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1S2083/BM83 Bluetooth® Applications Design Guide

INTRODUCTION

The BM83 module is a flash-based Bluetooth Stereo
Audio module built using Microchip’s 1IS2083 SoC. The
turnkey solution as mentioned in the table below
integrates the Bluetooth stack, profiles, and audio/
voice processing to enable Bluetooth audio capability
and customize DSP tuning for an end user application.

This application note describes how to implement and
use the following solutions using the BM83 module:

* Multi-Speaker (MSPK):

- Microchip's Wireless Concert Technology
(WCT) is a distributed audio solution that
synchronizes multiple speakers from one
audio source. This is also known as Multi-
speaker (MSPK) solution.

» Audio Transceiver (AT):

- With AT firmware, the BM83 serves as an
audio source that transmits A2DP music to
standard Bluetooth devices.

» Google Fast Pairing (GFP):

- Uses Bluetooth Low Energy to discover
nearby Android devices, thus eliminating
some of the steps in pairing process.

The BM83 supports the following standard features
along with other features listed in the following table.
* HFP, A2DP and AVRCP
* Audio Mixer
» Bluetooth Low Energy Transparent Service
* OTA Tuning and OTA DFU
* UART Command for Host MCU
* Microchip Bluetooth Audio (MBA) App
Compatibility

The Microchip Bluetooth Audio (MBA) mobile app
connects to the BM83 Bluetooth devices to create an
audio network, adjust EQ settings, volume control, and
perform Over-the-Air (OTA) DSP tuning and firmware
upgrade functions.

TABLE 1: FEATURES SUPPORTED BY BM83
Firmware Targets
Features
PBAP GFP SPP AT
Type Code and Binary Image
Standard Features Y Y Y Y (RX mode)
A2DP Source N N N Y (TX mode)
PBAP Y N N N
iAP2/SPP N N Y N
MSPK N Y Y N
AVCRP Browsing Y N Y N
Google Fast Pair N Y N N
Legend: Y = Supported, N = Not supported

the table above lists the firmware targets created to
support different functionality as memory constraints
do not allow all features to be implemented in one
firmware image. Each target consists of a firmware
image and default configuration settings. The firmware
targets are:

* Phone Book Access Profile (PBAP)
» Google Fast Pairing (GFP)

» Serial Port Profile (SPP)

» Audio Transceiver (AT)

The Config GUI Tool is provided along with the BM83
module to optimize the Noise Reduction (NR), Acoustic
Echo Cancellation (AEC), Audio Mixer and Equalizer
(EQ) Filtering. The BM83 module supports the
following modes:

* Host mode (default configuration):
- Uses the host MCU for advanced system
control
- See Figure 53 to enable this mode using the
Config GUI Tool
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« Embedded mode:
- Obviates the use of host MCU

- See Figure 54 to enable this mode using the
Config GUI Tool

The 1S2083 Software Development Kit (SDK) provides
an opportunity to develop custom code to eliminate the
use of an external host (refer to /1S2083 SDK User's
Guide (DS50002894)).

The BM83 supports JTAG for debugging. For details,
refer to 1S2083 SDK Debugger User's Guide
(DS50002892).

Note: For more information on the SDK, SDK
User’'s Guide, and SDK Debugger Guide,
contact a Microchip sales representative.

The BM83 firmware consists of:

» 8051 firmware
* DSP firmware
» Config settings
The Config GUI Tool is used to customize parameters.

For more details, refer to Appendix B: “Customizing
Ul and DSP Parameters”.

BM83 firmware can be upgraded using one of the
following methods:

1. Regular method - BM83 devices are put in Test
mode through P3_4 GPIO and using isUpdate
Tool, the BM83 image is updated through UART.

2. OTA DFU - BM83 image is updated through
MBA app. For more details, refer to Appendix
L: “DFU- Over-The-Air Upgrade Procedure”.

3. MCU DFU - BM83 image is updated through
MCU using DFU command #0x49. For more
details, refer to Appendix R: “MCU DFU”.
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1.0 QUICK REFERENCES

Note: For a complete list of development support tools, documentation, and software tools downloads, visit http:/
/www.microchip.com/BM83 or http://www.microchip.com/IS2083.

1.1 Reference Documentation

For additional information, refer to the following
documents:

« BM83 Bluetooth® Audio Development Board
User's Guide (DS50002902)

« 182083 Bluetooth® Stereo Audio SoC Data Sheet
(DS70005403)

« BM83 Bluetooth® Stereo Audio Module Data
Sheet (DS70005402)

+ 1S2083 SDK User’s Guide
» 1S2083 SDK Debugger User’s Guide
» 1S2083 isUpdate Tool User’s Guide

1.2 Software Prerequisites

» 1S2083 firmware

* Host MCU firmware
 isUpdate tool

» Config GUI tool

* Microchip Bluetooth Audio Application for
smartphone
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2.0 MULTI-SPEAKER SOLUTION

The Multi-Speaker (MSPK) Bluetooth Audio solution
utilizes Microchip proprietary technology to connect a
central speaker to one or multiple peripheral speakers
through a modified Bluetooth protocol. Multi-Speaker
functionality is implemented using Microchip’s
IS2083BM device. A central/speaker can be connected
to a device (phone or tablet), over Bluetooth or AUX-in
jack or built-in microphone, and re-transmit either of the
two audio sources to one or more speakers acting as a
peripheral.

Multi-Speaker solutions can be achieved using
IS2083BM devices, which allow for extended range.
This is a widely used technology for applications such
as PA conference systems or wireless audio
throughout indoor or outdoor.

Multi-Speaker can be provisioned to Concert mode
(one central speaker with one or more peripheral
speakers) or in Stereo mode (a left-channel and a right-
channel speaker). For more details, refer to
Section 2.2 “MSPK Demo Setup” and Section 2.10
“Firmware Capabilities/Features”.

the figure below illustrates a typical Concert mode
application where the central is connected to a
Bluetooth-enabled device.

FIGURE 1: CONCERT MODE: CENTRAL IS CONNECTED TO BLUETOOTH ENABLED DEVICE
OVER BLUETOOTH
e N
1S2083BM
( ° o)) . (((o Peripheral
AN y Speaker
Smartphone or Tablet N p Y,
ﬁ. / e N
1S2083BM / 1S2083BM
Central o)))é o (((o Peripheral
Speaker \ Speaker
N \_ Y,
°
\ °
\ o
N 1IS2083BM
(((o Peripheral
Speaker
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the figure below illustrates a typical Concert mode
application where the central is connected to a
Bluetooth-enabled device through AUX-In.

FIGURE 2: CONCERT MODE: CENTRAL IS CONNECTED TO BLUETOOTH-ENABLED DEVICE
THROUGH AUX-IN
-
IS2083BM
DD (((o Peripheral
/ Speaker
Smartphone/Tablet / - J
E 7 ~ )
v , 1IS2083BM / IS2083BM
Aux-in .
OR c . Central o))) ————— (( e| Peripheral
A onhection Speaker \ Speaker
' \ \ J
! N °
Alternative Audio N :
Source N
(Amplifier, Sound bar, 1S2083BM
Stereo etc.) ((0 Peripheral
Speaker
the figure below illustrates a typical Concert mode microphone or built-in digital microphone. Refer to
application where the central is connected to a Appendix W: “MIC as Input in MSPK” for the Config
Bluetooth-enabled device through a built-in analog GUI setting.
FIGURE 3: CONCERT MODE: CENTRAL IS CONNECTED TO BLUETOOTH-ENABLED DEVICE
THROUGH BUILT-IN ANALOG MICROPHONE OR BUILT-IN DIGITAL MICROPHONE
e
1IS2083BM
(( ® Peripheral
/ Speaker
y \.
7 N
Built-in Analog Mic 1IS2083BM / IS2983BM
or Digital Mic Central o)) ————— ((o Peripheral
Speaker \ Speaker
\ . )
\ o
\ o
\ N
1IS2083BM
(((o Peripheral
Speaker
J

Figure 4 illustrates a typical Stereo mode application
where the central is connected to a Bluetooth-enabled
device.
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FIGURE 4:

STEREO MODE: CENTRAL IS CONNECTED TO BLUETOOTH-ENABLED DEVICE

(3

Smartphone or Tablet S

A3

1IS2083BM
Central
Speaker

1IS2083BM
Peripheral
Speaker

the figure below illustrates a typical Stereo mode
application where the central is connected to a
Bluetooth-enabled device through AUX-In.

FIGURE 5:
THROUGH AUX-IN

STEREO MODE: CENTRAL IS CONNECTED TO BLUETOOTH-ENABLED DEVICE

]

Smartphone/Tablet
v A 1S2083BM
G UX"?, Central
onnection Speaker

Alternative Audio
Source
(Amplifier, Sound bar,
Stereo etc.)

1S2083BM
Peripheral
Speaker
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21 MSPK Demo Requirements 213 TOOLS

* isUpdate tool
» Config GUI tool
« MPLAB® Integrated Development Environment

211 SOFTWARE REQUIREMENTS
» 8051 firmware

» DSP firmware (MPLAB X IDE) tool
+ Config settings + Microchip Bluetooth Audio (MBA) mobile applica-
» Microchip Bluetooth Audio (MBA) mobile tion

application

2.1.2 HARDWARE REQUIREMENTS
* The BM83 Bluetooth Audio Development Kit
(DM164152):
- BM83 Evaluation Board (BM83 EVB)
- Type-A to Micro-B USB cable
- 15V DC power adapter
* Bluetooth-enabled smartphone:

- Android™ device running Android 6.0 or later
version

- iOS phone
» Speaker, microphone or headset
* MPLAB REAL ICE/MPLAB ICD 3/PICkit™ 3
» Speakers which accept L+/- and R+/- as input
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2.2

The BM83 module supports following modes of

MSPK Demo Setup

operation in Multi-Speaker solution:

* Embedded mode
* Host mode

2.2.

1.

1 EMBEDDED MODE DEMO SETUP

Slide SW300 to the ON position to put BM83 into
Test mode.

Connect the BM83 EVB with a mini USB and
toggle SW200 switch to the 5V_USB position.

Program the MSPK firmware, DSP firmware,
and Config settings (Embedded mode) from the
BM83 MSPK2v1.x package

(152083 Turnkey v1.x\Software\IS2083
Image\MSPK2v1.y\SPP\Embedded Mode) into
the BM83 using isUpdate tool. Refer to BM83
Bluetooth® Audio Development Board User’s
Guide, chapter 5. Flash Update for details.

Note:

To program MSPK firmware (image1),
DSP firmware (image2), and Config set-
tings (image3), the image num value must
be selected as 3 in the isUpdate Tool.

Once programming is completed, slide SW300
to position 1 to put device into Application mode.
Refer to Table 2 for Embedded mode button
functionality. By default, BM83 EVB is preconfig-
ured with Embedded mode settings.

Repeat step 1 to step 4 with all other EVBs.

222
1.

HOST MODE DEMO SETUP

Follow steps 1 to step 2 from Section 2.2.1
“Embedded Mode Demo Setup” and choose
host mode firmware from BM83 MSPK2v2.1
package (1S2083 Turnkey v1.x\Software\|IS2083
Image\MSPK2v1.yASPP\Host Mode) in step 3.

Once programming is completed, slide SW300
to position 1 to put the device into Application
mode. Refer BM83 Bluetooth® Audio Develop-
ment Board User’s Guide, Appendix F: Hard-
ware Setup for Application Demo in Host MCU
Mode. Refer to Table 2 for Host mode button
functionality.

Program PIC32 with the PIC32 hex file provided
in the package (\IS2083 Turnkey v1.x\Soft-
ware\PIC32 Image\MSPK2v1.y). Refer to BM83
Bluetooth® Audio Development Board User’s
Guide, Appendix E: Updating PIC32 MCU
Parameters.

Repeat steps 1 to 3 with all other EVBs.

© 2019-2022 Microchip Technology Inc.
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223 CONNECTION

Connect the speakers to R/L+/- on (CN1 and CN2) the
BM83 EVB as shown in the following figure.

FIGURE 6: SPEAKERS CONNECTED TO THE AUDIO DAUGHTER CARD

224 POWER-UP

Connect all the BM83 EVBs to a 15V supply and
change the SW200 switch to the 5V_DC position to
turn on the system.

225 INSTALLATION

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

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.

2.2.6 PROVISIONING

Multi-Speaker can be provisioned to Concert/Stereo
mode either through pressing the button on the BM83
EVB or through the Microchip Bluetooth Audio app
utilizing BLE UART Transparent mode command.

2.2.7 FUNCTIONALITY OF BUTTONS ON
THE BM83 EVB

The BM83 EVB provides various button functionality.
The following table provides different button
functionality mappings between Host mode and
Embedded mode.
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TABLE 2: BM83 EVB BUTTONS FUNCTIONALITY

Function Host Mode (1) Embedded Mode

Power-on and entering into Pairing | Short press SEL (SW711) Long press for 2.4 seconds MFB

mode (SW701)

To enter into Central/Peripheral Long press for 1 second VOL UP Long press for 2 seconds VOL UP

mode in Concert mode and to start | (SW702) (SW702)

grouping

To enter into Central/Peripheral Long press for 1 second VOL DN Long press for 2 seconds VOL DN

mode in Stereo mode and to start | (SW705) (SW705)

grouping

To add a new Peripheral to the Short double press VOL UP (SW702) |Long press VOL UP and VOL DN but-

Central in Concert mode tons at the same time

To power-off Short press SEL (SW711) Long press for 3.2 seconds MFB
(SW701)

To enter Pairing mode Long press SEL (SW711) Long press MFB

Note 1: To locate these buttons, refer to Figure 7.

The preceding table shows the default button
functionality for Host mode, which is fixed in PIC32
source code. However, the button functionality in the
PIC32 code can be changed by changing the
command associated with the buttons.

Similarly, button functionality can also be changed in
Embedded mode by re-assignment of GPIO in the
Config Ul tool. Button functionality can be configured
using the Config Ul tool. Refer to Appendix I: “Button
Configuration”.

Note:  The short press is shorter than 1 second. I
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AN3118

the figure below illustrates the functionality of all the
buttons available on the BM83 EVB.

FIGURE 7: BM83 EVB
PLAY/PAUSE (SW704)
VOL_DN (SW705) REV (SW708)

VOL_UP (SW702) FWD (SW707)

2

3
J401, J402, J403
MFB (SW701) RST_N (SW700)

SEL (SW700)

" BrBx BLUETOOTH'
DEUELOPHENT BOAY

The following demo steps for Concert mode and Stereo
mode are based on Embedded mode. The functionality
is same for the Host mode as well.

2.3 Concert Mode Demo

Long press MFB on all the BM83 EVBs. This will
power-on the EVB and initialization will be done.
Observe that the Green LED (D401) turns ON and Blue
(D300) and green (D402) LEDs blink. Long press VOL
UP (SW702) on all EVBs. The EVB will either have a
solid Red or Blue LED flashing after a short time period.
The EVB with a solid Red LED (D301) is connected as
a peripheral to the EVB with a flashing Blue LED
(D300) as the central. The EVB where VOL UP
(SW702) is pressed first is provisioned as the central
speaker and the others are provisioned as the
peripheral speaker.

To connect the central speaker with a Bluetooth
streaming device, long press the MFB button on the
central (flashing Blue LED) EVB to enter into Pairing
mode. Pair with a Bluetooth-enabled audio streaming
device. The flashing Blue LED will become solid Blue
on the central EVB once pairing is complete and the

connection is established. Now, play music on the
audio streaming device to hear music on the central
and peripheral speakers.

To add a new peripheral speaker, long press the VOL
UP and VOL DN buttons at the same time on the
central, then long press VOL UP (SW702) on the new
speaker. The new speaker will have a solid Red LED
indicating that it is added as a peripheral speaker in the
group. Music will be heard on the newly added
peripheral speakers along with the central and
peripheral speakers.

To play the audio through AUX-In, connect the central
(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 the central and peripheral speakers. If Bluetooth
audio was playing before inserting the AUX-In, it will
pause the Bluetooth audio and the AUX-In audio will
start playing. When the AUX-In cable is removed, the
Bluetooth audio will resume in its previous state.

Along press MFB on the central EVB will power-off the
central and connected peripheral EVB.

© 2019-2022 Microchip Technology Inc.
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24 Stereo Mode Demo

Long press MFB on all BM83 EVBs. This will power on
the EVB and initialization will be done. Long press VOL
DN (SW705) on all EVBs. Initially, the Red LED wiill
flash on all EVBs. The EVB will either have solid Red
or flashing Blue LEDs after some time. The EVB with a
solid Red LED is connected as a peripheral to the EVB
with flashing Blue LED as central. The EVB where VOL
DN (SW705) is pressed first is provisioned as the
central and the remaining are provisioned as
secondaries.

To connect the central with the Bluetooth streaming
device, long press MFB on the central (flashing Blue
LED) to enter into pairing mode. Pair with a Bluetooth-
enabled streaming device. A flashing Blue LED will
become solid Blue on the EVB. Now play music on the
audio streaming device. Music will be heard on the
central and peripheral speakers.

To play the audio through the AUX-In, connect the
central (flashing/solid Blue LED) with the audio
streaming device through the AUX-In cable. Play music
on an audio streaming device and the audio will be
heard on both the central and peripheral speakers. If
Bluetooth audio is playing before inserting the AUX-In,

FIGURE 8:

MicrocHIP

Audio

Micrachip Blu_

Microchip Bluetooth

it will pause the Bluetooth audio and the AUX-In audio
will start playing. When the AUX-In cable is removed,
the Bluetooth audio will resume in its previous state.

Along press MFB on the central EVB will power off the
central and connected peripheral device.

25 Concert Mode Provisioning Using
Microchip Bluetooth Audio App

1. Long press MFB on all the BM83 EVBs to power
on the EVB and initialize. The Android app can
also be used to power on individual BM83 EVB.
For more details, refer to Appendix D:
“Android App Power Mode”.

2. Open the Microchip Bluetooth Audio Android
app on an Android phone. The following screen
is displayed, see the figure below.

MICROCHIP BLUETOOTH AUDIO ANDROID APP
20T Wd @058 59 i M

200 W4 01100

Microchip Bluetooth Audio SCAN

CHP_Multi_02

ngrouged

CHP_Multi_03

Ungrovped

CHP_Multi_01

qrouged

o
d
g
d
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3. Alist of connectable BLE devices is displayed.
Select any one device MCHP_Multi_x (see
Figure 8) and assign the role of Central/Periph-
eral. In Concert mode, assign one as the central
and the others as peripheral. Select Concert
Slave to assign one of the BM83 EVBs as a
peripheral (see the figure below).

FIGURE 9: SELECTING OPERATIONAL MODE

BT WA N T02

Set Speaker as:

() Stereo Master

Stareo Slave

O
() Concert Master
®

Concert Slave

© 2019-2022 Microchip Technology Inc. DS00003118D-Page 13




AN3118

4. When the device is selected as a peripheral/ LED will start flashing on the BM83 EVB. Repeat
central, “grouping” is displayed as the Group this step for the other peripheral.
Status (see the figure below). Then, the Red

FIGURE 10: GROUPING PERIPHERAL/CENTRAL

=R T ] 2" m1102

MCHP_Multi_00 Group Settings

Group Status

d @] O

5. Select Concert Master to assign one of the BM83 EVB as a central, see the figure below.

FIGURE 11: SELECTING CONCERT CENTRAL

Balr T Wad G 11:26

Set Speaker as:

()  Stereo Master

Stereo Slave

O
® Concert Master
O

Concert Slave
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6. The “Concert Master” is assigned to a BM83 EVB, see the figure below.

FIGURE 12: STATUS CONCERT CENTRAL

=N o | 20T 401103
Microchip Bluetooth Audio SCAN
MCHP_Multi_02 il
EEE Concert Master !
MCHP_Multi_00 all
Cancert Slave

MCHP_Multi_03

Ungrouped

[ =R = =R =)

MCHP_Multi_01

Ungrouged

d O O

7. From the app, click Concert Master device, then Audio. Next, select Pairing Mode Enter to enter Pairing mode
(see the figure below). Select Speaker Connection Connect and a list of discoverable Bluetooth devices will be
displayed on the Android phone; select the device with the name MCHP_Multi_x to pair and connect. Now the
concert central device audio is connected.

FIGURE 13: AUDIO CONNECTION
G L mmnm B [ WM B 1107

MCHP_Multi_02 Audio Control

Topgle

Pairing Mode Enter

Speaker Connection
XT1575

Disconnect >

Equalizer Settings Edit >

4—, Volume Control @

Hne
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8. Control the music from the app through Music Control (see Figure 13). Click the Play button and music plays
on both the central and peripheral speakers.

9. For AUX-In mode, connect an audio streaming device with the central (solid/flashing Blue LED) through an audio
AUX-In cable and play music. Music plays on both the central and peripheral speakers.

