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AN Bluetooth®

MICROCHIP

e Wireless Communication Protocol

e An Open Standard
e |EEE 802.15.1
e Bluetooth Core Specification

e Target Application
e Low Power

e Low Cost
e Short Range




AN Milestone

MICROCHIP

V2.0 + EDR V3.0 + HS V4.2 + 10T
(Enhanced Data Rate) (High Speed) (Enables 10T Devices)

Y, V. N

2009 © 2010

V1.0 V2.1 + EDR V4.0 + BLE

(Format Release) (Secure Simple Pairing) (Bluetooth Low Energy)




AN Rise of Bluetooth®

MICROCHIP

e Rapid Deployment of Bluetooth
e First Killer App i1s HeadSet (Audio)
e Next Killer App will be 10T (Data)
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AN Bluetooth® Fundamental

MICROCHIP

e Using short-wavelength UHF radio waves in
the ISM band from 2.4 to 2.4835 GHz

e Free unlicensed ISM band

e Frequency Hopping Spread Spectrum (FHSS)
e Pseudo-Random Hopping among Channels
e Noise Rejection

e Time Division Duplex

e 625 us for each time slot
e Master Initiate Talk, Slave Answers




Q

MICROCHIP

Bluetooth Radio

e Operates in the 2.4 GHz ISM band.

Country Frequency Range RF Channels
Europe and USA 2400 - 2483.5 MHz 2402+k MHz K=1,2,...... 78
Spain 2445 - 2475 MHz 2449+k MHz K=1,2,...... 22
French 2446.5 - 2483.5 MHz 2454+k MHz K=1,2,...... 22

e Output power

Power Class Maximum Output Nominal Output Minimum Output
Power Power Power
1 100mW(20dBm) N/A 1mW(0 dBm)
2 2.5mW(4dBm) 1mwW(0dBm) 0.25(-6dBm)
1mwW(0dBm) N/A N/A

e GFSK modulation




AN Baseband

MICROCHIP

e Physical channel
» TDD (Time Division Duplex)
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> Time slot — 625 us
¢ Transmit Max. : 5 time slots
¢ Master to Slave data rate 721Kbit/s (1 time slot)
¢ Slave to Master 57Kbit/s




Q

MICROCHIP

Frequency Hopping

e Bluetooth channel is represented by a random
hopping sequence through the entire 79 RF
frequencies

e Nominal hopping rate of 1600/s
e Channel Spacing is 1 MHz

Frequency Hop Function: (1) f(2) fie) f(7)

Frequency
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N Physical Link

MICROCHIP

e Synchronous Connection Oriented (SCO)
» Point to Point Full Duplex between Master & Slave.
» Typically used for voice (CVSD) connection.
» Time slot on a fixed time interval.
e Asynchronous Connection Link (ACL)
» Typically used for data connection
> Point to Multipoint connection.
> Support Symmetric & Asymmetric links.

AGL SC0 ACL ACL 00 ECO ACL

MASTER io_ | R R BB ...
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AN Bluetooth® Stack

MICROCHIP

Applications

Application Adaptation Layer

Medical Group SPP Group Te‘gphmf PAN Group A/N Group

roup
FTP, SYNC, PANU, A2DP,

MDP OPP, PBAR NAP AVRCE
MAP GN VDP

HSP. HFP
SAP, DUN

RFCOMM

Link Manager / Link Controller

Baseband

Bluetocoth Radio
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AN Profile

MICROCHIP

e Provide interoperability between devices
from different manufacturers for specific
services and use cases.

{ Generic Access Profile

S N N I N S S N S S S S T S S S S S S T S S S S B —--\
| TCS-BIN-based Profiles i
|
1

1

i

Service Discovery Cordless Intercom Profile | }
Application Profile | | | Telephony Profile i
1 1

!

{ Serial Port Profile

) ) Generic Object Exchange
Dial-up Networking Profile
Profile

- File Transfer
Fax Profile Profile

l ] Object Push Profil
) Synchronization
LAN Access Profile Profile
e, ;)
. g
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AN Bluetooth® Profiles

MICROCHIP

e Defines application protocol
e Both host & client must support the profile
e Ensures interoperability
e Not all profiles are equally important
e Only a few make up a majority of the opportunity

Handset Profile
Hands Free Profile

Audio/Video Remote Control Profile
Advanced Audio Distribution Profile

Serial Port Profile

14



Q

MICROCHIP

Bluetooth® Profiles

Advanced Audio Distribution Profile (A2DP)
Attribute Profile (ATT)

Audio/Video Remote Control Profile (AVRCP)
Basic Imaging Profile (BIP)

Basic Printing Profile (BPP)

Common ISDN Access Profile (CIP)
Cordless Telephony Profile (CTP)

Device ID Profile (DIP)

Dial-up Networking Profile (DUN)

Fax Profile (FAX)

File Transfer Profile (FTP)

Generic Audio/Video Distribution Profile
(GAVDP)

Generic Access Profile (GAP)

Generic Attribute Profile (GATT)

Generic Object Exchange Profile (GOEP)

Hard Copy Cable Replacement Profile (HCRP)

Health Device Profile (HDP)
Hands-Free Profile (HFP)

Human Interface Device Profile (HID)
Headset Profile (HSP)

Intercom Profile (ICP)

LAN Access Profile (LAP)

Message Access Profile (MAP)

OBject EXchange (OBEX)

Object Push Profile (OPP)

Personal Area Networking Profile (PAN)
Phone Book Access Profile (PBAP, PBA)
Proximity Profile (PXP)

Serial Port Profile (SPP)

Service Discovery Application Profile (SDAP)
SIM Access Profile (SAP, SIM, rSAP)
Synchronization Profile (SYNCH)
Synchronization Mark-up Language Profile
(SyncML)

Video Distribution Profile (VDP)

Wireless Application Protocol Bearer (WAPB)
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S\ Connection State Machine

MICROCHIP

TO BE
MASTER

To be
piscovered

ch vering
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N Bluetooth Low Energy

