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Bluetooth® Multi-Speaker Audio Application
INTRODUCTION
Microchip’s Multi-Speaker Bluetooth Audio solution
utilizes Microchip proprietary technology to connect a
master speaker to one or multiple slave speakers
through a modified Bluetooth protocol. Multi-speaker
functionality is implemented using Microchip’s BM6x
family of modules. One (master) speaker can either be
connected to an audio streaming Bluetooth device
(smartphone, tablet, laptop, etc.) or its own auxiliary
input (AUX/LINE-In jack), and re-transmit either of the
two audio sources to one or more speakers acting as a
slave.

Multi-speaker solutions can be used with Class 1 BM64
modules, which allow for extended range. This is a
practical technology for applications such as PA
conference systems or wireless audio throughout
indoor or outdoor.
Multi-speaker can be provisioned to Concert mode
(three or more speakers) or in Stereo mode (two
speakers). For more details, refer to “Demo Setup”
and “Firmware Capabilities/Features”.
Figure 1 illustrates a typical Concert mode application
where the master speaker is connected to an audio
streaming device through Bluetooth.

FIGURE 1: CONCERT MODE: MASTER IS CONNECTED TO BLUETOOTH-ENABLED DEVICE 
THROUGH BLUETOOTH
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Figure 2 illustrates a typical Concert mode application
where the master is connected to an audio streaming
device through AUX-In.

FIGURE 2: CONCERT MODE: MASTER IS CONNECTED TO AUDIO STREAMING DEVICE 
THROUGH AUX-IN

Figure 3 illustrates a typical Stereo mode application
where the master is connected to an audio streaming
device through Bluetooth.

FIGURE 3: STEREO MODE: MASTER IS CONNECTED TO AUDIO STREAMING DEVICE 
THROUGH BLUETOOTH
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Figure 4 illustrates a typical Stereo mode application
where the master is connected to an audio streaming
device through AUX-In.

FIGURE 4: STEREO MODE: MASTER IS CONNECTED TO AUDIO STREAMING DEVICE 
THROUGH AUX-IN

There is no limit for the number of slave speakers
which can connect to the master in Concert mode.

REQUIREMENTS

Documentation
• “BM64 EVB User’s Guide” (DS50002514)
• “BM62/64 Bluetooth® 4.2 Stereo Audio Module 

Data Sheet” (DS60001403)

Software
• Firmware: MSPK V1.xx 
• MCU: PIC18 MSPK V1.x.x
• EEPROM Table: Customized EEPROM table 

(*.ipf)
• Microchip Bluetooth Audio (MBA) App v1.xx

Hardware
• BM64 EVB
• MCU Programmer: MPLAB REAL ICE™/ICD 3/

PICkit™ 3
• 15V power supply
• Micro-USB cable
• Bluetooth-enabled audio device such as 

smartphone, tablet etc.
• AUX-In enabled audio streaming device

• Speakers which accepts L+/- and R+/- as input
• Android device 6.0 and higher

Tools
MSPK V1.xx package contains all the required tools.

DEMO SETUP
It is mandatory to program BM64 EVB with MSPK
V1.xx software. If the BM64 EVB is not programmed
with MSPK V1.xx software before the demo, follow the
procedure from step 1 through step 5 to set up the
demo. If EVB has previously been programmed with
MSPK V1.xx then skip step 1.

1. Software Update
Update the firmware and MCU code from the MSPK
V1.xx software package. For more information on
firmware and MCU update procedure, refer to “BM64
EVB User’s Guide” (DS50002514), Section 3.6 and
Section 3.7 respectively. To program the EEPROM,
refer to Section 3.5 of “BM64 EVB User’s Guide”
(DS50002514). Four EEPROM tables are provided in
the package. If a customer has more than four devices
or needs to customize the setting, then refer to
Appendix B: “Customizing UI and DSP
Parameters”.
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2. Connection
Connect a speaker to R/L+/- on the BM64 EVB. Only
one speaker needs to be connected per EVB.

