
 AN2614
 Bluetooth® Dual Mode Speaker Audio Application

Introduction

Microchip’s BM6x Bluetooth audio modules support simultaneous operation of Bluetooth Classic and Bluetooth Low
Energy (BLE). The module’s Dual Mode Speaker (DSPK) firmware can be used in a variety of end applications such
as small, medium and large speakers driving an audio amplifier.

The following figure illustrates a typical Bluetooth application.
Figure 1. Typical Bluetooth Application

The following figure illustrates a typical Aux-in audio source application.
Figure 2. Typical Aux-in Audio Source Application

In addition to supporting audio and BLE profiles, DSPK works with the Microchip Bluetooth Audio (MBA) app, which
is compatible with Android™ and iOS devices. With DSPK, consumers can use the app to configure the BM6x
module for optimal sound performance in single speaker applications. The app is configured to allow the BM6x
module to communicate with other BLE-enabled devices to issue OEM-specific commands, such as controlling light.
This allows customers the flexibility to add differentiating features to their applications. A host MCU is not required for
standard operation of the firmware.
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Requirements
DSPK is supported on BM62 and BM64. BM64 is used for applications that require an I2S digital output. Please refer
to the BM62/64 Bluetooth stereo data sheet (DS60001403A) for the full capabilities of the BM6X device.

1. Documentation
– BM64 EVB User’s Guide (DS50002514A)
– BM62/64 Bluetooth 4.2 Stereo Audio Module Data Sheet (DS60001403A)

2. Hardware
– BM62 EVB or BM64 EVB
– Bluetooth-enabled device:

• Android™: Android 6.0 or later version
• iOS: iOS 10 or later version.

– Windows® host PC with USB port
– Speaker, microphone or headset
– Micro-USB cable
– 15 V supply
– Aux-in enabled audio streaming device
– Speaker that accepts L+/-, R+/- as input

3. Software
– Firmware: DSPK V2.x.y
– MCU: PIC18 DSPK V2.x.y (only for BM64)
– EEPROM Table: Customized EEPROM table (*.ipf)
– Microchip Bluetooth Audio (MBA) mobile app

4. Tools
– The DSPK v2.x.y package contains all the required tools.

Note:  Please download DSPK v2.x.y package for BM62 from: www.microchip.com/BM62.

Note:  Please download DSPK v2.x.y package for BM64 from: www.microchip.com/BM64.

 AN2614

© 2020 Microchip Technology Inc.  Application Note DS00002614D-page 2

http://www.microchip.com/BM62
http://www.microchip.com/BM64


Table of Contents

Introduction.....................................................................................................................................................1

Requirements.................................................................................................................................................2

1. Demo Setup............................................................................................................................................ 5

1.1. Demonstration Using BM62 EVB................................................................................................. 5
1.2. Demonstration Using the BM64 EVB........................................................................................... 8
1.3. Firmware Capabilities and Features...........................................................................................22

2. Package Contents.................................................................................................................................25

3. Supported Devices................................................................................................................................26

4. Appendix A: BM62 Customized Parameters.........................................................................................27

4.1. Customization of UI parameters.................................................................................................27
4.2. Customizing DSP Parameters....................................................................................................32
4.3. Creating the *.ipf file...................................................................................................................33

5. Appendix B: BM64 Customized Parameters.........................................................................................40

5.1. Customization of UI Parameters................................................................................................ 40
5.2. Customization of the DSP Parameters.......................................................................................48
5.3. Creating *.ipf file.........................................................................................................................50

6. Appendix C: BM64 I2S Master/Slave Mode..........................................................................................51

6.1. Selecting UI Parameters............................................................................................................ 51
6.2. Selecting DSP Parameters.........................................................................................................51
6.3. Creating *.ipf file.........................................................................................................................52

7. Appendix D: BLE Status in Power Off Mode.........................................................................................53

8. Appendix E: BLE Configuration-Power Off............................................................................................54

9. Appendix F: MBA Power Mode............................................................................................................. 55

10. Appendix G: Customized Voice Prompt................................................................................................ 56

11. Appendix H: Enabling UART in BM62...................................................................................................57

12. Appendix I: MBA Application Installation...............................................................................................58

13. Appendix J: Configuring HID over GATT...............................................................................................63