10. To toggle the audio source, click the Toggle button on the app, as illustrated in the figure below.

FIGURE 14: TOGGLE AUDIO SOURCE
a6 .7 L [- “IRTTI . R wwd m 20

MCHP_Multi_01 Audio Control

jLurrent source
Aune=Iry

Pairing Mode Enter >

Speaker Connection

Diisconnect
XT1575 4

Equalizer Settings Edit >

Wolume Control @

Symc
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2.5.1 ADDING A NEW PERIPHERAL
1. From the app, pause the music. Click the Group Setting tab, then select Concert Master. A small window will
pop up. To add a new peripheral, select Add new slave (see the figure below).

FIGURE 15: ADDING A NEW PERIPHERAL

Fr T VAW 1108

Set Speaker as:

O  Ungrouped

@® Add new slave

Go to Scan mode, then click Scan. “Waiting for new slave” displays (see the figure below). Select Concert Slave
to add as a peripheral.

FIGURE 16: SCANNING FOR NEW PERIPHERAL SPEAKERS

2.

G o mm Fo W .d W 1109
Microchip Bluetooth Audio SCAN
MCHP_Multi_02 al
EE Concert Master g '
MCHP_Multi_00 g il
Cancert Stave
MCHP_Multi_03 gl
Cancert Slave
MCHP_Multi_01 g il
Ungrouged
g O a

3. Anew peripheral speaker is added to the central. Click Scan, then select Concert Master. Play music from the
Audio tab (see Figure 13). Music will be heard on the central and peripheral, including the newly added periph-

eral.
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2.6 Stereo Mode Provisioning Using
Microchip Bluetooth Audio
Android App

In Stereo mode, two speakers are used: one as
central and another as peripheral. Stereo mode
provisioning through the Microchip Bluetooth
Audio Android app is similar to Concert mode
provisioning. Select Stereo Master and Stereo
Slave from the app (see the figure below) in
place of Concert mode central and Concert

(Section 2.5 “Concert Mode Provisioning
Using Microchip Bluetooth Audio App”). The
peripheral will have a solid Red LED and the
central will have a flashing/solid Blue LED.

For AUX-In audio, connect the central (solid/
flashing Blue LED) with an audio streaming
device through the AUX-In cable.

The AUX-In and the Bluetooth source can be
toggled from the app toggle button, as illustrated
in Figure 13.

mode peripheral in steps

through 8

Note: Itis 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. Pro-
visioning is done through BLE.

FIGURE 17:

Set Speaker as:

® Stereo Master

PROVISIONING STEREO MODE

EXn ol N REER BT WA @ 11:36

Set Speaker as:

() Stereo Master

Stereo Slave

O
O Concert Master
O

Concert Slave

Stereo Slave

Concert Master

Concert Slave
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2.6.1 QUICK CENTRAL/PERIPHERAL 1. From the Microchip Bluetooth Audio app, click
SPEAKERS SETUP Settings, as illustrated in the figure below.

The Microchip Bluetooth Audio app has added a new
feature to establish quick central and peripheral
speakers.

FIGURE 18: QUICK CENTRAL/PERIPHERAL SETUP
900 o] WM 20 W.d R 1100

Microchip Bluetooth Audio SCAN

MCHP_Multi_00

Ungrouged

MCHP_Multi_02

Ungrouged
MCHP_Multi_03

Ungrouped

MCHP_Multi_01

Ungrouped

) | |
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2. Select Create Personal Group, as illustrated in the figure below.

FIGURE 19: CREATING PERSONAL GROUP

6 "B e 0 Egs 8 400 WdE 27

Microchip Bluetooth A EECLEEECaC e,

MCHP_Multi_00 Application Settings
Ungrauped

MCHP_Multl_02 gl
Ungrougead

i MCHI’:‘rMuIti_U1 g il
Concert Mastes
MCHP_Multi_03 gl
Caoncart Slave

< O O

3. Select Stereo/Concert mode from the pop-up window, as illustrated in the figure below.

FIGURE 20: SELECTING STEREO/CONCERT MODE

SO D e 5 g g DD WA N 28

Select Mode:

() Stereo

@® Concert
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4. After selecting the mode, the Personal Audio
group page displays. Enter the name (any user-
defined), then select Central and Peripheral
speakers, as illustrated in the following figure.

FIGURE 21: PERSONAL AUDIO GROUP SETTINGS
a6 ." Pt S e | @ @8 %D DWW 219

Personal Audio group DONE

Enetr Mame I my persona !

Select Master
MCHP_Multi_00

MCHP_Multi_02 O

Select Slaves

MCHP_Multi_00 O
MCHP_Multi_02
q O O

5. Central and Peripheral speakers are created. To
play music, follow step 7 through step 10 from
Section 2.5 “Concert Mode Provisioning
Using Microchip Bluetooth Audio App”.
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2.7 Renaming speaker

The speaker name can be changed through the app, as
illustrated in the figure below. The change in speaker
name is permanent, i.e., upon power cycle the new
speaker name is retained.

Note: Press the power-off button (Short press SEL in Host mode/long press for 3.2 seconds MFB button in
Embedded mode) to store the new speaker name to nonvolatile memory.

FIGURE 22: RENAMING SPEAKER

20T WL 01102

Enter New Name:

I MCHP_Multi_02] I 1

CANCEL
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2.8

The equalizer parameters can be set/changed from the
Microchip Bluetooth Audio App.

Equalizer setting

FIGURE 23: EDITING EQUALIZER SETTINGS

1. Select Audio > Equalizer Settings > Edit to
edit the equalizer parameters, as illustrated in
the figure below.

G |m

Current Source
BT Audio

Pairing Mode

Speaker Connection
XT1575

Equalizer Settings

Syne

MCHP_Multi_02 Audio Control

Volurme Control

EXRoR "N REED

Toggle
Erites >

Dizconnect \/

D
©)
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2. Select the standard equalizer parameters from the list, as illustrated in the figure below.

FIGURE 24: STANDARD EQUALIZER PARAMETERS LIST

@O Mo EO @@ R 0T CL @243

Equalizer Settings

Soft v
Bass

Treble

Classical

Rock

Jazz

Pop

Danee

RnB

Custom

MANUAL SETTINGS

<] @) a

3. Select Manual Settings to set the equalizer parameters manually, as illustrated in the figure below.

FIGURE 25: MANUAL SETTINGS OF EQUALIZER PARAMETERS

@6 "D E@E s R
Equalizer Settings
54 -3 2 -1 D o+ 4243 44 45

3.0 & 1 kHz
20— 2 kHz
2.0  J 5 kHz
10 — 10 kHz
3.0  J 16 kHz

RESET APPLY

< Q O
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29 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 BM83

FIGURE 26:

COMMAND PROMPT
[ E=A= N 2

MCHP_Multi_01 Cmd Window

OxAA 0x00 0x02 0x1F 0x00 0xDF
Ol 000 0x02 0x3A Ox00 0xC4

£ S 1000 2:31 PM

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

Command

3¢ 0087 2

Response

1

210

The following features are
MSPK2v1l.x firmware:

LDAC™ CODEC

Firmware Capabilities/Features

supported in the

Note 1: The BM83 modules mentioned in this
document do not support LDAC function-
ality.

2: The 1S2083BM-2L2 SoC supports

decoding for Sony's LDAC codec. How-
ever, a Non-disclosure Agreement (NDA)
is required from Sony. For more informa-
tion, contact a Microchip representative.

The SBC and the AAC audio data will pass through the
DSP audio effect and equalizer, but LDAC will bypass
the DSP Blocks and go directly to the 12S output, as
shown in Figure 27. The user cannot change the EQ
during LDAC streaming. Therefore, LDAC can not be
used with internal CODEC configuration.
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FIGURE 27: LDAC CODEC

| Main Function | Voice Function| Audio Function | 128/PCM

Equalizer
—- (EQ) -

SBC/AAC Audio
Decoder Effect
-
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LDAC
Decoder

DAC
t.‘i?r?kcr »-
Crain)

125 OQutput

Audio Input

Y

The details of LDAC Application can be found in
Appendix G: “LDAC Application”.

| Note: By default, LDAC functionality is enabled in the firmware but supported only on 1IS2083BM-2L2 device.

2.11 Concert Mode

Two or more speakers are used in Concert mode. One
speaker works as the central and the rest as
peripherals, connected to the central through
Bluetooth. The central is connected to a Bluetooth-
enabled streaming device through Bluetooth (such as
a smartphone) or to an AUX-In cable. Figure 1 and
Figure 2 illustrate a typical Concert mode application.
The audio packets are SBC encoded (it is also possible
to use AAC encoded audio packets, refer to Appendix
N: “Enabling AAC encoding in Concert/stereo
mode”) with medium quality setting, and the audio
packet is not ACKed by peripherals. There is no
guaranteed feedback mechanism between peripherals
and the central. The button press on the central is
communicated to the peripheral, similarly, the button
press on the peripheral is communicated to the central.
Central follows the Bluetooth standard to retransmit
modified audio packets to the peripherals. The AUX-In
audio connected to a peripheral speaker plays on the
peripheral speaker only and not transmitted to the
central speaker.

The auto-reconnect feature has been enabled in
Concert mode; that is, upon the power cycle of the
central and peripheral, they reconnect to previous
state. For more details, refer to Appendix K: “Auto
Reconnection”.

The MSPK central and peripheral use an access code
so they can connect with each other. A general access
code is used to add a new peripheral to a central while
a dedicated access code is used to resume the group
after the power cycle. The endless grouping
mechanism is using one or both access codes to allow
the central to add peripherals endlessly. For more
details, refer to Appendix T: “Concert Mode Endless
Grouping”.

2.12 Stereo Mode

Two speakers are used in Stereo mode. One speaker
works as a central and another as a peripheral which is
connected to the central through Bluetooth. The central
speaker is connected to a Bluetooth-enabled
streaming device through Bluetooth or through an
AUX-In cable to an audio streaming device. Figure 4
and Figure 5 illustrate a typical Stereo mode
application. The audio packets are SBC-encoded (AAC
Encoded audio packets can be enabled through Config
Settings, refer to Appendix N: “Enabling AAC
encoding in Concert/stereo mode” with a high
quality setting and every packet is ACKed by
peripheral. The lost packet or NACKed packet is re-
transmitted by the central. The button press is
synchronized on both the central and peripheral; in
other words, play, pause, volume, up/down button
press on central and peripheral speaker has a similar
effect. The AUX-In audio is SBC-encoded with high
quality settings by the central. It follows the same
procedure of transmission as the Bluetooth packet
received by the central. The AUX-In audio on the
peripheral speaker plays on the peripheral speaker and
not transmitted to the central speaker. The auto-
reconnect feature is enabled in Stereo mode; that is,
upon the power cycle of the central and peripheral, they
reconnect. For more details, refer to Appendix K:
“Auto Reconnection”.

2121 TOGGLING BLUETOOTH AND AUX-
IN AUDIO

The audio source can be toggled by toggle button on
the Microchip Bluetooth Audio app (see Figure 14).
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2122 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”.

2.12.3 AUDIO OUTPUT AND SRC

MSPK 2.x supports 12S audio output with the following
sampling frequencies configurable through the Config
Tool.

TABLE 3: SAMPLING FREQUENCY
Audio Output Samplin(gl;(:;;equency
LDAC 44 .1, 48, 88.2, 96
Voice Prompt/Tone 8
HFP/HSP 8,16
A2DP (SBC, AAC) 441,48

If ASRC and VSRC is enabled in the Config Ul tool,
then the non-LDAC bit stream is converted to 48 kHz
sampling frequency. With ASRC and VSRC enabled in
the Configuration, external Codec frequency (I%S) is
required to be set at 48 KHZ during initialization and no
change is required during the run time.

2124 AUDIO EFFECTS

The 1S2083BM platform offers flexibly for multiple use-
cases by providing the option for an application MCU
core (via SDK) and a master clock for an external
device control (MCLK). In addition, the Config GUI Tool
(Appendix O: “Enabling Internal DSP Audio
Effects”) allows for the following post audio processing
effects, which are defaulted to a “disabled” state.

* Multi-band dynamic-range-compression (MB-
DRC)
» Equalizer (EQ)
* Audio Widening (AW)
The following is the list of common configurable

IS2083BM options that can be set by the Config GUI
Tool:

» Application: Single speaker, multiple speakers

» Decoding: SBC, AAC, LDAC (no audio effects
supported)

» 1S2083BM supplies 1°S Master Clock (MCLK) to
the external CODEC of the audio amplifier

2125 VOICE EFFECTS

The voice effects like HPD, DC Remover, NR, AEC/
AES, DRC, CNG, AVC, Digital MIC Gain in internal
DSP are supported by default for single MIC headset/
speaker application. AEC/AES and NR is not
supported in dual MIC application.

2126  AAC CODEC

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

2127 AUTO RECONNECT

The Concert/Stereo modes support the auto-reconnect
feature, i.e., upon power cycle, the central and
peripheral reconnect.

To enable this auto reconnection, refer to Appendix K:
“Auto Reconnection”.

2.12.8 DFU- OVER-THE-AIR UPGRADE

IS2083BM firmware supports an Over-the-Air upgrade
feature to upgrade the firmware on the 1S2083BM
device using transparent UART interface, refer to
Appendix L: “DFU- Over-The-Air Upgrade
Procedure”.

2.12.9 DFU THROUGH USB

1IS2083BM firmware supports device firmware upgrade
through on-chip USB interface. It requires both BAT_IN
and ADAP_IN power supply to be provided to
1IS2083BM for the USB DFU to work. The USB plug-in
is detected and enumerated only when there is change
of ADAP_IN supply from Low to High. Refer to the USB
DFU update procedure on BM83 EVB in the BM83
Bluetooth® Audio Development Board User’s Guide.

when this is done.

Note: Press the power-off button (Short press SEL in Host mode/long press for 3.2 seconds MFB button in
Embedded mode) to store the grouping details to nonvolatile memory. The auto reconnection works only

21210 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 Ul Parameters”.

2.12.11  MULTI-LINK

BM83 supports a max of three A2DP connections at a
time. Meaning, the device can get connected to max of
three mobile phones without disconnection. Audio can
be played from any one of the connected mobile
phones. While playing audio from one mobile phone,
the other phone audio is paused. This is also called the
Break-in mode. The volume of last played mobile
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phone is retained in BM83. When replayed, it resumes
the volume. Refer to Appendix J: “Multi-Link” for
enabling this multi-link feature.

After connecting with one mobile phone, long press
SEL button in Host mode/long press MFB button in
Embedded mode to enable the pairing to connect with
another mobile phone.

2.12.12 OTADSP TUNING

An on-the-fly iOS MBA OTA DSP tuning feature is
added to tune the DSP audio parameters and compare
the audio performance, without having to reset the
DUT.

This feature is added in the iOS MBA App (v1.5.5 or
above) and the DSP GUI of the Config Ul tool. Refer to
Appendix P: “Using iOS MBA for OTA DSP Tuning”.
Also, the Config GUI tool allows the user to edit the
configuration parameters and update in the BM83 over
BLE interface.

213 MCU and CODEC

The BM83 EVB contains the BM83 module, the PIC32
MCU and an ST codec. Both the PIC32 and ST codec
can be replaced by any MCU and codec.

Note: 44.1K to 48K Audio SRC(ASRC) and 8/
16K to 48K Voice SRC(VSRC) are sup-
ported in BM83. Therefore, any codec/
Class D amplifier can be used. ASRC and
VSRC can be selected in Config GUI,
refer to C.1 “Selecting Ul Parameters”.

2.13.1 HOST MCU AND BM83
COMMUNICATION

The MCU communicates with the BM83 module
through UART. A minimum set of hardware
connections is required to interface MCU to the BM83
module. The figure below illustrates the minimum
connections required by the relevant hardware pins on
the BM83 module.

FIGURE 28: MCU AND BM83 EVB INTERFACE
MCU BMS83
MCU_WAKE UP |« P0_0
UART RX |¢—UART Interface UART_TXD
UART_TX UART Interface »| UART RXD
»| RSTN
BT_WAKE UP ol MEB

2.13.2 MCU COMMANDS

MCU communicates with the BM83 module through
UART commands. A summary of the commands is
provided in AudioUARTCommandSet v2.x.pdf,and
details of the commands are provided in the BM83 Host
Device Firmware Development Guide. Both
documents are part of the MSPK2v1 . x software
package.

2.14 Multi-Speaker User Application

* Museum guided tour
* Restaurant

* QOutdoor entertainment
* In-home entertainment
* Retail shops

» Ceiling light speaker
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3.0 AUDIO TRANSCEIVER
SOLUTION

Microchip's Audio Transceiver (AT) solution enables
Bluetooth  capability in  non-Bluetooth Audio-
equipment. The AT receives audio inputs through Aux-
in or 12S and streams the audio up to two Bluetooth
paired sink devices.

The AT solution can work as either an A2DP source or
A2DP/HFP sink.

Note:  HFP source is not supported in the current
Microchip Audio Transceiver solution.

The following figure illustrates a typical example of an
audio transmitter taking input from Aux-in and

transmitting the signal to two connected sink devices.

FIGURE 29: AUDIO TRANSMITTER WITH AUX-IN AS AUDIO INPUT
Peripheral
/(((o Speaker
/ (Sink)
/
/
AUX-i 1IS2083BM /
S “X":‘_ Audio Tx o)))(
onnection (Source) \
\
\
\
h Peripheral
(((o Speaker
(Sink)
The following figure illustrates a typical example of
audio transmitter taking 12S as input and transmitting to
two connected sink devices.
FIGURE 30: AUDIO TRANSMITTER WITH I2S AS AUDIO INPUT
Peripheral
/(((o Speaker
/ (Sink)
/
/
1S2083BM /
EXTAMP [ =—="_ Audio Tx .)))/
onnection (Source) N .
N\
N\
h Peripheral
(((o Speaker
(Sink)

In Embedded mode, the source and sink configuration
is controlled by toggling a GPIO. In Host mode, the
UART command is used for changing modes of

operation. Details of source/sink mode is discussed in
Section 3.5 “A2DP Source Mode”.
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The BM83 audio transceiver can be connected to two
sink devices and can take audio input either from Aux-
in or from 12S. Aux-in and 12S audio inputs are also
controlled by toggling GPIO in Embedded mode and by
the UART command in Host mode. Details can be
found in Section 3.6 “Audio Input”.

The BM83 audio transmitter packetizes audio inputs
(either from Aux-in or 12s in), encodes into SBC and
transmits to connected sink devices over Bluetooth.
Both 44.1 kHz and 48 kHz sampling rates are
supported and can be selected by the user (see
Section 3.8 “I2S Sampling Rate Change”).

3.1 AT Demo Requirements

3.1.1 SOFTWARE REQUIREMENTS

« 8051 AT firmware
« DSP firmware
» Config settings

3.1.2 HARDWARE REQUIREMENTS

* The EVB kit:
- BM83 Evaluation Board
- Type-A to Micro-B USB cable
- 15V DC power adapter

3.1.3 TOOLS

 isUpdate tool
» Config GUI tool
* SPKCommandSetTool

3.2 AT Demo Setup

Power up the board using the instructions mentioned in
the BM83 Bluetooth® Audio Development Board
User’s Guide. The software and tools are available in
the BM83 AT package and can be downloaded from
www.microchip.com/BM83. The BM83 AT code can
work in Embedded and Host mode.

3.2.1 EMBEDDED MODE DEMO SETUP

1. Slide SW300 to the ON position to put BM83 into
Test mode.

2. Connect the BM83 EVB with a mini USB and
toggle the SW200 switch to the 5V_USB posi-
tion.

3. Program the AT firmware, DSP firmware, and
Config Settings (Embedded mode) from the
BM83 AT package (1S2083 Turnkey v1.x\Soft-
ware\IS2083 Image\AT v1.y\Embedded Mode)
into the BM83 using the isUpdate tool. Refer to
the BM83 Bluetooth® Audio Development Board
User’s Guide, chapter 5.0 Flash Update for
details.

Note: To program AT firmware (image1), DSP

(image2), and configuration (image3), the
image num value must be selected as 3.

Once programming is completed, slide SW300
to position 1 to put the device into Application
mode.

Press and hold MFB to put the BM83 in Discov-
ery mode. The Red and Blue LEDs will start
flashing alternately to indicate that the BM83 is
in Discovery mode.

Put a sink device in Pairing mode to pair it with
the BM83 (keep the sink device in close proxim-
ity to the BM83). Once the sink device is paired
with the BM83, the Blue LED will flash periodi-
cally.

To connect with a second device, power off the
connected sink device and follow step 5 and
step 6 to connect with the second sink device.
Now, power-on the first sink device to connect it
with the BM83.

Connect the audio source to the Aux-in/I2S, and

play and stream out the music through both con-
nected sink devices.

3.2.2 HOST MODE DEMO SETUP

1.

Slide SW300 to the ON position to put the BM83
into Test mode.

Connect the BM83 EVB with a mini USB and
toggle the SW200 switch to the 5V_USB posi-
tion.

Program the AT firmware, DSP firmware, and
Config Settings (Host mode) from the BM83 AT
package (1S2083 Turnkey v1.x\Software\IS2083
Image\AT v1.y\Host Mode) into the BM83 using
the isUpdate tool. Refer to the BM83 Bluetooth®
Audio Development Board User’s Guide, chap-
ter 5.0 Flash Update for details.