MICROCHIP

17



e\

Architecture

MICROCHIP
i I‘m\ m “‘/\'Z';Ul":"':}'
Host
Host-Controller Interface (HCl)
Link Layer (LL)
Controller
Physical Layer (PHY)
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Bluetooth® Low Energy

MICROCHIP

e 40 Channels, 2 MHz Bandwidth

e 2 PDU types — depending on Advertising / Data

Channel
e 3 advertising channels and 37 data channels
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Q

MICROCHIP

Advertising

- Per|
o)

Gentr@ —

15£I'|J5 —h-| 11— —hl Id— 150u5

< 10mS

1

1

< 10mS

!

l

[

SCAN_RSP ADV_IND

SCAN_REQ

Channel 37

Channel 38

Channel 39

Y

Advertising event

>4 T advEvent -—»
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S\ Connection State Machine

MICROCHIP

Scanning
(Role: scanner)

connection failed

Advertising
(Role: advertiser) - Standby < Initiating

Connection lost /

Disconnection
CONNECion received I connection successful

(Role: slave) {Role: master)

Start connecton

Connected

21



AN Bluetooth® Stack

\

o\

MICROCHIP
€)Bluetooth €3 Bluetooth”  €) Bluetooth
_ SMART READY | SMART
Dual Mode LE Single Mode
- P — —— \ I —
Series Port Series Port | |General Attrlbutel General Atl:rlbutel \
Profile Profile Profile Profile
RFCOMM | RFCOMM Attribute Attribute
Protocols Protocols Protocols Protocols
L2CAP Lm- | L2CAP
_*
Link Link Link | Link
Manager Manager Layer I Layer
Basic Rate Basic Rate + | Low Energy
RF RF RF

22



S Bluetooth Classic vs BLE

MICROCHIP
Feature BR/ EDR LE Notes
RF Channels 79 40 1MHz Spacing in BT Classic

2MHz Spacing in LE

+20dBm (class 1) No “class” Structure +10dBm

Max Tx Power +4dBm (class 2) +10dBm Regulatory Limit
Max Data Rate | 2178.1kbps 313kbps EDR much faster
Connection time z((:);rll’]s) (RO page 2.5ms 8x quicker
TIMETo Send o e~ 120ms 3ms 10x quicker

application data
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Q

MICROCHIP

Bluetooth Classic vs BLE

e BT Classic
e Sniff Mode
e Overhead: > 122 bits

e BTLE
e Forced Sleep Cycles
e Connection Interval
e Slave Latency
e Overhead: 40bits

‘LSniffInterval ‘LSniffInterval ‘LSniff Interval \l:
Master
4

Y Y
Slave T 222

\
2 2222 T 2222
Sniff Anchor Point

Sniff Anchor Point

Sniff Anchor Point Sniff Anchor Point

Slave Latency
A
C A

Conn Interval Conn Interval Conn Interval \l:

e
TN

Connection Event

Central ‘1’

2222

&

22

PenpheraIT m

Connection Event
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° Depending On Your
Mlcncc::l-up Product

—
() o3
€3 Bluetoothh «— GBBIuetooth « . eamuetooth

FARABRRRRRRAN

llllllllllll
xxxxxxxxxxx

Wireless devices, streaming rich Devices that connect with both, Sensor devices, sending small bits
content, ike wwdeo and audio. I'he center of your wireless world of data, using very little energy.
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N Agenda

MICROCHIP

e BM77 PICTAIL & Tools
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N Strengths

MICROCHIP

e Easy tO USse (UART transparent)

e Stable (High volume production today)

e Better Interoperability, dual mode
(no Need MFi for i0S)

e BLE > 8KB through

e Cost effective (option)

Bluetooth® 4.0 Dual-Mode Shielded Module
(Part # BM77SPPS3MC2)

27



N Features/ Specification

MICROCHIP

e Dual Mode: Classic /EDR, BLE
e Data Transparent/ command

e Hardware Flow Control
e UART » Max Baudrate 921600
e 8 Configurable I0s

«®>

C
-

e Battery Detect -
e RSSI Detect Lgﬁ

28



AN Serial Port Profiles (SPP)

MICROCHIP

! Emulates COM Port over Bluetooth®

Cable Replacement Applications
Bluetooth driver on host computer creates a virtual COM port after successful pairing
When COM port is open the Bluetooth connection to the slave is opened

POINT TO POINT WIRED COMMUNICATION
PRIMARY DEVICE REMOTE DEVICE

A4

SERIAL PORT
(CoM1)
OR USB

WIRELESS ‘CABLE’ SOLUTION

MASTER SLAVE
BUILT-IN

BLUETOOTH OR
RN-USB-X DONGLE

29



A\ IAP: Apple Authentication
MICROCHIP System Architectures

Conventional Approach : Roving Networks Bluetooth Solution

Customer Implements iAP Bluetooth Module
on Microcontroller Implements iAP

RN-41-APL/
RN-42-APL

9

I = SERIAL DATA
Bluetooth
B = AUTHENTICATION Module

s

Chip

Host Microcontroller: \ Host Microcontroller:
Application iAP Authentication Application
iAP Authentication , Chip

Low-cost host microcontroller
Simple host interface

High-end host microcontroller

= Adds complexity to firmware and hardware design

iAP transparent to user

Longer development cycles and learning curves
= [ncreases power consumption = Developers focus on their design, not iAP protocols

Same interface for other smart phones and computing platforms

= Difficult to port code across microcontroller platforms

iAP Authentication

30



. Apple Friendly: BT Classic
MICFIQOCHIP vS BLE

e BT Classic

e MFIi Program
e IAP Protocols

RN-41-APU
RN-42-APL

iAP Authentication
Chip

o BLE
e IOS 5 or Later .
e IPhone 4S or later, iPad3 or later BLEModP ) _

e Native Support ./'@
e Limited Throughput

Host Microcontroller:

31



AN BM77 EVB

MICROCHIP

SW Button: @ = S mey

ncSET

RESE T

Slide Switch:
Change BM77
Mode

BM77 PICtail
(Part # BM-77-PICtail)