14. Appendix K: Routing Audio to SPK in BM64.........................................................................................65

15. Appendix L: UPLINK SRC(48K->8K/16K), Voice, and Tone Stereo......................................................66

16. Appendix M: AVRCP Selection............................................................................................................. 68

17. Appendix N: BLE Advertisement Name................................................................................................ 69

18. Document Revision History...................................................................................................................71

The Microchip Website.................................................................................................................................72

 AN2614

© 2020 Microchip Technology Inc.  Application Note DS00002614D-page 3



Product Change Notification Service............................................................................................................72

Customer Support........................................................................................................................................ 72

Microchip Devices Code Protection Feature................................................................................................ 72

Legal Notice................................................................................................................................................. 72

Trademarks.................................................................................................................................................. 73

Quality Management System....................................................................................................................... 73

Worldwide Sales and Service.......................................................................................................................74

 AN2614

© 2020 Microchip Technology Inc.  Application Note DS00002614D-page 4



1. Demo Setup
DSPK v2.x.y works with BM62 and BM64 EVB. BM62 EVB doesn't have an external MCU, but BM64 has an external
MCU to control BM64 through UART. BM62 EVB and BM64 EVB are different and buttons are also different. Hence,
demonstration for BM62 EVB and BM64 EVB will be discussed separately.

1.1 Demonstration Using BM62 EVB

1.1.1 BM62 Setup
1. Update firmware from the DSPK v2.x.y package. Refer to section 3.6 of the BM62 EVB User's Guide

(70005260A.pdf).
2. Update EEPROM with the EEPROM table provided in the DSPK v2.x.y package. Refer to section 3.5 of the

BM62 EVB User's Guide (70005260A.pdf). One EEPROM table has been provided in the package; however,
the customer can customize the UI and DSP setting to create their customized EEPROM table. Please refer to 
Appendix A for details.

3. Connect the speaker to SPK.
4. Power-up: Connect USB to P1 (a battery can also be used to power-up, please connect 4.2 V and higher

Lithium Ion battery to JP19/JP20).
5. Install the MBA app on a smart phone (Android 6.0 or higher /iOS 10.0 and higher device).

Note:  The Android version of the MBA app is available from the Google Play™ store and the iOS version is
available in the iTunes® store. The MBA app(Android/iOS) is also provided in the DSPK v2.x.y package. Refer
to Appendix I to install the MBA1_x_Android.apk app on an Android device.

1.1.2 Button Functionality on BM62 EVB
• Long press MFB: power on/off
• Very long press MFB: enter into pairing mode
• Short press Btn1: play/pause
• Short press Btn2: volume up
• Short press Btn3: volume down
• Short press Btn4: next song
• Short press Btn5: previous song

These are default settings and can be changed through the UI tool. See Appendix A for details.

Note:  Long press is longer than 1 sec., very long press is longer than 10 sec., and short press is less than 1 sec.

1.1.3 Using Button Functionality
Long press and hold MFB. The device will power on and a voice prompt "power on" will sound. Keep pressing MFB
and the device will go into Pairing mode. Red and Blue LEDs will start flashing alternately and a voice prompt "ready
to pair" will play out. Pair with the smart phone. Once pairing is complete, a voice prompt "pairing completed" will play
out. Play music on the smart phone and music will be heard on the speaker connected with the BM62 EVB. Use
various buttons to control the music.
Note:  Audio will not be heard on the speaker without pairing completed.

1.1.4 Using the SPK Command Tool
The BM62 EVB can also be controlled through the SPK Command Tool. The SPK Command Tool is an MCU
emulation tool to control BM6X devices through UART. The following are the steps to control through the SPK
Command tool.

1. Enable UART as shown in Appendix H.
2. Connect the BM62 EVB through USB to a PC.
3. Start SPKCommandSetTool.exe.
4. Follow steps 1 through 6 as shown in the following figure to get into Pairing mode.
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Figure 1-1. SPK Command Set Tool

5. Pair and connect with the mobile phone and play music.
6. Music can also be controlled using the SPK Command Set Tool as shown in the following figure.
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Figure 1-2. SPK Command Set Tool

7. Commands can be sent using the SPK Command Set Tool as shown in the following figure.
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Figure 1-3. SPK Command Set Tool

1.1.5 Using the MBA App
Refer to section Demo with MBA App.
Note:  UART needs to be disabled when using the MBA app with the BM62 EVB.

