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Object of Declaration: BM77 PICtail™/PICtail Plus Board

EU Declaration of Conformity

Manufacturer: Microchip Technology Inc.
2355 W. Chandler Blvd.
Chandler, Arizona, 85224-6199
UsAa

This declaration of conformity is issued by the manufacturer.

The development/evaluation tool is designed to be used for research and development in a laboratory
environment. This development/evaluation tool is not a Finished Appliance, nor is it intended for
incorporation into Finished Appliances that are made commercially available as single functional units to
end users under EU EMC Directive 2004/108/EC and as supported by the European Commission’s Guide
for the EMC Directive 2004/108/EC (8" February 2010).

This development/evaluation tool complies with EU RoHS2 Directive 2011/65/EU.

This development/evaluation tool, when incorporating wireless and radio-telecom functionality, is in
compliance with the essential requirement and other relevant provisions of the R&TTE Directive
1999/5/EC and the FCC rules as stated in the declaration of conformity provided in the module
datasheet and the module product page available at www.microchip.com.

For information regarding the exclusive, limited warranties applicable to Microchip products, please see
Microchip’s standard terms and conditions of sale, which are printed on our sales documentation and
available at www.microchip.com.

Signed for and on behalf of Microchip Technology Inc. at Chandler, Arizona, USA

(2-Sep— 1%
Derek Carlson ' Date
VP Development Tools
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Preface

NOTICE TO CUSTOMERS

of the document.

All documentation becomes dated, and this manual is no exception. Microchip tools and
documentation are constantly evolving to meet customer needs, so some actual dialogs
and/or tool descriptions may differ from those in this document. Please refer to our website
(www.microchip.com) to obtain the latest documentation available.

Documents are identified with a “DS” number. This number is located on the bottom of each
page, in front of the page number. The numbering convention for the DS number is
“DSXXXXXXXXA”, where “XXXXXXXX” is the document number and “A” is the revision level

For the most up-to-date information on development tools, see the MPLAB® IDE online help.
Select the Help menu, and then Topics to open a list of available online help files.

INTRODUCTION

This chapter contains general information that will be useful to know before using the
BM77 PICtail™/PICtail Plus Board. Items discussed in this chapter include:

Document Layout

Conventions Used in this Guide

Recommended Reading

The Microchip Website

Development Systems Customer Change Notification Service
Customer Support

Revision History

DOCUMENT LAYOUT
This document describes how the BM77 PICtail/PICtail Plus Board enables the
designer to evaluate and demonstrate the capabilities of the BM77 Dual Mode Blue-
tooth® RF Module. The document is organized as follows:

Chapter 1. “Overview”— This chapter describes the BM77 PICtail/PICtail Plus
Board.

Chapter 2. “Getting Started” — This chapter describes how to establish
Bluetooth serial data connections using the BM77 PICtail Board, demonstrates
how serial data is transmitted from the BM77 PICtail Board (via PC Chat) to an
iOS device using Bluetooth Low Energy (BLE) connection, and provides an
overview on how to configure the BM77 module on the BM77 PICtail/PICtail Plus
Board using a PIC® MCU through the PICtail interface.

Appendix A. “BM77 Module PIN Assignment” - This appendix shows the pin-
out for BM77 and describes the pins of the module.

Appendix B. “Schematics” - This appendix shows the BM77 PICtail/PICtail Plus
Board schematics.

Appendix C. “Questions and Answers” - This appendix lists the most common
questions and answers when using the BM77 module.

© 2015 Microchip Technology Inc. DS50002409A-page 7
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CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description

Represents

Examples

Italic characters

Referenced books

MPLAB® IDE User’s Guide

Emphasized text

...is the only compiler...

Initial caps A window the Output window
A dialog the Settings dialog
A menu selection select Enable Programmer
Quotes A field name in a window or | “Save project before build”
dialog
Underlined, italic text with | A menu path File > Save
right angle bracket
Bold characters A dialog button Click OK

A tab

Click the Power tab

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Plain Courier New

Sample source code

#define START

Filenames autoexec.bat
File paths c:\mccl18\h
Keywords _asm, _endasm, static

Command-line options

-Opa+t, -Opa-

Bit values

0, 1

Constants

OxFF, ‘A’

Italic Courier New

A variable argument

file.o, where file can be any
valid filename

Square brackets [ ]

Optional arguments

mccl8 [options] file
[options]

Curly brackets and pipe
character: { |}

Choice of mutually exclusive
arguments; an OR selection

errorlevel {0]1}

Ellipses... Replaces repeated text var name [, var name...]
Represents code supplied by [void main (void)
user {
}
Notes A Note presents information

that we want to re-emphasize,
either to help you avoid a
common pitfall or to make you
aware of operating differences
between some device family
members. A Note can be in a
box, or when used in a table
or figure, it is located at the
bottom of the table or figure.

Note: This is a standard
note box.

CAUTION

This is a caution note.

Note 1: Thisisanote usedina
table.

DS50002409A-page 8

© 2015 Microchip Technology Inc.




Preface

RECOMMENDED READING

This user's guide describes how to use BM77 PICtail/PICtail Plus Board. Other useful
documents are listed below. The following Microchip document(s) are recommended
as supplemental reference resources:

BM77SPPx3MC2 Bluetooth® 4.0 Dual Mode Module Data Sheet
This document provides the technical specifications for the BM77 module and is
available for download from the Microchip website at www.microchip.com.

THE MICROCHIP WEBSITE

Microchip provides online support via our website at www.microchip.com. This website
is used as a means to make files and information easily available to customers. Acces-
sible by using your favorite Internet browser, the website contains the following infor-
mation:

* Product Support — Data sheets and errata, application notes and sample
programs, design resources, user’s guides and hardware support documents,
latest software releases and archived software

* General Technical Support — Frequently Asked Questions (FAQs), technical
support requests, online discussion groups, Microchip consultant program
member listing

* Business of Microchip — Product selector and ordering guides, latest Microchip
press releases, listing of seminars and events; and listings of Microchip sales
offices, distributors and factory representatives

DEVELOPMENT SYSTEMS CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip
products. Subscribers will receive e-mail notification whenever there are changes,
updates, revisions or errata related to a specified product family or development tool of
interest.

To register, access the Microchip website at www.microchip.com, click on Customer
The Development Systems product group categories are:

» Compilers — The latest information on Microchip C compilers and other language
tools

« Emulators — The latest information on the Microchip MPLAB® REAL ICE™
in-circuit emulator

* In-Circuit Debuggers — The latest information on the Microchip in-circuit
debugger, MPLAB ICD 3

* MPLAB X IDE — The latest information on Microchip MPLAB X IDE, the
Windows® Integrated Development Environment for development systems tools

* Programmers — The latest information on Microchip programmers including the
PICkit™ 3 development programmer

© 2015 Microchip Technology Inc. DS50002409A-page 9
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CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

* Local Sales Office

 Field Application Engineer (FAE)
» Technical Support

Customers should contact their distributor, representative or field application engineer
(FAE) for support. Local sales offices are also available to help customers. A listing of
sales offices and locations is included in the back of this document.

Technical support is available through the website at:
http://www.microchip.com/support.

REVISION HISTORY

Revision A (August 2015)
This is the initial release of this document.

DS50002409A-page 10 © 2015 Microchip Technology Inc.
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Chapter 1. Overview

1.1 INTRODUCTION

This document describes the hardware and software for the BM77 PICtail™/PICtail
Plus Board.

The BM77 PICtail/PICtail Plus Board enables the designer to evaluate and
demonstrate the capabilities of the BM77 Dual Mode Bluetooth® RF Module. The
evaluation board includes an integrated configuration and programming interface for
plug-and-play capability. It also includes on-board connection and data-status LEDs
enabling rapid prototyping and fast time to market.

In addition to BM77 PICtail/PICtail Plus Board hardware, several software applications
are provided to demonstrate Bluetooth data connections to the on-board BM77 module
and optionally configure the BM77 module.