32



M.CQ.CH.., Mode Select

Mode Definitions:

Switch Number 1 2 3
Pin P20 P24 EAN
ON Low Low High
E L?S:\EA[;(iZble / Flash Write Boot by Flash or ROM
Function gh=bi; High=Disable High=ROM
Application Low=Enable Low=Flash
Low=Enable/ Test Mode a -

Mode Settings:

Mode Switch PIN Definition

: ON (P20: LOW
Boot Mode ( )
Write Flash

. ON (P20: LOW)
: OFF (P24: HIGH)
: OFF (EAN: LOW)

: ON (P24: LOW)
Test Mode
(Write EEPROM

- OFF (P20: HIGH)
: OFF (P24: HIGH)
: OFF (EAN: LOW)

WNEFRPIWNRERIWDNPEP

: ON (EAN: HIGH)
Application
Mode




N Developed Environment
MICROCHIP

BLETR APP [ |

F/W, EEPROM Update Connect Test
MCU Emulate Data Exchange
Data Exchange Throughput Test

34



AN Procedure

MICROCHIP

Update F/W EEEEEEEEEEER 5

isbtflash.exe

ConfigureUI EEEEEEEEEEERN r W
and Update Ul ~ L 5

E2PROM _tool.exe BM77SPPO5 Ul
v303.001.exe

AUtO/Manual E B EEEEEEEEETRN r st r
Pattern Test Tool ~ » ~
MFi SPP Tool BT Chat BM77SPP Manual
ConneCted by EEEEEEEEEEER
APP

v1.0 023.exe Test Tool v0.32.exe

Cloud by E
USSC ]

BT Chat BLETR BlueBit ISSC APP

35



N 6 Tools and 4 Apps

MICROCHIP

e BM/7:
e Write F/W Tool
e Write EEPROM Tool
o Ul

e MCU.:

e Auto Test Tool
e BT Chat Tool
e Manual Test Tool

o APP:

e Android: ISSC APP( Classic), Bluebit ( BLE)
e I0S: BT Chat Tool( Classic), BLETR( BLE)

36



N 6 Tools and 4 Apps

MICROCHIP

e BM/7:
e Write F/W Tool (isbtflash.exe)
e Write EEPROM Tool (E2PROM _tool.exe)
e Ul Tool (BM77SPP05 Ul v303.001.exe)

o MCU:
e Auto Test Tool ( MFi SPP Tool v1.0 _023.exe)
e BT Chat Tool
e Manual Test Tool ( BM77SPP Manual Test Tool v0.32.exe)

o APP:

e Android: iISSC APP( Classic), Bluebit ( BLE)
e I0S: BT Chat Tool( Classic), BLETR( BLE)

37



N F/W and Apps

MICROCHIP

e F/W Version:
e BM77SPP_v1.57 Changeset 916(RC Version)

e Ul Version:

e BM77SPP Ul v304.003(FW v1.57 RC)
> BM77SPP03 Ul v304.003.exe

e |IOS App: Download from APP Store( search
ISSC)

e BT Chat, BLETR

e Android App: Install by apk file
e iISSC APP, BlueBit

38



e\

MICROCHIP

Configure

EiPod DiPhone [iPad

| Tool

 ©
¥

7 <
&\
:

39



Q

MICROCHIP

10S APPs

BT Chat
For Classic

eecoo FRET(F 4G T43:39 @ 7 * 100% [ 4

ISSC Chatboard

123467890

Hex

BLETR

( For BLE)

eecc0 RET(E 4G THF414 @ 7
ISSC
CONNECTED DEVICE:

DISCOVERED DEVICES:

Unknow

BM77_Test

BLETR 1.73, Dec 16 2014 Scanmng'"

100% 5 4

40



AN Android APPs

MICROCHIP

ISSC app BlueBit
| For Classic For BLE

2 N2 B %l 76% (m 747:26

L] % 0 Q357

Bluebit

75:4D:AF:4A:B7:D1

Scan

41



AN OS vs. Solution

MICROCHIP

SMART READY

€3 Bluetooth GBBIuetooth

[ MFi: 1S1657, 1S1677/ 78 (iAP2) ]
BLE: 1S1677/ 78,1S1870/ 71

§ B il
43 J

Honeycomb Ice Cre mS ndwich Jelly Bea Kitkat Lollipop
4.1 4.4

[ SPP: 1S1657, 1S1677/ 78 ]
BLE: IS1677/ 78, IS1870/ 71




Q

MICROCHIP

Agenda

e Hand on
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Q

Hand on

MICROCHIP

e Labl: Update F/W, configure Ul and
update UI.

o La
o La
o La
o La

n2: SPP link
n3: BLE link
n4: BM77 connect to another BM77

05: configure setting under auto

pattern
e Lab6: Manual pattern
e Lab7/: Test 8 K Bytes/ s throughput

44



AN Hand on

MICROCHIP

e Labl: Update F/W, configure Ul and
update UI.

45



AN Write F/W Tool

MICROCHIP
i 1S5C Bluetooth Flash Tool 3.0.0.2 C=REe X
Access Port
port USE ] « Ibaudrate (115728 | Conddct |
Flash Update
Images |Prepare: Load all images Browse
| Verify Burst Update

. Select Com port

. Select Banks

Connect

Browse file and include all F/W Banks.
. Update or Burst Update

UhWN P

46



Q

MICROCHIP Ste PS

1. Use configuration tool to modify BM77 “Name
Fragment” and save file.

2. Backup and Update configuration setting table to
BM77

3. Data transmit/ receive between BM77 and smart
phone

Note: Please modify the name fragment to BM77_User Name

(The users could avoid selecting the wrong device for connection
because of the same device name.)