Note:  To program AT firmware (image1), DSP

(image2), and configuration (image3), the
image num value must be selected as 3.

4.

Once programming is completed, slide SW300
to position 1 to put device into Application mode.
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5. Start SPKCommandSetTool.exe and choose
the proper serial port and click on “Open” and
“Power On” as shown in the following figure

FIGURE 31: SPKCOMMANDSETTOOL GUI

bt SPKCommandSetToel v202.520

= *
: 2 3 : , 1
Serial Port 1 BR/EDR Connection State  Remote Device State
Port | COM4 Baudrate 115200 Close (® BMG4_DSPK v212_2 Call State :
Drive Rx Indication Delay Time Fill Mull Byte f 'I Ty % S
% J % ]
Y
Setting HFP A2DP SPP MISC Information
Contact LE AT nSPK DFU O Device B call State :
4 (O Hands-Free Profile A ) o
() AZDP Profile w =] éy - L
- wy 7 é’
() serial-Port Profile
deD ble) BTM State Slave SPK Connection State
Pairing Mode(Discoverable =
: [ e e (e e
Enter Pairing Mode Exit Pairing Mode e
BLE Connection State
Reset To Default 25
Reset To Default
éf—f Log Save as Clear
Fower Ony
- 7€ 32 21 32 5F 32 00 8F ~
HoTE Al ST e 17:33:23:955 < Command: AA 00 0Z 14 17 D3
Bemote device name : BMe4 DSPE w212 2
Gain Level 17:33:24:271 = Event: AL 00 03 24 1B 00 BE
o ey 17:33:24:271 < Command: BR 00 02 14 24 C&
i e UART Events Log
[HF Gain I:I I:I Vol + 17:33:25:805 > Event: AL 00 03 01 81 00 7B
= < Command: 22 00 02 14 01 ES
[]A2DP Gain I:I I:I Val- Tis = Event: AR 00 03 2D 05 02 CS
o . A L e < Command: ARA 00 0Z 14 ZD BD
[tine-in Gain I:I I:I Set 17: = Event: AA 00 03 1B 0l 03 DE
Query Gain l?‘:33.: : ; < Command: 22 00 02 14 1B CF
Line—in is silence.
17:33:26:277 = Event: AR 00 02 1B 0l 02 DF
17:33:26:277 [> d: BA 00 0Z 14 1B CF
BTM Settings 225 LoD
Line-in 15 not silence.
Pairing Timeout Value I:' Query W
< *
Supported CODEC FLzT Y

6. Go to the AT tab, fill out parameters and issue
the command as shown in Figure 32.

fetch nearby sink devices for pairing.

Note:  The Inquiry mode command is required toI
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FIGURE 32:

AT TAB IN SPKCOMMANDSETTOOL GUI
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7. The inquiry result will appear in the inquiry
results window as shown in the preceding figure.
Now, select a device and issue a connect com-
mand as shown in Figure 33.

Note:  Wait for the Inquiry Success event or
issue a Cancel Inquiry command before

sending a connection command.
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FIGURE 33: CONNECTION STATUS IN AT TAB IN SPKCOMMANDSETTOOL GUI

Fit)
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OXBF2C0AF48134 Ox040424 89 i €87 < Command: AR 00 02 14 1B CF
Line-in is silence.
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Ox232D0AF43134 0x040424 -28 BM&4_[ < Command- AR 00 02 14 1B CF
Line-in is not silence.
W
< >
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8. Two sink devices have been connected to the
BM83 AT as shown in the preceding figure. Con-
nect Aux-in and/or I2S input to the BM83, as
shown in Section 3.6 “Audio Input”. Aux-in is
the default input source to the BM83. To switch
the input source to I28, issue 44 2 1land13 1
0 commands as shown in the Figure 34. To
switch the input back to Aux-in, issue 44 2 0
and 13 1 1 commands.

Note: External hosts need to issue 0x44 0x08
0x00 to block the A2DP stream before
pairing to a second device. After pairing is
complete, issue 0x44 0x08 O0x01 to
unblock the A2DP stream.
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ously connected devices. Upon power cycle, it
re-establishes the connection with the sink
devices. Now the BM83 can be configured into
Embedded mode by programming the Embed-
ded mode config setting. The BM83 will operate
in Embedded mode where no external host is
required.

Host mode with PIC32

Slide SW300 to the ON position to put the BM83
into Test mode.

Connect the BM83 EVB with a mini USB and
toggle the SW200 switch to 5V_USB position.

Program the AT firmware, DSP firmware, and
Config Settings (Host mode) from the BM83 AT
package (1S2083 Turnkey v1.x\Software\IS2083
Image\AT v1.y\Host Mode) into BM83 using the
isUpdate tool. Refer to the BM83 Bluetooth®
Audio Development Board User’s Guide, chap-
ter 5.0 Flash Update for details.

FIGURE 34: MISC TAB IN SPKCOMMANDSETTOOL GUI
fity SPKCommandSetTool v202.520 = *
~
Serial Port BR/EDR Connection State  Remote Device State
Port |COM4 Baudrate 115200 Ope Close (® Device A Call State :
ve Rx Indication Delay Fill Null By - r’ h‘ N Y 9 . Y
System Contact LE AT nSPK DFU B
Setting HFP A2DP SPP Information () Device B Call State :
= 1 ~ & p
™ ! 3
WS VAD Data {F"p] &-’ f 9 o )
VAD Data Check Interval | 10 (Unit: 10ms) Ry 2
shift Time | 40 (Unit: 1ms) BTM State Slave SPK Connection State
! L e e (@ e
Buzzer
BLE Connection State
Unmute Buzzer Toggle Buzzer Mute -
Audio-in 4
Andio-In Function Plug-n Log Save as Clear
16:07:39:024 > Event: AR 00 03 00 13 00 ER A
AT +Command Command Complete.
AT ‘ 1€:07:3%9:024 > Event: A2 00 03 1B 01 00 El
L Send 1€:07:39:024 < Command: AA 00 02 14 1B CF
Line-in is unpluged.
Tone Generation 1€:07:532:254 < Command: AA 00 03 44 02 Ol B4
Tone Type ~ Generate 1€:07:53:308 > Event: AA 00 03 00 44 00 BS
Command Complete.
Set BTM Mode 1€:07:53:470 > Event: AR 00 03 SA 02 01 A0
i 1€:07:53:470 < Command: RA 00 02 14 S5A 90
s e Inactive BTM | Resume BTM Audio Transmitter Input source :I25 Mode
Raw Data 5 1€:07:53:484 > Event: AR 00 03 2D 05 02 C9
16:07:53:484 < Command: AA 00 02 14 2D BD
|-1421 | 2 ‘ 1€:07:53:504 > Event: AR 00 03 1B 01 03 DE
1€:07:53:504 < Command: AA 00 02 14 1B CF
s Line-in is silence.
W
Add g Generate < >
v
Once BM83 AT has established a connection - -
with the sink devices, it remembers the previ- Note:  To program the MSPK firmware (image1),

DSP (image2), and configuration
(image3), the image num value must be
selected as 3 in the isUpdate Tool.

Once programming is completed, slide SW300
to position 1 to put the device into Application
mode and change jumpers to Host mode set-
tings. Refer to the BMS83 Bluetooth® Audio
Development Board User’s Guide, Appendix F
for Host mode jumper settings.

Program the PIC32 with PIC32 AT firmware
(152083 Turnkey v1.x\Software\PIC32
Image\AT v1.y). Refer to the BM83 Bluetooth
Audio Development Board User's Guide,
Appendix E for details.

Press and hold SEL to put the BM83 in Discov-
ery mode. The Blue and Red LEDs will start
flashing alternately to indicate that the BM83 is
in Discovery mode.

Put a sink device in Pairing mode and pair it with
the BM83 (keep the sink device in a close prox-
imity to the BM83). Once the sink device is
paired with the BM83, the Blue LED will flash
periodically.

To connect with a second device, power off the
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connected sink device and follow step 5 and
step 6 to connect with a second sink device.

9. Now, power-on the first sink device to connect it
with the BM83.

10. Connect an audio source to Aux-in/I°S and play
music to stream out the music through both con-
nected sink devices.

11. Double press the Vol- button to Toggle mode
(TX/RX)

12. Short press the Rev button to toggle the Audio
Source

13. Short press the Fwd button to toggle sampling

FIGURE 35:

frequency

3.4 Audio Input to BM83 Source

The BM83 Source mode takes both 12S and Aux-in as
inputs. Plug in the Aux-in cable to the BM83 EVB and
connect other end to the Aux-in input source (for
example, a PC). Audio will be heard on both connected
sink devices.

For I2S input, make the connection between the 12s
input device and the BM83 as shown in the following
figure.

CONNECTION BETWEEN BM83 AND I2S DEVICE

BM83

I°S Device

RFS =

SCLK |-

- LRCLK

p BCLK

DRO =

GND =

B GND

Issue commands 44 2 1and 13 01 00 to switch the
audio source to 12S in Host mode. To switch the audio
source back to Aux-in, issue commands 44 2 0 and
13 01 01. In Embedded mode, GPIO toggling is
needed to switch the input source between 1°S and
Aux-in (see Section 3.6 “Audio Input”).

3.5 A2DP Source Mode

By programming the BM83 with AT enabled firmware,
we can use the BM83 as an A2DP source or sink
device. The BM83 can work either as an A2DP source
or sink device, but cannot work as source and sink at
the same time. By flipping a switch connected to GPIO
(configured via Config_GUI_Tool) in Embedded mode,
or by sending Change APP Mode (0x44 03 00/01)
UART command in Host mode, the BM83 can work as
a source or sink device. The BM83 source can connect
to two sink devices at the same time.

Note: By default, BM83 AT firmware is in A2DP
source mode when configured in Host
mode and depending on the GPIO state
(1: source, 0: sink) in Embedded mode.

Following are the UART commands to facilitate the

BM83 transmitter:

* Device Discovery(0x44 0x00)

* Discovery Cancel (0x44 0x01)

* Change Audio Source (0x44 0x02)

* Change APP Mode (0x44 0x03)

* Read App Mode (0x44 0x04)

* Read Audio Input Source (0x44 0x05)

* Change Audio In Sampling Rate Cmd
(0x44 0x06)

* Read Audio In Sampling Rate Cmd
(0x44,0x07)

* Block Unblock A2DP STream(0x44 0x8)

Following are the UART events for the audio

transmitter:

* Discovery Response (0x5A 0x00)

e Discovery Complete (0x5A 0x01)

* Audio Input Source (0x5A 0x02)

* Audio Application Mode (0x5A 0x03)

e Audio-In Sampling Rate (0x5A,0x04)
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Details of these commands and events are available in
AudioUARTCommandSet _v2 0x.pdf. This document is
part of the BM83 AT package. If the Bluetooth MAC ID
of a sink  device is known, then a
Profile Link Back(0x17) command with type 7
can be used for establishing a connection. A Bluetooth
MAC ID is 6 bytes long and must be in byte reverse
order (LSByte first and MSByte last) to be used by this
command.

FIGURE 36:

For example, if a BT MAC ID of a sink device is
0x0123456789AB, then the following UART
commands can be used from the MCU for establishing
connection:

17 07 00 04 AB 89 67 45 23 01
Note:

The above command does not have prefix
and checksum. But, this command can be
sent directly as Raw Data from the Spk-
CommandSetTool MISC tab as shown in
the following figure.

SENDING A RAW DATA THROUGH SPKCOMMANDSETTOOL

gty SPKCommandSetTool v202.521

Serial Port

Port | COM10 Baudrate 115200

Open
Drive Rx Indication Delay Time

System
Setting

Contact LE AT
HFP A2DP SPP

nSPE DFU

MISC Information

Fill Mull Byte

TWS5 VAD Data

VAD Data Check Interval

A
{(Unit: 10ms)
{Unit: 1ms)

shift Time

Buzzer

Audio-n

Toggle Buzzer Mute

Andio-In Function Plug-n Unplug

AT +Command
AT

Send

Tone Generation
Tone Type ~ Generate
Set BETM Mode

BTM Maode Inactive BTM | | Resume BTM

Add it

Raw Data

I 1707 00 04 AB 89 67 45 23 01 |

s

Generate

Close

— X
”~
BR/EDR Connection State  Remote Device State
@ Device A Call State
. ’ QEJ % 1
Yy U
(C Device B Call State :
L A | ks = PR ]
Ly U '!'3
Slave SPK Connection State

BTM State

L hp @9

(o o

BLE Connection State

10:423:32:813

Log Save as Clear

< Command: AR 00 02 02 00 Fe

10:43:32:82¢6 > Event: AR 00 02 00 02 00 FS
Command Complete.
10:43:32 > Event: AA 00 04 18 00 02 02 &

10:43:32 < Command: AR 00 02 14 18 D2

< Command: AR 00 OAR 17 07 00 O«
Event: A& 00 03 00 17 01 ES

L

To get the name along with the BT MAC ID of the
nearby advertising sink devices, it is recommended
that the Device Discovery(0x44) command
include an Extended Inquiry Response (EIR)
parameter. If the system has an MCU and display, then
the inquiry mode result can also be displayed on the
display and a user can choose the sink device and
establish the connection with the BM83 audio
transmitter. Once the Audio transmitter connects with
sink devices, link keys are saved in the memory and

upon power cycle, can automatically establish
connection with the previously connected sink devices
or the MCU can read these link keys and issue link
back command to establish a connection with
previously connected sink devices.
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3.6 Audio Input

Audio input can be toggled by flipping a switch
connected to the GPIO in Embedded mode. This GPIO
can be configured using the Config GUI tool, as shown
in the figure below. In Host mode, it is recommended to

uncheck the AT Audio input source and to send the
Change Audio Source (0x44 2 0/1) and 13 1
1/0 commands to toggle the audio source between

Aux-in and I%S.

*

~

FIGURE 37: SELECTING AN AUDIO INPUT USING CONFIG GUI TOOL
AT_15208x_U1_1.2.17_Embedded_P26_Analog_incut.hex - Config_GUI_Tool
Supported Profile
W HFP/HSP ¥ A2DP ¥ AVRCP 7 O o
v AVRCP Controller
v AVRCP Target
Function Enable and GPIO Assignment
I~ Charge OK Led Ind. |[]x21: GPIO_NULL j
[ AUXIN Led Ind. |0x21: GPIO_NULL -]
= Somnge/Sink |ox1A: GPIO_P32 |
£ Host Mcg Mode (FEmbedded Mode
r |0x21: GPIO_NULL |
|=_AT APP Mode Sslect (013 GPIO P23 | =] I Reverse Polarity
| v AT Audio Input Source |[]x1?: GPIO_P27 I j ™ Reverse Polarity
Audio(sBCYhdication |0x21: GPIO_NULL  ~||Low Active  ~|
Voic QY& Son [0x21° GPIONULL _~|[Low Active ]
Ring Tone Indication |0x21: GPIO_NULL  ~||Low Active  ~|
Incoming Call Indication |0x21: GPIO_NULL  ~||Low Active  ~|
External Amplifier Indication ~ [0x21: GPIO_NULL  =|[Low Active =]
HF Link Indication |0x21: GPIO_NULL  ~||Low Active  ~|
A2DP Link Indication |0x21: GPIO_NULL  ~||Low Active  ~|
Button Event Trigger Indication |[]x21: GPIO_MNULL j|L0wActive j
Back Next

3.7 Mode Select

The BM83 role can be changed from source to sink and
vice versa by flipping the switch connected to GPIO in
Embedded mode as shown in the figure above. In Host
mode, it is recommended that AT APP mode select be
unchecked and the Change APP Mode (0x44 3 0/
1) command needs to be sent to switch between
source and sink.

3.8 I12S Sampling Rate Change

The BM83 transmitter can take 12S as input. By default,
the BM83 transmit audio uses a 48 kHz sampling rate.
This sampling frequency can be changed to 44.1 kHz
by issuing a
Change Audio In Sampling Rate Cmd (44 6
1) command. The sampling rate can be changed back
to 48 kHz by issuinga 44 6 0 command.
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3.9

The dual streaming feature can be enabled along with
multi-link enable in the Config GUI tool as shown in the

following figure.

FIGURE 38:

Dual Streaming

ENABLING DUAL STREAMING FEATURE

15208x_UI_1.2.25_Dermo_Package_Embedded_Mode_GFP.hex - Config_GUI_Tool

Button Setup(TxMode}] PMU Setup] CODEC Setup] BLE Setup] User Define ] AT Setup] DSP Feature Setup]

Sys. Setup? | Sys. Setup2 [Sys. Setup3] LED Setupl ] LED SetupZ] LED Setup3 ] Tone Setup] Button Setup]

MName Frag Segmen
— Device Name |MCHF' BM83 GFP

(64 Char)
Misc Option
— Enable Inguiry Scan In Standby |Disable j
— Enable Power On Enter Pairing |Disable j
— Suspend Stream When SCO Estabblished |DiSEb|E j
— BT Class of Device |Headset j
— Report Battery Status to Smart Phone |Enable j
|—-— Link Application i |

Sys. Setup1 | Sys. Setup2 | Sys. Setup3 | LED Setup1 | LED Setup2 | LED Setup3 | Tone Setup | Button Setup
Button Setup[‘l’xMode}] PMU Setup ] CODEC Setup] BLE Setupl User Define | AT Setup JDSP Feature Setup
Ll

— Enable Inquiry Filter by RSSI

— RSSI Threshold of Inquiry Filter

SBC Encoder Setting

— SBC Bitpool Setting

— SBC Sampling Rate

Audio Transmitter Setting

— Stream Control by Plug-in Singal

|Enable j
|0xBA- -70 dB |
|53

(33~53)

|48KHz -

|Disable |

~

Help

Help

Help

Help ‘

— Dual Streaming Enable

EET . -
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Once the Dual Stream enable config setting is
programmed into the BM83, this feature can be
demonstrated as shown below.

1. Discovery of two Bluetooth audio sink devices
as shown in the Host/Embedded mode demo
setup.

2. When connection with Rx_A is established, high
quality audio will be played on the Rx_A
speaker/headset.

FIGURE 39: DEPICTION OF HIGH QUALITY AUDIO STREAMING THROUGH RX_A SINK
DEVICE

Pad Rx_A
Bvms3aT M

Headset/
Speaker

Rx_B

3. When Rx_B establishes a connection, then mid
quality audio plays on both Rx_A and Rx_B
speakers/headset.

FIGURE 40: DEPICTION OF MID QUALITY AUDIO STREAMING THROUGH RX_A AND RX_B
SINK DEVICES

BM83 AT {
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4. By sending a Toggle Audio Playback (2
0 41) command repeatedly or short pressing
MFB repeatedly, audio will be played on Rx_B,
Rx_A, mute Rx_A and Rx_B and then play on
both Rx_A and Rx_B and this will continue cycli-
cally (see following figure).
FIGURE 41: AUDIO TOGGLING
Headset/
* | Speaker
7 Rx_A
BM83 AT BM83 AT {
~
~
* & Headset/
Speaker
Rx_B
Headset/
Speaker
X v s >3
- Rx_A P Rx_A
BM83 AT - BMB3AT &
S
~
* A Headset/
Speaker
Rx_B Rx_B
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40 BM83 GOOGLE FAST PAIR

Google Fast Pair (GFP) is a Bluetooth service that uses
Bluetooth Low Energy to discover and pair nearby
Bluetooth devices without using significant phone
battery and requiring minimal user interaction. With
GFP, the process of connecting the headphones (or
speaker) to a phone for the first time is effortless. With
a tap of the acceptance notification, the devices can be
connected to an Android mobile phone. In some cases,
this may trigger another notification to install a
companion app for the devices, if any, which could
involve several steps.

Following section describes the setup and connection
procedure for the BM83 GFP process.

4.1 Demo Setup
* Program the BM83 with GFP firmware, DSP firm-

FIGURE 42:

ware and GFP config setting (Embedded mode or
Host mode: 1S2083 Turnkey v1.x\Soft-
ware\lS2083 Image\MSPK2v1.y\GFP). For
Embedded mode demo setup, refer to

Section 2.2.1 “Embedded Mode Demo Setup”
and for Host mode demo setup, refer to

Section 2.2.2 “Host Mode Demo Setup”.
Power-up the BM83 EVB and put it in pairing
mode (see the button functions in Table 2).
Enable the Google Fast Pair option in the Android
phone (refer to Q.2 “Enabling GFP on the
Android Phone”).

Once the notification is enabled and the android
phone is within 24 inches of the BM83 device, a
message will pop up as shown in the following fig-
ure.

GFP ENABLING NOTIFICATION IN ANDROID MOBILE

MCHP BM83 MCHP BM83
Tap to pair. Device will be tied B3 Connecting...
to mchp.testing@gmail.com ===

Connected to "MCHP BM83"
MCHP BM83

» Once the notification is received, tap on the notifi-
cation and the BM83 will connect with the Android
Phone.