1.2 Demonstration Using the BM64 EVB

1.2.1 BM64 Setup
1. Software upgrade – upgrade the firmware and MCU code from the DSPK 2.x.y software package. For more

information on the firmware and MCU update procedure, refer to the “BM64 EVB User’s Guide”
(DS50002514A), Section 3.6 and Section 3.7 respectively. To program the EEPROM, refer to Section 3.5 of
“BM64 EVB User’s Guide” (DS50002514A). One EEPROM table is provided in the package. If a customer
wants to customize the UI and DSP setting, then refer to Appendix B.

2. Connection – connect a speaker to R/L+/- on the BM64 EVB. Only one speaker needs to be connected.
3. Power-up – connect BM64 EVB to a 15 V supply and short press MFB on the EVB.
4. Installation – install the Microchip Bluetooth Audio App on Android 6.0 or higher device/iOS 10.0 and higher

device. The MBA app is available from the Google Play store/iTunes store.

1.2.2 Button Functionality of the BM64 EVB
• MFB (SW24)

– Short press: to power on/off
– Long press: to enter into pairing mode
– Very long press: to erase link key

• SW31
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– Short press: to play/pause
• SW23

– Short press: to go to previous song
– Long press: fast forward

• SW45
– Short press: to go to next song
– Long press: fast forward

• SW27
– Short press: volume up
– Long press: volume up continuously

• SW28
– Volume down
– Volume down continuously

• SW40
– Short press: toggle Aux-in and BT audio source

• SW22 : HID over GATT
– Short press: mouse movement left
– Double press: mouse movement downward

• SW39 Button: HID over GATT
– Short press: mouse movement right
– Double press: mouse movement upward

Note:  Long press is longer than 1 sec., very long press is longer than 10 sec., short press is less than 1 sec.

1.2.3 Demonstration Using Button Press on the BM64 EVB
The following are steps to use buttons on the BM64 EVB.

1. Short press MFB: this will power-up BM64. A voice prompt "Power On" plays out and blue LED light starts
flashing periodically.

2. Long press MFB: BM64 goes into pairing mode. A voice prompt "Ready to Pair" plays out, and blue/red LEDs
start flashing alternately.

3. Pair and connect with a cell phone. A voice prompt "Pairing Completed" plays out.
4. Play music on the phone and music will be heard on the speaker connected to the BM64 EVB.
5. Use various buttons on the BM64 EVB to control music.
6. To demonstrate HFP, connect a microphone to MIC on the EVB and then receive a phone call on the device

connected with BM6x.
7. To play audio through Aux-in, connect an audio streaming device through the Aux-in cable. Audio will be heard

on the speaker. If Bluetooth audio was playing before the Aux-in cable was inserted, it will pause the Bluetooth
audio and Aux-in audio will start playing. Short press SW40 on the BM64 EVB to toggle audio source between
Bluetooth and Aux-in. When the Aux-in cable is removed, the Bluetooth audio will resume in its previous state.
Note:  SPKCommandsetTool can be used to control the BM64 EVB but music will not be heard on L+/- R+/-.
However, if BM64 is configured to play music on SPK (3.5 mm adapter jack) then this tool can be used. Please
refer to Appendix K to route audio to SPK.

1.2.4 Demonstration with the MBA App
1. Press MFB on the BM64 EVB. Power also can be turned on using the MBA app as illustrated in Appendix F.
2. Open the MBA App on a smart device (Android/iOS) as shown in the following figure.
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Figure 1-4. Microchip Bluetooth Audio Android App

3. A list of connectable devices is displayed as shown in the above figure. Select any one device with
BM6x_DSPKV2.x. The following screen is displayed as shown below.
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Figure 1-5. Selecting the Speaker

4. From the app, click Audio and select Pairing Mode Enter to enter pairing mode, as shown in the figure below.
A voice prompt “Ready to Pair” sounds on BM64 EVB. Select Speaker Connection Connect, a list of
discoverable Bluetooth devices will be displayed on the smart phone; select the device with the name
BM6x_DSPKV2.x to pair and connect. The voice prompt “Pairing Completed” plays out.

