback PIC24F Audio Playback PIC32 Audio Playback

(cost optimized)
PIC24FJ256GB106+VS1053 PIC32MX7+WM8960
PIC32MX2+AKM4386 USB Host USB Host, SRC, MP3

USB Host, SRC, MP3 16-bit PCM and Multi Stereo class D Driver
formats DAC SNR 98dB,

DAC SNR 94dB ADC SNR 95dB z
Headphone, I2S out MIC, HP 6

MIDI Accessory PIC32 Audio Mixing é
PIC18F25J50 PIC32MX2+WM8785

USB Device USB Device

1 MIDI in, 1 MIDI out ADC SNR 111dB

Less than 10mA current Line-in, Mic, Stereo Mixer

PIC12 Analog
Audio

PIC12F1840 Phone-Powered
UART Device d Design

Analog audio ..
Less than 4mA current _ -EXIStIng

Performance

©-2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU 56




o ———

McsdcHe PeweHusa Microchip

MASTERs 2012

1 OTnagoyHble KOMMNEeKTbI
npenocTaBriAOT MPUMeEpPbI CXEeM:

1 VIHTepdenca c IYcTtponcrtesamm
1 3apsag 1YCTpouCTB

1 bubnuorekun paror:

1 KoHdurypuposaHue n nHmumnanmsaymio
MHTEPMENCOB C IYCTPOUCTBaMMU

1 VicxogHble Koabl NpUMepoB Ans
MPOTOKOJIOB BEPXHEIO YPOBHS




e e

mece  [lOAOEPKKA | YCTPOUCTR

MASTERs 2012

iPod Classic iPad

iPod 5G iPod Touch 1G, 2G, 3G, 4G iPod Nano 1G, 2G, 3G, 4G, 5G, 6G

© 2012 Microchip Technology Incorp;rated. AII_Rights Reserved. ; 1657 BLU 58




MICROCHIP

= uHTepcbeMCbl

1 UART

1 [lpocton nHtepdeunc
1 bonbwuHcTBO PIC

1 USB

1 ocTtyn Ko BceM pyHKUMAM

1 Host unu Device 3aBucut ot IDevice & u
MCMoNb3yeMoro NpoToKosa

1 Bluetooth
1 OuyeHb noxoxe Ha UART

© 2012 Mic hpT chnology Incorpor dAIIRgh s Reserved. : 1657 BLU



o USB Host vs. Device

MASTERs 2012

1 AKceccyap ¢ dbyHKUumen Host
noagepXxXuBakoT Bce |YCTpOUCTBA

1 Digital Audio Bbixog ¢ IPod

1 AKceccyap ¢ dbyHKuuen Device
nogaepXXuBarTCA TONbKO
HOBEMNLUMMU YCTPOUCTBaAMM

1 bonbwKnHCTBO cTaHAapTHLIX USB
YCTPOUCTB

1 bonblue cKopoCTb AaHHbIX




weee  Digital Audio

MASTERs 2012

1 JocTtynHoO TOoNbKO Yepe3 USB
nnu Bluetooth

1 USB cdhopmat 16-bit nnu 24-bit
PCM, no 48KI'u

1 Bluetooth noaanepxuBaeT
cXXaTbin bopmart

1 Audio Input TonbKo Yyepe3 USB
dewce aKceccyap




MICROCHIP onn p aUB H e Lu H Mx e
MASTERs 2012 ycT p o M CT B

1 1YcTpoucTBa noanepxvBatloT
HeKoTopble cTaHOapTHble USB
YCTPOUCTBA
1 Keyboard (HID)

1 MIDI class

1 Audio class

1 TonbKo nocneaHve YCTPOUCTBA




HTepPeuc NPUNoXeHnA c
MICROCHIP

MASTERs 2012 aKceccya pOM

1 NMpepocTaBnaeTca MexaHU3M ANA
nepepayv AaHHbIX MexXAay
NpUNoXxeHUeM N akceccyapom

1 NMpoToKkon 3aBUCUT OT NPUNOXEHUA
1 NMpepocTtaBnsaerca KOHTponb NOTOKa

I CKopoCTb MOXeT ObITb OLeHEeHa, HO
He rapaHTupyeTcs

© 2012-Microchip-TechnoIogy—h1cm-pmated.—Aig'h-ts Reserved.




MicRoCHE 4T0 goctynHo ¢ MFI?
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1 BlueTooth

1 SPP (c nogoepxkon Secure Simple
Pairing — SSP)

1 Wi-Fi (Airplay)
1 30-pin pa3bem:
1 UART

1 USB (Host & Device)

[ Component Composite n S-Video,
aHasroroBsbin a /ANO BX04/BblXoa

© 2012 Microchip Te_chnology Incorporated All nghts Reserved. Slide 64

R — i —




merocwe Y TO YK€ AOCTYNHO 6e3 MFI?