» The GFP config setting can be customized using
the Config GUI Tool. For more details, refer to Q.1
“Enabling GFP in Config GUI Tool”.
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5.0 AUDIO MIXER MODE

During standalone mode (single speaker), the MSPK2
V1.3 software (or later) provides an audio mixer mode
to mix A2DP audio (SBC/AAC) with either one of an
IZS-in, Aux-in or Microphone. The audio mixer is not
supported for LDAC streaming.

During the mixer mode, the Audio effect and Audio
SRC can be enabled for the A2DP audio path. ADC
Gain is provided for the Aux-in and Microphone-in while
the speaker gain is provided for the analog audio
output, as shown in the following figure.

FIGURE 43: AUDIO PATH
SBC/AAC || Equalizer |—» Audio Audio Audio | Internal DAC
Decoder Effect SRC Mixer Speaker Gain | Analog

s

Audio Output

12S Audio Output

12S-In

ADC

Gain
694— Aux-In
Mic-In

To enable this mode, Audio Mixer must be enabled,
A2DP must be streaming and audio input source(I2S/
Aux-in/Mic-in) must be connected to the BM83.

The audio mixer supports 44.1K and 48 KHz audio
mixing. If A2DP is sampled at 44.1 KHz, then 12s/
Microphone must also be 44.1 KHz, and when A2DP is
48 KHz, then IZS/Microphone must also be 48 KHz.
Mismatch in A2DP and IZS/Microphone sampling
frequency is not allowed.

Both the Host mode and the Embedded mode supports
audio mixing. For the Host mode, the MMI UART
command (0x80: Enable mixer,0x81: disable
mixer,0x82: ADC gain UP, 0x83: ADC gain down) is
supported. For more details, refer to Appendix V:
“Audio Mixer Settings” and
AudioUARTCommdnSet_v2.08 (or above).
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APPENDIX A: ANDROID APP

INSTALLATION 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-
1. Connect the Android phone to the computer trated in the figure below.
using a USB connector.

To install the application (*.apk is available), perform
the following steps:

FIGURE 44: USB TRANSFER

ERch o NFREE]

Use USB for

(O Ccharging only

Transfer files (MTP)
Transfer photos (PTP)

MIDI
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2. It is recommended to copy the Microchip Blue-
tooth Audio Android app to the Download folder
of the Android mobile device, see the figure
below.

FIGURE 45: DOWNLOAD FOLDER OF THE ANDROID DEVICE

@uvL_ v Computer » Galaxy AS » Phone » v|¢'vr|
Organize *
W Favorites Android DCIM
Bl Desktop . Filefolder g File folder
& Downloads
&l Recent Places Download photo_collage
 Filefolder . File folder
-3 Libraries
e Pictures Playlists
File folder . File folder
L=l Computer
& Local Disk (C) Ringtones SHAREit
—a MNew Volume (E:) s File folder  File folder
= MNew Volume (F)

3. From the File Manager of the mobile device, After selecting the file, a warning message indi-
select My Files > All Files > Download > cating the installation is blocked is displayed,
MBA4_x_Android.apk. see the figure below.

FIGURE 46: WARNING MESSAGE: INSTALL BLOCKED

& Tl 100% 0 11:06 AM

For security, your phone is set to
block installation of apps obtained

from unknown sources.

CANCEL
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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

figure below.

FIGURE 47: ENABLE INSTALLATION FROM UNKNOWN SOURCES

EEm £ =l 100% W 11:06 AM

< LOCK SCREEN AND SECURITY

ral your device remotely using your

Unknown sources O

Secure Folder

Keep your personal files and apps safe and s

Secure startup

< LOCK SCREEN AND SECURITY

Lacate and control your device remotely using your
Samsung account.

Unknown sources
d

' Unknown sources

' Installing from unknown sources
may be harmful to your device and
personal data. By tapping OK, you

Pr

> ! agree that you are solely responsi-

Encrypt SO card

No SD card insertec

Other security settings

LOOKING FOR SOMETHING ELSE?
BACKUP AND RESTORE

LOCATION

ble for any damage to your device
or loss of data that may result from
| using these applications.

3 Allow this installation only

: CAMCEL

LOOKING FOR SOMETHING ELSE?
BACKUP AND RESTORE
LOCATION

5. A message is displayed requesting whether to
install an update to the existing application. Click
Install. A confirmation screen displays when the

FIGURE 48: UPDATE AND INSTALL THE APP
B .l 100% M 11:06 AM

Microchip Bluetooth Audio

Do you want to install this application? It
does not require any special access,

application is installed, and then click Open to
run the application, see the figure below.

£ =l 100% W 11:06 AM

Microchip Bluetooth Audio

CANCEL

App installed.

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

FIGURE 49:

LOCATION ACCESS

B 11:06 AM

Microchip Bluetooth Aud... scan

EC T M

app needs location access”, click OK and then
select Allow, as illustrated in the figure below.

£ =l 100% W 11:06 AM

This app needs location access

Please grant location access so this

app can detect beacons.

No Speakers found, Flease check
Location services Settings

9 Allow Microchip Blue-

tooth Audio to access
this device's location?

DENY

7. Click SCAN to see the list of discoverable

FIGURE 50:

SCAN FOR DEVICES

G2 F

Microchip Bluetooth Aud...

MCHP_Multi_0x

Ungrouped

devices nearby, as illustrated in the figure below.

SCAN

gl

MCHP_Multi_03

Ungrouped

g .|I!]

MCHP_Multi_01

Ungrouped

u |||II
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APPENDIX B: CUSTOMIZING Ul
AND DSP
PARAMETERS

Note: Ul and DSP parameters are merged into
one tool called the Config GUI tool.

Follow the example procedure below for configuring a
BM83 into 1S Host mode with an external codec in
Embedded/Host mode.

B.1 Customizing Ul Parameters

Perform the following steps to customize the Ul
parameters:

FIGURE 51: LOADING INI FILE

Open the Config GUI tool, I15208x Con-

fig GUI Tool vx.xx.exe from
Tools\Config Tool. Click Load to load
IS208x_UI 1.2.xy Demo Package MCU -
Mode SPP.hex from the same folder 1S2083
Turnkey v1.x\Software\IS2083 Image\MSP-
K2v1.y\SPP\Host Mode and then click Open,
see the figure below. Every firmware target has
customized settings which have been added in
the target folder. It is recommended to use these
settings for further customization.

™ Config GULTool % || ™ Open X
Yersion & Device <« SPP s Host Mode v O Search Host Mode P
IC Package: Organize + - [ O
ToolVersion: ‘V1-2-24 Document Name : Dat
Project: MSPKw2_SPP | GeneratedFiles | il ISEDE\x_UIj.2.23_Demo_Package_MCU_Mode_SPP.haI 2 51
Host Mode | MSPK2.0_DSP_FW_V1,03.0009.HEX /1
. ? OTA Package | MSPKv2_1.02.0017_SPP.hex 5/6
1 Load Ediit
B @ OneDrive - Microt
Eit & This PC
J 30 Objects
[ Desktop >
File name: |15208x_UI_1.2.23_Demo_Package_! V| Config File (*.hex; *.ini) ~
3 m' Cancel
— —1
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2. From the Config GUI tool, click Edit (see the figure below).

FIGURE 52: EDIT CONFIG PARAMETERS

Froject:

“ersion & Device
I Fackage:

Tool Yersion;

Load

TE 15208x_UI_1.2.23_Dero_Package_MCU_Mode_SPP.hex - Config_...

15208x ~|

v1.2.24

MSPKv2_SPP -

Exit

{ Edit 1 j
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3. Awindow is displayed.

- a. For Host mode, select “Host MCU Mode”,
then click Next (see the figure below).

FIGURE 53: MAIN FEATURE SETTINGS - HOST MODE

- b. For Embedded mode, select “Embedded
Mode”, then click Next (see Figure 54).

Supported Profile

(] »

v

External Amplifier Indication |Dx21: GPIO_NULL

j‘Low Active

HF Link Indication |DX2‘I: GPIO_NULL

j‘LDW Active

A2DP Link Indication £ [0x21- GPIO_NULL

j‘Low Active

Button Event Trigger Indication |Dx2‘|: GPI0O_NULL

Back

j‘LDW Active

v HFP/HSP v A2DP v AVRCP v SPP [  PBAP [ iAP
[+ AVRCP Controller [
v AVRCP Target
Function Enable and GPI10 Assignment
[~ Charge OK Led Ind. |0x21: GPIO_NULL |
™ AUX-IN Led Ind |0<21: GPIO_NULL M
- |0x1A. GPIO_P32 ~|
N |0x21: GPIO_NULL |
@ Host MCU Mode I (" Embedded Mode
| |0x21- GPIO_NULL ~|
Audio(SBC) Indication 021 GPIO_NULL ~ ~[lLow Active  ~|
Voice(SCO) Indication |Dx21: GPIO_NULL j‘Low Active j
Ring Tone Indication |Dx2‘|: GPIO_NULL j‘LDW Active j
Incoming Call Indication 0x21: GPIO_NULL  +[[Low Active  +|
o]
-]
-]
]

Next
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FIGURE 54: MAIN FEATURE SETTINGS - EMBEDDED MODE

Supported Profile

v AVRCP Target

Function Enable and GPIO Assignment

v HFP/HSP |+ A2DP |+ AVRCP |+ SPP [~ PBAP [ AP
v AVRCP Controller [

] »

Button Event Trigger Indication [0x21: GPIO_NULL  ~ |[Low Active

[~ Charge OK Led Ind. 0x21: GPIO_NULL ~|
[~ AUX-IN Led Ind. |0x21: GPIO_NULL ~|
7 0x1A: GPIO_P32 ~|
|— 0x21: GPIO_NULL N

(" Host MCU Mode @ Embedded Mode|
|_ [T, GPTO_NOLL ~|
Audio(SBC) Indication [0x21: GPIO_NULL  ~[lLow Active |
Voice(SCO) Indication [0x21: GPIO_NULL  ~[lLowActive |
Ring Tone Indication [0x21: GPIO_NULL  ~[lLowActive |
Incoming Call Indication (021: GPIO_NULL v |LowActive |
External Amplifier Indication ~ [0x21: GPIO_NULL  ~|[Low Active ~|
HF Link Indication [021: GPIO_NULL  ~|LowActive |
A2DP Link Indication (0x21: GPIO_NULL v |LowActive |
=

Back 2

Next
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4. Click the CODEC Setup tab to select the Exter-
nal codec in CODEC Output Type. If an internal

codec is needed, then select Internal codec in

CODEC Output Type.

FIGURE 55: CHANGING CODEC OUTPUT TYPE

1
CODEC Function

Sys. Setup1 } Sys. Setup etup } LED Setup1 | LED Setup2 } LED Setup3 | Tone Setup
Button Setup } PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup } nSPK Setup | DSP Feature Setup

--- Speaker Output |Cap|ess Speaker Output j @
— Filter Type For Stereo Audio Quality |Filter Type 1: Clear |

— Enable LR Sound Channel Swap |L/R Normal R4

— Enable LR Sound Mix Disable ~]

- DSP CODEC Always On Enable |Disable |

— Close CODEC Time N (1 - 254 unit - 0.64s)

- SDM Order [3rd SDM ~]

— CODEC Output Type ~ 2
— Audio SRC |Disable -]

— Voice SRC |[Enable ~]

- Tone Stereo |Disable j

- Voice Stereo |Di5able j

Line-In Setting

- CHG/AUX-IN Ind [Enable <] Hep| -~

mj »

Main Feature Previous ‘ Next

Finish

5. This step is needed only for Embedded mode.
Configure BM83 GPIOs to connect with the
BM83 EVB on-board buttons and Aux-in input
detection as in Appendix H: “AUX-In Detec-
tion” and Appendix I: “Button Configura-
tion”.

© 2019-2022 Microchip Technology Inc.

DS00003118D-Page 51




AN3118

6. Click the Sys. Setup2 tab to change the
speaker name, as illustrated in the figure below

and then click Finish.

FIGURE 56: CHANGING SPEAKER NAME

Name Frag Segment 1

Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | nSPK Setup | DSP Feature Setup |
Sys. Setupf Sys. Setup2 Sys. Setup3 ] LED Setupt ] LED Setup2 ] LED Setup3 ] Tone Setup ]

mi »

--- Name Fragment ‘ BMg3 (64 Char)
2

Security

--- Simple Pairing [Enable | M

- PIN Code 0000 (4 Char)

Misc Option

--- Enable Pairing as Standby Mode |Disable J M

- Enter Pairing Mode When Power On |Disable |

--- Suspend Stream When SCO Established |Disable ]

--- Circular Volume Control |Disable -]

--- Class of Device |Speaker J

- Phone NR and EC Function |[Enable -]

--- Report Battery Status to Smart Phone |Enable J

- Link Application |Sing|9-Link j

— Always Answer Incoming Call |Disable -]

P i : : e e INicahla | 13 -

Main Feature Previous ‘ Next | Finish

B.2 Customizing DSP Parameters

7. Click Finish to open a DSP Tool (see

Figure 57).

8. Click the I°S/PCM tab and perform the 1%S-
related selection, as illustrated in Figure 58. The
MCLK is the Master Clock output provided to an
external 12S codec device to use as its system
clock. This signal is optional and is not required
if the external 1S device provides its own sys-
tem clock. The BM83 EVB uses the ST codec

and MCLK to be enabled for this.

B.3  Creating *.HEX File

9. Save the DSP parameters by clicking Save,

then close the DSP window (see Figure 59).

10. Click Exit, and a window is displayed. From the

Save As window, select the file location, then

click Save (see Figure 60).
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FIGURE 57: 1S208X DSP CONFIGURATION TOOL
2 15208x_DSP_GUL Tool X

BLE Settings  Dynamic Tuning Commands  Static Operations

_

DUT Status: IUnknown DSP Status: [Unknown BLE Status: Not connected

Main Function | Voice Function | Audio Function | 12S/PCM |

15208x DSP GUI Tool Version 3.5

o

MICROCHIP
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FIGURE 58: IS208X DSP CONFIGURATION TOOL - I2S/PCM MODE SELECTION

% 15208x_DSP_GUI_Tool

BLE Settings  Dynamic Tuning Commands

DUT Status: | Unknown

Static Operations

DSP Status: |Unknown

BLE Status: Not connected

Main Function] Voice Function] Audio Function| 125/PCM I
Master Mode 1 Slave Mode

CODEC DSP CODEC DSP

< SCLK > SCLK

< RFS » RFS

- o1 < DT

» DR » DR
Slave Master Master Slave

[ 24Bit To 16Bit Truncate [ 125 Data OntOff help

12S Mode 2 v [V MCLK |4 Note: Enable MCLK for STCodec

MCLK selection: [128 fs v help

Data Bitwidth 3 |24bit LI

ADC Selection |Embedded ADC Ll

Line-In DAC Selection |Externa| DAC L,

RFS Setting |RFS low level -> Left channel ﬂ

Notice: Please Press "Save" Button to export 125 parameters.

Note 1:

Configure the 12S for Host mode by selecting “I°S Mode” as Master mode, as illustrated in the figure above.
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FIGURE 59: SAVING Ul PARAMETERS

54 15208x_DSP_GUI_Tool 1 2 | .
BLE Settings  Dynamic Tuning Commands || Static Operations
Save
N DUT Status: |Unknown DSP ¢ Reset Parameters BLE Status: Not connected
Main Function] Voice Func’(ionl Audio Function 12S/PCM I
Master Mode Slave Mode
CODEC DSP CODEC DSP
- SCLK > SCLK
- RFS » RFS
- o1 - DT
» DR » DR
Slave Master Master Slave
[ 24Bit To 16Bit Truncate [ 12S Data OniOff help
125 Mode - [V MCLK  Note: Enable MCLK for STCodec
Data Bitwidth |24bit | MCLK selection: |128fs v help
ADC Selection |Embedded ADC Ll
Line-In DAC Selection |External DAC LI
RFS Setting |RFS low level -> Left channel ﬂ
Notice: Please Press "Save" Button to export I2S parameters.

© 2019-2022 Microchip Technology Inc. DS00003118D-Page 55



AN3118

FIGURE 60: SAVING Ul PARAMETERS

™ Save As li_hj

UQ [}« EA-22 » SWTeam » Firmware » MSPKv2_1.00.0000 ~[ %2 |[ search MsPkv2 1... P

Organize ~ New folder = ~ 9‘
< Favorites = Name Date
I*4 1S208x_Config_Default_Table.ini_Demo_Embei B Deskto

] P = 1S208x_Config_Default_Table.ini_Demo_Embedded_Mode_RTP.hex 4/30/]

Version & Device /3 Downloads 1S208x_Config_Default_Table.ini_ Demo_MCU_Mode_RTP.hex 4/30/
Project: IS208%_MSPKvZ & Recent Places MSPK2.0_DSP_FW_V1.00.0000.HEX 4730/,
Bon e

‘ MSPKv2_1.00.0000_MSPK_ST hex 4/17

Tool Version: v0.9.08 . b - - - e
% Dropbox MSPKv2_1.00.0000_Pbap_ST hex 4/17/

IC Package: 4@ OneDrive

= Libraries
Load Edi %L Documents
\J/' Music
. & Pictures - < 1l »
Save Exi s

File name; my_config_tabld |

Save as type: [HEX FILE(*.HEX)

“ Hide Folders | ’ Save I “ Cancel ’

11. The generated *.HEX can be directly pro-
grammed into the BM83 module by following the
steps mentioned in the BM83 Bluetooth® Audio
Development Board User’'s Guide (chapter 5.
Firmware Update). Only the Config file can be
updated by selecting this *.hex file and selecting
image number to 1 in the isupdate tool.
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APPENDIX C: CONFIGURING BM83
IS HOST/CLIENT
MODE AT 48 kHz

BM83 I°S can be configured into 1°S Host and I°S
Client modes. Appendix B: “Customizing Ul and
DSP Parameters” describes BM83 configured into 12S
Host mode. This section describes BM83 configured
into 1°S Client mode.

FIGURE 61: CODEC SETUP

CA

Perform all the steps from B.1 “Customizing Ul
Parameters”. The only difference is enabling Audio
SRC and Voice SRC, as illustrated in the figure below.
Click the CODEC Setup tab, enable Audio SRC,
Voice SRC and then select “CODEC Output Type” as
External codec.

Selecting Ul Parameters

Voice Prompt and HFP can be enabled in Stereo mode
by enabling Tone Stereo and Voice Stereo, as
illustrated in the figure below.

Button Setup | PMU Setup | CODEC Setup

1

CODEC Function
— Speaker Qutput

—- Filter Type For Stereo Audio Quality
—- Enable LR Sound Channel Swap

—- Enable LR Sound Mix
--- DSP CODEC Always On Enable

Sys. Setup ] Sys. Setup2 | Sys. Setup3 | LED Setup1 \ LED Setup2 | LED Setup3 \ Tone Setup
iAP/SPP Setup | BLE Setup | nSPK Setup | DSP Feature Setup

mj »

\Capless Speaker Output j ﬂ
\Filter Type 1: Clear j
/R Normal -]
Disable -]
\Enable J

Line-In Setting

--- Close CODEC Time 8 (1 - 254 unit : 0.64s)
— SDM Order [3rd SDM =
— CODEC Output Type \Exlernal codec with 1251 j 2
— Audio SRC |Enable =]

3
—— Voice SRC [Enable -
-~ Tone Stereo \Enable j
— Voie Stereo Eae LW
—- 128 Shutdown [Disable |

Main Feature

Previous ‘ Next

Finish

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

2: For BM83 I2S Host mode at 48 kHz, refer
to C.1 “Selecting Ul Parameters” and

C.3 “Creating Config *.HEX”.
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C.2  Selecting DSP Parameters

1. Perform all the steps from B.2 “Customizing

DSP Parameters”.

FIGURE 62: IS IN CLIENT MODE

2. Select “I°S Mode” as Slave mode to configure
the IS for Client mode, as illustrated in the fol-
lowing figure.

3% 15208x_DSP_GUI_Tool

BLE Settings  Dynamic Tuning Commands

DUT Status: |Unknown

CODEC

DSP

SCLK
RFS

A A A

DT

DR

Y

Slave

125 Mode

Data Bitwidth

ADC Selection

RFS Setting

Master

[ 24Bit To 16Bit Truncate

Static Operations

DSP Status: |Unknown

BLE Status: 'Not connected

Main Function] Voice Function] Audio Function [12S/PCM I

Master Mode

Slave Mode
CODEC DSP
> SCLK
» RFS
- DT
» DR
Master Slave

MCLK selection: |128 fs help

-
|Slave mode | [ MCLK
|24bit |

|Embedded ADC |

help

Note: Enable MCLK for STCodec

IRFS low level -> Left channel

Notice: Please Press "Save" Button to export 125 parameters.

=]

C.3 Creating Config *.HEX

For the procedure to create the * . HEX file, refer to B.3

“Creating *.HEX 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 BM83 speaker. Slide
Power to turn on/off the BM83 speaker, as illustrated in
FIGURE 63: POWER MODE ON/OFF
m i = M|

MCHP_Multi_00

Power

Group Details
MCHP_Multi_00

Audio
Speaker Settings

Group Settings

the figure below. If the power is turned off on the central
speaker, it switches off central and all the connected
peripheral speakers, similar to the short press SEL in
Host mode/long press MFB button in Embedded mode.