 AN2614
Demo Setup

© 2020 Microchip Technology Inc.  Application Note DS00002614D-page 11



Figure 1-6. Audio Connection

5. Control the music from the app through music as shown in the Audio Connection. Click play, and music will
start playing.

6. For Aux-In mode, connect an audio streaming device with BM64 EVB through audio Aux-In cable and play
music. Music will play on the speaker.

7. To toggle the audio source, click the Toggle button on the app, as illustrated in the following figure.
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Figure 1-7. MCHP Audio Control

1.2.4.1 Renaming the Speaker
The speaker name can be changed from the app, as illustrated in the following figure. The change in speaker name
is permanent - upon power cycle the speaker new name is retained.

 AN2614
Demo Setup

© 2020 Microchip Technology Inc.  Application Note DS00002614D-page 13



Figure 1-8. Renaming Speaker

1.2.4.2 Equalizer Settings
The equalizer parameters can be set/changed from the Microchip Bluetooth audio application.

1. Select Equalizer Settings > Edit to edit the equalizer parameters, as illustrated in the following figure.
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Figure 1-9. Editing Equalizer Settings

2. Select the standard equalizer parameters from the list, as illustrated in the following figure.
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Figure 1-10. Selecting Equalizer Settings Parameters

3. Select Manual Settings to set the equalizer parameters manually, as illustrated in the following figure.
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Figure 1-11. Selecting Equalizer Parameters Manually

1.2.5 Firmware Version
The MBA app can be used to find out the firmware version. From the MBA app, click Speaker Settings as shown in
the following figure.
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Figure 1-12. MBA App Settings

The following figure shows the firmware version. The firmware version can also be obtained by sending the
Read_IC_Ver_Info command (0x32). Refer to this command in AudioUARTCommandSet_v2 02.docx (this document
is the part of the DSPKv2.xx package).
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Figure 1-13. MBA App Version Display

1.2.6 HID Mouse Demo
Program EEPROM with MCHP_DSPKv2.1_BM64_GATT.ipf provided in the DSPK v2.x.y package. The UI tool can
be configured to enable this feature as illustrated in Appendix J.
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1. Power on BM64 by short pressing MFB
2. Long press MFB to enter into pairing mode
3. Scan for BT devices in the mobile phone. The following two devices will be discovered as shown in the

following figure.
Figure 1-14. Scanning the Devices

4. Connect with each of the discovered devices(DSPKv2.x_BM64). One will show "connected for call and
media audio" and another will show as "connected as input device" as shown in the following figure.
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Figure 1-15. Discovering the Devices

5. Go to the home screen of the phone and control the mouse pointer through button presses SW27 and SW39.
A mouse pointer will appear as shown in the following figure.
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Figure 1-16. Controlling the Mouse Pointer

1.3 Firmware Capabilities and Features
The following features are supported in DSPK v2.x.y firmware.

• 7 native Voice Prompts (VPs) have been added. They can be enabled or disabled as shown in the Voice Prompt
Enable.

• A customized VP can be added through EEPROM. The VP must not be longer than 0.9 sec and must be saved
as wave file @8kHz sampling rate. A maximum of 20 VPs can be added. EEPROM also stores UI and DSP
settings, hence left over space in EEPROM can be utilized for customized VP storage. Refer to 10.  Appendix G:
Customized Voice Prompt. VP will be encoded by G.723.1 codec, thus voice files are preferrable than the music
files.

• Audio SRC (44.1k->48K) and Voice SRC (8/16K->48K) have been enabled in the downlink path. Please refer to 
4.  Appendix A: BM62 Customized Parameters for details.

• Voice/tone can be enabled as stereo that are independent of SRC settings. Refer to 15.  Appendix L: UPLINK
SRC(48K->8K/16K), Voice, and Tone Stereo.

• BLE can be enabled/disabled while BM6x is in power-off. Refer to 8.  Appendix E: BLE Configuration-Power Off.
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• BLE can be configured to turn off while the BM6x device enters Pairing mode. Refer to 7.  Appendix D: BLE
Status in Power Off Mode.