3. Power-up
Connect all the BM64 EVBs to 15 V supply and short
press MFB on all the EVBs.

4. Installation
Install the Microchip Bluetooth Audio App on Android
6.0 or higher device. Refer to the procedure in
Appendix A: “Android App Installation” to install the
Android application.

5. Provisioning
To provision multi-speaker into Concert/Stereo mode, a
set of commands needs to be sent from MCU. These
commands are sent either through pressing the button

on the BM64 EVB or through Microchip Bluetooth
Audio App utilizing BLE UART Transparent mode
command.

FUNCTIONALITY OF BUTTONS ON BM64 EVB
The BM64 EVB provides various button functionality:
• Short press MFB: To power-on/off BM64 EVB
• Long press MFB: To enter into Pairing mode
• Long press SW22: To enter into Master/Slave 

mode in Concert mode
• Short double press SW22: To add a new slave to 

the master
• Long press SW39: To enter into Master/Slave 

mode in Stereo mode
• Short press SW40: To toggle audio source 

between AUX-In and Bluetooth audio

Figure 5 illustrates the functionality of all the buttons
available on the BM64 EVB.

FIGURE 5: BM64 EVB WITH VARIOUS BUTTON FUNCTIONALITY

Note: The Android version of the Microchip
Bluetooth Audio App is available in the
Google Play™ Store and the iOS version
of the app is available in the Apple
iTunes® store. Note: Long press is longer than 3 seconds and

short press is shorter than 3 seconds.
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Concert Mode
Short press MFB on all the BM64 EVBs. This will
power-on the EVB and initialization will be done. A
flashing LED indicates that the BM64 EVB is powered
up. A “power-on” voice prompt will also be played out.
Long press SW22 on all EVBs. The EVB will have
either solid red or blue LED flashing after a short time
period. The EVB with solid red LED is connected as a
slave to the EVB with a flashing blue LED as master.
The EVB on which SW22 is pressed first is provisioned
as master and others are provisioned as slave.
To connect the master with a Bluetooth streaming
device, long press MFB on master (flashing blue LED
on the EVB) to enter into Pairing mode. A “ready to
pair” voice prompt is played out. Pair with Bluetooth-
enabled audio streaming device. The “pairing
completed” voice prompt will be played out after the
pairing is completed with a Bluetooth-enabled device
such as smartphone, tablet etc., and flashing blue LED
will become solid blue on the EVB. Now play music on
the audio streaming device. Music will be heard on
master and slave speakers.
To add a new slave, short double press SW22 on the
master and then long press SW22 on the new slave.
The new slave will have solid red LED indicating that it
is added in the group. Music will be heard on the newly
added slave along with master and slave speakers.
To play the audio through AUX-In, connect the master
(flashing/solid blue LED) with the audio streaming
device through the AUX-In cable. Play music on the
audio streaming device and the audio will be heard on
both master and slave speakers. If Bluetooth audio was
playing before inserting the AUX-In, it will pause the
Bluetooth audio and AUX-In audio will start playing.
Press SW40 on the EVB to toggle the audio source
between AUX-In and Bluetooth. When the AUX-In
cable is removed, the Bluetooth audio will resume in
previous state.
A short press MFB on the master device will power-off
master and connected slave devices.

Stereo Mode
Short press MFB on all BM64 EVBs. This will power-on
the EVB and initialization will be done. A flashing LED
indicates that the BM64 EVB is powered-up. A “power-
on” voice prompt will also be played out. Long press
SW39 on all EVBs. Initially red LED will flash on all
EVBs. The EVB will have either solid red or flashing
blue LED after some time period. The EVB with solid
red LED is connected as a slave to the EVB with
flashing blue LED as master. The EVB on which SW39
is pressed first is provisioned as master and the
remaining are provisioned as slave.
To connect the master with Bluetooth streaming device,
long press MFB on master (flashing blue LED) to enter
into pairing mode. A “ready to pair” voice prompt will be
played out. Pair with Bluetooth-enabled streaming