The demonstration software application consists of the following SmartPhone APPS:

* Android™ Chat Application using Serial Port Profile (SPP)
* iOS Bluetooth Terminal (BLETR)
+ BT Chat Tool

The configuration software consists of the following components:

» BM77 Configuration Library
+ BM77 Configuration User Interface (Ul) Tool

* BM77 Electrically-Erasable Programmable Read-Only Memory (EEPROM) Table
Utility

1.2 BM77 PICtail™ BOARD DESCRIPTION

The BM77 PICtail™ Board provides rapid prototyping and developing for Bluetooth
data applications for Classic SPP or Bluetooth Low Energy. Refer to Figure 1-1. It can
be powered via USB host or through the Microchip PICtail Plus interface. The BM77
PICtail Board utilizes the BM77 module, a fully certified Bluetooth 4.0 dual mode RF
module supporting Bluetooth Classic SPP and Bluetooth Low Energy (BTLE),
providing Bluetooth serial data connections. The BM77 PICtail Board provides a
MCP2200 USB-UART converter for issuing commands to control or configure the
BM77 modules for any specific requirement based on the application. The USB-UART
converter provides the flexibility to interface to a host PC, a PC terminal utility to drive
both classic SPP and BTLE data connections. The BM77 PICtail Board also provides
Microchip PICtail Plus and PICtail interfaces to interface with the Microchip PIC®
microcontrollers (MCU) using Microchip development tools such as the Explorer 16
Development Board (DM240001) or the PIC18 Explorer Board (DM183032).

© 2015 Microchip Technology Inc. DS50002409A-page 11



BM77 PICtail™/PICtail Plus Board User’s Guide

FIGURE 1-1: BM77 PICtail™/PICtail PLUS BOARD
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1.3 BOARD FEATURES

The BM77 PICtail board has the following features:

* Fully certified on-board Bluetooth 3.0 + EDR and Bluetooth 4.0 stack
+ Class 2 transmitter, +2 dBm typical

» Transparent serial data connection over Bluetooth Classic SPP and Bluetooth
Low-Energy transparent serial data service

» Automatic configuration mode for quick setup (default)

» Manual configuration mode for the MCU to access the configuration settings
» Configuration settings stored in internal EEPROM on BM77

* On-board Dual In-line Package (DIP) switch block to set operating modes

 PICtail Plus and PICtail interfaces to fully access BM77 pins using the external
PIC MCU

* Embedded MCP2200 USB-UART converter to enable application mode and pro-
gramming interface to update firmware and configuration settings

DS50002409A-page 12 © 2015 Microchip Technology Inc.




1.4 INTERFACE DESCRIPTION

The following are the description of the BM77 PICtail board in its default configuration
as represented in Figure 1-2:

Bluetooth Module, BM77 (FP1)

Button to SW_BTN pin (SW1); press the button down to turn ON BM77
Wake up button to wake up the module from shutdown state (SW2)
Reset button for BM77 Bluetooth module (SW3)

Mode Switch (SW4); refer to Table 1-1 and Table 1-2

PICtail interface; right angle pins (J1)

PICtail Plus interface; edge connector (J2)

Header that brings out BM77 pins (CN2)

9. 12C expansion port (CN4)

10. Microchip MCP2200 chip; USB/UART serial converter (U3)

11. Mini-B USB connector (P1)

12. Ground (GND) test points (JP1)

13. Status LED (D1)

N ORABN =

FIGURE 1-2: BM77 PICtail™/PICtail PLUS BOARD CONFIGURATION
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1.5

141 Mode Definition and Mode Switch Settings

Table 1-1 and Table 1-2 show the mode definitions and the mode switch settings of the
module.

TABLE 1-1: MODE DEFINITIONS

Switch
Mode Number 1 2 3
Pin Name | P20 P24 EAN
o ON Low Low High
"B §| Function | EEPROM/Test mode Flash Write Boot to Flash or ROM
123 High = Disable/Application | High = Disable | Application
Low = Enable/Test mode Low = Enable High = ROM
Low = Flash
TABLE 1-2: MODE SWITCH SETTINGS
Mode Switch PIN Definition
Write Flash 1=P20: Low
ON 2 = P24: Low
ilt 3 = EAN: High
12 3
EEPROM/Test 1 =P20: Low
a'mn 2 = P24: High
ianm 3 = EAN: Low
1.2 3
Application 1 =P20: High
(default) il - 2 = P24: High
A s 3 = EAN: Low

USB-UART SERIAL INTERFACE

The BM77 PICtail Board consists of an USB-UART converter enabling flexible interface
to the host PC, a PC terminal utility and Smartphone APPs to drive both classic SPP
and BTLE data connections. The Universal Asynchronous Receiver/Transmitter
(UART) port on the BM77 is exposed through an MCP2200 USB-UART serial converter
for interfacing easily with a host PC.

Connecting the mini-B USB receptacle (P1) on the BM77 PICtail Board to the USB port
on a PC enumerates the BM77 PICtail Board as a Composite Device Class (CDC) USB
device for serial communication. A dedicated COM port is assigned on the host PC for
serial communication with the BM77 on the BM77 PICtail Board after the MCP2200 is
enumerated. A PC terminal utility or application opens the assigned COM port and con-
nects to the UART port on BM77 for serial data transfer or to configure and control
BM77. If the MCP2200 does not enumerate, ensure that the MCP2200 drivers are
downloaded and manually installed from www.microchip.com/MCP2200.

DS50002409A-page 14
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1.6

PICtail PLUS AND PICtail INTERFACE

Using the PICtail Plus (J2) or PICtail (J1) interface, the board can be plugged into any
standard Microchip development board such as the Explorer 16 Development Board
(DM240001) or the PIC18 Explorer Board (DM183032) that supports the PICtail Plus

or PICtail connection interface.

The PICtail interface provides access to the UART port and the General Purpose Input
Output (GPIO) pins on the BM77 PICtail/PICtail Plus Board. The PICtail interface is
used to configure the BM77 by updating the Bluetooth parameters on the internal
EEPROM, updating the BM77 firmware on the internal flash, and entering BM77 into
application mode. In application mode, pairing procedure is performed on the BM77
after establishing a Bluetooth connection for SPP or BLE data transfer.

Figure 1-3 and Figure 1-4 show the pin mapping for the PICtail Plus 30-pin interface

and the PICtail 28-pin interface.

FIGURE 1-3: PIN MAPPING FOR THE PICtail™ PLUS 30-PIN INTERFACE
P3_1 1 2 BT_UART_TXD
P4 5| RB2/SS1/AN2 RF2/UTRX_E |7 ET-UARTRXD
PT3 = RF6/SCK1 RF3UITX E 5 —— 555
PT> = RF7/SDI1_E RG2/SCL1 g o)
= 9| RF8/SDOT_E RG3/SDA1 15
sw_stn 'l oND GND T“' P20
=57 13| RBO/ANO RB1/AN1 7 AN
= 15| RB3I/AN3 RB4/AN4 [z
0 e I S Y o N
BT _UART_RT BT _UART CT
EXT_3V3 = = ;? RD14/U1CTS_E RD15/U1RTS_E gg = =
o—e 55 3.3V 33V 5
5% VI26
c3 PO_5 ar | 9 ot 28 P3_7
BT_RST N BT_WAKE_UP
U6V “RST_ 29 | RSO REY [30 _ —

Ll

12

PICtail PLUS 30 Pin

FIGURE 1-4: PIN MAPPING FOR THE PICtail™ 28-PIN INTERFACE
SW_BTN 1 2 P2 0
577 5 RE2 RA5 7 EAT

5 | RE3 RA4 =5 BT _UART RTS
= RA7/0SC1 RA3 5 P32
BT_UART_TXD g | RAG/OSC2 RC5 ™96 P3_3
BT _UART_RXD 11| RC7 RC4 5 P34
3| RC6 RC3 7
15 | RBY RAO 6 P3_7
PO_5 17 Egg Eﬁ; 18 BT RST N
BT_WAKE_UP
P04 31| R84 RCO 55—
P15 23 Egg Eg; 25 P31
BT _UART CTS
SRR 2 Ra1 V_VAR (-2 94— OEXT_3V3
RBO GND —“|. _l_
7 PICtail 28 Pin c2
1u/16V
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The BM77 PICtail Board can be inserted into the PICtail Plus/PICtail interface header
on Microchip development tools as shown in Figure 1-5 and Figure 1-6.

Note: Ensure that the BM77 module on the board is facing the PIC PIM while
inserting the BM77 PICtail Board into either of the PICtail headers.