• BTLE and BT classic can be enabled to have a different name and BT MAC address.
• BM64 can be configured as BM64 I2S Slave mode. Refer to 6.  Appendix C: BM64 I2S Master/Slave Mode. It is

preferred that when BM64 is configured as slave then ASRC and VSRC be enabled so that I2S need not be
reconfigured for A2DP and HFP. I2S is configured for 48kHz in the beginning and left unchanged throughout the
operation.

• BM64 can be configured to route audio to SPK. Refer to 14.  Appendix K: Routing Audio to SPK in BM64.
• Uplink SRC (48K->8K/16K) has been added. Refer to 15.  Appendix L: UPLINK SRC(48K->8K/16K), Voice, and

Tone Stereo for details.
• AVRCP can be downgraded to v1.3. Refer to 16.  Appendix M: AVRCP Selection for the details.
• BLE Advertisement name can be customized to any name. It can be independent of BT classic name. Refer to 

17.  Appendix N: BLE Advertisement Name

1.3.1 Simultaneous Bluetooth and Aux-In Audio
Simultaneous Bluetooth audio and Aux-In audio are supported. The audio source can be toggled by short pressing
SW40 on the BM64 EVB. This functionality is also available on the Microchip Bluetooth audio app, Refer MCHP
Audio Control.

1.3.2 MCU and CODEC
The DSPK V2.x.y code is developed and tested on the BM64 EVB/BM62 EVB. The BM64 EVB contains BM64
module, PIC18 (PIC18F85J10) MCU and a Yamaha DSP (YDA174A30). The MCU and DSP can be replaced by
other devices.
Note:  DSPK 2.x supports Codecs that operate at 48 kHz. An internal sample rate conversion is implemented to
convert 44.1 kHz audio data to 48 kHz (ASRC). Similarly, narrow and wideband speech is converted from 8/16 kHz to
48 kHz (VSRC). Hence any Codec/Class D amplifier can be used. ASRC and VSRC can be selected in UI, refer to 
Appendix C.1.

1.3.3 MCU and BM64 Communications
MCU communicates with the BM64 module through UART. A minimum set of hardware connections are required to
interface MCU to the BM64 module. The following figure illustrates the minimum connections required by the relevant
hardware pins on the BM64 module.
Figure 1-17. MCU Connection
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1.3.4 MCU Commands
MCU communicates with the BM64 module through UART commands. A summary of commands is provided in
“AudioUARTCommandSet_Summary_table_V2.0x.xlsx” and command details are provided in
“AudioUARTCommandSet_v2 0x.docx”. Both the documents are part of the DSPK V2.xx package.
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2. Package Contents
The DSPK v2.x.y package contains the following:

1. DSPK Firmware v2.x.y (*.hex only)
2. Sample EEPROM table (*.ipf file), UI setting file (*.txt) and DSP setting file (*.txt)
3. PIC18 MCU code (binary and source code for BM64 only)
4. Microchip Bluetooth Audio Android/iOS App
5. Documentation

– Application note
– AudioUartCommandSet_V2 0x.docx
– AudioUARTCommandSet_Summary_table_V2.0x.xlsx
– Release Note

6. Tools
– UI Tool
– DSP Tool
– isupdate (for BM64)
– isbtflash (for BM62)
– EEPROM Tool
– UART Command Set Tool
– MP Tool

Note:  MBA app source code (for Android and iOS devices ) is available to qualified customers upon request. Please
contact a local Microchip representative.
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3. Supported Devices
DSPKv2.x is supported on several devices as shown in the following table. Modules are pre-programmed with
DSPKv1.1 firmware. However, a customer can reprogram with DSPKv2.x firmware as discussed in section Package
Contents.
Figure 3-1. Bluetooth Module Details

 AN2614
Supported Devices

© 2020 Microchip Technology Inc.  Application Note DS00002614D-page 26



4. Appendix A: BM62 Customized Parameters

4.1 Customization of UI parameters
Perform the following steps to customize the UI parameters:

1. Open UI tool, UITool_IS206x_012_DualModeSPK_v2.1.x from Tools\UI Tool. Click load to load
UITool_IS206x_012_DualModeSPK_v2.1.6_BM62.txt from the same folder path, and then click Open as
shown in the following figure.
Figure 4-1. Loading UI File