Xl "N REE

Lingrouped

i T

R
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APPENDIX E: AVRCP VERSION

The AVRCP version 1.6/1.3 can be programmed, as
illustrated in the figure below.

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

FIGURE 64: SELECTING AVRCP VERSION

s

T JuopTI (R [T T T =T L V]

— Class of Device

— Report Battery Status to Smart Phone

— Link Application

— Always Answer Incoming Call

— Auto Answer Incoming Call When Link Back
— Hang Up a Call When Switch Off

— Shut Down Power in Off State

— Enter Pairing when Power On Link Back Failed
— Wide Band Speech Enable (mSBC)

— Only Accept Paired Device

— Disconnect All In Pairing

— Keep BLE In Power Off

— AVRCP Version Option

— Auto Unsniff in Data Transmission

_ —Factorv Default Sefting

|Speaker j
|Enable j
[Multi-Link ~|
Disable ~|
Disable ~|
Disable ~|
|Enable j
Disable ~|
|Enable j
Disable ~|
Disable ~|
|Enable j
|AVRCP v1.6 ~|

AVRCP v1.3

Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | MSPK Setup | DSP Feature Setup |
Sys. Setup1 Sys. Setup2 Sys. Setup3 ] LED Setup1 | LED Setup2 | LED Setup3 | Tone Setup |
T JIE |

e

Main Feature Previous ‘

Next Finish
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APPENDIX F: ENABLE AAC CODEC

AAC CODEC can be enabled or disabled from the
CODEC Setup tab, as illustrated in the following figure.

FIGURE 65: ENABLING AAC CODEC

~ Sys. Setupt | Sys. Setup2_| Sys Setup3 | LED Setup! | LED Setup2 | LED Setup3 | Tone Setup |
Button Setup | PMU Setup JCODEC Setup | iAP/SPP Setup ] BLE Setup | MSPK Setup | DSP Feature Setup |

— Line In Indicate Led |Disable ~] -
— Line In CSB |Enable ~]

-—- Line In Latency 240 (0 - 240 unit - 1/3ms)

— Initial Line In SPK Gain |OXOA j

Amplifier Control Settings

— Cut Off Amplifier When Mute Disable ﬂ

— Off Amplifier TO 0 (0 - 3 unit : 1s) ’
— Off Amplifier T1 0 (0 : Disable; 1 - 7 unit : 100ms)

-— Off Amplifier T2 0 (0 : Disable; 1 - 7 unit : 100ms)

CODEC Type Setting
— CODEC Type Mask [] v —AAC Help

Audio Equalizer Sefting

— Equalizer Function Enable |Enable j Help
— Initial Equalizer Mode lOFF -

Main Feature Previous ‘ Next Finish
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APPENDIX G: LDAC APPLICATION

UNGROUPED MODE A2DP PLAYBACK:

LDAC audio CODEC can be used during ungrouped
A2DP playback with Sony mobile or Android 8.x
devices. On the other hand, SBC CODEC will be used
if the speaker is in Stereo mode or Concert mode.

LDAC FORMAT

Microchip utilizes Sony LDAC audio CODEC, which
provides high-resolution audio in Ungrouped mode.

LDAC bitrate can be 990 kbps (Quality Priority mode),
660 kbps (Normal mode) and 330 kbps (Connection
Priority mode). The user can select the bit rate on the
mobile devices and the speaker will automatically
support it. Also, the speaker can support 44.1 kHz, 48
kHz, 88.2 kHz and 96 kHz, so the user can decide the
sampling rate using the LDAC mobile device.

According to the Sony LDAC web page, https:/
www.sony.net/Products/LDAC/, modes and bitrate are
listed in the table below.

TABLE 4: TRANSMISSION RATES
Mode Bit Rate
Sound Quality preferred 990 kbps
Standard 660 kbps
Connection preferred 330 kbps

LDAC CERTIFICATION

The branded customer receives an LDAC logo by using
the Microchip LDAC test report. The Non-branded
customer must collaborate with the Branded customer
to apply for the license.

LDAC BLUETOOTH AUDIO STREAMING

Most of the Sony mobiles and Android 8.x mobile
devices support LDAC Bluetooth audio streaming.

Mobile phones have their default Bluetooth audio
CODEC setting. Some mobile phones may have
default SBC or LDAC CODEC.

After pairing and connecting to the ungrouped speaker,
the user needs to check whether or not the mobile
phone is using LDAC CODEC. The following example

FIGURE 66:

shows how to use Sony Xperia® Z5 and Google Pixel™
for LDAC streaming. For more details on the LDAC
setup in the mobile phone, refer to the steps below.

Sony mobile devices provide a setting page to select
the following LDAC audio quality:

* Quality Priority mode

* Normal mode

» Connection Priority mode

Android 8.x devices may or may not provide a setting
page to select LDAC settings.

For example, for Sony Xperia Z5 (E6663) and Android
6.0 devices:

1.  When the Android 6.0 mobile device is con-
nected to the speaker, it will not show “LDAC” in
the Bluetooth setting page, see the figure below.

BLUETOOTH SETTING PAGE

< Bluetooth

On

Paired devices

~  Multi-SPK V1
t-?  Connected Q

Available devices

% Multi-SPK V1

% 64:02:E6:34:54:AC

Paired devices

Name

Multi-SPK V1

Use for
Call audio
Media audio

[] contact sharing

FORGET
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2. Go to Settings > Sound and Notification > selection, as shown in the figure below.
Accessory Settings to select the LDAC quality

FIGURE 67: LDAC QUALITY SECTION

& Wireless playback quality
< Accessory settings

You can enjoy Hi-Res Audio by connecting an
device via Bluetooth connection. If the audio skips or
the data traffic via Wi-Fi is interrupted, tap [Details] to
learn how to establish a stable connection between
the devices.

DETAILS
Wireless playback quality
Sound quality preferred ®  Sound quality preferred
Mic sensitivity O  standard
Auto
O Connection preferred
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For example, for Google Pixel and Android 8.1:

1. When the Android 8.x mobile devices are con-
nected to the speaker, it will show “LDAC” in the

FIGURE 68:

the figure below.

BLUETOOTH DEVICE PAGE

Device details of the Bluetooth device page, see

& Bluetooth

On

Paired devices

ﬂ Multi-SPK V1
= Connected, battery 10%

- Pair new device

Device name
Pixel

Visible as "Pixel” to other devices

P < Device details

g (3!

Multi-SPK V1
Connected, battery 10%

s ©

e Phone calls (@]
Media audio @
HD audio: LDAC [€]

Contact sharing

2. If the user needs to test a particular LDAC
parameter, they can choose the LDAC options
by enabling Developer Options on the Android

phone. In the Google Pixel phone after enabling below.
Developer Options, the user can see the

Developer Options menu in the phone settings.
Within this menu the user will have several Blue-
tooth audio options, as shown in the figure

FIGURE 69: DEVELOPER OPTIONS
& Developer options (2]
On @]
Bluetooth AVRCP Version

AVRCP 1.4 (Default)

Bluetooth Audio Codec
Streaming: LDAC

Bluetooth Audio Sample Rate
Streaming: 96.0 kHz

Bluetooth Audio Bits Per Sample

Streaming: 32 bits/sample

Bluetooth Audio Channel Mode
Streaming: Stereo

Bluetooth Audio LDAC Codec: Playback
Quality
Streaming: Optimized for Audio Quality
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a) When the user selects Bluetooth Audio list of sampling rates, see the figure below.
Sample Rate, a pop-up is displayed for the

FIGURE 70: AUDIO SAMPLE RATE

Select Bluetooth Audio Codec:
Sample Rate

® Use System Selection
(Default)

44.1 kHz
48.0 kHz
88.2 kHz

96.0 kHz

b) When the user selects Bluetooth Audio list of sample bit-depth, see the figure
Bits Per Sample, a pop-up displays for the below.

FIGURE 71: AUDIO BITS PER SAMPLE

Select Bluetooth Audio Codec:
Bits Per Sample

® Use System Selection
(Default)

16 bits/sample

@)
O 24 bits/sample
@)

32 bits/sample
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c) When the user selects Playback Quality, a Some mobile phones cannot handle the bandwidth
pop-up displays the list of LDAC quality when the highest LDAC bit rate is selected. Select Best
selections, as shown below. Effort on the mobile phone to adjust the bandwidth with

This page is similar to the Sony Xperia Z5 device. suitable LDAC bit rate.

FIGURE 72: PLAYBACK QUALITY

Select Bluetooth Audio LDAC Codec:
Playback Quality

O Optimized for Audio Quality
(990kbps/909kbps)

Balanced Audio And Connection
Quality (660kbps/606kbps)

(330kbps/303kbps)

O
O Optimized for Connection Quality
® Best Effort (Adaptive Bit Rate)
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APPENDIX H: AUX-IN DETECTION

Any one of the GPIOs on BM83 can be configured as
AUX-In input detector in embedded mode. The below
figure shows that P3_2 is configured for AUX-In input
detections.

FIGURE 73: AUX-IN DETECTION

Supported Profile

(] »

Back

Button Event Trigger Indication |Dx21: GPIO_NULL ﬂ|LDW Active

Next

v HFP/HSP [ A2DP [+ AVRCP [+ SPP [~ PBAP [ iAP
v AVRCP Controller [
v AVRCP Target
Function Enable and GPIO Assignment
[~ Charge OK Led Ind. 10x21: GPIO_NULL ~|
[ AUWXCIN Led Ind |[}x21: GPIO NULL v|
F o |0x1A- GPIO_P32 ~|
r [0x21: GPIO_NULL ~|
@ Host MCU Mode " Embedded Mode
2 |0x21: GPIO_NULL ~|
Audio(SBC) Indication |0x21: GPIO_NULL  ~|[Low Active  ~|
Voice(SCO) Indication |Ox21: GPIO_NULL ﬂ|LDW Active j
Ring Tone Indication |0x21: GPIO_NULL  ~ ||Low Active ~|
Incoming Call Indication |0x21: GPIO_NULL  ~||Low Active ~ ~|
External Amplifier Indication ~ |0x21: GPIO_NULL  ~|[Low Active ~ ~|
HF Link Indication |0x21: GPIO_NULL v ||Low Active |
A2DP Link Indication |0x21: GPIO_NULL  ~||Low Active |
-

© 2019-2022 Microchip Technology Inc.

DS00003118D-Page 67



AN3118

APPENDIXI: BUTTON
CONFIGURATION

Any one of the GPIO on the BM83 can be configured
for button functionalities in Embedded mode. For
example, in BM83 EVB VOL UP button is connected to
P2_7 pin of BM83. The below figures show P2_7 is
configured for dual functionality (Short press for volume
up, Long press for Concert Mode entry).

FIGURE 74: BUTTON SETUP

Sys. Setup1 ] Sys. Setup2 ] Sys. Setup3 ] LED Setup1 | LED Setup2 \ LED Setup3 ] Tone Setup
1 | Button Setup || PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | nSPK Setup | DSP Feature Setup
10 Setting Table

Available Button Register ‘ 8 (Max: 16) Help =]

=-10 Mapping Table
Button Register: [MFB]
[+ Button Register: [P0_2]
utton Register: [PO_3]
- Button Register: [P0_1]
H-Button Register: [P0_5]

=2 Button Registel
- Type: Sho Edit 2

- Standby (N

nt: 4
olume Up], [0x00:None], [0x00:None]
- Voice Dial Up], [0x00:None], [0x00:None]
Incoming Camrmone:Toxsorvormime Up], [0x00:None], [0x00:None]
- Qutgoing Call Mode [0x30:Volume Up], [0x00:None], [0x00:None]
Call Active Mode: [0x30:Volume Up], [0x00:None], [0x00:None]
- Gingle-Link Multi-Call(1 Active && 1 Incoming): [0x30:Volume Up], [0x09:Mic Unmute], [0x00:None]
Single-Link Multi-Call(1 Active && 1 Hold): [0x30:Volume Up], [0x09:Mic Unmute], [0x00:None]
--Hold Call Mode: [0x30:Volume Up], [0x09:Mic Unmute], [0x00:None]
- Multi-Link Multi-Call(1 Active && 1 Incoming): [0x30:Volume Up], [0x09:Mic Unmute], [0x00:None]
- Multi-Link Multi-Call(1 Active && 1 Hold): [0x30:Volume Up], [0x09:Mic Unmute], [0x00:None]
- Button Register: [PO_5][P2_7]
[+ Button Register; [PO_1][P0_3]

Expand All
Main Feature Previous ‘ Next Finish
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FIGURE 75: BUTTON MAPPING FOR P2_7 IS CONFIGURED FOR VOLUME UP AND CONCERT
MODE ENTRY

Button Register @I

GPIO Assignment

P00 [ Po_1 [ Po_2 [ P03 [ PO4 [ POS [ PO_GE [

pro 7 P2l pP2T" pP3l pal pepmsl re [

pzo [ ep2a [ p22 [ P23 [ pa [ ps5[ prse [

3o [ esa [ ez ez pesa [ pess[ p3se [

mre [
Button Action Setting
-— Press Type |Dx|:|1: Short Press ﬂ
—- Press Time Unit |25 (1~255, Unit: 80ms)
-—- Hold Press Count |4 (1~255)
Button Mapping Table

Long Press Long Long Press

— Standby (No talk) Mode 0x30 Volume_— |} liFc One Ksli |ox00 Mone |
- Voice Dial Mode |D><30 Volum:ﬂ |DXDD Mone ﬂ |DxDD None ﬂ
-- Incoming Call Mode |D><30 Volum:ﬂ |DXDD MNone ﬂ |DxDD None ﬂ
-- Outgoing Call Mode |D><30 Volum:ﬂ |DXDD Mone ﬂ |DxDD None ﬂ
— Call Active Mode |ox20 wolume v | |ox0e micun v | |ox00 none - |
-~ Single-Link Multi-Call(1 Active & 1 |ox20 wolume v | |ox0e micun v | |ox00 none - |
- Single-Link Multi-Call(1 Active & 1 Hold) |ox30 volume > | |oxos micun | |ox00 none |
-— Hold Call Mode |ox20 wolume v | |ox0e micun v | |ox00 none - |
— Multi-Link Multi-Call(1 Active & 1 Incoming)  |0x30 Volume v | [0x09 Micun | [0x00 None ~ |
- Multi-Link Multi-Call(1 Active & 1 Hold) |ox20 wolume v | |ox0e micun v | |ox00 none - |

I
-

Cancel
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FIGURE 76: MFB BUTTON

Sys. Setup1 ] Sys. Setup2 ] Sys. Setup3 I LED Setup1 ] LED Setup2 I LED Setup3 I Tone Setup
Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | nSPK Setup | DSP Feature Setup

10 Setting Table =
Available Button Register | 8 (Max: 16) Help =}
[=&10 Mapping Table|

= Button Register: [MFB]
- Type: Short Press; Unit: 25; Count: 4
- Gtandby (No talk) Mode: [Ox0Oa:Initial Voice Dial], [0xOc:Last Number Redial], [0x00:None]
--Voice Dial Mode: [0x0b:Cancel Voice Dial], [0x0b:Cancel Voice Dial], [0x00:None]
- Incoming Call Mode: [0x04:Answer], [0x05:Reject Call], [0x00:None]
- Outgoing Call Mode: [0x06:End Call], [0x06:End Call], [0x00:None]
- Call Active Mode: [0x06:End Call], [0x0d:Call Waiting(Switch to Second Phone)], [0x00:None]
Single-Link Multi-Call(1 Active && 1 Incoming): [0x06:End Call], [0x0d:Call Waiting(Switch to Second Phone)], [0x00:}
Single-Link Multi-Call(1 Active && 1 Hold): [0x06:End Call], [0x0d:Call Waiting(Switch to Second Phone)], [0x00:None’
- Hold Call Mode: [0x06:End Call], [0x0d: Call Waiting(Switch to Second Phone)], [0x00:None]
- Multi-Link Multi-Call(1 Active && 1 Incoming): [0x06:End Call], [0x0d:Call Waiting(Switch to Second Phone)], [0x00:N¢
- Multi-Link Multi-Call(1 Active && 1 Hold): [0x06:End Call], [0x0d:Call Waiting{Switch to Second Phone)], [0x00:None]

FIGURE 77: GPIO P0_2 IS CONFIGURED FOR PLAY/STOP

Sys. Setup1 | Sys. Setup2 ] Sys. Setup3 | LED Setup1 | LED Setup2 ] LED Setup3 ] Tone Setup ]
Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | nSPK Setup | DSP Feature Setup |

10 Setting Table bt
Available Button Register | 8 (Max: 16) Help B
[=B10 Mapping Table

H1-Button Register: [MFB]
=J- Button Register: [P0_2]
Type: Short Press; Unit: 25; Count: 4
- Standby (No talk) Mode:|[0x32:Play]) [0x33:Stop]| [0x00:None]
- Voice Dial Mode: [0x00:None], [0x00:None], [0x00:None]
- Incoming Call Mode: [0x00:None], [0x00:None], [0x00:None]
Outgoing Call Mode: [0x00:None], [0x00:None], [0x00:None]
- Call Active Mode: [0x00:None], [0x00:None], [0x00:None]
- Single-Link Multi-Call(1 Active && 1 Incoming): [0x00:None], [0x00:None], [0x00:None]
Single-Link Multi-Call(1 Active && 1 Hold): [0x00:None], [0x00:None], [0x00:None]
~-Hold Call Mode: [0x00:None], [0x00:None], [0x00:None]
- Multi-Link Multi-Call(1 Active && 1 Incoming): [0x00:None], [0x00:None], [0x00:None]
- Multi-Link Multi-Call(1 Active && 1 Hold): [0x00:None], [0x00:None], [0x00:None]
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FIGURE 78: GPIO P0_3 IS CONFIGURED FOR BACKWARD/REWIND FUNCTIONALITY

10 Setting Table

Available Button Register ‘ 8 ( Max: 16) Help
=810 Mapping Table

Button Register: [MFB]
(- Button Register: [P0_2]
- Button Register: [P0_3]
Type: Short Press; Unit: 25; Count: 4
- Standby (No talk) Mode{ [0x35:Backward], [0x37:Rewind]) [0x00:None]
- Volice Dial Mode: [0x00:None], [0x00:None], [0x00:None]
Incoming Call Mode: [0x00:None], [0x00:None], [0x00:None]
- Qutgoing Call Mode: [0x00:None], [0x00:None], [0x00:None]
- Call Active Mode: [0x1d:Toggle TX_NR], [0x12:Release Active Call and Accept Waiting Call], [0x00:None]
- Single-Link Multi-Call(1 Active && 1 Incoming): [0x1d:Toggle TX_NR], [0x12:Release Active Call and Accept Waiting Gi
- Single-Link Multi-Call(1 Active && 1 Hold): [Ox1d:Toggle TX_NR], [0x12:Release Active Call and Accept Waiting Call], [
- Hold Call Mode: [0x00:None], [0x12:Release Active Call and Accept Waiting Call], [0x00:None]
- Multi-Link Multi-Call(1 Active && 1 Incoming): [0x0e:Transfer to Phone], [0x12:Release Active Call and Accept Waiting
Multi-Link Multi-Call(1 Active && 1 Hold): [0x0e: Transfer to Phone], [0x12:Release Active Call and Accept Waiting Call]

Sys. Setup1 \ Sys. Setup2 | Sys. Setup3 | LED Setup1 | LED Setup2 \ LED Setup3 \ Tone Setup ]
Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | nSPK Setup | DSP Feature Setup |

-~

FIGURE 79: GPIO P0_1 1S CONFIGURED FOR FORWARD INITIATION

10 Setting Table

Available Button Register ‘ 8 ( Max: 16) Help
=810 Mapping Table

[+ Button Register: [MFB]

Button Register: [P0_2]

--Button Register: [P0_3]

- Button Register: [P0_1]

- Type: Short Press; Unit: 25; Count: 4

- Standby (No talk) Mode:| [0x34:Forward], [0x36:Fast - Furward]l [0x%00:None]
Voice Dial Mode: [0x00:None], [0x00:None], [0x00:None]

- Incoming Call Mode: [0x00:None], [0x00:None], [0x00:None]

- Qutgoing Call Mode: [0x00:None], [0x00:None], [0x00:None]

- Call Active Mode: [Ox1a:Toggle RX_NR], [0x11:Release Waiting Call], [0x00:None]

- Single-Link Multi-Call(1 Active && 1 Incoming): [0x1a:Toggle RX_NR], [0x11:Release Waiting Call], [0x00:None]
Single-Link Multi-Call(1 Active && 1 Hold): [0x1a:Toggle RX_NR], [0x11:Release Waiting Call], [0x00:None]

- Hold Call Mode: [0x00:None], [Ox11:Release Waiting Call], [0x00:None]