47



S Configure Settings

MICROCHIP

1. Openthe BM77SPP03 Ul v301.107.exe Ul Tool

| BM77SPP03 UI v301.107 Vicary.txt

B BM77SPP03 UI v301.107.exe

TUIRAL TN AT IOKARA

2. Click "Load” button and select BM77SPP03 Ul v301.107 default.txt:
Next click Open;
3. Click “Edit” and enter Edit Page(Next Page)

= s 1 i 1222

Warsion & Devica

Virslon [E1677sM_10_sF -]

Denvice [5FF Bridge | ‘

™ B TTSRRO3 T vl ,g

Warsion & Devica

‘ ‘ Load =

48



N Configure Settings

MICROCHIP

[ —

System Setup | System Setup2| LE Mode Setupl LE DIS Setupl LED Setupl Description Setupl
—Device Information o
4, Modify “Name Fragment” hdess aEs 5Byt
’
— Class of Device Ux|U4U424 [3 Bytes]
as “BM77 _XXX”
. “S t - S t ” — Name Fragment Dual-SPP [16 characters]
IN "System setup page. PINCode  [ERTHBM77.000K [0000 I4 or 6 Number]
—UUD 0x|0000 [2 Bytes]
. w— ” -
5, Click “Finish” button to finish
. . . — 3PP Senver Setting
configuration editing.  pomic Sonr Choml TR o)
(N ext Pag e) ~Uart Setting
— HCl Baud Rate Index [0x03: 115200 -] ﬂl
— Pairty Check |Disable K
— Stop Bits |1 Bit j
— Parity Mode IODD j
— HIW Flow Control (CTS) |Disable -l i
Previous | Next |

49



e\

MICROCHIP

Configure Settings

6, Click “Save” button to save settings.

7, Change file name : BM77SPP03 Ul v301.107 For Transparent.txt

Save it and download this file to EV77 latter.

S o oo P
= s

Yersion:

Dewvice

—ersion & Device

|Is16775M_101_SPP -]

|SPP Bridge -]

Edit 2 |

Save

R v FR=

J BITE
J =5

& mga

L r L1
& siezEe ©)
ca Other (D)
a work (E:)

s backup (F)

BMT7_Auto_10s TST1ast
BM77_Auto_10s TST2at
BM77_Auto_10s TST3xt
BM77_Auto_10s TSTdxt

. BM77_Auto_10s TSTS.axt

_. BM77_Auto_10s TSTEt

| BM77_Auto_10s.txt

. BM77 Manual.be

L BMITSPRO3 UL vA01.107 defaulant 8/5 162

BMYTSPPO3 UL 301107 Transparen., 2004/10/11 1106 =T3IR™
"

TIREINY BMTTSOP03 UL v301L107 Transparent.txt

ST | TXT FLECTXT)

- REs

| &ms || =

50



° Update Configuration
Mlcn®oc|-||p Table

SSC HELICONIA_U3 (B
1. Select Mode: Test Mode gccg;féé{?ggggliﬁf
2. Press SW_BTN
3. Connect with PC via micro USB
Cable and install MCP2200 Driver

.' e ¢ 7 u!! r
E'l » Lﬁ'. ' 5. A k2
SW1 Mode Select 'ﬁ“r ‘ﬂr“cx:m .
P20 P24 EAN | u.r'. } ; .‘ & 5 9

NURGLE

Boot Mode ON ON ON B = o S.;.-

y
0 "X .

tenn
$E5854510

Test Mode ON OFF OFF

APP Mode OFF OFF OFF

51



AN Write EEPROM Tool

MICROCHIP

EEPROM _Tool Ver: L=

AW 1. Select COM Port
MICROCHIP and Baudrate

2. Select EEPROM
Table File

3. Write EEPROM
Table

4

Ll
Exit

52



Q

MICROCHIP

Hand on

e Lab2: SPP link

53



AN Switch to APP Mode

MICROCHIP

1. Select Mode : APP Mode ;
2. Please Press RESET Button

b

And EV77 Will Enter APP Mode: 5
Uk
(&5 r#
Lo L o R - l:; C ===
SW1 Mode Select | e . . gy
P20 P24 EAN TGS A Y,
4 3 : a7 § — £l e o ”E E

RESEY

Boot Mode ON ON ON

IBDK Mode ON OFF OFF

APP Mode OFF OFF OFF

54



N BT Chat Settings

MICROCHIP

e Open BT Chat vOOx.exe and cha |
select correct Com port number,
B COM Fort ICEIMl vI BandRate 115200
e Click connect button ’—:g
Ol Fart Iﬁ BamdRute m ':i:f:-:d'l-tc]
Send |
[~ Burst semv  Repeat 100 Interva|3UU ms "I Clear |
send ¥ Clear text after transm: Weight Demo
[~ Burst sen  Eegest l’““— Intwvtm Clawr & RaH ' HEY 4|
¥ Clewr text after frense Neight Dema
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A\ IPhone BT Connection
MICROCHIP Process

1. Open BLETR and into Scan Windows
2. Click Refresh button and find BM77_xxx
3. Click BM77_xxx and connecting

4. Click Transparent icon (Next Page)

BLETR  BTChal  188C2013 Connected Device: Connected Device: | -

BM77_Vicary o Cloud by Cloud by Cloud by
Discovered Devices: connected ISSC ISSC ISSC

. R
=1 N
' \ \
ISSC s MT7 Vic Transparent Propriatary Devics Info
ISSCAudo..  Tool . MANiT4 DesdTiger2 -vicary Discovered Devices:
@ .
G = S Q
| SO k
Satan s Tunes Store MW A

1

™ - -k
& 99

RHAZ RUZE  FWERE LgmBlus

My Scanning..
E‘—J k o Scanning...
S BLETH 182 Sep 42013

Jualigh aFashlLite eBeacon Lighting

o
j

BLETM 122, Nep 42002
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S iPhone Transparent Demo

MICROCHIP

5. You can type some message and then click Send

The message will show on the Bluetooth Chat window.
6. Vice versa

Bt From iPHONE
From BM77

k Wi with Fssponss k

|
m Tirrser Echo A
Fix bytes = 10, bme = 0,008515

Wika s Faponio

Y20 win Recocaye Timer Echo
- WERT Y U m
m Timer Echo G 110|P Fhertve bga [0 im0 =] Tew | R byles = 10, bme = 0006515
Clawr fmt alter trwas T4l a Beme
ASDFGHUJKL i

ZXCVEBENM

123 § space
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R\ Connect with Android
MICROCHIP Phone

1. Open The BTChat;

58



R\ Connect with Android
MICROCHIP Phone

2. Press Menu Button, and tap Discovery devices
3. Find BM77_XXX
4. Select BM77_XXX and Paired
You can see it Under Paired Device Column, You can return to the main interface.
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S\ Connect To Android Phone

MICROCHIP

5. Select Menu and tap Connect a device
6. Select BM77_ XXX;
You can see the message “BM77_ XXX has connected”
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3\ Android PHONE Transparent
MICROCHIP Demo

Type Erom BM77 on Bluetooth Chat vO05
and Send it, You will see the message display on BTChat APP latter.