2. From the UI tool, Choose IC package IS2062, and then click Edit as shown in the following figure.
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Figure 4-2. Edit UI Parameter

3. A window is displayed as is shown in the following figure. Select profiles, Aux Line In, UART commands, and
then click Next.
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Figure 4-3. Profile Selection

4. Click on Sys Setup 2 to change the speaker name as shown in the following figure.
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Figure 4-4. Changing Speaker Name

5. Click on Tone Set tab, and then assign voice prompts as shown in the following figure, and then click Finish.
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Figure 4-5. Voice Prompt Enable

6. Click Exit, a window is displayed. From the From the Save As window, select the file location, and then click
Save as shown in the following figure.
Figure 4-6. Saving UI Parameters
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4.2 Customizing DSP Parameters
Perform the following steps to customize the DSP parameters.

1. Open the DSP tool DSPTool_IS206X_012_DUALMODESPK2.1_E1.0_Vx.exe from tools\DSP Tool. Click load
BM62_DSP.txt from the same folder as shown in the following figure.
Figure 4-7. Loading DSP Parameters

2. Click Save, to save the settings as shown in the following figure.

 AN2614
Appendix A: BM62 Customized Parameters

© 2020 Microchip Technology Inc.  Application Note DS00002614D-page 32



Figure 4-8. DSP Parameter Save

4.3 Creating the *.ipf file
Perform the following steps to create the *.ipf file.

1. Open the MPET tool, MPET.exe from Tools\MP_Tools_V2.1.xx.xxxx folder, select UI Patch Only, and then click
Next, as illustrated in following figure.
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Figure 4-9. Selecting Output Format

2. Click Browse and select IS206X_012_DUALMODESPK2.1_E1.0.0.x_xxxx from theTools
\MP_Tools_V2.1.xx.xxxx\faultfinder folder. Then click Open. The default file will be loaded as shown in the
following figure.
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Figure 4-10. Loading Default Bin File

3. Click “+” and select DSP_BM62.txt and UITool_IS206x_012_DualModeSPK_v2.1.6_BM62.txt, as illustrated in
the following figure, and then click Next.
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Figure 4-11. Loading Customized UI/DSP Parameters

4. Select output file name and path to create *.ipf and then click Next, as shown in the following figure.
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Figure 4-12. Select Output File

5. Click Generate to generate the *.ipf file as shown in the following figure.
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Figure 4-13. Generate IPF File

6. Click Finish as shown in the following figure. The generated *.ipf can be directly programmed into the BM6x/
IS206x device.
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Figure 4-14. Completing IPF Generation
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5. Appendix B: BM64 Customized Parameters

5.1 Customization of UI Parameters
Perform the following steps to customize the UI parameters:

1. Open the UI tool, UITool_IS206x_012_DualModeSPK_v2.1.x.exe from Tools\UI Tool. Click Load to load
UITool_IS206x_012_DualModeSPK_v2.1.6_BM64.txt from the same folder path and then click Open, as
shown in the following figure.
Figure 5-1. Loading UI Tools and Default UI Parameters

2. From the UI Tool, click Edit as shown in the following figure.
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Figure 5-2. Edit UI Parameters

3. A window is displayed. Select profiles, Aux Line In, UART Command, and then click Next as shown in the
following figure.
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Figure 5-3. Main Features Settings

4. Select Uart CMD Power on as shown in the following figure.
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Figure 5-4. UART Command Settings

5. Click Sys Setup2 tab to change the speaker name as shown in the following figure.
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Figure 5-5. Enable External Amplifier Indication

6. Click on Tone Setup tab, and then assign Voice prompts as shown in the following figure.
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Figure 5-6. Tone Setup Settings

7. Click on CODEC Setup tab, and then select External Codec, Audio SRC, Voice SRC, Voice Stereo, Tone
Stereo as shown in the following figure.
7.1. External Codec:

• External Codec – audio is routed to I2S
• Internal Codec – audio is routed to SPK

7.2. Audio SRC:
• Enable – 44.1K->48K SRC, audio @48kHz
• Disable – No SRC, audio @sampling rate (as per the sound source sampling rate)