FIGURE 1-5: BM77 PICtail™ BOARD INSERTED INTO PICtail PLUS
INTERFACE
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FIGURE 1-6: BM77 PICtail™ BOARD INSERTED INTO PICtail INTERFACE
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Chapter 2. Getting Started

21 INTRODUCTION

This chapter describes how to establish Bluetooth® serial data connections using the
BM77 PICtail™ Board over the USB-UART MCP2200 interface (P1). The purpose of
the exercise is to demonstrate the basic data capabilities of the BM77 module, and its
interoperability with other Bluetooth devices. Note that in all these demonstrations, the
BM77 is a Bluetooth slave device, waiting for a connection initiated by the Bluetooth
master device.

This chapter discussed the following topics:
* Hardware Requirements
» Software Requirements

» Using BM77 PICtail Board in USB-UART Serial Interface Mode
» Using BM77 PICtail Board in PICtail Interface Mode

2.2 HARDWARE REQUIREMENTS
The following hardware applications are required to demonstrate the BM77 PICtail:
« BM77 PICtail Board, (Part#BM77-PICtail) available for purchase on
www.microchipdirect.com
* Bluetooth-enabled Smartphone or Tablet
- Android™ device running Android 4.3 or later
- i0S: iPhone® 4S or later, iPad®3 or later, must support Bluetooth Low Energy
« Windows® Host PC with USB port
* Bluetooth adapter supporting 2.0+EDR or later

2.3 SOFTWARE REQUIREMENTS

The following software applications are required to demonstrate the BM77 PICtail:
 Bluetooth (BT) Chat Tool, BT Chat v004.exe file available for download from
www.microchip.com/bm-77-pictail under “PC ChatTool”

» Android BtChat APP, BtChat V1.0.3.apk file available for download from
www.microchip.com/bm-77-pictail under “BM77 Android App Demo”

+ iOS Terminal "BLETR", available on Apple® AppStore (i0S)
MCP2200 driver for Windows, available from www.microchip.com/MCP2200
* PC terminal emulator such TeraTerm or CoolTerm

2.4 USING BM77 PICtail BOARD IN USB-UART SERIAL INTERFACE MODE

This section discusses the following topics:
* how to exercise the BM77 module using the USB-UART serial interface on the
BM77 PICtail Board,

* how to establish the Bluetooth Classic and Bluetooth Low Energy data
connections,

» how to transfer data on the BM77 module through the USB-UART serial interface
that is demonstrated via PC utility and Smartphone applications.

© 2015 Microchip Technology Inc. DS50002409A-page 17
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241 Bluetooth® SPP Connection to Android Smartphone/Tablet

In this demonstration, a Bluetooth SPP data connection is established between the BT
Chat Tool and the Smartphone application via the BM77 PICtail Board. For the SPP
demonstration, an Android 4.3 or later Smartphone or tablet is required.

As illustrated in Figure 2-1, the host PC runs a BT Chat Tool application, transferring
serial data over a COM port (USB virtual COM port) to the BM77 PICtail Board. The
serial data is transmitted over a Bluetooth connection to the remote Bluetooth device,
which is the Android BT Chat APP.

FIGURE 2-1: BLUETOOTH® SPP CONNECTION TO SMARTPHONE

To establish a connection, perform the following steps:

1. Ensure that the BM77 PICtail Board is unplugged from the PICtail interface of a
Microchip development board.

2. Verify that SW4 switches are set to application mode as specified in Table 1-2.

Ensure that SW1 button is in the ON position (pushed down).

4. Use a mini-B USB cable and connect the BM77 PICtail Board mini-B USB
receptacle (P1) to a host PC USB port to power up the BM77 PICtail Board. Refer
to Figure 2-2. The blue connection LED1 (D1) indicates the connection state as
follows:

+ Stand-by State - The LED1 on BM77 PICtail Board blinks once at a time

» Pairing, Connected State - The LED1 blinks twice at a time.

w

FIGURE 2-2: CONNECT THE BM77 PICtail™ BOARD TO A HOST PC USB
PORT
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5. Ensure that the Virtual COM port is created.

Note: A virtual COM port must be created when the BM77 PICtail Board is con-
nected to a PC. If a virtual COM port is not detected in the Device Manager
port list, download and install the Microchip MCP2200 driver from
www.microchip.com/MCP2200.

6. Runthe BT Chat v004.exe file on the host PC and ensure that the COM Port
is connected. The steps to connect to the COM Port are represented in
Figure 2-3:

a. Select the COM Port assigned to the BM77 PICtail Board
b. Ensure that the default Baud Rate is 115200
c. Click Connect button

FIGURE 2-3: CONNECT TO COM PORT

Chat |

COMPort:  |COMI - BaudRate: |115200 - Connect

- \°\o

[~ Burstsend Repeattimes: 100 Interval [300ms = Clear

[ Cleartext after ransmission

& s -~

7. The Connect button changes into a Disconnect button once Step 6 is com-
pleted. Use the “Input” field to enter the characters to transmit. Click Send to
transmit text to Smartphone over the BM77 PICtail Board Bluetooth connection.
The BT Chat tool settings are represented in Figure 2-4:

a. Selectthe “Burst send” check box to enable sending the text repeatedly from
this tool.

b. Input a value into the “Repeat” field to set the number of times allowed to
resend the text.

c. Select the desired value from the “Interval” drop-down list to set the time
interval between two successive sent attempts.

d. Press the Clear button to delete the text on the screen, if required.
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FIGURE 2-4: BT CHAT TOOL SETTING
Eluetooth Chat ¥003 [ =]
Chat |

COM Port ; IEDM2 'I BaudRate : |1152DD vl Disconnectl

Thiz iz meszage from PC Tools
Thiz iz meszage from ipad

Irput Test Herel @ G S I
el— Burst zend Fepeat 100 Interyal: |3DD ms vI Clear

W Clear text after transmiszion

Note: Black texts are sent from PC tool (BM77 PICtail Board) to Smartphone.
Red texts are sent from Smartphone to the PC tool (BM77 PICtail Board).

8. Install the Android Bluetooth Chat application into the Android device by copying
or downloading the BTChat V1.0.3.apkfile. The . apk file can be copied into
the Android device by using an SD Card to transfer the file, or by plugging
Android device into the host PC where the Android device mounts as an external
USB drive. Note that Android Media Transfer Protocol (MTP) is required on host.
Once the . apk file is copied into the Android device, perform the following
instructions:

a. Select the downloaded file. Click to open file to install from Android File
Manager "My Files" App. If necessary, enable the "Unknown Sources" from
the Device Security settings of the phone to allow the installation. Refer to
Figure 2-5.
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FIGURE 2-5: INSTALL THE ANDROID BLUETOOTH CHAT APPLICATION

<l

My Files

H BtChat_V1.0.:

Next_Event-1.pdf
Next_Event.pdf

BM7T R

BluetoothCon .apk
RMN4020 Footprint. pdf

TO0051971A (1).pdf

HUMFNZ_Itin..yCalendar.ics

Nog=N-N-N NN

b. The BtChat APP displays in Application view after successful installation.
Refer to Figure 2-6.

FIGURE 2-6: BTCHAT APP ON ANDROID

BtChat Application

o

Chatan

9. To pair the BM77 PICtail Board with the Android Device, open the Settings >
Bluetooth page on the Android device and then set to ON to turn ON Bluetooth
as shown in the left image of Figure 2-7. Press Scan to initiate the Bluetooth
Device scan, find the BM77 PICtail Board device named Dual-SPP and then
select to start the pairing process. Once paired, the Dual-SPP (BM77 PICtail
Board) device is listed in the paired device list as shown in the right image of
Figure 2-7.
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FIGURE 2-7: PAIR BM77 PICtail™ BOARD WITH THE ANDROID DEVICE

r—
= 0

- B3 B

@ Bluetooth Turn ON @ Bluetooth
Bluetooth

My phone

O DALE-54

My phone

O DALE-S4
t Dual-SPP

Paired devices

o PLT_BBTGO

Paire

)y Dual-SPP

t ¥OUR VEHICLE  PLI_BBTGO

Start pairing
Available devices

¢, YOUR VEHICLE
0 Dual-SPP s

Press Scan

10. Launch the BtChat APP on the Android Device to display the BtChat APP main
window. To open BtChat menu options, use the menu button of the phone. Select
the Setting button to open the APP setting view. To show the received text in the
APP, select the “Show Rx Text” check box. Press the Back button of the phone
to return to the main window. Refer to Figure 2-8.