H OB BLEIE| < Bluetooth Chat w005 : C=neee X
Vice versa — s - |
Chat]
COM Fort |COML BaudRate 115200 Jisconnec 1
From ENTT

From Mebile

qw e r t yuiop

a s d fgh j kI

|From EnTT e
6 T x ¢ vbnm g [ Burst sen  Repeat 100 Tnterva[300 ns v Clewr
[7 Clear text after transm: Weight Demo

(¢ RAK (™ HEX

7123 £

61



Q

MICROCHIP

Hand on

e Lab3: BLE link

62



AN Same with Hand on 2

MICROCHIP

® Search BM77 and connect by app

eecco MFEEE 4G THFH414 @ 7 % 100% 4
ISSC
CONNECTED DEVICE:

DISCOVERED DEVICES:

Unknow

BM77_Test

BLETR

Bluebit

75:4D:AF:4A:B7:D1

BlueBit

Scan

63



AN Hand on

MICROCHIP

e Lab4: BM77 connect to another BM77

64



e\

MICROCHIP

Use on:

=
3
3 Q

ff,x»-/ ) RS232, Cable; Data exchange X

GPIB interface Wput signal down ible

(standard). RS-232 Comvrad 10214 M You to customize the oncy hrvece b hx care s
(optional) can reptace  {optional). ESA and ad future for even futuro communications
6ol "o sbancements, sy, systoms (oporal)
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e\

MICROCHIP

Use on:

Bluetooth




S Proprietary M/ S SPP link

MICROCHIP

¢ Support Proprietary Master/ Slave SPP link
setup procedure between both BM77.

e Scheme:

e Find dedicate peer device by EIR.

e System Configure Parameters:
e EIR Manufacture Data (4 bytes)

e Setup SPP link for both BM77 devices
e System Configure Parameters:. GPIO Configuration
¢ Force device into Inquiry Mode by trigger

I n q U I ry Key Trigger End
| i

Inquiry Key

[———— >240 MS———>|

67



A Practice Process |

MICROCHIP

1. Please change your BM77/ BM78 EIR Data (2Bytes) by air patch dongle

- Team work(2person/ team),
- Create a txt file by Ul tool, EIR Data change to xxxx. (Ul)
- Check your GPIO Configuration/ Inquire Key is Pxx? (Default P31)
- Opening Air patch tool on PC/ NB.
- Power on your Device.
- Search, Device Name and MAC address.
- Update Ul file
- P31 short to low > 240 ms,
BM7x will into Master mode to search same EIR Device.
- Create link.
- Using BTChat PC tool, to do Data exchange.
- Finish, Done, Good Job.
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@ Practice Process ||

Mlcno

—————— ———

Inguiry Setting

— Inguiry Timeout Value x| 02 Help
(0x01~0xFF, unit: 10.24s) total : 20.48 s

------------------------------------- (. —_—_————— =

l— EIR Manufacture Data Test [4 characters] i
J

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

GFIO Cnnﬁguratlnn

Help

POO P05 P17 :{E'E‘T‘i P32 P33 | P34 P37
NO_USE r o r i r i r r r r
1
UART RTS & E i
LOW_BATTERY_IND . ~ ~ i f‘ i c | o | o
RSSI_IND s s s i r i s r s r
UART CTS f i i
GET_WiFi_INFO_KEY c | c | i r i c || o |
LINK_DROP c | c | i r i | c | | C
UART_RX_IND c | c | i r i cl & ||
PAIRING_KEY . ~ c e i c| e | e f‘
e A e | P R I I




AN Hand on

MICROCHIP

e Lab5: configure setting under auto
pattern
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Q

MICROCHIP

Auto Pattern & Manual Pattern
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e\

MICROCHIP

Transparent Pipe

(Auto Pattern)

Easy to use
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N Protocol Pipe

MICROCHIP

(Manual Pattern)

Need different Bluetooth
behavior that auto
pattern dose not
support

f /a f ‘ ,
fa S AT TN
s SRR 01 o
’ b o
e T
~! '_‘._:;g AA 00 05 3A 31 32
) Ve & 3334 35C2
T
s W (oo 5
OB T s

Behavior was controlled
By MCU
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S Pattern Configuration

MICROCHIP

—

o - Auto_Pattern_Set
Nt ting
Enabled
\J Disabled

v




MICROCHIP

Auto Pattern w/o Configure

Mode

Power Off

Wakeup
trigger

I Power on trigger

Power on procedure

Auto_Pattern
_Setting=1

Yes

v

Configure_Mo
de_TO

I

I

I

I

I

I

I

| I
Yes |
I

I

I

I

I

I

I

I

I

——N Manual Pattern

Auto Pattern
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®

MICROCHIP

Auto Pattern w/ Configure

Mode

Power Off

Wakeup
trigger

-—_————

I Power on trigger

Power on procedure

Auto_Pattern
_Setting=1

Yes

v

Configure_Mo
de_TO

Yes

——N Manual Pattern

Configure Mode timeout

1. MCU will receive “Configure Mode Stats” Event
2. MCU MUST send a valig command before

i J

Auto Pattern
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MICROCHIP

Manual Pattern

Wakeup
trigger

Power on trigger

Power on procedure

Auto_Pattern
_Setting=0

Yes

v

Configure_Mo
de_TO

|

Yes
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AN Hand on

MICROCHIP

e Lab6: Manual pattern
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Connect to Manual Test Tool