7.3. Voice SRC:
• Enable – 8/16K->48K SRC, HFP Call@48kHz
• Disable – No SRC. HFP call @8/16kHz

7.4. Voice Stereo:
• Enable – HFP will be heard on both L and R channel
• Disable – HFP will be heard on one channel

7.5. Tone Stereo:
• Enable – Tone/Voice Prompt is heard on both L and R Channel
• Disable – Tone/Voice Prompt is heard on one channel
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Figure 5-7. CODEC Setup Settings

8. Click on BLE Setup tab, and then change the BLE Device name as shown in the following figure, and then
click finish.
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Figure 5-8. BLE Name Change

9. Click Exit, a window is displayed. From the Save As Window, select the file location and click Save as shown
in the following figure.
Figure 5-9. Saving Parameters
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5.2 Customization of the DSP Parameters
Perform the following steps to customize the DSP parameters:

1. Open the DSP Tool, DSPTool_IS206X_012_DUALMODESPK2.1_E1.x_V2.exe from tools\DSP Tool. Click
Load to load DSPK_BM64_I2S_Master.txt from the same folder path, as illustrated in the following figure.
Figure 5-10. DSP Tool Settings

2. Click the I2S/PCM tab and perform I2S related selections, as illustrated in the following figure.
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Figure 5-11. I2S Master Mode Settings

3. Click Save to save the settings as a .txt file, as illustrated in the following figure.
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Figure 5-12. DSP Parameter Save

5.3 Creating *.ipf file
Refer to Appendix C.
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6. Appendix C: BM64 I2S Master/Slave Mode
BM64 I2S can be configured into I2S master and I2S slave mode. Appendix B describes BM64 configured into I2S
master mode. This section describes BM64 configured into I2S slave mode.

6.1 Selecting UI Parameters
Perform all the steps from 5.  Appendix B: BM64 Customized Parameters. The only difference is enabling Audio SRC
and Voice SRC, as illustrated in the following figure. Click the CODEC Setup tab, enable Audio SRC, Voice SRC,
and then select “External CODEC” as External codec. The voice prompt and HFP can be enabled in stereo mode.
Figure 6-1. Codec Parameter Settings

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

Note:  For BM64 I2S Master mode at 48 kHz, refer to 5.  Appendix B: BM64 Customized Parameters .

6.2 Selecting DSP Parameters
Perform all the steps from Appendix B. The only difference is to select I2S mode as Slave mode, as illustrated in the
following figure.
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Figure 6-2. I2S Slave

6.3 Creating *.ipf file
Refer to Appendix C.
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7. Appendix D: BLE Status in Power Off Mode
UI tool has provided an option to disconnect BLE while entering into pairing mode. Please select disable this feature
as shown in the following figure.

Figure 7-1. Disable BLE During Pairing
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8. Appendix E: BLE Configuration-Power Off
BLE can be turned on/off when the BM6x device is powered off. Having BLE on when the BM6x device is powered off
is useful when using the MBA app to power on the BM6x. Please choose enable/disable as shown in the following
figure.

Figure 8-1. BLE Disable During BM6X OFF State
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9. Appendix F: MBA Power Mode
The Microchip Bluetooth audio app can also be used for power on/off for individual BM64 speaker touch power to
turn on/off the BM64 speaker, as illustrated in the following figure. This is similar to the short press of MFB on the
BM64 EVB.

Figure 9-1. ON/OFF Through MBA
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10. Appendix G: Customized Voice Prompt
A customized voice prompt can be added as shown in the following figure.

Figure 10-1. Adding Customized Voice Prompt
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11. Appendix H: Enabling UART in BM62
UART can be enabled in the UI tool of BM62 as shown in the following figure. SPKCommandSetTool can be used to
control BM62.
Figure 11-1. Enabling UART
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12. Appendix I: MBA Application Installation
Install the Microchip Bluetooth Audio (MBA) application on an Android 6.0 and higher device. The iOS version of the
MBA application is available in the Apple iTunes store. It is similar to the Android version of the application. To install
the application, perform the following steps:

1. Connect the Android phone to the computer using a mini-B USB connector.
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 illustrated in the following figure.