device, and a “pairing completed” voice prompt will be
played out. In addition, a flashing blue LED will become
solid blue on the EVB. Now play music on the audio
streaming device. Music will be heard on master and
slave speakers.
To play the audio through AUX-In, connect the master
(flashing/solid blue LED) with the audio streaming
device through AUX-In cable. Play music on audio
streaming device, the audio will be heard on both
master and slave speakers. If Bluetooth audio is
playing before inserting the AUX-In, it will pause the
Bluetooth audio and AUX-In audio will start playing.
Press SW40 on the EVB to toggle the audio source
between AUX-In and Bluetooth. When the AUX-In
cable is removed, the Bluetooth audio will resume in its
previous state.
A short press MFB on the master device will power-off
the master and connected slave device.

CONCERT MODE PROVISIONING USING 
MICROCHIP BLUETOOTH AUDIO APP
1. Press MFB on all the BM64 EVBs. The Android

app can also be used to power on individual
BM64 EVB. For more details, refer to Appendix
D: “Android App Power Mode”.

2. Open Microchip Bluetooth Audio
Android App on an Android phone. The fol-
lowing screen is displayed, see Figure 6.
 2018 Microchip Technology Inc. DS00002645A-Page 5
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FIGURE 6: MICROCHIP BLUETOOTH AUDIO ANDROID APP

3. A list of connectable BLE devices is displayed.
Select any one device MCHP_Multi_x (see
Figure 6) and assign the role of master/slave. In

Concert mode, assign one as master and other
as slaves. Select Concert Slave to assign one
of the BM64 EVB as a slave, see Figure 7.

FIGURE 7: SELECTING OPERATIONAL MODE
 2018 Microchip Technology Inc. DS00002645A-Page 6
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4. When the device is selected as a slave/master,

“grouping” is displayed as Group Status, see
Figure 8. Then the red LED will start flashing on

the BM64 EVB. Repeat this step for the other
slave EVBs.

FIGURE 8: GROUPING SLAVE/MASTER

5. Select Concert Master to assign one of the BM64 EVB as a master, see Figure 9.
 2018 Microchip Technology Inc. DS00002645A-Page 7
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FIGURE 9: SELECTING CONCERT MASTER

6. The red LED will flash on slave and will be con-
nected to the master with the flashing blue LED.
From the app select Concert Master, see

Figure 9. The “Concert Master” is assigned to a
BM64 EVB, see Figure 10.

FIGURE 10: STATUS CONCERT MASTER
 2018 Microchip Technology Inc. DS00002645A-Page 8



AN2645

7. From the app, click Audio, select Pairing Mode

Enter to enter Pairing mode, see Figure 11. A
“ready to pair” voice prompt is played out on
master BM64 EVB. Select Speaker Connec-
tion Connect and a list of discoverable Blue-

tooth devices will be displayed on the Android
phone; select the device with name MCHP_-
Multi_x to pair and connect. A “device con-
nected” voice prompt is played out the and
flashing blue LED becomes solid blue.

FIGURE 11: AUDIO CONNECTION

8. Control the music from the app through Music
Control, see Figure 11. Click Play, and music
will play on both master and slave speakers.

9. For AUX-In mode, connect an audio streaming
device with the master (solid/flashing blue LED)
through audio AUX-In cable and play music.
Music will play on both master and slave speak-
ers.

10. To toggle the audio source, click the Toggle
button on the app, as illustrated in Figure 12.
 2018 Microchip Technology Inc. DS00002645A-Page 9
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FIGURE 12: TOGGLE AUDIO SOURCE

 ADDING A NEW SLAVE
1. From the app pause the music play. Click the

Setting tab, select Concert Master. A small
window will pop up, select Add new slave to
add a new slave, see Figure 13.
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FIGURE 13: ADDING A NEW SLAVE

2. Go to Scan mode and click Scan. “Waiting for
new slave” displays, see Figure 14. Select

Concert Slave to add as a slave.