FIGURE 2-8: SET BTCHAT APP

BTChat APP main window Select Setting Enable “Show Rx Text”

Show Rx Text
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11. To set up a Bluetooth SPP connection to the BM77 PICtail device, go to the
BtChat APP main window, press the menu button of the phone to open the
BtChat menu options and then select the Connect a device button to open the
paired device list. Select the Dual-SPP device to open the SPP connection to the
BM77 PICtail Board. A status message displays in the main window when a con-
nection is established. Refer to Figure 2-9.

FIGURE 2-9: SET UP THE BLUETOOTH SPP CONNECTION

Select Connect a device Select Dual-SPP Connection established

12. To transfer data from the BM77 to the Android Device via Bluetooth SPP connec-
tion, launch the BT Chat Tool on the host PC and set the correct COM port cor-
responding to the BM77 PICtail Board as described in Figure 2-3.

a. Entertextinto Android BtChat APP to send it to the BT Chat Tool on the PC.
Click Send to transmit the text entered to BM77 that is connected to the BT
Chat Tool. Text received on the BT Chat Tool window displays in red.

b. Enter text into the BT Chat Tool to send it to the BM77 PICtail Board. Click
Send to transmit text to the Android BtChat APP. Text is received in Android
BtChat APP. Refer to Figure 2-10.
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FIGURE 2-10: DATA TRANSFER FROM BM77 TO ANDROID DEVICE

s4nt brom Andioid 8 BMIT
At froen BMVTT 10 Andiged

I~ Burst send Ropeattmas 100

= Clear tex afer ransmission

24.2 Bluetooth Low Energy Data Connection to iOS Device

This demonstration shows how serial data is transmitted from the BM77 PICtail Board
(via PC Chat) to an iOS device using Bluetooth Low Energy (BLE) connection. This
demonstration uses ISSC BLETR APP to establish connection with the BM77 PICtail
Board. BLETR can be downloaded from APP Store and ensure to disable the “iPad
only” filter as this is an iPhone APP. A key feature of the BM77 module is the transpar-
ent serial data connection from BM77 UART to an iOS device over Bluetooth Low
Energy connection.

1. Download and install "ISSC BLETR" APP from Apple AppStore (iOS) using an
iPhone 48S or later, iPad3 or later devices. Refer to Figure 2-11.

FIGURE 2-11: ISSC BLETR APP

'n BLETR
ISSC Technologies Corp,

Cloud by

ISSC

Description
This APP supports data transfer theough Bluetooth Low Energy. Base on Core Blustooth frameworkc. it has
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2. Go to Settings > General > Bluetooth Page. Turn ON the Bluetooth. Refer to
Figure 2-12.

FIGURE 2-12: TURN ON BLUETOOTH

NG Service 1239 PM el

¢ Settings Bluetooth

Bluetooth L

DEVICES
RNS2-0003 ! i

Dual-SPP

3. Launch the ISSC BLETR APP to scan for the Bluetooth Low Energy (BTLE)
peripheral devices. If the device is not displaying on the list, press the Refresh
or Scan button to restart the BTLE peripheral scan. Find the Dual-SPP device
and then select to start a connection to the BM77 PICtail Board. Refer to

Figure 2-13.
FIGURE 2-13: SCAN FOR BTLE DEVICES
ENER F 428 B
ISSC

CONNECTED DEVICE

Select Dual-SPP

DISCOVERED DEVICES:
Unknow /
Dual-SPP

Scanning....

BLETR 1.7.3, Jan 28 268
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4. BLETR displays the status of the Dual-SPP device as connected after a

successful connection. Refer to Figure 2-14.

FIGURE 2-14: DUAL-SPP CONNECTED
ANEN < TFH4-38 ¥ E%
ISSC
Dual-SPP
DISCOVERED DEVICES
Unknow
BLETR 1,73, Jdam 20 2074 Scannmg...

5. Select the connected Dual-SPP device to display the top level view. Refer to

Figure 2-15.

The top level view displays the following three options when connected to a BM77
PICtail Board as shown in Figure 2-16:

+ Transparent - This view enables to display the received data, send data, and acti-

vate features.

* Proprietary - This view sets the Bluetooth Low Energy connection parameters.
» Device Info - This view displays the settings for Bluetooth Low Energy Device

Information Service.
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FIGURE 2-15: ISSC BLETR APP TOP LEVEL VIEW
ANEE < Fa4:38 } B0% I+
< Back IsscC
- -
Cloud by Cloud by Cloud by
IS5C IS5C ISSC
Transpanent Proprietary Device infa
FIGURE 2-16: ISSC BLETR APP OPTIONS
G msc
=1 = =
ISSC  ISSC tssc”
ANES FEIN + % 00% -+ 2NN ¥ FHaA2 # o1 mDs ANES v FHaA $ o
< Back ISSC < Back ISSC < Back ISSC
Data from BM?7 UART 1o iOS BLETR Delta Time{ms}: 1000 Manutacture Name: ISSC
Model Number: BTS050
Patiorn St 20 Serial Number: SCOESZA426AT
Hardware Revision: 5050_SPP
Times(O:unbmited): 100 Firmware Revision: 2042032
Software Revison: 0000
System 10: <00000000 0O000000>
Specific UUIDT:
Specific UUID2:
[Regutatory Certhcation Data List)
Count: 0x0001 _ Lan: 0x0004
(List1) Body: 0a00  Type: 0x00
Wrte wan Rerponae Wrte e Reaporae e
Timee | Echo Raw “Echo
Fix bytes = 33, time = 0.003847 Rx bytes = 37, time = 0.003764
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2421 TRANSPARENT DATA VIEW

The Transparent data view enables to display received data, send data, and activate
features. Selecting Transparent button opens the transparent serial data view as
shown in Figure 2-17. The default mode is Raw mode (ASCII) where the received data
characters displays in red font in the large text box.

FIGURE 2-17: DATA MODE TRANSFER
Tx/Rx Data View
- . -V This text box displays all sent data from BLETR and received data
L AL # 100% @D 4 from BM77. Received text is displayed in Red font color. Sent text
< Back ISSC is displayed in black text color.
Send Data Box
Data from BM77 UART 10 i0OS BLETR Text box used to enter the text that will be sentto BM77. Select it

Write with Response

Rx bytes = 33 tima — 0

Timer Echo
nNRAT

to bring up the soft keyboard and enter the text. Press the
“Send” button to soft keyboard to transmit the text.

Raw Mode
Displays all received and sent data as ASCIl instead of HEX value.
Raw is default display mode.

Timer Mode

The Timer view allows BLETR to send repeated text patterns using
the following: (1) configuration interval between transmission, (2)
number of characters per transmission (3) number of times to
transmit.

Echo Mode
When Echo mode is enabled any character received is transmitted
back to sender.

Compare
Not Supported

TX File
Performs a block transfer of files of various sizes.

Clear
Clears the text from Tx/Rx text box.

Write Type
Toggle between Write with Response and Write w/o Response.
Write w/o Response provides increased throughput.

Select the input text box to send data from BLETR iOS device to the BM77. The soft
keyboard displays that enables the user to enter text in the input text box. Click Send
to transmit text to the BM77 over BLE connection. Refer to Figure 2-18.

FIGURE 2-18:

SOFT KEYBOARD

ANEE

& Back

.Hz23

Raw

BLETH data sent to BM7T UART

Fx bytes = 33, tima = 0.003847

QIWIEIRITIY U] I |O]P
ASDFGHUJKL

Z X CVEBNM

T 41:30 3 100% W

ISSC Cancel
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The textis received via the BM77 UART after clicking Send and displays in the BT Chat
Tool window on the PC as shown in Figure 2-19.

FIGURE 2-19:

TEXT RECEIVED VIA THE BM77 UART

ELETR dats sent o BM77 UART

[ Busstsend Repeattimes [100 Inbrval: [00ms <) Clear
R Clear et afier brasmission

" RAW i HEX

8¢ Bluetooth Chat v004 [
I A R - =

Chat |
COM Port: [COMI0 - BadRat : [1153 - bmmecr_l |

Timer Feature

In addition to the Raw mode (ASCII), the Transparent data view also includes the Timer
and Echo features, refer to Figure 2-17. The Timer feature enables the BLETR to send
a repeated test pattern to BT Chat Tool for throughput and data transfer test.