MICROCHIP

BM77SPP Manual Test Tool v0.2 (=]

. Common | 4P Pazs Kew P Transparent | ADY /3R Data | GPIO
COM Port: [C0M20 -] Baudwte: [115200 ~|  Discomnect | I [Pl M | i | L I
N = — Common Corumand
allly LiiL. P w oD Ot w
GPIO Ctd: [0 Tse =] Opeode: [001: Resd Local Information =] _ Send |
Wit Parameter 1: Dmet. LI
Opeode Write Diata ; Length : IU Parameter 2- Dxl LI
1S I Dxl :
Parameter 3 I:le LI
— Continmon: Send Tnit:
Comnt Times: B t Round Ti : o -
L S ount Times epeat Fo imes Confinnous Parameter 4: Elx| . ]
5 I 1 Send Tnit:
— Confignre Statns —Local Information
BT Status: | ] Versnn: 01/ 2057000305
Log Tiew Cloar Blustooth Address:  0x| 772533115500
i —Read Information
Device Mame: I
PIN Code: |
Pairing Mode: | -
ADC Value: 0x | -1 @D
Paired Device List:
Device Indexc | Priomity | Device 4ddress
- <] | []
4 3
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Enter Standby Mode

MICROCHIP

" BMT77SPP Manual Test Tool +0.32

COM Part: ICOMBQ - I Bandrate: |11520|:| - I Disconmect |
Paity Bit: |Hone - I Stop Bit: |1 - [
OFI0 Ct: Im IDxlC: Invisible Setting
Write Atandby Mode: IEI:-d:Il : Enter Standbor Mode LI
[ ’ (Selection)
Cpeode : Write Data : Length ID
Write Diata 4
0x I Dxl Unit:
Parameter 3 I:le LI
— Contimons Send it
Lo St Count Times: Fepeat Found Times : — Parameter 4: Dxl | LI
g I 1 Send Tnit:
~ Configure Statns RS2
BT Status: [0503: Stand by Mode | B3I Value: |
—LE Connection Info
Log View : Connection Handle: Dxl - I Role: I
=-- 0002101 Lddress type: I Addres: 0 I
> 0003801C00 Conn Interval: 0x[  Comlaemey:Ox|
> 00028103 Supervision Timeout; Dxl
—&PP Connection Info
Connection Handle: Dxl - I
Address Type I Address: 0x I
—Femote Information
Device Mare: |




MICROCHIP Connected by APP

BM77SPP Manual Test Tool v0.2 (=]

. C GAP PassKev P Transparent | ADY /3R Data | GPIO
COM Port: [C0M20 -] Baudwte: [115200 ~|  Discomnect | Srmen | Poss Ke Poge | arent | ] I
Paxity Bit: [1ione -] swopBit [1 -] [OAR Command
GPIO Ctr: [0 Use ~] Opeode: [0x1.C: Tavisible Setting ~]
Wit Stand bar Mode: IEI:-d:Il : Enter Stand by Maode LI
i (Selzction)
Opeode Write Diata ; Length : IU Parameter 2- Dxl LI
(1} I Dxl :
Parameter 3 I:le LI
— Continmon: Send Tnit:
L S Count Times: Fepeat Found Times : Confinnous Parameter 4: I:le . LI
g I 1 Send Tnit:
~ Canfigure Status ~RSS1
BT Status: [008: LE Connected Mode ~] RE3I Value: |
—LE Connection Info
Log ¥iew : Comnection Handle:  0x[80 ~]| Rale: [STave
= NO0210C01 Addres: type: Random Addres: 0x IdBFBDBEeMFA?
--» 000330100 Comwn Inmterval: DxIEIDlB Conn Latencay: Ox IEIEIEID
-+ 00028103 Supervidon Timeout: Dxl o4a
--= 0117100200101 A74FE4DEFE4BO01 800000045
- N002E108 ~ SPP Comnsetion Info
Connection Handle: Dxl - I
Address Type I Address: 0x I
—Femote Information
Device Mare: |




S\ Data Transmitted From BM77

MICROCHIP

" | BM77SPP Manual Test Tool w0.32

Paritr Bit: IHD]].E! - I =fop Bit: |1 - I
P10 Chl: II-ID S - I

COM Part: ICOMBQ vI Bandrate: |11520|:| vl Disconmect |

2.

Log View -

— Write
Opeode Wite Diata : Length : IU
Write Data

1S I Dxl

— Contimions Send
Comnt Times: Fepeat Found Times : Contin
] | ontinmous
Load Script I 1 Send

— Configure Statnz

BT Status | 008 LE Comnected Mode ]

<-- 00021201

--= 0002301200

- 00028103

--» 00117100300101 A74FE4DEFE4B001 800000048

--= 00023108

<-- D01 23A005465657 320607 32042403737 SFL26F0 208
-+ 0002302400

— Transparent Data
send Data:

[Thés & BMT7_Rock Send

— Transparent Control

Eepeat Found Times :
Dielta Time (ms):
BElock Size (hote):

Count Times:
Tz Nomber:
Rz Numbex:
[~ Loop Back
[T Compare Enable

I] Load File
II:I Start T
IED (1~640)

Bave As.