FIGURE 14: SCANNING FOR NEW SLAVE
 2018 Microchip Technology Inc. DS00002645A-Page 11
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3. New slave is added to the master. Click Scan

and select Concert Master. Play music from the
Audio tab (see Figure 11). Music will be heard
on master and slave including newly added
slave.

STEREO MODE PROVISIONING USING 
MICROCHIP BLUETOOTH AUDIO ANDROID 
APP
1. In Stereo mode two speakers are used, one as

master and another as slave. Stereo mode pro-
visioning through the Microchip Bluetooth
Audio Android App is similar to Concert
mode provisioning. Select Stereo Master and
Stereo Slave from the app, see Figure 15, in
place of Concert mode master and Concert
mode slave in step 1 through step 8 (“Concert

Mode Provisioning Using Microchip Blue-
tooth Audio App”). Slave will have a solid red
LED and master will have flashing/solid blue
LED.

2. For AUX-In audio, connect master (solid/flash-
ing blue LED) with audio streaming device
through AUX-In cable.

3. The AUX-In and the Bluetooth source can be
toggled from the app toggle button, as illustrated
in Figure 11.

FIGURE 15: PROVISIONING STEREO MODE

QUICK MASTER/SLAVE SETUP
The Microchip Bluetooth Audio App has added a new
feature to establish quick master and slave speakers.
1. From the Microchip Bluetooth Audio App, click

Settings, as illustrated in Figure 16.

Note: It is not mandatory that the Bluetooth
streaming device and provisioning device
be the same. Instead, one Android/iOS
device can be used for provisioning and
another Bluetooth audio device for music
play. Provisioning is done through BLE.
 2018 Microchip Technology Inc. DS00002645A-Page 12
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FIGURE 16: QUICK MASTER/SLAVE SETUP

2. Select Create Personal Group, as illustrated in Figure 17.

FIGURE 17: CREATING PERSONAL GROUP
 2018 Microchip Technology Inc. DS00002645A-Page 13
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3. Select Stereo/Concert mode from the pop-up window, as illustrated in Figure 18.

FIGURE 18: SELECTING STEREO/CONCERT MODE

4. After selecting the mode, the Personal Audio
group page is displayed. Enter name (any user-
defined) and select master and slave speakers,
as illustrated in Figure 19.
 2018 Microchip Technology Inc. DS00002645A-Page 14
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FIGURE 19: PERSONAL AUDIO GROUP SETTINGS

5. Master and slave speakers will be created. To
play music, follow step 7 through step 10 from
“Concert Mode Provisioning Using Micro-
chip Bluetooth Audio App”.

RENAMING SPEAKER
The speaker name can be changed through the app, as
illustrated in Figure 20. The change in speaker name is
permanent, i.e. upon power cycle the new speaker
name is retained.
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FIGURE 20: RENAMING SPEAKER
 2018 Microchip Technology Inc. DS00002645A-Page 16
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EQUALIZER SETTING
The equalizer parameters can be set/changed from the
Microchip Bluetooth Audio App.

1. Select Equalizer Settings > Edit to edit the
equalizer parameters, as illustrated in
Figure 21.

FIGURE 21: EDITING EQUALIZER SETTINGS

2. Select the standard equalizer parameters from the list, as illustrated in Figure 22.
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FIGURE 22: STANDARD EQUALIZER PARAMETERS LIST

3. Select Manual Settings to set the equalizer parameters manually, as illustrated in Figure 23.

FIGURE 23: MANUAL SETTINGS OF EQUALIZER PARAMETERS
 2018 Microchip Technology Inc. DS00002645A-Page 18
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COMMAND PROMPT FEATURE
The Microchip Bluetooth Audio App provides a
command prompt feature. Any command can be sent
from this command prompt to a connected BM64

device as illustrated in Figure 24. This feature is used
to test the customized command such as lighting
control, volume control of particular speaker, zone
information extraction and reprogramming, etc.