Figure 2-20 shows an example of the Timer test feature.

BLETR is configured to transmit a 100 test blocks of 20 characters in every 1000 ms.
BT Chat Tool on PC receives the test pattern data and displays it in red text. The line
break indicates a Bluetooth Low Energy packet break, which means that a transmitted
test block is fragmented into multiple BLE packets. Clicking the Start button initiates

the data transfer.

FIGURE 2-20: TIMER TEST FEATURE
5 Blusteath Chat 004 E— J
Chat |
AnEE = TR 1 e
< Back ISSC oM Port: [CoM =] Blanifate : 115 =] | Drmomnect
Doina Tensims) 1000
L
Patiem Size- n :
TimasQt unbmitecy: 00 :
|
L
{
|
\ |
L
|
- osiran :
p
R Brytied = 3T, Wi w 0 0OATES !.l.l::.: =
[ |
[ Batmnd  Rogesttimes [10 lnwevst [0 ms =] |
o Cleag ot oo Sasmienon Waight Demo
~RAW HEX ?
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Echo Feature

The Echo feature is an optional function for the Transparent data view. If Echo is
enabled, any data received by BLETR is echoed back to the sender. Figure 2-21 shows
text sent from BT Chat Tool (PC) being echoed to BLETR when the Echo mode is

enabled.
FIGURE 2-21: ECHO FEATURE
ANEN T34 7 3 97% I 8 Bluetooth Chat w004 l‘—'_ 'Eéi
£ Back IsscC i
This text from BTCHAT will be echoed e ‘T anar
back by BLETE ‘\ COM Port: [COM BandRak - [115200 Dics =|
\

This text from BTCHAT will be echoed
back by BLETR

“Wiritg with Reaponss
| Raw Timer

Fix bytes = 51, ime = 0,006185

Ths teact from ETCHAT wall be echoed back by BLETR

—|P This tecct from BTCHAT will be echosd

back by BLETR

=
[~ Eurteend Repeat times: | 100 Inkervel [0z = Clear [l
B Cliow el bamcicscn Weight Demo | | ]
= RAW " HEX |

TX File Feature

Another test feature similar to the Timer feature is the TX File transfer. The TX File func-
tion transfers files that is embedded in the BLETR APP to the BM77. The steps to use
this feature are represented in Figure 2-22:

a. Click the TX File button to open a dialog box with the list of file sizes to transmit.

b. Select the file size to send.

c. Observe the file received on BT Chat Tool.

FIGURE 2-22: TX FILE FEATURE
FUTT THaAE 7§ 00mLr st Bluetooth Chat v004 ]
« Back Issc o
CoM Bt | BroiRae: [T7E 0| E’
Tx File o
100K txt =z
10k bt =
Tk txt n
200k.txt
S00K.txt
Cancel
sl |
[ Betend  Bapestimes 10 fsecd [0 =] ﬁ
H F Clear st altes asszmismion Wright D |
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2422 PROPRIETARY DATA VIEW

The Proprietary data view demonstrates the capability to remotely change the Blue-
tooth Low Energy connection parameters via BLETR application. These parameters
only affect Bluetooth Low Energy connections.

» Max Interval - communication time interval (ms) between BM77 and BLE Central
device.

+ Connection Timeout - determines the timeout (ms) between data exchanges
before a connection is considered lost without risking disconnection.

» Latency - number of peripheral (BM77) connection events allowed to be skipped.

* BLE name used to advertise Peripheral name to scan Central devices. To change
device name, type new name in the text box and click Change Name to apply the
change. Refer to Figure 2-23.

FIGURE 2-23: CHANGE DEVICE NAME
HNEN = T8 + % 100% ¢
¢ Back ISSC
Max Interval: 40

Connection Timeout: 1000

Latency: 0
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2423 DEVICE INFORMATION VIEW

The Device Information view displays the characteristics associated with Device
Information service. The Device Information service is available to all Bluetooth 4.0
Low Energy hosts that access the BM77 PICtail Board. It provides the identification
information about the BM77 BLE peripheral device. Refer to Figure 2-24.

FIGURE 2-24:

DEVICE INFORMATION

BNEY = Firaa

£ Back ISSC

Manufacture Name: ISSC

Model Number: BT5050

Serial Number: 8CDES2A426AT
Hardware Revision: 5050_SPP
Firmware Revision: 2042032
Software Revison: 0000

Systemn 1D: 00000000 00000000
Specific UUID1:

Specific UUID2:

[Regulatory Certification Data List]
Count: 0x0001  Len: Ox0004
{List1) Body:0x00 Type: 0xDO
Data:

$ 91% 0D+
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2.5 USING BM77 PICtail BOARD IN PICtail INTERFACE MODE

This section provides an overview of tools that are used to configure the BM77 module
on the BM77 PICtail/PICtail Plus Board using a PIC MCU through the PICtail interface.
The BM77 Configuration Ul Tool or BM77 Ul Tool is used to edit the Bluetooth param-
eters stored in the EEPROM configuration file.

The BM77 EEPROM Table Utility as described in Section 2.5.2 “BM77 EEPROM
Table Utility” is used to convert the EEPROM configuration file into an EEPROM struc-
ture file, which can be read by the PIC library running PIC MCU. The EEPROM struc-
ture file can be imported by the BM77 Configuration Library demo workspace to
program the Bluetooth parameters into the BM77 module through the PICtail interface
over UART.

2.5.1 BM77 Configuration User Interface (Ul) Tool

BM77 module provides the ability to update and configure various Bluetooth configura-
tion parameters. The BM77 Ul Tool is an easy-to-use PC application enabling the user
to update the various Bluetooth parameters available that are saved into the EEPROM
configuration file. The Bluetooth parameters saved in the EEPROM configuration file
can be downloaded into the BM77 module using the BM77 Configuration Library as
described in Section 2.5.3 “BM77 Configuration Library”.

Note: The tools and utilities can be downloaded from the BM77 PICtail web page
at www.microchip.com.

To configure the BM77 Ul Tool, perform the following steps:

1. Download the BM77 Ul Tool into a Windows PC and run the application.

2. Click Load button to import the default EEPROM configuration file
bm77 eeprom configuration dump default.txt provided with the
application. Refer to Figure 2-25.

FIGURE 2-25: BM77 Ul TOOL

3= BMTTSPPO3 UL ¥301.107 X

—ersion & Device

Yersian: IIS1E??SM_1D1_SF"F" &

L<|

Device |SPP Bridge -

Edit ‘ 2 |

Ll

SEVE ‘ Export... ‘ Load ‘
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3. Browse to import the default EEPROM configuration file and click Open button.

Refer to Figure 2-26.

FIGURE 2-26: OPEN EEPROM CONFIGURATION FILE
.. X
@(_)v| . = bm77_eeprom_dump - l‘ﬂ]l Search bm?77_eeprom_dump Eﬂ
Organize *  Mew folder = -~ Ol ':E'
' Favarites Mame ~ Date modified | Tvpe Size | |
. bm77_eeprom_configuration_dump_default.bxt  1f13/2015 11:31 AM  TXT File
. Libraries
1M Camputer
Eii Metwork
File narme: |brmT7_eeprom_configuration_dump_default.tt j IT)(T FILE(* TxT) j

Open I Cancel |

4

4. Click Edit button after the default EEPROM configuration file is imported into the

BM77 Ul Tool. Refer to Figure 2-27.