- Multi-Link Multi-Call(1 Active && 1 Incoming): [0x00:None], [0x11:Release Waiting Call], [0x00:None]

Sys. Setupt ] Sys. Setup2 } Sys. Setup3 ] LED Setupt | LED Setup2 ] LED Setup3 } Tone Setup |
Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | nSPK Setup | DSP Feature Setup |
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FIGURE 80: GPIO P0_5 1S CONFIGURED FOR VOLUME DOWN AND STEREO MODE ENTRY

Sys. Setup1 | Sys. Setup2 | Sys Setup3 | LED Setup! | LED Setup2 | LED Setup3 | Tone Setup |
Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | MSPK Setup | DSP Feature Setup |
IO Setting Table

Available Button Register ‘ 10 ( Max: 16) Help

E-10 Table
[} Button Register: [MFB]
[} Button Register: [P0_2]
[} Button Register: [P0_3]
[ Button Register: [P0_1]
[E]- Button Register: [P0_5]
- Type: Short Press; Unit, 25, Count: 4
- Standby (Mo talk) Modi: [0x31:Volume Down], [Eleh:! [0x00:None]
-.\/oice Dial Mode: [0x31:Volume Down], [UxUU:None], [0x00:None]
- Incoming Call Mode: [0x31:Volume Down], [0x00:None], [0x00:None]
- Outgoing Call Mode: [0x31:Volume Down], [0x00:None], [0x00:None]
. Call Active Mode: [0x31:Volume Down], [0x08:Mic Mute], [0x00:None]
- Single-Link Multi-Call(1 Active && 1 Incoming): [0x31:Volume Down], [0x08:Mic Mute], [0x00:None]
- Single-Link Multi-Call(1 Active &8& 1 Hold): [0x31:Volume Down], [0x08:Mic Mute], [0x00:None]
-.Hold Call Mode: [0x31:Volume Down], [0x08:Mic Mute], [0x00:None]
- Multi-Link Multi-Call(1 Active && 1 Incoming): [0x31:Volume Down], [0x08:Mic Mute], [0x00:None]

- Multi-Link Multi-Call(1 Active && 1 Hold): [0x31:Volume Down], [0x08:Mic Mute], [0x00:None]
[ Button Register: [P2_7]

(] »

Expand All ‘ =

Main Feature Previous ‘ Next Finish

© 2019-2022 Microchip Technology Inc. DS00003118D-Page 72



AN3118

FIGURE 81: GPIO P0_5 AND GPIO P2_7 ARE CONFIGURED FOR ADDING NEW PERIPHERAL

IN CONCERT MODE

Sys. Setup! | Sys. Setup2 | Sys. Setup3 | LED Setup! | LED Setup2 | LED Setup3 | Tone Setup |
Button Setup | PMU Setup | CODEC Setup ] iAP/SPP Setup ] BLE Setup | MSPK Setup | DSP Feature Setup |

IO Setting Table

Available Button Register ‘ 9 ( Max: 16) Help

1| »

[=- 10 Mapping Table

7- Button Register: [MFE]

- Button Register: [P0_2]

- Button Register: [P0_3]

- Button Register: [P0_1]

- Button Register: [PO_5]

- Button Register: [F2_7]

[ Button Register: [P0_S][P2_7]

[ ----- Standby (Mo talk) Mode: [0x00:None], [0xf6:], [0x00:Mone]

oice Lial Mode: [UxUU:None], [UxUT:None], T0xU00:Hone
----- Incoming Call Mode: [0x00:Mone], [0x00:Mone], [0x00:MNone]
----- Outgoing Call Mode: [0x00:None], [0x00:None], [0x00:Nene]
----- Call Active Mode: [0x00:MNone], [0x00:Mone], [0x00:Mone]

----- Single-Link Multi-Call(1 Active && 1 Incoming): [0x00:None], [0x00:Mone], [0x00:None]
----- Single-Link Multi-Call(1 Active && 1 Hold): [0x00:None], [0x00:None], [0x00:None]

----- Hold Call Mode: [0x00:None], [0x00:None], [0x00:None]

----- Multi-Link Multi-Call(1 Active && 1 Incoming): [0x00:None], [0x00:Mone], [0x00:None]

----- Multi-Link Multi-Call(1 Active && 1 Hold): [0x00:Mone], [0x00:None], [0x00:None]

Expand All | .

Main Feature Previous Next Finish
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APPENDIX J: MULTI-LINK

Multi-link feature can be enabled as shown in the
following figure.

FIGURE 82: MULTI-LINK

-

Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | nSPK Setup | DSP Feature Setup |
Sys. Setup1 |1 Sys. Setup2 Sys. Setup3 } LED Setup1 } LED Setup2 } LED Setup3 } Tone Setup ]

- Enter Pairing Mode When Power On |Disable
—-- Suspend Stream When SCO Established Disable
- Circular Yolume Control ‘Disable
--- Class of Device \Speaker
- Phone NR and EC Function ‘Enable
--- Report Battery Status to Smart Phone [Enable
—- Link Application Multi-Link
-—- Always Answer Incoming Call Disable
— Auto Answer Incoming Call When Link Back |Disable
--- Hang Up a Call When Switch Off \Disable
--- Shut Down Power in Off State [Enable

- Enter Pairing when Power On Link Back Failed ‘Disable

--- Wide Band Speech Enable (mSBC) ‘Enable
-— Disable Link Back When Remoto No Link Key ‘Enable
--- Only Accept Paired Device \Disable
- Disconnect All In Pairing |\Disab|e
-— Keep BLE In Power Off \Disable

Lallalf L Ll Led L L Ll L Ll e L L L L] Le

A~

Main Feature Previous ‘ Next |

Finish
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APPENDIX K: AUTO
RECONNECTION

Auto reconnection feature can be enabled as shown in
the following figure.

FIGURE 83: AUTO RECONNECTION

- Sys. Setup1 | Sys. Setup2 | Sys. Setup3 | LED Setup! | LED Setyp2 | D Sefup3 | Tone Setup |
Bution Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | MSPK Setup | DSP Feature Setup |

— I'WIn ralrfng Luraton [=0 L 2 =
total : 02 min 30 sec
— Twin Aux. Pairing Duration 3 (1~255;unit:2s)
(For one key operation) total - 6.00 sec
-— General Twin Mode Group Code 0x ‘ 7B36 (2bytes) E
— Stereo Model ID 0x ‘ 0000 (2bytes)
— Recover MSPK Link As Twin Speaker Link Loss |Rec0very LJ N
(For stereo mode (2-SPK))
— Default Multi Speaker Mode |Concert Mode j
— Concert Mode Resync |Enable LJ
——lConcert Mode Link Status Record Enable =
— ADV Policy in Concert Mode Slave |Ox[]3: Connectable Advertisi LJ
— ADV Policy in Stereo Slave |Ox03: Connectable Advertisi LJ
— A2DP Latency 240 (0~255;unit: 1ms)
- Enable AAC Codec in CSB - =

Main Feature Previous ‘ Next Finish
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APPENDIX L: DFU-OVER-THE-AIR
UPGRADE

PROCEDURE

BM83 firmware Over the Air (OTA) upgrade through
MBA Android app is discussed in this section. iOS MBA
app can also be used and it has similar steps. OTA
DFU is supported in both embedded and host mode.

- Click on apply as shown in Figure 85

Note: It is recommended that Key be the same as

used in Config Settings.

L1

» Here are the steps for rehexings
- Start isUpdate tool

- Select 8051, dsp and config settings files as
shown in the figure below

- Click on Rehex

- Select “BM83 Secured Full Image for OTA
DFU”

- Leave Key unchanged
- Give Output File name

Rehexing Upgradeable OTA Image

I ——
Access Port Memory Type Code Tn
— # open =
port USBHID ~  imagenum 1 - Y |l T pevice|| o |
Connect : « Projects » BT_Audio » OTA rehex
baudrate | 115200 onne subtype  Serial Fle v || pp00 @ &* 4 = = e P
EEProm Speed Up R R
Flash Update/Dump Organize ~ New folder ST 1 @
Images Prepare: Load all images 1 <| Browse ] = Box Sync o Name & Date modified Type
J Libia MSPK2.0_ DSP_FW_V1.00.0004.HEX 6/18/2019 11:31 A... '
ibraries
Images ~  bank num ad Browse . : MSPKv2_1.00.0100_Turnkey.hex )19 11:32 A... ile
*, Documents
Flash/EEPRom/MCU/AHB Access = Turnkey_PVT_Config_Table.hex 6/18/2019 11:32 A ile
i
Address Length(Hex) Data(Hex) [ Read & Music >
. Pictures

Images| d:\projects\bt_audio\dspk v2.1 package\dspk v2.1 package\tooll | pump size| 4K+ || o,

' Subversion
& Videos

n

& Computer
& Local Disk (C)
» New Volume (D:)

> q

File name:

11

"MSPK2.0_DSP_FW_V1.00.0004 HEX" "MS| ~ |Firmware Image(* HEX; *H( ~
3 @‘ Cancel ‘

b
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a) Click Apply to start rehexing.

FIGURE 85: BM83 OTA DFU USE
® -

Arccess Port Memory Type Code Information/Version

part USBHID ~| imagenum memory | flash ~| | Deviee
Connect . .
baudrate | 460800 subtype | Serial Fla: Image ’7

[JEEProm Speed Up

Flash Update/Dump

Images Prepare: Load all images Browse Update
Rehex x 1

Images Browse Dump

() BM&x/BM7x Full Image for general DFU

Flash/EEPRom/MCU/AHE Access
E MCuf () BM33 Full Image for general DFU

Address Length{Hex) {®) BM33 Secured Full Image for OTA DFU Read Wirite
.
Key:Ox | }‘J‘JZ‘}‘J‘JJ}‘J‘JJ-lﬁ':‘:‘;‘:‘:‘:‘;‘;‘:‘:‘;‘;‘:" Browse Write Table
Images (16bytes) K Dump Table

Output File Name:

© 2019-2022 Microchip Technology Inc. DS00003118D-Page 77
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Once it is successfully completed, the rehexed image
must be available in the same folder as the original

image as shown in the following figure.

FIGURE 86: REHEXED IMAGE FILE
Access Port Memaory Type Code Information/Version
pot  USBHD v imagenum 1 M AN Devicel
Connect subtype  Serial Fle +

baudrate | 115200+

Flash Update/Dump

Images Prepare: Load all images

I

Images Name

Flash/EEPRom/MCU/AHB Access

["] EEProm Speed up

MSPK2.0_DSP_FW_V1.00.0004 HEX

Image |

Jume (D:) » Projects » BT Audio » OTA_rehex

New folder

Date modified

Type

6/18/2019 11:31 A.. HEXFile

Address Length(Hex) Da

MSPK2.0_DSP_FW_V1.00.0004_Rehex.BIN
| MSPK2.0_DSP_FW_V1.00.0004_Rehex_0E95.HEX

6/19/2019 10:28 A..  FTE Binary Export ...

Images| d:\projects\bt_audio\dspk v2.1 package\dspk v2

Converting. . .
Convert success...

6/19/2019 10:28 A.. HEXFile
MSPKvZ2_1.00.0100_Turnkey.hex 6/18/2019 11:32 A.. HEXFile
Turnkey_PVT_Config_Table.hex 6/18/2019 11:32 A.. HEXFile

L.2 OTA DFU Using Android MBA

1. Install the latest Microchip Bluetooth Audio
(MBA) app on the Android device. This app cre-
ates /OTA directory in the root of the device.

2. Copy the OTA DFU file created in Appendix L.1

Micrachip Bluetooth Audic

11 a L4

into OTA directory of the Android device.
Power On 1S2083BM, then start the MBA app.

4. Select BM83 OTA DFU from MBA app as shown
in the following figure.

5. Scan

w

Bluetooth  devices, then select

OTA Devices

50 PDICE 4925 A3

AE:FE:BI:DC:4D: 25

30:07:58:F0:34:56

23:37.08:06:4D:F5

FAEGREROEST

NCBIW

COALCBRISE]

EF:51 . FA9EFEFC

DA TAEZ42EN 2D

D FS0568:50:90

ELE_BM33SDK
CERT-F462:12:E2

bhyve_ 030628
4467 5513 DEEE

%3?’5

C4M1IEFE1326

1 o £

BLE_BMB83SDK.
6. Click on Select OTA File, then select files as

shown in Figure 87.

© 2019-2022 Microchip Technology Inc.

DS00003118D-Page 78



AN3118

FIGURE 87:

SELECTING OTA FILE

o ]
BLE BM33SDK BMB83_MSPK2v1.3.4_OTA_DFU_OF BLE_BME3SDK
04.HEX =
5858734 bytes 5858734 bytes
MCU Version: 0103.0406 BMB83_OTA_DFU_I25_Slave_0D51. BM83_OTA_DFU_I2S_Slave_0D51.  picu version: 0103.0406
DSP Version: 0104.0411  HEX HEX DSP Version: 01040411
OTA State: Connected ~ 59%8784 bytes T8 bytes OTA State: I_mdl
OTA File: Mo file selected OTA File: |BMB3_MSPK2v1.3.4_0TA .
11 0 < 11 o < 1 C & 1l o <

7. Click on UPDATE to start the upgrade, as

FIGURE 88:

Confirm OTA update ?

OTA update file

0103.0004
MCU Update version
01020017
DSP Update version

0103.0004
CANCEL

Mcu
file BME3_OTA_1244 HEX

UPGRADING OTA

BLE_BM83SDK

MCU Version:
DSP Version
OTA State:
OTA File:

0102.0017
0103.0004
MCU Upd %

\ Validating. Please wait

Firmware updating

—

UPDATE

SELECT OTAFILE

shown in the following figure.

BLE_BMB835DK

MCU Version:
DSP Version
OTA State:
OTA File:

( Vaiidating, Piease wait

UPDATE

SELECT OTA FILE

=]

8. Once the upgrade is successful, the mobile dis-

plays the completed message.
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FIGURE 89: UPDATED MCU VERSION

OTA Update Success!!

OTA Start time :01.06.19.4
AM
OTA Stop time :01.12.53.1 AM

0K

L.3 OTADFU Using iOS MBA

The MBA iOS App also supports the OTA DFU with a
similar procedure. After generating the rehex file using
isUpdates tools (L.1 “Rehexing Upgradeable OTA
Image”), the user can use iTunes to upload the rehex
file to iOS.

* Open iTunes and perform the following steps:

- Select the File Sharing section and choose
MBA in the Apps list.

- Press Add... or drag and drop files from your
computer to the “MBA documents” section as
described in the following figures.

- Click Done to complete.
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FIGURE 90:

UPLOADING REHEX FILE TO IPHONE

John's iPhone
(z5668]

Settings

[= summary
J1 Music

- Movies
[ TV Shows
@ Podcasts
MR Books

;, Audiobooks
[G] Photos
@ Info

A\ File Sharing

On My Device

1 Music

5 Movies
[ TV Shows
@) Podcasts
MR Books

\J Audiobooks
I\ Tones

= Purchased

i

==.° &
John's iPhone

[l
§o

File Sharing

MBA Documents

G Drag and drop OTA file here

Pages

or press "Add..."

Add...

I 196.35 GB Free Sync [ Done |

« After launching the iOS MBA application: start the OTA DFU, such as BM83 002 in the

- Press OTA on the left-hand corner and it will following diagram.
display a list of available devices. - The application starts a BLE connection to

- The user can select one of the devices to the devices.

FIGURE 91:

OTA DEVICE CONNECTION

O Microchip Bluetooth Au...

& =

BM83 001

; |
b il
Multi-SPK V1 I BM83 003
IIIII

« After connection, it shows the MCU version, DSP
& VP version of the connected BM83.

- The “OTA state” is “Connect”.
- Clicking Setting displays a list of OTA files

stored in iOS.
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FIGURE 92: OTA DFU FILE SELECTION

BM83 002

MCU Version : 0070

DSP&VP Version : 00000000 OTA image files

Choose a file to update

OTA State : Connect

E_FOB_DO3

Cancel

After choosing the files, click Update, then click OK on
the popup to confirm.

FIGURE 93: START OF OTA DFU PROCESS

BM83 002

MCU Version : 0070

DSP&VP Version : 00000000 OTA update files:

MCU:
OTA_MCU

OTA State : Connect

Cancel

The App starts initialization and displays the software
version of the files. The user can compare it with the
current version. Press OK to start the OTA DFU
processes.
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FIGURE 94: OTA DFU VERSION COMPARISON

Initialization ,Please Current version : 0070

wait... .
KA Update version : 0070
ne"

Cancel

The OTA DFU process starts with a progress bar. The
BMB83 validates the images after finishing transmission.
The App also displays the validation result.

FIGURE 95: OTA DFU UPDATING AND VALIDATING

BM83 002

MCU Version : 0070

DSP&VP Version : 00000000

OTA State : Update...39%

Validation ,Please
OTA file: OTA_MCU

wait...
My

ns

Update

Finally, BM83 validation is complete. The OTA Update
status is Pass and the validation of the OTA DFU
completed.
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FIGURE 96: OTA DFU COMPLETED

OTA Update: PASS

OTA_Start : 11:05:40 AM
OTA_Stop : 11:08:27 AM

OK
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APPENDIX M: ENABLING DIGITAL

MIC

BM83/1S208x supports digital MIC. Digital MIC can be

enabled as shown in the following figure.

FIGURE 97: ENABLING DIGITAL MIC

Voice Equalizer Setting

Sys. Setupt ] Sys. Setup2 Sys. Setup3
Button Setup \ PMU Setup | CODEC Setup

1

| LED Setupt | LED Setup2 | LED Setup3 | Tone Setup
iAP/SPP Setup | BLE Setup | nSPK Setup | DSP Feature Setup

A

— CVSD Speaker EQ Disable -] @
— CVSD MIC EQ Disable -]

— mSBC Speaker EQ Disable -]

- mSBC MIC EQ Disable ~]
Microphone Setting

— ADC Path [0x05: MICT to L ~ @
— Digital Mic EE N -

— Digital Mic Mode Mono Rising ~]

--- Analog Microphone Gain Level \Dx04: 11.9dB J

--- Digital Microphone Gain Level \OXOC: 0dB j

m

Main Feature

‘ Next |

Finish
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APPENDIX N: ENABLING AAC
ENCODING IN
CONCERT/STEREO

MODE

MSPK supports Concert/Stereo mode in SBC encoded
audio. AAC encoding is also supported by enabling the
feature as shown in the following figure.

FIGURE 98: ENABLING AAC ENCODING

Sys. Setup! | Sys. Setup2 | Sys. Setup3 | LED Setupt | LED Set
Button Setup | PMU Setup ] CODEC Setup ] IAP/SPP Setup | BLE Setup

] 1p3 | Tone Setup |
MSPK Setup |[DSP Feature Setup |

— Concert Mode Resync |Enable

- s

— Concert Mode Link Status Record |Enable

=]

— ADV Policy in Concert Mode Slave

|0x03: Connectable Advertisi LJ

— ADV Policy in Stereo Slave

|Ux03: Connectable Advertisi j

-— A2DP Latency 240 (0~255;unit: 1ms)
L B A Bt T -

MSPK Link Sound Setting

— MSPK Audio Channel

MSPK Pairing Success for Twin Master (Button Event Used)

Before \ After

Ar ol _x. _xl L, Py =

|Master(R+R)+SIave(L+L) j Help

Standby Connected Link Back Pairing

Help

Next

Main Feature

Previous ‘

Finish
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APPENDIX O: ENABLING
INTERNAL DSP
AUDIO EFFECTS

Internal DSP audio effects can be enabled as shown in
the following figure. The “Audio Effect - Mask
Selection” is to select the combinations of audio

FIGURE 99:

effects, that can be selected by checkboxes All Off,
MB-DRC, AW and All On. “Default Audio Effect”
parameter is to select the initial audio effect mode, after
the device is power-on.

ENABLING INTERNAL DSP AUDIO EFFECTS

Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | MSPK Setup

Sys. Setup! | Sys. Setup2 | Sys.Setup3 | LED Setup! | LED Setup2 | LED Setup3 | _Tone Seiup |
' ' DSP Feature Setup ™
Audio Effect Setting

M| »

Audio Speaker Gain Table

--- Sound Effect |Enah|e ﬂ

--- Audio Effect Mask Selection B [ MB-DRC [ AW [v All On
--- Default Audio Effect ™ Al off (" MB-DRC (® AW " AllOn
DSP Option

- AEC On/Off |Enable |

--- NR EQ Mode |Enah|e ﬂ
Audio Speaker Gain Setting

--- Speaker Gain Level |16 ﬂ

--- Default Gain Level |Ux09 ﬂ

0x00: Mute :‘ OxA2: -38dB :‘ OxAS: -35dB

0xC5: -29dB g OxE2: -26dB ] OXE5: -23dB
= =

0xEB: -17dB :‘ OxEE: -14dB :‘ OxF1:-11dB

0xF7: -5dB :‘ OxFA: -2dB :‘ OxFB: -1dB

el bl Lol bl

Back to Default Gain

0xC2: -32dB :‘

0xES: -20dB :‘

0xF4: -8dB :‘

0xFC: 0dB :‘
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APPENDIX P: USING IOS MBA FOR
OTA DSP TUNING

An iOS MBA supports OTA DSP tuning through
Bluetooth Low Energy from v1.5.5 to configure the DSP
parameters of audio and voice path. When the iOS
MBA enters DSP tuning, MBA will load the DSP
parameters from the connected BM83. During A2DP/
aux-in music playback (audio function), and HFP/HSP
(voice function), the user can tune the parameters in
real-time basis. Once the audio output performance is
tuned, the App can export a HEX file in the Config GUI
tool in order to obtain those audio and voice
parameters.