FIGURE 24: COMMAND PROMPT 
 2018 Microchip Technology Inc. DS00002645A-Page 19
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FIRMWARE CAPABILITIES/
FEATURES
The following features are supported in the multi-
speaker V1.xx firmware:

Concert Mode
In Concert mode three or more speakers are used. One
speaker works as master and rest as slaves,
connected to the master through Bluetooth. The master
is connected to a Bluetooth-enabled streaming device
through Bluetooth (such as smartphone) or to an AUX-
In cable. Figure 1 and Figure 2 illustrate a typical
Concert mode application. The audio packets are SBC
encoded with medium quality setting and audio packet
is not ACKed by slave. There is no feedback
mechanism between slaves and  the master. The
button press on the master is communicated to the
slave, but the button press on the slave affects only the
slave speaker on which the button is pressed. The
AUX-In audio is SBC-encoded with medium quality
settings by the master. It follows the same procedure of
transmission as a Bluetooth packet received by the
master. The AUX-In audio to a slave speaker plays on
the slave speaker only. It is not transmitted to the
master speaker.

Stereo Mode
In Stereo mode two speakers are used. One speaker
works as a master and another as a slave connected to
the master through Bluetooth. The master speaker is
connected to a Bluetooth-enabled streaming device
through Bluetooth or through AUX-In cable to an audio
streaming device. Figure 3 and Figure 4 illustrate a
typical Stereo mode application. The audio packets are
SBC-encoded with a high quality setting and every
packet is ACKed by slave. The lost packet or NACKed
packet is re-transmitted by the master. The button
press is synchronized on both the master and slave i.e.
play, pause, volume, up/down button press on master
and slave speaker has similar effect. The AUX-In audio
is SBC-encoded with high quality settings by master. It
follows the same procedure of transmission as the
Bluetooth packet received by the master. The AUX-In
audio on slave speaker plays on the slave speaker and
is not transmitted to the master speaker. The auto-
reconnect feature has been enabled in stereo mode;
i.e., upon the power cycle of master and slave, they
reconnect.

Zone/Group
The concept of a zone or group applies when one
group of speakers cannot connect with another group
of speakers in a multi-speaker system. There is one
master speaker and multiple slave speakers in a group.
Each group is identified by 2 bytes unique ID. This

unique ID can be programmed into a set of speakers to
make them into a group. Many such groups can co-
exist without interfering with one another.

Simultaneous Bluetooth and AUX-In 
Audio
Both Concert mode and Stereo mode support
simultaneous Bluetooth audio and AUX-In audio. The
audio source can be toggled by short pressing SW40
on the EVB. This functionality is also available on the
Microchip Bluetooth Audio App, see Figure 12.

Programmable AVRCP Version
Audio/Video Remote Control Profile (AVRCP) version
can be programmed to v1.6/v1.3. For more details,
refer to Appendix E: “AVRCP Version”.

AAC Codec
AAC codec has been enabled. To enable Advanced
Audio Coding (AAC) codec, refer to Appendix F:
“AAC Codec”. The AAC codec is preferred for iOS
devices.

Programmable AUX-In Latency
The AUX-In latency can be programmed from 20 ms to
80 ms. For more details, refer to Appendix G:
“Programming AUX-In Latency”.

Auto Reconnect
The Concert/Stereo modes support the auto-reconnect
feature i.e. upon power cycle master and slave
reconnects.

Voice Prompt and Hands Free Profile
Voice prompt and HFP are mono by default and can be
enabled in Stereo mode (L and R channel). Refer to
C.1 “Selecting UI Parameters”.

Note 1: EEPROM address 0x87 and 0x88 is
reserved for storing unique ID. A new
UART command has been added to pro-
gram group ID. 
 2018 Microchip Technology Inc. DS00002645A-Page 20



AN2645

MCU AND CODEC
The MSPK V1.xx code is developed and tested on the
BM64 EVB. The BM64 EVB contains the BM64
module, PIC18 MCU and a Yamaha DSP. However,
PIC18 and Yamaha DSP can be replaced by another
MCU and codec, but the BM6x module is mandatory.