FIGURE 2-27: EDIT BM77 Ul TOOL

E BM¥TSPPO3 UL ¥301.107

—%ersion & Dewvice

Yersion: IIS1E??SM_1 01_SFF

Bl

e |SPP Bridge

<

&

Sawe | Expart... |

5. The BM77 Ul Tool opens the Bluetooth configuration window with various tabs to

configure various available parameters as shown in Figure 2-28. To configure the
Bluetooth parameters desired for the specific application, click Help button for
each parameter. If the configuration is completed, click Finish button.
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FIGURE 2-28: BLUETOOTH CONFIGURATION WINDOW
N

System Setup |S]rs1&m Setup2 [ LE Mode Satup] LE DIS Satup] LED Salupl Description Satup]

-

— Device Information

- Address [" Enable Elxl [6 Bytes]|

-- Class of Device !]x| 040424 [3 Bytes]
- Mame Fragment | BM77-BT-MYDEVICE 16 characters]
- PIN Code | 1234 [4 or 6 Number]
- UUID 0x] 0000 [2 Bytes]

~SPP Server Setting

-- Specific Semver Channel |Dxﬂﬂ - default j ﬂl
~Uart Setting

- HCI Baud Rate Index [0x03 - 115200 - ﬂl

— Pairty Check | Disable |

-- Stop Bits I Bit j

- Parity Mode [ooo =l

— HAW Flow Control (CTS) [Disable ~| -

6. Click Save button to save the updated EEPROM configuration file. Refer to
Figure 2-29.

FIGURE 2-29: SAVE EEPROM CONFIGURATION FILE

= BM7TSPPO3 UI ¥301.107 x|

—%ersion & Device

Wersion: IIS1E??SM_1D1_SPP -

L

L

Device |SPP Eridge -

Edit 9 |

Export... | Load | Exit |
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The new EEPROM configuration file is different from the default EEPROM con-
figuration file due to the updates on the Bluetooth parameters using the BM77 Ul
Tool. Refer to Figure 2-30.

FIGURE 2-30: UPDATED EEPROM CONFIGURATION FILE
x
() |1 bm77_ceprom_dumo v &3 [earchbm77_ceprom_dup B2)
Organize *  New folder = v
T Favord Hame = Date modified ! Type Size | |
bm77_eeprom_configuration_dump_default.txt  1/13/2015 11:31 AM  TXT File SKBE
i Ubraries
M Compuber
€ Network

LefLe]

“ Hide Folders Save | Cancel |

4

2.5.2 BM77 EEPROM Table Utility

The BM77 EEPROM Table Utility is used to create a file with an EEPROM table struc-
ture from the EEPROM configuration file that is created by the BM77 Configuration
User Interface (Ul) Tool. For more information on the BM77 tool, refer to

Section 2.5.1 “BM77 Configuration User Interface (Ul) Tool”.

The EEPROM table structure file can be imported into BM77 Configuration Library
MPLAB workspace. Using this EEPROM table file, all EEPROM parameters on the
BM77 can be updated.

To install the BM77 EEPROM Table Utility, use the BM77 Configuration Library
Installer:

1. Execute the bm77 eeprom table utility.exe inthe
bm77_eeprom_table_utility directory.

2. Browse and open the EEPROM configuration file created in
Section 2.5.1 “BM77 Configuration User Interface (Ul) Tool”. Click OK button

on the message dialog box.The message displays on the command window as
shown in Figure 2-31.
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FIGURE 2-31: OPEN THE EEPROM FILE

[N C:\Users" " AppData’Local’, Temp'\ IXPO03. TMP b T 7 _s
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EEEREREE R R RN ER RN BB DR R R R LR SRR R RS ENES EE RN R R R .

Browse and open the EEPROM dump file created using BH?? EEPROM or Ul tool...

x

,'0‘, Browse and open the EEPRCM dump file created using BM77 EEPROM ar UI toal, ..

3. AFile Browser dialog box opens for the user to browse. Click Open button to
open the EEPROM configuration file as shown in Figure 2-32.

FIGURE 2-32: FILE BROWSER DIALOG BOX
open >
B[ - comondme @ [serewonsme )
Organice *  New folder = v [ e
P Name - | pste moddied Type Sce | |
B 77 _ccprom _configuration_dumg. bk 1004 THTFle
3 Lbraries
1 Coevpaster

File marrie: | brad7_seprom_configurstion_dump.tet :J [ et files (%) j
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4. In Step 2, if the user clicks the Cancel button and does not browse and open the
EEPROM dump file, an error is displays on the command window. A message
dialog box opens to indicate the error. Click OK button on the message dialog
box to close the application and restart if desired. Refer to Figure 2-33.

FIGURE 2-33: ERROR MESSAGE - OPENING THE EEPROM FILE

JAppData’Local\ Temp' IXP003. TMP" b ab

HunhiHEER R AR AR AR R E R R R R R R R R AR R R R E R R R R
HUEHRRERR R RERRAARRRNSE BM?? EEPROM TABLE UTILITY #HAARSHGAREARASNEREERARMTEN
RUBHHHERBHERBHBRBHARBRARBHARBBRRRRERE B AR ERBRBHRR BRI R AR ER R R R R

Browse and open the EEPROM dump file created using BH?7? EEPROH oy UI tool...

User error while browsing and selecting the EEPROM dump file.

CEZEE x|

6 User error while browsing and selecting the EEPROM dump File.

5. Browse, assign a name, and then save the EEPROM table file to be used by the
BM77 Configuration Library. Click OK button on the message dialog box. Refer
to Figure 2-34.

FIGURE 2-34: BROWSE, ASSIGN FILE NAME AND SAVE FILE

\AppData‘Locall Temp' IXPO03.TMP bm7 7.

T ELEIE SR TS0 FL OO S EL I SR A B IR SR IR AL SO I SR FL I B A S T L T |« |
HURREHBRRREERBAREREEHEHE BM?? EEPROM TABLE UTILITY HEHABEREEHEHAHEHERHIBRERERE
CEERR R R IR R R R R R R R R R R R R R R R R R R R e .

d open the EEPROM dump file created using BM?? EEPROM ox UI tool...
135385Desktopheeprom_dumpsbn??_eeprom_conf iguration_dump.txt

se to the path where the EEPROM table file is to be saved and & n file nal

@oio x|

0 Browse to the path where the EEPROM table file is bo be saved and assign file name...
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A File Browser dialog box opens for the user to browse, assign a name and save
the EEPROM table file to be used by the BM77 Configuration Library. Type in a
file name and click Save button to save the EEPROM table file. Refer to

Figure 2-35. The file path is indicated on the command window and the applica-
tion proceeds to the next step.

FIGURE 2-35: FILE BROWSER DIALOG BOX TO BROWSE AND SAVE THE
EEPROM TABLE FILE
fsove s £
- = seproan_dutp v [ sewcheepron dme 2
Crgancs = Maw folder - B
Favorkes hame - Date modied Type San | |
77 _seprom_configurston_dumg. bt 22004 11100 AN TXT Fle SrB
File gama: [ bm77_seprom table bt 'ﬂ
Sarves 8 bypes [l Fles (*.%) =]

= s Fokdars Swee I Cancel

If the user chooses to click Cancel button and not to browse and open the
EEPROM file, an error message displays on the command window. A message
dialog box opens to indicate the error. Refer to Figure 2-36. Click OK button on
the message dialog box to close the application and restart if desired.

FIGURE 2-36: ERROR MESSAGE - SAVING THE EEPROM TABLE FILE

\ AppData\Local\, Temp\IXPO03.TMP\bmTT.

bREnb b b isn e BLEE B EE SRR SUR R Huduhng e - |
HugniRunyREsEtER e R R RN BMY?Y EEPROM TABLE UTILITY HUHduHky HHHHHEHHBERERE NS
pEELEEEEE R BB R SR VR R R DR R D B R R R R e HERBHBRENERRERY .

dump file create ing B EEPROM o» UI ol...
pron_dunpshn?7_ s fi ion_dump.

owse to the path wheve the EEPROM tahble ile is to b aved and a
e . ..

User error while browsing and creating the EEPROM table file.

x

,'8‘, User ervor whils browsing and creating the EEPROM table file,
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The application creates the EEPROM table structure file. The progress is shown
on the command window. Refer to Figure 2-37. The EEPROM table is created in
the file that the user selects in Step 6. A message displays on the command win-
dow and a message dialog box opens after an EEPROM table file

bm77 eeprom table.txt is successfully created. Click OK button on the
message dialog box to proceed to the next step.