——

IU— e
Clear

Thomghput :
Compare Eesnlt | H/4

=--[20] :
Thiz iz BM77_Rock

4.
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Data Received From APP

MICROCHIP

" | BM77SPP Manual Test Tool w0.32

_ FassKeyPage Transparent | ADV /3R Data | GPIO |
COM Part: ICOMBQ - I Bandrate: |11520|:| - I Disconmect |
Pty Bit. [Wone -] SwpBit |1 =] - [rensparent Diata
Send Data: I Thiz iz BM77_Rock Bend
GPIO Chel: II-ID Tze - I
— Write
. I Load File
Opeode Write Diata ; Length : IU Repeat Round Tomes 1
Dxl Write Data Delta Time (ms): IEI St To
Block Size (bite): IEU (1-~6407 e —
— Contimions Send Count Times: II] Bave Lz
Comnt Times: Fepeat Found Times : 5 Txc Humber: ||:|
Losd Script | : ol Clear
I R R Numnber: |21 |

~ Configure Statns ™ Loop Back Total Time : 00000 Throughput :
BT Status; IEI:-:I:IB: LE Connected Mode LI [T Compare Enable Compare Besult :

— Transparent Control

I:le

Log View -

<-- 00021201

--= 0002301200

- 00028103

--» 00117100300101 A74FE4DEFE4B001 800000048

--= 00023108

<-- D01 23A005465657 320607 32042403737 SFL26F0 208

-+ 0002302400

--= 00179 4005468697 320697 320520F0 36 B2 77 3206970686 FAEaS

=--[20] :
Thiz iz BM77_Rock
-z

Thiz iz Fock's iphone

3.




MICROCHIP

Disconnection

=2

<-- 00021201
--= 0002301200

- 00028103

--» 00117100300101 A74FE4DEFE4B001 800000048
--= 00023108

<-- D01 23A005465657 320607 32042403737 SFL26F0 208

-+ 0002302400

--= 00179 4005468697 320697 320520F0 36 B2 77 3206970686 FAEaS
--= 0003723013

-+ Q0028109

_ Commeon | GAP | PassKey Page Transparent | ADV /SR Data | GFIO |
COM Port: ICOMBQ vI Band rate: |11520|:| vl Dizeonnect |
Pasity Bit: [Tione -] swpBit [i =] -~ Transparent Data.
Send Data: | Thiz is EM77_Fock Jend
P10 Chl: II-ID Tze - I
Wit — Transparent Control
— W
A I Load File
Opeode Write Diata ; Length : IU Repeat Round Times : 1
. I ; I Write Data | Delta. Time {ms): IU Sart
s X
Block Zize (borte): e (1 ~540)
— Continuons Send et Tivoes: N Save bz
Comnt Times: Fepeat Fo ‘
BMTTSFP I | Test Tool v0.32
Load Seript | | : bbbt Clear
— Configure Stabns Terminate Connection Handle: 030 e 00:00.0 Theonghput :
BT Status: IEI:-:I:IEI' Tale Mode Reason: Remote User Terminated Connection(0x13) Compare Fesult :
Log View -
Clear

-

Thiz iz Fock's iphone
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AN Hand on

MICROCHIP

e Lab7/: Test 8 K Bytes/ s throughput
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Q

MICROCHIP

Agenda

e BeaconThings
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N BeaconThings ©

MICROCHIP
®
Beacon! hings
Technology

1. Auto Connection/ Control Appcessory

2. Data to Cloud Easily (No need open App)
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Q

MICROCHIP

BeaconThings®

- («

nnectable
ADV




Q

MICROCHIP

Agenda

o Q&A
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Q

MICROCHIP

How to Identify?

e |IS167/SM

e [S1678S

e |IS16/8SM

e |IS18/7/0SF

o [IS18/71SF
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Q

MICROCHIP

Differentiation

Under Development Available

1IS1678S -151

Bluetooth 4.0
BeaconThing®
ROM base

IAP1

Patch Updatable

1IS1678SM

Bluetooth 4.2
BeaconThing®
Parallel Flash
IAP2

Master Mode
WeChat AirSync
Ali-Beacon
Multi-link

SDK

OTA

1S1870SF

Bluetooth 4.2
BeaconThing®
e-Flash

Master Mode
WeChat AirSync
Ali-Beacon
Multi-link

SDK

OTA




N Microchip’s Bluetooth® Portfolio

MICROCHIP
€J Bluetooth
RN42 /
RN41 / 41N RN4020 BM77 RN4677
-- RN42N
Class 1 Class 2
Type Bluetooth 2.1 Bluetooth 2.1 Bluetooth 4.1 BT Dual Mode BT Dual Mode
—— > UART — >
Interfaces UART Analog PWM,12C UART
GATT, Health, . SPP, iAP,
Profiles “——— SPP,HID,iAP, HCI — >  Fitness, Proximity, SIP1R AL ETT GATT, Custom
) Custom data
etc.; Custom data data
Control | ASCIl Command Set > Limited Control ASCII
Command Set
Power | 3.3VDC g
Size (mm) 13.4 x 25.8 X 2.0 11.5x 19.5x2.5 22 x12x 2.4
Certifications BT SIG/FCC/CE/ICS iy
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S Choosing a Bluetooth® Data Module

MICROCHIP

Shorter Range

RN42
BT Classic Operating
Range
Longer Range > RN41
\ AT Command s RN4020
B“,ff;& — Operating
UART Command ) BM70
Accessory Only N BM77
BT Dual Mode Usage
Scenario
RNA4677

e Replacement
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S\ Process

MICROCHIP

Update
Apply EVB Update F/W EEPROM

’-------------------- ----\
{ C — ] ‘
! P~TOO! & AIT PC oJol i
[ [
I : Mass [
i Sample Run Pilot Run Production I
\ !

\-------------------------l
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e\

MICROCHIP

Mass Production Tool

Desk Top

Anritsu MT8852

RF Cable

N

RF Cable

Test Fixture
With Victoria V2.15

Without RF Instrument,
Using GU
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S\ Process

MICROCHIP

e General MP Process

Write EEPROM Only

——————————— LS

( )
Default.bin/ Flash code Add 1 I
[ created bin ] [ FW.HEX ] [ Test Item J E MPMF ':
| - : —————
1
¢ Bl IR En E . S- .. . . .- - o — - .= .= -y, I
Customized :' ‘u :' H ___________.!
ULLtxt i MPET | > MPSE i ___
DSP.txt b ; e ; T GO
Patch Code.txt : {" ‘}
-===> MPBT |
) ) - ]
[ r_ " r ' l
£ s 47
{_r_ -—_-__-s'e____,. e |
| | ’ /
‘___-.e_'—
Customized Script File T
EEPROM (.msf) |
(.bin/ .ipf) Log File
(.csv)
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MPSE