MCU and BM64 communication
The MCU communicates with the BM64 module
through UART. A minimum set of hardware
connections is required to interface MCU to the BM64
module. Figure 25 illustrates the minimum connections
required by the relevant hardware pins on the BM64
module.

FIGURE 25: MCU AND BM64 EVB INTERFACE

MCU Commands
MCU communicates with the BM64 module through
UART commands. A summary of the commands is
provided in “AudioUARTCommandSet_Summary_tabl
e_V2.0x.xlsx” and details of the commands are
provided in “AudioUARTCommandSet_v2 0x.docx”.
Both the documents are part of the MSPK V1.xx
software package.

PACKAGE CONTENTS
The MSPK V1.xx package contains the following:
1. MSPK Firmware V1.xx(.hex file only)
2. Sample EEPROM table (*.ipf files), UI file

(.txt) and DSP file (.txt)
3. PIC18 MCU code (binary and source code)
4. Microchip Bluetooth Audio Android/

iOS App and their source code
5. Documentation

- Application Note
- AudioUARTCommandSet_v2 0x.docx
- AudioUARTCommandSet_Summary_table_

V2.0x.xlsx
- Release Note

6. Tools
- UI Tool
- DSP Tool
- isupdate
- EEPROM Tool
- UART Command Set Tool
- MP Tool

MULTI-SPEAKER USER 
APPLICATION
• Museum guided tour
• Restaurant
• Outdoor entertainment

Note: 44.1K to 48K Audio SRC(ASRC) and 8/
16K to 48K Voice SRC(VSRC) are sup-
ported in MSPK v1.1. Therefore, any
Codec/Class D amplifier can be used.
ASRC and VSRC can be selected in UI,
refer to C.1 “Selecting UI Parameters”.
 2018 Microchip Technology Inc. DS00002645A-Page 21
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• In-home entertainment
• Retail shops

PERFORMANCE METRICS

Latency 
• Latency between master and slave speakers is in 

sub millisecond (<0.3 ms) range
• Latency between Bluetooth streaming device and 

master is up to 240 ms

• Latency between audio device connected through 
AUX-In to the master is programmable between 
20 ms to 80 ms

Range
The customer can choose Class 1 or Class 2 based
upon the end application. Table 1 provides the BM64
module Class 1 and Class 2 part numbers.

Power Consumption
The Advanced Audio Distribution Profile (A2DP)
streaming consumes up to 13 mA. Since the master is
re-transmitting and SBC encoding for AUX-In audio,
power consumption is doubled; i.e., up to 25 mA. The
BLE Beacon consumes between 1.6 mA to 1.99 mA
depending upon transmission interval and packet size.

TABLE 1: BM64 MODULE CLASS 1 AND CLASS 2 PART NUMBERS
Part No Description

BM64SPKA1MC1-0001AA Bluetooth 4.2 Stereo Audio module with BLE, I2S, Flash, Class 1 without RF 
shield, built-in antenna

BM64SPKS1MC1-0001AA Bluetooth 4.2 Stereo Audio module with BLE, I2S, Flash, Class 1 with RF shield, 
built-in antenna

BM64SPKS1MC2-0001AA Bluetooth 4.2 Stereo Audio module with BLE, I2S, Flash, Class 2 with RF shield, 
built-in antenna

BM64SPKA1MC2-0001AA Bluetooth 4.2 Stereo Audio module with BLE, I2S, Flash, Class 2 without RF 
shield, built-in antenna
 2018 Microchip Technology Inc. DS00002645A-Page 22
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APPENDIX A: ANDROID APP 

INSTALLATION
To install the application, perform the following steps:
1. Connect the Android phone to the computer

using a mini-B USB connector.

FIGURE 26: USB TRANSFER

2. It is recommended to copy the Microchip
Bluetooth Audio Android App to the

Download folder of the Android mobile device,
see Figure 27.