FIGURE 2-37: MESSAGE SHOWING THE PROGRESS AND COMPLETION

OF THE EEPROM TABLE CREATION

nuuunuuum:uum:uunuuunuuunuuunuuummtm:uunuuunuuunuuunuuunuuunuuunuuunuuunuuunu u
HuRgnaRERRRERR A REREREE BM??7 EEPROM TABLE UTILITY HUBHEBHBEREEMAHEREHITHIERIEYT
puunuRupREERRE BB BRI RBRERRERRBRRBRRBARBUBRRB OB BB BROB U HBRROB RS RY .

ng BM??7 EEPROM or Ul tool.
tmy (m any of directories? git
:1"‘\L13'§JB\[1=:]< pheeprom_dumpsbm??_ r‘ep»um _configuration_dump.tx

to the path where the EEPROM table file is to bhe saved and assign file na

sktophseeprom_dumpsbn??_eeprom_table.txt

Started creating the EEPROM table...
Extraction progress: 188:x

Finished creating the EEPROM table.

(@nio x|

0 Finished creating the EEPROM table.

If the EEPROM configuration file that the user selects in Step 3 is corrupted, an
error displays in the command window followed by an error dialog box. Refer to
Figure 2-38. Click OK button on the error dialog box and restart the application
using a good EEPROM configuration file.

FIGURE 2-38: ERROR DUE TO CORRUPTED EEPROM FILE

C:\Users'c13! pData'Local\Tenp' IXPO03.TMP\bm

mﬂﬂtI‘Nﬂﬂmtllﬂﬂﬂ:lmthﬂlﬂtIiﬂmﬂﬂﬂﬂtmﬂﬂﬂiﬂlﬂﬂﬂﬂﬂtIiﬂlﬂiﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂI:N:Ilﬂﬂitllﬂﬂitl n
HugnanEnRREERERERREEREE BM?? EEPROM TABLE UTILITY HEHESHUEHERBRBBRHBEBHTHEHHTHN
BHARBHBRBUBHBERRBEBRERBBEHHREEHREBRRERHBEHRRRRBBBARRRHRRBRBRBRARERERRBHRE BHRTY .

and open the EEPROM dump l‘x]" reated using BM?7 EEPROM or UI tool...
s5c13538 A d .

to the path where the EEPROM table file is to be saved and a
. rsucl3538\Desktopreeprom_dump bm??_eeprom_tahle . txt

Started creating the EEPROM table...

Failed to create the EEPROM table.
Corrupt EEPROM dump file selected by user?

(@eror x|

0 Corrupt EEPROM dump file selected by user!
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8. Copy the EEPROM table file created by the utility into the BM77 Configuration
Library workspace folder. Import the EEPROM table file into the workspace to
configure BM77 with the EEPROM table. For an example on how to import and
use the EEPROM table, refer to the bm77 configure demo.X workspace
installed as part of the PIC configuration library.

253 BM77 Configuration Library

The BM77 Configuration Library provides a set of functions to create command proto-
col packets to perform the following fiunctions:

» Update the System, the Bluetooth Classic and Low-Energy configuration parame-
ters of BM77

» Set/get the EEPROM configuration parameters

* Bulk write of EEPROM configuration

» Perform pairing procedure with BM77

» Configure a subset of parameters in application mode on BM77
» Put the BM77 into different operating modes

The BM77 Configuration Library Installer is available on the BM77-PICtail webpage at
www.microchip.com/bm-77-pictail. To install the BM77 Configuration Library along with
BM77 Configure Demo MPLAB workspace and BM77 EEPROM Table Utility, download
the BM77 Configuration Library Installer into a Windows PC, open the installer applica-
tion and then follow the installer instructions. The readme . txt provides an overview
of the components installed and available documentation.

The BM77 uses the UART interface for configuration and data transfer. If the BM77 is
paired and connected, and the SPP profile is active, the data transferred is raw by
nature. The BM77 Configuration and Events are defined as Command and Response
protocol packets. Command packet is sent to BM77 over UART to update a parameter.
Response packet is received from BM77 over UART for the command issued. The
BM77 also sends Event packets over UART when a defined event occurs. For more
information on the available functions in the BM77 configuration library, refer to the
BM77ConfigLibraryHelp.chm file.

The BM77 configures a demo that showcases a proof-of-concept example on how to
interface with the BM77 PICtail/PICtail Plus Board with a PIC microcontroller (MCU). In
this demonstration, the BM77 module on the BM77 PICtail is configured through the
PIC MCU. A Bluetooth device can be paired and connected to the BM77 module after
configuring the BM77. Data can be transferred to and from the BM77 module once con-
nected.

To start the demo, perform the following steps:

1. Set afew Bluetooth parameters using the EEPROM mode to access and update
the parameters on the EEPROM.

2. The demo initiates the application mode and the BM77 module enters the Con-
figure mode. In Configure mode, the demo gains access and reupdates some of
the Bluetooth parameters to show an example of the application mode functions
usage.

3. The BM77 waits for the Pairing procedure after exiting the Configure mode. If the
connecting Bluetooth device initiates the Pairing procedure, the BM77 performs
pairing by prompting the user for a passkey or confirmation as required. Once the
pairing is complete where the Bluetooth device is connected to the BM77 and the
SPP is active with an emulated serial cable, the connection is enabled. The demo
enables the data transfer over UART between the BM77 and the connected
Bluetooth device.

4. The debug UART is used to perform the pairing procedure and for data transfer
to and from the BM77 when connected.
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The EEPROM BULK WRITE preprocessor directive enables bulk write of the EEPROM
instead of the default function that configures each EEPROM parameter. Using
EEPROM BULK WRITE, the EEPROM table file included in BM77 EEPROM TABLE is
created using the BM77 EEPROM Table Utility through

bm77 eeprom table utility.exe foundinbm77 eeprom table utility
folder. Refer to Section 2.5.2 “BM77 EEPROM Table Utility”.

The BM77 configure demo performs the following functions:

» Configuration - Sets and gets a few BM77 EEPROM configuration parameters or
performs bulk write of EEPROM based on selected option and invokes functions
in the Configure mode.

» Pairing procedure - Performs pairing based on the Pairing mode selected. If Just
Works mode is selected, the pairing requires no user intervention. If Passkey
Entry mode or Passkey Yes/No Confirm mode is selected, user intervention is
required. In this demo, the debug UART port is used to enter passkey or yes/no
confirmation. If Passkey Entry mode is selected, the program prompts the user to
enter the entry key on the debug UART port. In this case, enter the 6-digit passkey
and press <Enter>. If Passkey Yes/No Confirm mode is selected, the program
prompts the user to enter the yes/no confirmation on the debug UART port by
entering a <y> or <n> response, and then press <Enter>.

» Data Connection - Once the pairing procedure completes successfully and the
Bluetooth device connects to BM77, the debug UART is used to transfer data to
and from the BM77.

The BM77 PICtail uses the UART interface and GPIO ports to configure, control and
transfer data to the PIC MCU. For more information on the UART configuration, refer
to the BM77SPPx3MC?2 Bluetooth® 4.0 Dual Mode Module Data Sheet available for

download from http://www.microchip.com/products/BM77.

The following are examples of supported hardware combinations in the BM77
Configure Demo MPLAB workspace:
 MPLAB PIC32 Configuration

- Explorer 16 Development Board (DM240001)

- PIC32MX795F512L Plug-In Module (MA320003)

- BM77 PICtail/PICtail Plus Board (BM-77-PICTAIL)
* MPLAB PIC24 Configuration

- Explorer 16 Development Board (DM240001)

- PIC24FJ128GA010 Plug-In Module (MA240011)

- BM77 PICtail/PICtail Plus Board (BM-77-PICTAIL)
* MPLAB PIC18 Configuration

- PIC18 Explorer Board (DM183032)

- PIC18F87J11 Plug-In Module (MA180020)

- BM77 PICtail/PICtail Plus Board (BM-77-PICTAIL)
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The steps described in Section 2.4.1 “Bluetooth® SPP Connection to Android
Smartphone/Tablet” and Section 2.4.2 “Bluetooth Low Energy Data Connection
to iOS Device” in using the BTChat APP on Android device and the ISSC BLETR APP,
can be used to pair, connect, and transfer data to the BM77 PICtail Board, with the
exception that the BM77 PICtail Board is interfaced to a PIC MCU over the PICtail inter-
face and then transfer data through the PICtail interface and not the USB-UART
MCP2200 interface.