Figure 12-1. USB Transfer

2. It is recommended to copy the Android App to the Download folder of the Android mobile device, as shown in
the following figure.
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Figure 12-2. Download Folder of the Android Device

3. From File Manager of the mobile device, select My Files > All Files > Download > MBA.apk. After selecting
the file, a warning message indicating the installation is blocked is displayed, see the following figure.
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Figure 12-3. 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 the following figure.
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Figure 12-4. Enable Installation From Unknown Sources

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
the following figure.
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Figure 12-5. Update and Install the App
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13. Appendix J: Configuring HID over GATT
1. Start UITool_IS206x_012_DualModeSPK_v2.1.x.exe.
2. Load UITool_IS206x_012_DualModeSPK_v2.1.6_BM64_GATT.txt then Click Edit and then click Next.
3. Click BLE Setup and enable random address advertising as shown in the following figure.

Figure 13-1. BLE Setup Settings

4. Click the GATT Service Table Setup tab and select Human Interface Device Service and populate it as shown
in the following figure.
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Figure 13-2. GATT Service Table Setup Settings

 AN2614
Appendix J: Configuring HID over GATT

© 2020 Microchip Technology Inc.  Application Note DS00002614D-page 64



14. Appendix K: Routing Audio to SPK in BM64
To route audio to SPK, select External CODEC as internal codec as illustrated in the following figure.
Figure 14-1. External CODEC Settings
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15. Appendix L: UPLINK SRC(48K->8K/16K), Voice, and Tone Stereo
For “External CODEC” choose External codec and Enable for “Audio SRC” and “Video SRC” in the UI tool as shown
in the following figure. Voice and tone stereo settings are also available on this page and there is no dependency
between SRC and tone stereo. Voice and tone stereo can work independently.

Figure 15-1. Choosing External Code and Enabling Audio SRC and Voice SRC

Table 15-1. Relation between Stereos and SRC

Voice Stereo Tone Stereo Audio/Voice SRC(1) Description

Disable Disable X No stereo

Enable Disable X Voice stereo enabled

Disable Enable X Tone stereo enabled

Enable Enable X Voice and tone stereo
enabled

1. X denotes do not care.

Choose the ADC selection as External ADC in DSP tool as shown in the following figure.
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Figure 15-2. ADC Selection

Note:  External codec/DSP should be configured @48K sampling frequency and microphone should be attached to
this codec/DSP. For HFP call, microphone input is coming from external codec/DSP through I2S input @48K to
BM64. BM64 will perform ULSRC(48K->8K/16K) internally.
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16. Appendix M: AVRCP Selection
AVRCP can be downgraded to v1.3 as shown in the following figure.

Figure 16-1. AVRCP Selection
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17. Appendix N: BLE Advertisement Name
The UI tool allows the user to setup both the classic BT name and BLE advertisement name. By default, FW adds
“LE_” with the classic BT name to be the BLE advertisement name. The user can change the BLE advertisement
name in the BLE Setup tab (see following figure).

Figure 17-1. Classic BT Name

Figure 17-2. Default BLE Advertisement Name

By default, when “Customized ADV Local Name” is disabled, FW will append “LE_” with the classic BT name to be
the BLE advertisement name. The user can customize the name by enabling the check box.
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Figure 17-3. Customized BLE Advertisement Name
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18. Document Revision History
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The Microchip Website
Microchip provides online support via our website at http://www.microchip.com/. This website is used to make files
and information easily available to customers. Some of the content available includes:

• 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 design partner program member listing

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

Product Change Notification Service
Microchip’s product change notification service helps keep customers current on Microchip products. Subscribers will
receive email notification whenever there are changes, updates, revisions or errata related to a specified product
family or development tool of interest.

To register, go to http://www.microchip.com/pcn and follow the registration instructions.

Customer Support
Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Embedded Solutions Engineer (ESE)
• Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to
help customers. A listing of sales offices and locations is included in this document.

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

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is one of the most secure families of its kind on the market today,

when used in the intended manner and under normal conditions.
• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these

methods, to our knowledge, require using the Microchip products in a manner outside the operating
specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is engaged in theft of
intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.
• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code

protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection
features of our products. Attempts to break Microchip’s code protection feature may be a violation of the Digital
Millennium Copyright Act. If such acts allow unauthorized access to your software or other copyrighted work, you
may have a right to sue for relief under that Act.

Legal Notice
Information contained in this publication regarding device applications and the like is provided only for your
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets with
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otherwise stated.
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