FIGURE 27: DOWNLOAD FOLDER OF THE ANDROID DEVICE

Note: The latest Android version (Android 6.0
and higher) does not show any directory in
the phone. Enable “Transfer files” from the
phone to access phone memory, as illus-
trated in Figure 26.
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3. From the File Manager of the mobile device,

select My Files > All Files > Download > 
MBA1_x_Android.apk.

After selecting the file, a warning message indi-
cating the installation is blocked is displayed,
see Figure 28.

FIGURE 28: WARNING MESSAGE: INSTALL BLOCKED

4. Go to Settings to open the Security screen and
enable installations from Unknown sources,

and then click OK to confirm the change, see
Figure 29.

FIGURE 29: ENABLE INSTALLATION FROM UNKNOWN SOURCES
 2018 Microchip Technology Inc. DS00002645A-Page 24
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5. A message is displayed requesting whether to

install an update to the existing application. Click
Install. A confirmation screen displays when the

application is installed, and then click Open to
run the application, see Figure 30.

FIGURE 30: UPDATE AND INSTALL THE APP

6. The app starts scanning and the timeout is for 30
seconds. A notification is displayed as “This app

needs location access”, click OK and then select
Allow, as illustrated in Figure 31.

FIGURE 31: LOCATION ACCESS
 2018 Microchip Technology Inc. DS00002645A-Page 25
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7. Click SCAN to see the list of discoverable devices nearby, as illustrated in Figure 32.

FIGURE 32: UPDATE AND INSTALL THE
 2018 Microchip Technology Inc. DS00002645A-Page 26
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APPENDIX B: CUSTOMIZING UI 

AND DSP 
PARAMETERS

B.1 Customizing UI Parameters
Perform the following steps to customize the UI
parameters:

1. Open the UI tool, UITool_IS206xGM_002_
nSPK_v1.x.x.exe from Tools\UI Tool.
Click Load to load UITool_IS206XGM_002
_BM64_EVB.txt from the same folder path and
then click Open, see Figure 33.

FIGURE 33: LOADING UI FILE

2. From the UI tool, click Edit, see Figure 34.

FIGURE 34: EDIT UI PARAMETERS
 2018 Microchip Technology Inc. DS00002645A-Page 27
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3. A window is displayed, click Next, see Figure 35.

FIGURE 35: MAIN FEATURE SETTINGS

4. Click the Sys. Setup2 tab to change the
speaker name, as illustrated in Figure 36 and
then click Finish.
 2018 Microchip Technology Inc. DS00002645A-Page 28
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FIGURE 36: CHANGING SPEAKER NAME

5. Click Exit, a window is displayed. From the
Save As window, select the file location, and

then click Save, see Figure 37.

FIGURE 37: SAVING UI PARAMETERS
 2018 Microchip Technology Inc. DS00002645A-Page 29
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B.2 Customizing DSP Parameters
Perform the following steps to customize the DSP
parameters:
1. Open the DSP Tool, DSPTool_IS206XGM_002

_nSPK05_V1.1_DSP_V1.xx.exe from
tools\DSP Tool. Click Load to load MSPK_
BM64_I2S_Master.txt from the same folder
path, as illustrated in Figure 38.

FIGURE 38: LOADING DSP PARAMETERS
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2. Click the I2S/PCM tab and perform the I2S related selection, as illustrated in Figure 39.

FIGURE 39: I2S/PCM SETTINGS
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3. Click Save to save the settings as a .txt file, as illustrated in Figure 40.

FIGURE 40: SAVING DSP PARAMETERS
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B.3 Creating *.ipf file
Perform the following steps to create *.ipf file:
1. Open MPET tool, MPET.exe from

Tools\MP_Tools_V2.1.xx.xxxx folder,

select UI Patch Only and then click Next, as
illustrated in Figure 41.

FIGURE 41: SELECTING .ipf OUTPUT FORMAT
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2. Click Browse and select IS206XGM_002_

nSPK05_V1.1_E1.x.x.x_xxxx.bin from
Tools\MP_Tools_V2.1.xx.xxxx\issc_
default_bin folder. Select the “Load default

bin into IPF” check box and then click Next, as
illustrated in Figure 42.