To program/debug the BM77 Configure Demo MPLAB workspace, perform the
following steps:

1. Plug the PIC Plug-In-Module (PIM) into the relevant Explorer Development
Board based on the hardware combination selected for evaluation.

Note: If using PIC32MX795F512L PIM, ensure that on jumpers J1 and J2 on the
PIM, pins 2 and 3 are connected using a jumper to select the CAN config-
uration and all jumpers on J9 and J10 on the PIM are not connected.

2. Plug the BM77 PICtail/PICtail Plus Board into the Explorer Development Board
with the BM77 module facing towards the PIC PIM as shown in Figure 1-5 or
Figure 1-6 based on the hardware combination used.

3. [Optional] A debug UART port can be connected to a PC terminal emulator
program.

Note: Using the Explorer 16 Development Board, a debug UART is available on
the DB9 UART serial connector P1. If using the PIC18 Explorer Board, the
debug UART must be manually tapped from pins RG1/TX2 and RG2/RX2
on J5 header using an external wiring.

4. Provide power through the 9V power input port available on the Explorer
Development Board.

5. Program the PIC32 with the bm77 configure demo xc32.hex orthe PIC24
with the bm77 configure demo xcl6.hex or the PIC18 with the
bm77 configure demo xc8.hex in the “precompiled_hex” sub-directory.

6. Alternately, open the bm77 configure demo.X MPLABX workspace using
the MPLABX IDE to compile and program or enter Debug mode and then select
any of the following workspace configurations (PIC32, PIC24, or PIC18) based
on the specified hardware combination as shown in Figure 2-39.

FIGURE 2-39: SELECTED WORKSPACE CONFIGURATION

bm77_configure_demo : PIC32

ke Source Refactor Run Debug Team Tools Window Help

E‘t - = 13 - E. ﬁ‘ % = £ ‘D -
| picsz T -2 -
_..JCH—FEEfg—Enﬂguration - PIC32 (active)}

e demo  PIc24 e B R S N R B A

Cuskomize., ..
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To run the BM77 Configure Demo MPLAB workspace after setting up the hardware
combination and programming the PIC, perform the following the steps:

1. Observe the BM77 configuration by inserting break points in the workspace or
optionally use the debug UART.

2. On BM77 web page, click on the BM77 Android App Demo to download the
Android APK file (BtChat V1.0.3.apk) .

3. Open the BtChat APP installed by the BtChat Vv1.0.3 and scan for the
Bluetooth devices on the Android device.

4. Select the BM77 device in the scan list and click to pair and connect.

5. The application uses Just Works pairing by default. If using the Passkey Entry or
Passkey Yes/No Confirm mode, provide the passkey or confirmation using the
debug UART port.

6. Once connected, the data can be transmitted from BM77 through the debug
UART port to the BtChat APP over the Bluetooth link. Enable “Show Rx Text”
option in the BtChat APP settings. The BtChat APP sends data back to the BM77
that is later received through the debug UART.

Alternately, any suitable Bluetooth SPP Data Terminal application can be used to trans-
fer data back and forth by following the steps described in this demonstration.
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Appendix A. BM77 Module PIN Assignment

A1 BM77 MODULE PIN ASSIGNMENT
Figure A-1 shows the pinout for BM77 module.

FIGURE A-1: BM77SPP03 MODULE PIN ASSIGNMENT
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Table A-1 describes the pins for BM77 module.
TABLE A-1: BM77 MODULE PIN DESCRIPTION
PIN Type Name Description
P GND Ground
2 P BAT_IN 4.2~3.3V Power input
| SW_BTN Input for software button
H: Power On
L: Power Off
4 P LDO33_0 3V3 LDO output
5 P VDD_IO Main power supply
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TABLE A-1: BM77 MODULE PIN DESCRIPTION (CONTINUED)
PIN Type Name Description
6 P LDO18_ O LDO18 output
7 | WAKEUP Wakes BM77 from Shutdown state (Active-Low)
Valid only while BM77 is in Shutdown state
8 P PMULDO_O Power management unit output
9 O P04 UART_TX_IND:
H: BM77 indicates that UART data is transmitted out after a certain
timing. (Setting by EEPROM, default 5 ms)
L: Otherwise.
STATUS_IND_2:
BM77 State indication, refer to P15
10 (0] P15 STATUS_IND:
Bluetooth link status indication
P15/P04: HH - Power default value and Shutdown state
P15/P04: HL - Access state
P15/P04: LL - Link state without UART_TXD
P15/P04: LH - Link state with UART_TXD
1 N/A P12/SCL I12C_SCL, Reserved
12 N/A P13/SDA 12C_SDA, Reserved
13 | P17 - UART_CTS:
- Configurable Functional GPIO
14 110 P05 Configurable Functional GPIO
15 O P00 - UART_RTS
- Configurable Functional GPIO
16 | P20 System configuration, refer to P2_4. (No drive under APP mode)
17 | P24 Boot mode selection. (No drive under APP Mode)
P2_0/P2_4:
HH - Application
LL - Boot mode
LH - HCI UART mode for testing and system configuration
18 | EAN ROM/Flash selection. (No drive under APP Mode)
H: ROM code
L: Flash code
19 | RST_N External reset input (Active-Low), Clock period 62.5n at least
20 | HCI_RXD UART_RXD
21 O HCI_TXD UART_TXD
22 /0 P31 Configurable Functional GPIO
23 | P32 Configurable Functional GPIO
24 | P33 Configurable Functional GPIO
25 | P34 Configurable Functional GPIO
26 (0] P36 Reserved
27 110 P37 Configurable Functional GPIO
28 O LED1 LED1 driver
29 P GND Ground
30 RI/O BT_RF RF Port
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Appendix B. Schematics

B.1 BM77 PICtail™/PICtail Plus BOARD SCHEMATICS
Figure B-1 shows the BM77 PICtail/PICtail Plus Board schematics.
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Appendix C. Questions and Answers

C.1  QUESTIONS AND ANSWERS

1. Is the BM77 Module Data Sheet available?

Yes. The BM77 data sheet is available for download from the Microchip web site
at www.microchip.com/BM77.

2. When I connect the BM77 PICtail board to the host PC, the COM port does
not appear.

Try to unplug the USB cable and plug it back to the PC. Check if the MCP2200
drivers are installed. Otherwise, download and install the MCP2200 drivers.

3. What is the maximum supported Baud Rate of BM77 UART?
The maximum baud rate is 921600 used with 16 MHz crystal.

4. How do you change Bluetooth parameters such as name, Device Info, COD,
rate, inquiry and page scan windows?

The configuration settings are accessed using the Ul Tool software utility. The
configuration settings can be updated on the BM77 using the BM77 Configura-
tion Library. Contact your Microchip representative to request additional configu-
ration tools including BM77 Ul tool and other documentation for BM77.

5. What is default security mode for SPP?
Simple Secure Pairing (SSP)/Just Works mode.
6. Is there an Android™ BTLE demonstration application?

At this time, Android support for dual mode Bluetooth devices, such as the BM77,
is limited to Bluetooth Classic SPP data service.

7. Is the source code for iOS and Android APP available?

Contact your Microchip representative to request the source code packages for
the Smartphone Apps.
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Tel: 86-755-8864-2200
Fax: 86-755-8203-1760

China - Wuhan

Tel: 86-27-5980-5300

Fax: 86-27-5980-5118
China - Xian

Tel: 86-29-8833-7252

Fax: 86-29-8833-7256

ASIA/PACIFIC

China - Xiamen
Tel: 86-592-2388138
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040
Fax: 86-756-3210049

India - Bangalore
Tel: 91-80-3090-4444
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-3019-1500

Japan - Osaka
Tel: 81-6-6152-7160
Fax: 81-6-6152-9310
Japan - Tokyo
Tel: 81-3-6880- 3770
Fax: 81-3-6880-3771

Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302

Korea - Seoul

Tel: 82-2-554-7200

Fax: 82-2-558-5932 or
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857

Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870

Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850
Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955

Taiwan - Kaohsiung
Tel: 886-7-213-7828
Taiwan - Taipei

Tel: 886-2-2508-8600
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829

France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Dusseldorf
Tel: 49-2129-3766400

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781

Italy - Venice
Tel: 39-049-7625286

Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340

Poland - Warsaw

Tel: 48-22-3325737
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820
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