MICROCHIP

MPSE(MP SCRIPT EDITOR) Ver:2.1 25421

Product Mame BM77

Solution [1516775M_101_SPP_v1.3 -
Instrument
RfinDevice |ISSCVICTORIA ~ | W-MeterDevice |ISSC VICTORIA
Support Test Item MP Test Item
150 CP Check{Option) 10 Device Initialization - Parameters
250 GPIO Check{Qption) 20 Write and Vierify Flash
550 Patch EEPROM(Option) 50 System Verify
580 EEPROM Checksum Verify(Option) 100 Check Big-Num Calculate CODETYPE (0.ROM Code |1 Flash Code) [ Defanlt=1]
590 Write Serial Mumber{Option) 500 Write EEPROM |1

1025 PMU PMU LDO Trim

1200 System Power Calibration{LDQ)
1300 PMU HY LDO Trim

1500 Battery Detect Calibration

595 Write DUT local device name (Option)
2101 RF Tx Power Calibration{0){Option)
2111 RF Tx Power Calibration{1){Option)
2121 RF Tx Power Calibration(2){Option)

H \l(é

2131 RF Tx Power Calibration(3) EDR MAX(C 2025 BPF Check
2141 RF Tx Power Calibration(4) BOR MAX(C 2050 System Thermal Calibration
9705 EEFROM VERIFY(Option) 2081 RF Frequency Calibration

2201 RF TX Power Verify
9600 Suspend Verify

LOAD SAVE EXIT




AN MPBT

MICROCHIP

v MPET(MP BOARD LEVEL TES 2.1.24.4065

Configure | TEST

Dual-SPP
OPERATOR:CY

PASS PASS: 00001
00:11:67:50:00:00

DESCRIFTION

System Power Calibration(LDO)
PMU HV LDO Trim
Battery Detect Calibration
EPF Check
System Thermal Calibration
EF Frequency Calibration

BT Lddress [nput




AN MPMF

MICROCHIP

£ MPMF Ver:2.1.24.4065 " E. Y e |

Praduct Mame
DEVICE 0 CheckSum (FLASH)
COoM23 run -1 N7
| | [} |
DEVICE 1 CheckSum (EEPRCM)
DEVICE 2 PASS
ATATATa' -1
(WAL WLV,
DEVICE 3 FAIL
DEVICE 4 Total
DEVICE 5
COMFIGURE
DEVICE &
DEVICE 7 R U N
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AN Air Patch Tool

MICROCHIP

e By Air
e Using PC instead of phone/ tablet
e No pairing records left after testing

Air Patch Dongle
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AN BM77 is Dual Mode

MICROCHIP

e 2 Scenarios

— Bluetooth 3.0 (BT Classic)
— Bluetooth 4.0 (BLE)

101



N Scenario 1 - BT3.0

MICROCHIP

Air Patch MP Tool (MPAP)
for BT classic

= MCP2200 USB-UART Driver
i i | 5] MPAP_LOG_20140728_190258.csv

w
N e Function Tested
N e Write/ Verify EEPROM
\\ e Send/ Receive Data
\ e GPIO Control Test
\
\
20127%7 o \
BT classic \\
Air Patch Dongle
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video/Silivert Dancing Car.mp4

Mlcnco;\:l-up Scenario 2 -BT4.0

9 Air Patch MP Tool (MPAP)
for BLE

] )
mmmem | MCP2200 USB-UART Driver
ICTRETIN B | i [PAP_LOG_20140729_112818.csv

Digi ngut Text
o Tes

AN e Function Tested
N e Write/ Verify EEPROM
\ e Send/ Receive Data
\ e GPIO Control Test

BLE Air Patch Dongle
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video/Silivert Dancing Car.mp4

. Operation of MPAP tool
MICROCHIP (B T3. O)

*| = y = *
I SMS7599 AR PATCH P TOOL 18 S o oo e ool TR o

Config 'mﬁon Test Page C anm_|—|ﬁon Test Page
i COM Port BandRate 115200 -
] COMI1
COM121 I
Access Port Access Port r
Product Type Product Type
Discover Discover
Mode Made
Advanced Advanced
Test Test
25 (14
B4 )
Save Setting Save Setting
Load INI File B .
: S0y |
TR '(\.S | | Advanced
Feature N : Feature
MPAP_Default.ini
h— — .
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”’ Operation of MPAP tool
MICROCHIP (B T3 : O)

' | "
& BM57SPP_AIR_PATCH_MP_TOOL = | s Bluetooth Chatvala m = [E] &

Configorstion | TestPage Chat ]
Total
_ _ COMPort: [COMIZI ] BawdRate . [115200 -] Discomnect
Device Address: O 0011687500013
Test Procedure: Pass no0oooo02e -
| SendFile 0002
“ g
000000003
Link $tatus: Fail 0000000032
0000000033
0000000034
0000000035
_ 0000000036
Discovery Result: Test Result 0000000037
ED_4DDR Device_Name CoD RE31_Value anoa
0x705681B94124 MACAIR 0x0C0100 88 LUuES
0x742P68DC3227  GEORGE_TSAI-NB  DxDCOITE -89 [FUGUIIIES
D01 16750001 3 EMT7 _futo_i0s | D:040424 [FUCUIIIT:T
0000000041 E
0000000042
D0000000

Recieve Data View:

Send

[~ Burst send Fepeat times; [100 Inferval: 300 ms Clear
Iw Clear text after transmission Weight Dermo

(v RAW " HEX

Run
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MICROCHIP

PASS

K EMS5STSPP_AIR_PATCH_MP_TOOL Ad :

Configuration | Test Page

Device Address:

Test Procedure:

Link Status:

Dizcovery Eesult:

BD_ADDE

0001167500013
0=705681B94124

Eecieve Data View:

Device_Name CoD
BM77_Auto_10s Ox040424
MACAIR 000100

Total

Pass

T ostFinish 00C

£
fa—

Test Result

Eall PASS

-01

Run
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MICROCHIP

Thank you