MASTERs 2012

1 BlueTooth
1 HFP / A2DP / AVRCP / HID

1 BT LE (iPhone 4S u ctapuue, iPad
3th Gen.)

1 Wi-FI (kpome Airplay)

1 Ayavo Bxoa/Bbixon ;)
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meroce Y TO YK€ AOCTYNHO 6e3 MFI?

MASTERs 2012

1 BlueTooth
I HID

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU
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Android

Pa3paboTka akceccyapoB




MICROCHIP

asrers 2012 Androl
1 USB

1 Bluetooth
1 Wi-Fi

d

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1657.I.3LU




ey
Mlcg\cmn MASTE RS 2072

MASTERs Conference
4 SHEETIIE b o

[logkno4vyeHUe akceccyapoB No
USB




MICROCHIP

MASTERSs 2012 nonKn I'OLIeHM;I?

1 CtaHpapTtHble akceccyapbl OC
1 Mbiwb, Knaeunatypa, n 1.4.

1 USB Host

1 Tpebyet Android v3.1+ 1 BO3MOXHOCTb Host
NOAKNIOYEHUSA

1 Akceccyap asnaetca USB ycTtpouctesom

1 OpenAccessory Framework
1 Tpebyet Android v3.1+ nnun v2.3.4+
1 Akceccyap asnsetca USB xocTtom




—— UsSB
1 USB Host
1 Akceccyap - yctpounctso, Android
XOCT

1 PaboTa c yctponctBom — Ha HU3KOM
YPOBHE: HEMOCPEACTBEHHbLIN OOMEH C
KOHKPETHON KOHEYHOWN TOYKOW

I I30XpOHHbIE KOHEYHbIE TOYKU HE
noagepXxmBaroTca




MICROCHIP | | U S B

MASTERs 2012

1 USB Accessory Protocol vl
1 Akceccyap - xocT, Android -
YCTPOUCTBO
1 cnonb3ayeT vendor class driver
1 1 bulk endpoint in
1 1 bulk endpoint out

1 Ina Android obMeH ¢ akceccyapom
BbIrMAAUT Kak 0OMeH ¢ dbannom
(FileStream)




.Mlhcnncl-np | U S B

MASTERs 2012

1 USB Accessory Protocol v2

1 Tpebyet Android v4.1+

1 Kpome vendor class driver nobaBreHsi:
1 Audio driver

1 1 isochronous endpoint out
1 HID control interface

1 [lepegaven komaHpg vepes EPO
1 KomOUMHaLUuna pexmmon

1 Tonbko ayauno

1 Ayamo + akceccyapbl

1 Tonbko akceccyapbl




.MI;:HIJCHIP | U S B

MASTERs 2012

1 PeweHusa Microchip

1 [ng Android USB Host - MOXXHO UCMOMb30BaTh
noboe yctpoucteso ¢ USB ctekom Microchip
1 www.microchip.com/usb

1 Ina Android USB Accessory Protocol —
Microchip npegnaraet APl n bnbnnoteky,
peanusyoLLyro MPOTOKOS

1 www.microchip.com/android

1 Habopbl paspaboTynka



http://www.microchip.com/usb
http://www.microchip.com/android

wre  HaboOpbI paspaboTumka

MASTERs 2012

1 Ansa USB-Host
1 Jlrobon Habop paspaboTumka c USB

1 Ana USB-Open Accessory
PIC24F Android Starter Kit
PIC24F Starter Kit 1

PIC32 Ethernet Starter Kit
PIC32 USB Starter Kit 1 or 2

Explorer 16 and USB PICTail+
PIC24FJ256GB110 PIM
PIC24FJ256GB210 PIM
PIC24FJ64GB004 PIM
PIC32MX460F512L PIM
PIC32MX795F512L PIM

1657 BLU
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Bluetooth




MICROCHIP B I u et O O t h

MASTERs 2012

1 Android v2.Xx un cTapwe

1 UNcnonbayet RFCOMM (SPP Profile)
1 IAmynsauma RS232 yepe3 Bluetooth
1 TonbKO TOYKa-TOYKa

1 Android - KnneHT, akceccyap - cepBep

1 Android v3.x

1 [JobaBneHbl nogaepxka npodunen Headset n
Advanced Audio Distribution(A2DP)

1 Android v4.x
1 HobaeneHa nogaepxka Health Device Profile (HDP).

1 B kayecTBe akceccyapa MOXHO UCnosib3oBaTb NOOoe
peweHue Microchip

1 www.microchip.com/bluetooth

R — S —

- © 2012 Microchip Technology Incorporated. All Rights Reserved. 1657 BLU
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Th“ﬂl;ﬂﬂeHIP ”- - Wi F i
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1 Android nogkntoy4aeTca kK cetn no WIiFI B pexume
INFRASTRUCTURE

1 Jliobon akceccyap, NOAKIMIOYEHHbIN K 3TON XKe CeTH,
MOXET B3auMO4eNCTBOBATbL C YCTPOUCTBaAMMU
Android no ntobomy n3 npotokosioB TCP/IP cTeka

1 Akceccyap MOXET ObITb U KNMEHTOM, N CEPBEPOM.

1 HauunHasa c v 4.0 Android nogaepxuBaet WiFi
Direct onsa cBsi3nM YCTPOUCTB TOYKA-TOYKA

1 Microchip TCP/IP cTek goctyneH ans
bonbLMHCTBA MUKPOKOHTpPOsepoB Microchip

1 www.microchip.com/wifi

- ©2012 Microchip Té.cr;ology Incorporated. Al Rights Reserved. - 1657 BLU
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MICROCHIP
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Cnacumbo 3a
BHUMaHue!
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