FIGURE 42: LOADING DEFAULT BIN FILE
 2018 Microchip Technology Inc. DS00002645A-Page 34
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3. Click “+” and select MSPK_BM64_I2S_Master.txt and UITool_IS206XGM_002_BM64_EVB.txt, as 

illustrated in Figure 43 and then click Next.

FIGURE 43: LOADING CUSTOMIZED UI AND DSP PARAMETERS
 2018 Microchip Technology Inc. DS00002645A-Page 35
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4. Select the output file name and path to create the *.ipf file as illustrated in Figure 44, and then click Next.

FIGURE 44: SELECTING OUTPUT FILE NAME AND PATH
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5. Click Generate to generate the *.ipf file, as illustrated in Figure 45.

FIGURE 45: GENERATE IPF FILE
 2018 Microchip Technology Inc. DS00002645A-Page 37
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6. After generating the *ipf file, click Finish, see Figure 46. The generated *.ipf can be directly programmed into

BM64 modules.

FIGURE 46: IPF FILE GENERATED
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APPENDIX C: CONFIGURING BM64 

I2S MASTER/SLAVE 
MODE AT 48 kHz

BM64 I2S can be configured into I2S Master and I2S
Slave modes. Appendix B: “Customizing UI and
DSP Parameters” describes BM64 configured into I2S
Master mode. This section describes BM64 configured
into I2S Slave mode.

C.1 Selecting UI Parameters
Perform all the steps from B.1 “Customizing UI
Parameters”. The only difference is enabling Audio
SRC and Voice SRC, as illustrated in Figure 47. Click
the CODEC Setup tab, enable Audio SRC, Voice SRC
and then select “External CODEC” as External codec. 
Voice Prompt and HFP can be enabled in Stereo mode.
Enable Tone Stereo and Voice Stereo, as illustrated in
Figure 47.

FIGURE 47: CODEC SETUP

Note 1: If “External CODEC” is selected as 
internal codec then audio will be routed to
analog speaker out.

2: For BM64 I2S Master mode at 48 kHz,
refer to C.1 “Selecting UI Parameters”,
B.2 “Customizing DSP Parameters”
and B.3 “Creating *.ipf file”.
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C.2 Selecting DSP Parameters
Perform all the steps from B.2 “Customizing DSP
Parameters”. The only difference is select I2S mode
as Slave mode, as illustrated in Figure 48.

FIGURE 48: I2S IN SLAVE MODE

C.3 Creating *.ipf file
For the procedure to create the *.ipf file, refer to 
B.3 “Creating *.ipf file”.
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APPENDIX D: ANDROID APP 

POWER MODE
Microchip Bluetooth Audio App can also be used for
power-on/off for an individual BM64 speaker. Touch
Power to turn on/off the BM64 speaker, as illustrated in

Figure 49. If power is turned off on the master speaker
then it will switch off master and all the connected slave
speakers, similar to the short press of MFB on the
master speaker.

FIGURE 49: POWER MODE ON/OFF
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APPENDIX E: AVRCP VERSION 
The AVRCP version 1.6/1.3 can be programmed, as
illustrated in Figure 50.

The volume control is performed on the source in
AVRCP v1.3. The absolute volume is sent to sink in
AVRCP v1.6.

FIGURE 50: SELECTING AVRCP VERSION
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APPENDIX F: AAC CODEC
AAC codec can be enabled, as illustrated in Figure 51.

FIGURE 51: ENABLE AAC CODEC
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APPENDIX G: PROGRAMMING 

AUX-IN LATENCY
The AUX-In latency can be programmed from 20 ms to
80 ms, as illustrated in Figure 52.

The value must be 3 times the intended latency value.
i.e. for 20 ms delay, Line In Latency = 20*3 = 60.

FIGURE 52: AUX-IN LATENCY
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APPENDIX H: REVISION HISTORY

Revision Description Date
A • Initial release Feb 2018
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hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
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intellectual property rights unless otherwise stated.
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