P.1 Audio and Voice Tuning

The user can perform the following steps to access the
OTA DSP Tuning:

» Open the Microchip Bluetooth Audio application
and tap OTA DSP Tuning (BM83) (see the follow-
ing figure) to find the Bluetooth device, and select
the device from the list for tuning.

FIGURE 100: OTA DSP TUNING

Microchip Bluetooth Audio

MSPK Control WST
(BM64/BM83) (1S2066)

OTA DFU
(BM83)

OTA DSP Tuninig
(BM83)

» The following figure shows the functions that are

call through HFP

Note:  The 1S2083 firmware provides the propri- supported by OTA DSP Tuning.

etary Bluetooth Low Energy service for

DSP tuning.
TABLE 5-1: DYNAMIC OTA DSP TUNING FUNCTIONS

Function Description Remark
Audio DSP parameters tuning during A2DP/ | Aux-in, sound effect, EQ
Aux-in music playback

Voice DSP parameters tuning during phone | Filter, Noise Reduction, EQ, Mic

Gain, Comfort noise, AEC/AES

Dynamic Tuning Commands(")

Device control:
- Factory reset
- Reset DSP
- Reset DUT
- Save to Flash
- Reset Parameters

Reset and save commands

Export DSP Tuning Data(")

Exporting DSP parameters in a file

File can be accessed through iTunes

Note 1: Dynamic Tuning Commands and Export DSP Tuning Data will be available after loading DSP parameters from BM83.
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» Tuning is available only in A2DP/Aux-in music
playback, or phone call through HPF.

« After entering any of these options, the user can
find the status under DSP/DUT.

FIGURE 102: DSP/DUT STATUS

Lineln

I
__________________ N

i Aud DAC
SBC/AAC Equaliz - udio - i -
Decoder [y er (EQ) Effect (speake I

r Gain)
m‘— Audio Input
LDAC
DECODER 12S output

» For example, the preceding figure shows that the
DSP status is SBC DECODE READY and DUT is
ACTIVE for the selected Bluetooth device. The
following table shows the list of DSP and DUT sta-
tuses and their descriptions:

Silence Detection 0x14:-66dBOv v
Threshold
Lineln ADC Gain 3dB, 0x09 v
TABLE 5-2: DSP AND DUT STATUS DESCRIPTIONS
Status Description
DSP Status
STANDBY DSP codec is on but idle and in this stage, the parameters cannot be tuned
SBC DECODE READY | A2DP: SBC codec is active for music playback and the audio function can be tuned.
SCO Ready HFP: SCO link is active for phone call and the voice function can be tuned
DUT Status
OFF Power OFF
Standby Power ON, but in idle
Paging Power ON, paging the last connected device
Pairing Power ON, pairing
Active Power ON, the device is connected
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P.1.1 A2DP MUSIC PLAYBACK TUNING

The following images illustrate the GUI pages which
allow a user to tune up the audio function parameters.
For example, to tune the Audio Widening Level, select
the appropriate value for Audio Widening Level and the
Tune DSP option will be enabled in order to tune the
audio function in real time (see the following figure).

FIGURE 103: TUNING A2DP AUDIO WIDENING LEVEL EXAMPLE

Sound Effect Sound Effect

DSP:SBC DECODE READY / DUT:ACTIVE  DSP:SBC DECODE READY / DUT:ACTIVE

SBC/Anc (NN Equalz (G Audio (SR SD:aCk L SBC/AAC Equalz AU DAC
Decoder SR er (EQ) Effect ( Z )e Decoder _. er (EQ) Effect (Speake
rGain

r Gain)

CUCLE - Audio Input EAEUE - Audio Input

LDAC LDAC
DECODER 128 output DECODER 128 output

O Multi-Band Dynamic Range Compression(MB-DRC) O Multi-Band Dynamic Range Compression(MB-DRC)

O Audio Widening(AW) Visual Bass(VB) O Audio Widening(AW) a Visual Bass(VB)

Audio Effect - Mask Selection Audio Effect - Mask Selection

.AII Off OMB DRC On OAII On OAW On .AII Off OMB DRC On OAII On OAW On
Default Audio Effect  All Off Default Audio Effect  All Off
—————————————— b | ——————————————1

|Aud|o Widening LeveI 0x00 Lowest I IAudlo Widening Level 0x02

MB-DRC Parameters MB-DRC Parameters
RTINS |
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» Upon successful tuning, the message shown in
the following figure appears:

FIGURE 104: STATUS OF SUCCESSFUL
TUNING MESSAGE

Tune DSP Parameters
Successfully

OK

P.1.2 DYNAMIC TUNING COMMANDS

The following set of commands (see following figure)
are used for tuning the parameters effectively:

FIGURE 105: DYNAMIC TUNING
COMMANDS

DynamicTuningCommands

Factory Reset
Reset DSP
Reset DUT

Save to Flash

Reset Parameters

Cancel

* Reset Parameters

- Reload the parameters from Flash. All the
unsaved parameters will be Reset

* Reset DSP
- Reset DSP of the 1S2083
* Reset DUT
- Reset 1S2083 (8051 and DSP) and all the
parameters will be Reset
» Save Parameters to Flash
- Save the tuned parameters to Flash (runtime
section) to in order to bring back the saved
parameters after the power cycle
» Restore Factory Default Settings
- Restore the parameters to factory settings
and Reset the I1S2083 after restoring the
parameters
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P1.3 EXPORTING TUNED PARAMETERS

The MBA application can save all the audio and voice
function parameters into a HEX file. This file can be
accessed through the Config GUI Tool.

» To export these parameters, tap Export DSP Tun-
ing Data in MBA application under Dynamic OTA
DSP Tuning as shown in the following figure:

FIGURE 106: EXPORTING DSP
PARAMETERS

Dynamic OTA DSP Tuning

Audio Function

'"|||IIIIII- Voice Function

Dynamic Tuning Commands

% Export DSP Tuning Data

» Upon successfully exporting a HEX file, the fol-
lowing message will appear.

FIGURE 107: EXPORTED PARAMETERS

DSPTuningResult.HEX
is saved!

OK

* An exported DSPTuningResult.HEX file will be

stored in iDevices folder.

» This settings (HEX) file contains audio and voice
function parameters only. This settings file can be
merged with other HEX files using the Config GUI

Tool.
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APPENDIX Q: ENABLING GOOGLE
FAST PAIRING
FEATURES

Q.1 Enabling GFP in Config GUI Tool

To enable Google Fast Pair using the Config GUI Tool:

1. Open the Config GUI Tool and go to the BLE
Setup tab as shown in the following figure.

FIGURE 108: ENABLING GFP USING CONFIG GUI TOOL

[5208x_UI_1.2.6_Demo_Package MCU_Mode GFP5-01032020.hex - Config_GUI_Tool
5 Tone Setup ] Button Setup ] Button Setup(TxMode) l PMU Setup l CODEC Setup I
Sys. Setup1 l Sys. Setup2 ] Sys. Setup3 ] LED Setup ] LED Setup2 ] LED Setup3 l
iAP2 Setup BLE Setup MSPK Setup l DSP Feature Setup ] User Define l
L]
GFFS Setting
--- Google Fast Pair Enable j Help
--- Goagle Fast Pair Model ID | 53909A
Don't Change pme—u(3 pytes)
- Google Fast Fair Frivate Key | 806FD6427E50B889C35514C43303FBCTCE
(32 Bytes)
-—- Google Fast Pair TX Power - | 27
(Suggestion: -20 dBm)
--- Battery Notification |Disab|e j

Note: By default, the Model ID and Private Key
are assigned by Google. Thus, DO NOT
change these values.

2. The default value of TX Power is -27 dB and can
be changed.

3. Battery level can be Enabled/Disabled.

4. Advertising Data Setting will be greyed out as
shown in the following figure.

5. Beacon data can be disabled using the Config
GUI Tool as shown in the following figure.
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FIGURE 109: DISABLING BEACON DATA IN CONFIG GUI TOOL

Advertising Data Setting

--- Advertising Data Length 0x |':I ( Max: 28)

[ Device Name |MCHF GFPS
| Customized Local Name

Help

™ UUID ox |
[ Manufacture Data 0x |
Type Parameters
[ Others Ox | |
[~ Others 0x | |
--- Beacon data in |Di53h|E j

6. In Scan Response Data Setting:

- Audio Beacon data can be enabled by default
setting for the MBA feature.

- Device Name must be consistent with the
Bluetooth device name and the maximum
length is 8 Bytes. The following figure shows
the Scan Response Data Setting.

FIGURE 110: SCAN RESPONSE DATA SETTING USING CONFIG GUI TOOL

Scan Response Data Setting

Help

--- Scan Response Data Length Ox |1f ( Max: 31)
¥ Device Name |MCHF’ GFP
[ Customized Local Name
r Ox |5 dBm
o 0x |
Type Farameters
o 0 | |
o 0x | |
--- Beacon data |Enah|e j

Q.2 Enabling GFP on the Android
Phone
To enable the GFP feature on an Android phone:

1. The Android phone must be connected to the
Internet (Mobile Network/Wi-Fi).
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According to the policy mentioned in the Google
Fast Pair official website (https://develop-
ers.google.com/nearby/fast-pair/help), the
model ID of the BM83 registered on Google will

For more details, refer to https://developers.goo-
gle.com/nearby/fast-pair/help#debug_mod-
el_id.

Go to Settings in your Android phone -> Google

be in Debug mode as the BM83 is not an end -> Device Connections -> Devices and then
product. Therefore, it is recommended to enable include debug results as shown in the following
the “Include debug results” option in the Android figure.

phone to enable the Google Fast Pair feature.

FIGURE 111: ENABLING GFP OPTION IN ANDROID PHONE

ATAT C®a B 5T ATATN Cwa 057 AT @ GWu E517T ATATH H LR Bk
Settings Q “ Google @ o “  Device connections e “ Deviced Include debug results
AcCcount Services
W Sound Android Auto Show natifications &
: e, vibration, Do Not Disturh Adds Vihen davices are nearty
Cast media contrals
— St 3 i
== -bto age- - 6,46 BB frae Backup Sl
=
Avallable devices nearby
a Security & Lecation Chromebeak
Screan lock
Data & messaging
g lmeions
=
.i_ !\ccess |l:|:||t5'
Sereen readers, dizplay, interaction cordrols On-device sharing
Google Farental contrals
Services & preferences|  [Emom.
Security
@ bys:em
anguages, time, backug

GFP advertising will be deactivated under the
below cases:

- LE is connected

- Stereo/Concert mode is establishing

- BM83 is connected as peripheral role in Ste-
reo/Concert mode

- The connected device number reaches the
maximum limit of three devices
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APPENDIX R: MCU DFU

R.A Rehex BM83

Perform the following steps to rehex the BM83 image
using the isUpdate Tool:

1. Startisupdate.exe

2. Click on Browse and choose MCU, DSP, and
Config settings or any combination of the three.
Itis recommended that the image number reflect
the combination.

3. Click on Rehex and provide the output file name
and click on Apply as shown the following fig-
ure.

- The green status bar in the following figure
indicates the progress of conversion.

4. Once it is combined successfully, a log console
will display the Convert Success message as
shown in the following figure.
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FIGURE 112:

CREATING A REHEX FILE BY COMBINING THE IMAGES

Convert Success. . .

il i-Update Tool v2.93 o 3
Access Port Memory Type Code InformationVersion
paort coMio image num memory | fissh = Device
Connect ;
baudrate | 400800  ~ Shiyee Image ]
[]EEProm Speed Up
Flash Update/Dump
Images | Prepare: Load all images Update
Images Browse Dump
e (C) BMGx/BM7x General Use
Fla: FomMCU/AHE Access
(®) BM33 General Use
Address Length(Hex) () BM33 OTA DFU Use Read Write
Key:0x | 222222222377222337222277222 Browse Write Table
Images (18bytes) k P
Cutput File Mame: Dump Table
| 5M83_mspravLx_all | |
B isUpcate Toolv2.53 — *
Acress Port Hemory Type Code Information, Version
port COoM10 image nm nemery | flash e Dwicei
Cennect subty ;
baudrate | 460300 2= Inage |
[]E=Prom Speed Up
Flasn Upcate /Dump
Images | 2repare: Load al images Brovse Updae
e
Images bark num Browse Jump
FlaghEEPR3m/MCUAHE Access
Addess L=ngth{Hex) Datairex) Read Witz
Jrowse Write Tablz
Images Dunp Stz | 4 Dump ~able
Convertirg...
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R.2  Updating the BM83

1. Start the SPKCommandsetTool, then select the
appropriate Serial Port and Baudrate, as shown

in the Figure 114.

2. Click on the System tab, then click the power on
button, as shown in following figure.

3. Click the DFU tab.

4. Click the Browse button, then select the

FIGURE 113:

SPKCOMMANDSET TOOL

Rehexed file and click the Update button.
Select the images in the DFU window, then click
on OK, as shown in the following figure to
update the BM83.

The green status bar in the following figure
indicates the progress of the update.

Once the image is updated in the BM83 Flash,
the BM83 will reboot with a new image.

i SPRCemmandsetTool v2046,003

Serial Port
Port | COMLO Baudrate

Dirive Rx Indication Delay Time

HFE AP 2
fnrn::tTa () Hardks-Free Profie

) azoF Profie

() Serisl-Fort Profie

Disconnect Al Connechons
() &l Devices
() Hands-Free Profie
() a20P Profie
(2 Serial-Port Profie
Fainng Mode [Discoverable)

Enter Pairing Mode Exit Paring Made

Reset Te Defals
Aezet Ta Defoult

Frwer QnjOff <
[

Gain Level
Curnent Gain Level
[+ Gan i |
[aze Gan _|
[CJLne-n Gain _l

115200

MISC Irifieemation
n5PY DFL

Connect e

Disconnect

Switch Pawer Off

Yol+
Val-

Sat

= k4
BR/EDR Connection 5tate  Remote Davice State -
@) MOHP_Muki_01 call stake @
O @~
; | . ] "
Wy LS é
' Device B Call Stake
Ay @~
y ; t] '
Yy LS a
BTM State Shwe SPK Connection State
1 [ ee e e
BLE Connection State
Log Save as Clear

lE:40: 2L 1505 < Cesmand: AL 00 02 14 1B CF A

Line-in is silance.

> Event: Ak 00 03 1B 0L 02 DF
< Command: Ak 00 02 14 LB CF
e,
= Ewene: AR 00 03 01 50 00 7C
= Command: A& 00 02 14 0L EF
> Event: Ak 00 03 01 OF OO F4
< Command: An 00 02 14 0L E3
link.
> Ewane: AR 00 03 01 L1 OO EB
+ Command: A& 00 02 14 0L E5
RCL link was disconmectad.
16:44:15%:3€0 > Event: AA 00 03 01 OF 00 ED
16:44:15: 3460 « Command: AX 00 02 14 0L ES

Device undes standby made.

lEzdd:L5:

€ ¥
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FIGURE 114: UPDATING BM83

= X

~
Serial Port BR/EDR Connection State ~ Remote Device State
Port  COM10 Baudrate 115200 Open Close (® Device A Call State :
Drive Rx Indication Delay Time Fill Null Byte n T i
' Y W éé; au e '
- 4
Setting HFP AZDP SPP MISC

System Contact LE AT nSPK O Device B cal state :
1 A -
DFU z
QeOL &~
. : 2
Fie C:loraiect new EMEXWSPK2y 1. 2RTP Frmare] BTM State . Slave SPK Connection State
3 r ‘.|"'§I| [ J | B

BLE Connection State

o
x

01020011 Log Save as Clear
01030006 10:30:25:€28 < Command: AA 00 02 08 03 F3

10:30:25:€88 < Command: AR 00 02 08 04 F2
10:30:25:703 > Event: AA 00 03 00 08 00 F§
8051 MCU version 01020011 Command Complete.
10:30:25:704 > Event: AA 00 0€ 18 03 01 02 (
DSP version 01030006 10:30:25:704 < Command: AR 00 02 14 18 D2
MCU wversionvl.02
2 @ 10:30:25:720 > Event: AA 00 03 00 08 00 F5
| Command Complete.
10:30:25:725 > Event: AA 00 0€ 18 04 01 03 (
10:30:25:725 < Command: AR 00 02 14 18 D2

DSP Versionvl.03

< >
v
lﬁ SPKCommandSetTool v202.521 — b4
Serial Port BR/EDR Connection State  Remote Device State
Port | COM10 Baudrate 115200 Open Close ®) Device A Call State @
Drive Rx Indication Defy Time Fill Mull Byte ! n Ty, % T
Y Y 1 | U o~ [
w ey
Setting HFP A2DP SPP MISC Information
System Contact LE AT RSP DFU O Device B Call State :
~
DFU . ﬁ f, e =
U d ™ !
ey
File | C:\project_new\BMSxWSPKZv1.Z\P.TP\,Firmware| Browse -
BTM State Slave SPK Connection State
[ — b @e @e
BLE Connection State
&
Log Save as Clear
10:37:43:298 < Command: AR 00 03 49 05 02 Al A
10:37:43:332 > Event: AA 00 03 00 49 00 B4
Command Complete.
10:37:43:332 < Command: AR 00 02 45 0€ AF
10:27:43:508 > Event: AR 00 02 00 45 00 B4
Command Complete.
10:27:43:508 < Command: AR 00 02 45 07 AE
10:37:43:523 > Event: AR 00 03 00 45 00 B4
Command Complete.
10:37:46:311 > Event: AA 00 03 30 00 00 CD
10:37:46:311 < Command: AR 00 02 14 30 Ba
BTM initial complete.
10:27:46:343 > Event: AR 00 03 2D 05 0Ol CA
10:27:4€:343 < Command: AR 00 02 14 2D BD
10:27:47:305 > Event: AR 00 02 0D 05 Ol EA
10:27:47:305 < Command: AR 00 02 14 0D DD
W
< >
W
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APPENDIX S: BLUETOOTH CLASS

FIGURE 115:

OF DEVICE

Bluetooth class of device (CoD) can be selected, as
shown in the following figure. The user can set the CoD
minor bytes for their product. The default is set as
“Headset”.

BLUETOOTH CLASS OF DEVICE (COD)

PMU Setup | CODEC Setup | iAP2 Setup | BLE Setup | MSPK Setup | User Define | DSP Feature Setup

Sys. Setup1  Sys. Setup2 I Sys. Setup3 } LED Setup1 I LED Setup2 \ LED Setup3 \ Tone Setup I Button Setup

Misc Option
--- Enable Inquiry Scan In Standby
-— Enable Power On Enter Pairing

--—- Suspend Stream When SCO Estabblished

-—- BT Class of Device I

-—- Report Battery Status to Smart Phone

—— Link Application

--—- Always Answer Incoming Call

—— Auto Answer Incoming Call When Link Back
-—- Shut Down Power in Off State

--- Enter Pairing When Power On Link Back Fail
-— Only Accept Paired Device

—— Disconnect All In Pairing

~

[Disable =] Heb|
[Disable |
[Disable |
[0x04:Headset (default) |

0x08:Hands-free device
0x10:Microphone
0x14:Loudspeaker
0x18:Headphones
0x1C:Portable audio
0x20:Car audio
0x24:Set-top box
0x28:HiFi Audio Device
0x2C:VCR

0x30:Video Camera
0x34:Camcorder
0x38:Video Monitor
0x3C:Video Display and Loudspeake
0x40:Video Conferencing
L0x48:Gamina/Tov
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APPENDIXT: CONCERT MODE
ENDLESS GROUPING

Endless grouping can use GAC (General Access
Code) and DAC (Dedicated Access Code) for
grouping. After “back to last mode”, the system can
undergo endless grouping so the central can connect a
new peripheral or previously connected peripheral.

FIGURE 116: CONCERT MODE ENDLESS GROUPING

Grouping |<— Back to Last Mode —-‘ Endless grouping i
action ]

i Generic Specific Generic Specific

— D F & —— |« Grouping Grouping Grouping Grouping = e
AN Interval Interval Interval Interval
Grouping ID Dedicated General Dedicated General Dedicated
Access Code Access Code Access Code Access Code Access Code

After enabling the endless grouping, the "Endless
Grouping GAC Interval" and "Endless Grouping DAC
Interval" can be set as the following figure. The unit of
the interval is 5 seconds. For example, if the user sets

FIGURE 117: MSPK SETUP WINDOW

"2" for the GAC interval and sets "3" for the DAC
interval, there will be 10 seconds in the "General
grouping interval" and 15 seconds in the "Specific
Grouping Interval”.

Sys. Setup1 } Sys. Setup2 ] Sys. Setup3 ] LED Setup1 ] LED Setup2 ] LED Setup3 ] Tone Setup ] Button Setup
PMU Setup | CODEC Setup | iAP2 Setup | BLE Setup ~MSPK Setup | User Define | DSP Feature Setup

- Enable AAC Codec in MSPK [Enable ~ 1
--- Save MSPK Role When Connected IDisable |
--- MSPK Power Saving Grouping Interval ‘ 2048

(unit: 625us)

|Enab\e I j
Enable E
-

--- Enable Concert Mode Master SPK Endless Grouping

--- Enable Audio Seamless Resync

--- Allow Voice Prompt in MSPK Slave |D|'sab|e
--- Endless Grouping GAC Interval 2
(unit: 5 sec, Total: 10s)
| - Endless Grouping DAC Interval |_§ |

(unit: 5 sec, Total: 15s)

Under Host mode, the UART command 0x4B is used to
set up GAC and DAC timing dynamically. The
command structure is "Ox4B Role GAC-time DAC-
time." This command issues grouping action if GAC-
time or DAC-time are not all 0. If there is current
grouping action from the MMI action command (such
as EO/E1/E2/F6), current grouping action will be
replaced by 4B grouping action. Furthermore, this
command will cancel grouping action if GAC-time and
DAC-time are both 0. This command overwrites the
endless grouping configuration, which is configured by
the Config GUI Tool. For more information, refer to
AudioUARTCommdnSet_v2.08.
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I2S mode can be set to Host or Client mode. 12S MCLK

APPENDIX U: 12S CLIENT WITH
MCLK can be enabled both in I2S Host mode and I12S Client
mode in the Config GUI tool (see following figure).
FIGURE 118: I2S CLIENT WITH MCLK

MASTER MODE

CODEC

SLAVE

MASTER

[ 24Bit To 16Bit Truncate

Main Function [ Voice Function| Audio Function 12S/PCM |

CODEC

SLAVE MODE

MASTER

125 Mode |Sla\.re mode ﬂ

[v MCLK |Note: Enable MCLK if required by Codec

Data Bitwidth |24bit ]

MCLK selection: |128 fs - help

Aux-in ADC Selection |Embedded ADC

E2

Mic ADC Selection |Embedded ADC

E2

DAC Selection |External DAC

E2

RFS$ Setting |RFS low level -> Left channel
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APPENDIXV: AUDIO MIXER
SETTINGS

The audio mixer can be enabled, as shown in the
following figure. Under “A2DP Mix Line-In Option”, the
mixer can either be enabled by a UART command or
activated after power-on. It is recommended that the
option be “Activated by MMI or Uart Command” for

FIGURE 119: LINE-IN SETTING

Host mode and “Auto activated after power on” for
Embedded mode. By default, the line-in audio source is
“aux-in”. Microphone input can be enabled by “Enable
MIC Loopback As Line in”. The “Initial Line in SPK
Gain” allows for tuning the line-in gain before the audio
mixer. Furthermore, “Line-in ADC Input Gain Level” is
used to adjust the “ADC gain” block under Audio Mixer
mode.

Sys. Setupl
PMU Setup

Line-In Setting
— Line In / SBC Priority

— Line In Mute/Unmute
— Line In Silence Detect

— Line In Indicate Led
- Line In CSB

- Line In Latency

15208x_W_1.3.23_Demo_Package_Host_Mode_5PP.hex - Config_GUI_Tool

Sys. Setup2 | Sys. SetupS] LED Setup? ] LED Setup,?] LED Setup3 ] Tone Setup] Button Setup]
CODEC Setup | iAP2 Setup l BLE Setup l MSPK Setup ] User Define ] DSP Feature Setup l

~

|Line In > SBC | M
|Disable |
|Enable |
|Disable -]
|Enable ~|

| 240

(0 - 480 unit : 1/3ms)

— Initial Line In SPK Gain |0x0A -

— Enable MIC Loopback As Line In -

— A2DP Mix Line-In Option [0x00: Disable <]

— Line In ADC Input Gain Level |UXU3Z 0dB j

- Line-in Simpling Rate |UXUU: 16KHz j

Amplifier Control Settings

— Cut Off Amolifier When Mute |Disable | Help| v

Main Feature Previous ‘ MNext Finish

Microphone Setting
— ADC Path

— Digital Mic
--- Digital Mic Mode
— Analog Microphone Gain Level

— Digital Microphone Gain Level

|0x08- MIC1 to L - M
|Disable =
Mono Rising |
|0x04: 11.9 dB -
|ox0C: 0 dB |

12S-in can be enabled by “Aux-In ADC Selection.”
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FIGURE 120: AUX-IN ADC SELECTION

Main Function| Voice Function| Audio Function [2S/PCM
MASTER MODE SLAVE MODE
CODEC CODEC
SLAVE MASTER MASTER
[ 24Bit To 16Bit Truncate

125 Mode |Master mode ﬂ [v" MCLK Note: Enable MGLK if required by Codec

Data Bitwidth |24bit ~| MCLK selection: [128 fs - help

Aux-in ADC Selection -

Mic ADC Selection |Embedded ADC j

DAC Selection |External DAC ~]

RFS Setting |RFS low level -> Left channel ﬂ
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APPENDIX W: MIC AS INPUT IN
MSPK

In embedded mode, the user can enable the
microphone as line-in input through the following
“Enable MIC Loopback As Line-in” settings. The analog
mic and digital mic can be selected in Microphone
Settings.

FIGURE 121: CODEC SETUP

Then, the microphone will become the line-in source
and aux-in will become inactive. In host mode, after
disabling the line-in function by “0x13 0x01 0x00”, The
UART command “0x13 OxOF 1/0” can enable or disable
“MIC Loopback As Line-in”. Then, use “0x13 0x01
0x01” to enable line-in to use the microphone
Loopback function. Then, the microphone can be used
during MSPK mode.

15208x_UI_1.3.23_Demo_Package_Host_Mode SPP.hex - Config_GUI_Tool
Sys. Setup1 | Sys. Setup? | Sys. SetupS] LED Setupl ] LED SetupZ] LED Setup3] Tone Setup] Button Setup]
PMU Setup @ IAP2 Setup ] BLE Setup ] MSPK Setup ] User Define ] DSP Feature Setup ]
S
Line-In Setting
— Line In / SBC Priority |Line In > SBC =l M
—- Line In Mute/Unmute |Disable j
—- Line In Silence Detect |Enable j
— Line In Indicate Led |Disable J
— Line In CSB |Enable -
— Line In Latency |240
(0 - 480 unit - 1/3ms)
— Initial Line In SPK Gain |0x0A -l
| — Enable MIC Laopback As Line In -
— A2DP Mix Line-In Option |0x00: Disable |
— Line In ADC Input Gain Level |UXU3: 0dB j
— Line-in Simpling Rate |UXUU: 16KHz j
Amplifier Control Settings
— Cut Off Amolifier When Mute | Disable | Help| v
Main Feature Previous Next Finish
Microphone Setting
— ADC Path |0x05: MIC1 to L -~ M
— Digital Mic |Disable |
- Digital Mic Mode Mono Rising J
— Analog Microphone Gain Level |[]x[]4: 11.9dB j
— Digital Microphone Gain Level |ox0C: 0 dB |
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APPENDIX X: 1S SCALING

This feature scales 12S output between -20 dB to +20
dB. This feature is only recommended when control
over codec gain is not available.

FIGURE 122: IS SCALING AND HYBRID MODE

BT Speaker Hardware Mode

Phone with new . f
AVRCP version A2DP Link
AVRCP 1.6 Fix Volume

"""""""""""""""""""" > BT Speaker Software Mode

Volume Control Message(volume level %)

‘ S scaled o » — __.
AVRCP
16 Codec

A2DP Link =

Adjusted Volume

Phone backward
to earlier
AVRCP version

AVRCP 1.3

BT Speaker Hybrid Mode

125
BM83 scale! [
\ AVRCP Codec

Generally, Codec/DSP with I2S interface has I2C to
control the volume. Volume change received over the
AVRCP command in the gain form or by user action by
volume button press, gain needs to be scaled to match
to codec/DSP gain and must be written into the codec/
DSP using 12C interface.

If Analog output is used, then gain adjustment occurs
internally in the BM83/IS2083 for volume AVRCP
command and by user volume button press.

12s scaling is only useful when 12S codec/DSP is used
but the user does not have access to I2C. In this case,
12S can be scaled in the BM83/1S2083.This feature can
be enabled in the GUI tool as shown in Figure 123, and
scaling is performed according to the table shown in
Figure 124.
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FIGURE 123: IS SCALING

15208x_U1_1.2.25_Demo_Package MCU_Mode_SPP.hex - Config_GUI_Tool

Sys. Setupl ] Sys. Setup2 ] Sys. SetupB] LED Setupl ] LED Setup}Z] LED Setup3 I Tone Setup] Button Setup]

PMU Setup | CODEC Setup | iAP2 Setup ] BLE Setup ] MSPK Setup ] User Define ] DSP Feature Setup ]

CODEC Function A
— Speaker Output |Capless Speaker Output j Help
— Enable LR Sound Channel Swap |UR MNarmal -

E
— Enable LR Sound Mix |Disable j
&

— DSP CODEC Always On Enable |Disable
— Close CODEC Time E
(1-254 unit : 0.64s)

— CODEC Type |Extemal -]
— Audio SRC |Enable ]
— Voice SRC |Enable |
— Tone Stereo |Enable j
— Voice Stereo |Enable j

I— Output Volume Scaling Method 0x01: 128 scale -

Line-In Setting

— Line In / SBC Priority |Line In = SBC j Help
Main Feature Previous | MNext Finish

FIGURE 124: IS GAIN TABLE

15208x_U1_1.3.23_Demo_Package_Host_ Mode_SPP_SPKoput.hex - Config_GUI_Tool
Sys. Setupl ] Sys. Setup2 ] Sys. SetupSI LED Setup1 ] LED Setup2] LED SetupSI Tone Setup | Button Setup
PMU Sstup | CODEC Setup | iAP2 Setup | BLE Setup | MSPK Setup | User Define | DSP Feature Setup
=
0x00: Mute =1 OxAZ: -38dB = 0xAS: -35dB =1 0xC2:-32d8 |
’ | -l =l ~l
0xC5:-29a8 | OxE2: 2608 =] OxE5:-23dB =] 0xES:-200B
0xEB: -17dB | OxEE: -14dB | 0xF1: -11dB | OxF4. -8dB =]
0xF7: -5dB = 0xFA: -2dB =1 0xFB: -1dB ~!  0xFC: 0dB =]
125 Gain Table
Help
Back to Default Gain
0x000000: Mute =] 0x32F500: 8d8 =l  0x392000: -7dB - 0x402700: 6d8 =]
Ox47FB00: -5dB =] 0x50C300: -4dB =1 Ox5ASE00: -3dB = Ox65AD00: -2dB =]
0x721500: -1dB =] O0x7FFF00: 0dB =] 0x47CFOL: 1dB =] 0x509201: 2dB =
Ox5A8701: 3dB =] 0x656F01: 4dB =] O0x71CF01: 5dB =] 0x7FB201: 6dB =]
W
Main Feature Previous | | Finish
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APPENDIX Y: AUX-IN AS IS

Aux-in can be used as Analog/IS and output as 12S/
Analog. All four combinations are possible and can be
configured through Config Tools as shown in the
following figure. The BM83 module supports 8/16/44.1/
48 KHz sampling rates.

FIGURE 125: IS INOUT - CONFIG GUI TOOL

15208x_UI_1.2.25_Demo_Package MCU_Mode SPP.hex - Config_GUI_Tool

PMU Setup  CODEC Setup ] iAP2 Setup | BLE Setup |
CODEC Function

Sys. Setupl | Sys. Setup2 ] Sys. Setup3] LED Setup1 ] LED SetupE] LED Setup3] Tone Setup] Button Setup]
MSPK Setup ] User Define ] DSP Feature Setup I
L

3 e

— Qutput Volume Scaling Method

Line-In Setting

- Speaker Output |Cap\ess Speaker Output
— Enable LR Sound Channel Swap |UR Normal J
— Enable LR Sound Mix | Disable =]
— DSP CODEC Always On Enable |Dlsable j
— Close CODEC Time E
(1- 254 unit : 0.645)
— CODEC Type  putput: Internal (SPKout) |Extema\ j
— Audio SRC :External(125) M
— Voice SRC |Enable B
E — Tone Stereo |Enable j
- Vioice Stereo |Enable j
|

| 0x00: Codec DAC gain

— Line In / SBC Priority ||-”'19 In = SBC j Help
v
Main Feature | Previous ‘ Next Finish

FIGURE 126: IS INOUT - DSP GUI TOOL

508 DS GUI ool

BLE Sertings  Dynamic Tuning Commands  Help

DUT Status: {Unknown DSP Status: [Unknown

BLE Status:

Not connected

Main Functivn 1 Vuive Functivn | Audiv Functivn [25/1'CW

| MASIER MUDE SLAVL MODC
CODEC cODEC
SLAVL MASTER MASTER
| 24Bit 1 0 16Hit Iruncatc
™ MCIK  Mute: Enable MCLK if reyuired by Cudec help
MCLE selecton: [1es1s =]
125 Mode |Slave mode j
Data Bitwidth |2 abit =] tmbedded DAL: Analog
Loopback ADG Selection |Exlernal ADC j External DAC: 125
Mic ADG Selection |Exaernal ADC -]
DAG Selection |Esaernal DAG =
RFS Setting Embedded DAC =

Save

Recet
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APPENDIX Z: LINE-IN

SUPPRESSION

Allows to enable or disable line-in suppression in the
Config GUI tools. When it is enabled, the suppression
will minimize the background noise, if silence is
detected. During silence in the input audio signal, the

input audio signal will be faded out until the Line-In
suppression minimum gain, as selected in the GUI tool
(see following figure).

15208x_DSP_GU|_Tool
BLE Settings Dynamic Tuning Commands Help
DUT Status: (Unknown D3P Status: |Unknown BLE Status: |Not connected
Main F | voice F Audio Function | 125/PCM |
1 o i i DAC .
SBC/AAC N Equaliz (NG Audio - Pl - C |
Decoder N . (EQ) Effect (Speake |
r Gain)
Wﬂ— Audio Input
LDAC
N 125 output
DECODER
Wn] EQ |Audin Line-n Silence Suppression
0 255
Silence data reversion and Fade-out of data .} 3
o 255
Slence supp threshold  ——}——— |31
0 255
Silence supp MeanVariance thrd J 255
255
Silence supp fadeout step -} 64
] 255
Silence supp tuning counter J_ 240
a 255
Line-in supp minimum gain j ]
0 255
Silence supp fadein base step J\ 84
ZA1 Audio Line-In Silence Bit 2: Fade-in/out On/Off.

Suppression

For Audio Line-In application, DSP provides Line-In
silence suppression function to minimize background
noise when silence is detected in the input audio signal.
Once silence is detected in the input audio signal, the
input audio signal will be faded out by DSP until the
fade-out gain reaches Line-In suppression minimum
gain.

Z2 Audio Line-In Silence
Suppression Parameters
221 SILENCE DATA REVERSION AND

FADE-OUT DATA
Enable silence data reversion and fade-in/out data.
Bit 1: Inverse On/Off.

222 SILENCE SUPP THRESHOLD

Silence is detected if the log2 value of the total power
of an input audio frame is lower than the silence
suppression threshold.

223 SILENCE SUPP FADEOUT STEP
Step size for fade-out gain, which controls the amount
of each decrement in fade-out gain.

224 SILENCE SUPP TUNING COUNTER

When the audio silence is detected, DSP will start
counting before DSP starts to perform fade-out on input
signal.
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225 LINE-IN SUPP MINIMUM GAIN

Once silence is detected in the input audio signal, the
input audio signal will be faded out by DSP until the
fade-out gain reaches Line-In suppression minimum
gain.

226 SILENCE SUPP FADE IN BASE
STEP

Step size for fade-in gain, which controls the amount of
each increment in fade-in gain.
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APPENDIX AA: CONFIG GUITOOL name of the selected config settings file. This feature is

LOGS useful for comparison with the previous settings. The
file format appears as shown in the following figure.
This feature in the Config GUI tool logs all the features
selected in the tool. The file is saved in the text file
format at the same location and named with the same

FIGURE 128: CONFIG GUI TOOL LOG FILE FORMAT
1

File Edit Format View Help

H Sys. Setupl ]

Power Switch Setting

--- Power Switch Type
( )Power ON Directly
( )MFB Power ON/OFF
(v)Power ON by UART Cmd

Uart Setting

--- UART Command | Enable

--- UART Baudrate | exe3: 115200
--- CPU Idle Mode | Enable

--- Wake Up Host MCU Delay Time | 30

--- Disable Waiting for ACK | Disable
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APPENDIX AB: REVISION HISTORY

Revision

Date

Section

Description

D

09/2022

Section 2.0 “Multi-speaker Solu-
tion”

Section 2.10 “Firmware Capabili-
ties/Features”

Section 2.11 “Concert Mode”
Section 2.12 “Stereo Mode”

Section 2.12.3 “Audio Output and
SRC”

Section 2.12.6 “AAC CODEC”
Section 2.12.11 “Multi-link”
Section 2.13 “MCU and CODEC”
Section 2.14 “Multi-Speaker User
Application”

Section 5.0 “Audio Mixer Mode”

Section Appendix A: “Android App
Installation”

Section B.3 “Creating *.HEX File”

Section Appendix G: “LDAC Appli-
cation”

» Updated these sections

Section L.2 “OTA DFU Using
Android MBA”

» Updated Figure 86 and Figure 87

Section Appendix V: “Audio Mixer
Settings”

» Updated Figure 119

Section Appendix W: “MIC as Input
in MSPK”

* Updated Figure 121

Section Appendix X: “I2g Scaling”
Section Appendix Y: “Aux-in As
|Zsu

Section Appendix Z: “Line-In Sup-
pression”

Section Appendix AA: “Config GUI
Tool Logs”

* Added new appendices
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Revision Date Section Description
Cc 03/2021 + Section 2.0 “Multi-speaker Solu- » Added new figure Figure 3.
tion” « Updated with the new terminologies.
For more details, see the below note.
» Section 3.0 “Audio Transceiver » Updated with the new terminologies.
Solution” For more details, see the below note.
» Section 5.0 “Audio Mixer Mode” » Added new chapter
¢ Appendix B: “Customizing Ul and * Updated with the new terminologies.
DSP Parameters” For more details, see the below note.
» Appendix C: “Configuring BM83 12S
Host/Client Mode at 48 KHz”
- Appendix U: “I2S Client With
MCLK”
» Appendix L: “DFU- Over-The-Air « Updated contents
Upgrade Procedure”
» Appendix S: “Bluetooth Class Of » Added new appendices
Device”
» Appendix T: “Concert Mode End-
less Grouping”
- Appendix U: “I2S Client With
MCLK”
» Appendix V: “Audio Mixer Settings”
* Appendix W: “MIC as Input in
MSPK”
B 06/2020 Document » Minor edits and updates across the
document.
* Updated MSPK version from MSPK
V2.x tOoMSPKv2 1.x.
+ “Software Requirements” Updated content.
* “OTA DSP Tuning”
“BM83 Google Fast Pair” Added new chapter.
Appendix B: “Customizing Ul and DSP | Removed Embedded mode configuration
Parameters” related note.
» Appendix P: “Using iOS MBA for Added new appendixes.
OTA DSP Tuning”
« Appendix Q: “Enabling Google Fast
Pairing Features”
* Appendix R: “MCU DFU”
A 07/2019 Document Initial release
Note 1: Microchip is aware that some terminologies used in the technical documents and existing software codes of

TABLE 5-3:

this product are outdated and unsuitable. This document may use these new terminologies, which may or
may not reflect on the source codes, software GUIs, and the documents referenced within this document.
The following table shows the relevant terminology changes made in this document

TERMINOLOGY RELATED CHANGES

Old Terminology

New Terminology

Master speaker

Central Speaker

Section 2.0 “Multi-speaker Solution”

Slave speaker

Peripheral speaker

is updated with the new terminology.

Master

Central

Slave

Peripheral
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TABLE 5-3: TERMINOLOGY RELATED CHANGES

Old Terminology

New Terminology

Master speaker

Central Speaker

Slave Speaker

Peripheral Speaker

Section 3.0 “Audio Transceiver Solu-
tion” is updated with the new terminol-

ogy

I2S Master I2S Host Appendix B: “Customizing Ul and
12S Slave I2S Client DSP Parameters”

Master Central

Slave Peripheral

I2S Master I2S Host Appendix C: “Configuring BM83 12S
12S Slave 12S Client Host/Client Mode at 48 KHz”

Master Central

Slave Peripheral

1S Master 12S Host Appendix U: “I?S Client With MCLK”
12S Slave 128 Client

Master Central

Slave Peripheral
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