MICROCHIP BM83 EVB
BM83 Bluetooth® Audio Development Board User's Guide

Introduction

The BM83 Bluetooth Audio Development Board (BM83 EVB) enables the user to evaluate and demonstrate the
functionality of the BM83 audio module and IS2083BM System-on-Chip (SoC). This board is a complete, all-in-one
solution to develop multiple Bluetooth audio applications including portable speakers and headphones. The BM83
EVB features an on-board PIC32 for Host MCU mode applications, an external codec to improve audio quality, a
digital microphone to capture voice audio, indicator LEDs and buttons for ease of development.

In addition to the BM83 EVB, the 1S2083 SDK and 1S208x_Config_GUI_Tool (Config Tool) are provided to customize
the audio processing settings.

Features

*  BMS83 module, qualified for Bluetooth 5.0 specifications

* On-board microcontroller (PIC32MX450F256L) for easy operation and feature demonstration
* Plug-in module (PIM) socket for external microcontroller (MCU)

» STMicroelectronics codec (STA369BW) Daughter Board

» Digital Microphone (Knowles’ SPH0641LU4H-1) Daughter Board

» J-Link 6-Pin Adapter Board for IS2083BM debugging

* On-board keypad matrix (audio control buttons) that can be controlled either by the BM83 module or the on-
board PIC32 MCU, which makes it easy for playback control

e Aux-in, MIC-In, and Stereo out ports

* On-board thermistor

» 2 LEDs for the Bluetooth subsystem and various other LEDs configurable by the on-board MCU
» JTAG program/debug port, USB to UART port, XPRO header interfaces

» Li-ion battery connector, 15V DC power jack and USB power source
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Quick References

Quick References

Reference Documentation
For further study, refer to the following:
+  BM83 Bluetooth® Stereo Audio Module Data Sheet
» 1S2083 Bluetooth® Stereo Audio SoC Data Sheet
+ 1S2083 SDK User’s Guide (DS50002894)
* BM83 Host MCU Firmware Development Guide
+ 1S2083 Bluetooth® Audio Application Design Guide
» 1S2083 SDK Debugger User’s Guide
» 1S2083 Reference Design Application Note

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

Hardware Requirements

«  BM83 Bluetooth® Audio Development Board (BM83 EVB)

* BMB83 module mounted on BM83 Carrier Board

* Bluetooth-enabled smartphone:
— Android™ device running on Android 4.3 or later version
— i0S: iPhone® 4S or later version

«  Windows® host PC with USB port

» Speaker, microphone or headset

» Type-A to Micro-B USB cable

» STA369BW Audio Daughter Board

» Digital Microphone Daughter Board

* 15V DC power adapter

« MPLAB® REAL ICE™/MPLAB ICD 3/PICkit™ 3

» J-Link 6-Pin Adapter Board

Software Requirements
Note: For the following software tools and firmware files, refer to http://www.microchip.com/BM83.

* 1S2083 firmware

* Host MCU firmware

* isUpdate tool

» Config GUI tool

* MPLAB Integrated Development Environment (MPLAB X IDE) tool
* Microchip Bluetooth Audio Application for smartphone

Note: MPLAB X IDE is available for download from Microchip website at: http://www.microchip.com/mplab/mplab-x-
ide.
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Quick References

Acronyms/Abbreviations
Table 1-1. Acronyms/Abbreviations

A2DP

AAC

ADC

AEC

AFH

ANCS

API

AVRCP

AW

BDR

BER

BLE

BOM

BPF

BR

CVSD

DAC

DFU

DIS

DLE

DPSK

DQPSK

DR

DSP

DT

EDR

EMC

EVB

FET

GAP

GATT

GFSK

GPIO

GUI

HFP

HPF

HSP

Advanced Audio Distribution Profile
Advanced Audio Codec
Analog-to-Digital Converter
Acoustic Echo Cancellation
Adaptive Frequency Hopping
Apple Notification Center Service
Application Programming Interfaces
Audio/Video Remote Control Profile
Audio Widening

Basic Data Rate

Bit Error Rate

Bluetooth Low Energy

Bill of Materials

Band Pass Filter

Basic Rate

Continuous Variable Slope Delta
Digital-to-Analog Converter

Device Firmware Upgrade

Device Information Service

Data Length Extension

Differential Phase Shift Keying
Differential Quadrature Phase Shift Keying
Receive Data

Digital Signal Processor

Transmit Data

Enhanced Data Rate
Electromagnetic Compatibility
Evaluation Board

Field Effect Transistor

General Access Profile

General Attribute Profile

Gaussian Frequency Shift Keying
General Purpose Input Output
Graphical User Interface
Hands-free Profile

High Pass Filter

Headset Profile
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Quick References

....continued

HW
12C/2C
12S/12S
Ic
ICSP

IDE

IPE
JTAG
LDO
LED
LNA
LPA
LSB
MAC
MB DRC
MCLK
MCU
MEMS
MFB
Modem
MPA
mSBC
MSPK
NR
OTA
PBAP
PCB
PCM
PDM
PIM
PLC
PMU
POR
PWM
RF
RFS
RoHS
RSSI

RX

Hardware

Inter-Integrated Circuit

Inter-IC Sound

Integrated Circuit

In-Circuit Serial Programming
Integrated Development Environment
Intermediate Frequency

Integrated Programming Environment
Joint Test Action Group

Low-Dropout

Light Emitting Diode

Low-Noise Amplifier

Linear Power Amplifier

Least Significant Bit

Medium Access Control

Multiband Dynamic Range Compression
Master Clock

Microcontroller
Micro-Electro-Mechanical Systems
Multi-function Button
Modulator-demodulator

Medium Power Amplifier

Modified Sub-band Coding
Multi-speaker

Noise Reduction

Over-the-Air

Phone Book Access Profile

Printed Circuit Board

Pulse Code Modulation

Pulse Density Modulation

Plug-in Module

Packet Loss Concealment

Power Management Unit

Power-on Reset

Pulse Width Modulation

Radio Frequency

Receive Frame Sync

Restriction of Hazardous Substances
Received Signal Strength Indicator

Receiver
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Quick References

........... continued

SAR

SBC

SCO

SDK

SIG

SNR

SoC

SPP

SW

TX

UART

ul

usB

VB

VCO

WDT

Successive Approximation Register
Sub-band Coding

Synchronous Connection-oriented
Software Development Kit

Special Interest Group
Signal-to-Noise Ratio
System-on-Chip

Serial Port Profile

Software

Transmitter

Universal Asynchronous Receiver-Transmitter
User Interface

Universal Serial Bus

Virtual Bass Enhancement
Voltage-controlled Oscillator

Watchdog Timer
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Kit Overview

2. Kit Overview

This section provides an overview of the BM83 EVB. The following figure illustrates the top view of the BM83 EVB
with its components.

Figure 2-1. BM83 EVB Components
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21 Kit Contents
The BM83 EVB includes the following:
* One BM83 EVB that contains a BM83 module (BM83SM1-00AA) mounted on a BM83 Carrier Board
* One 15V DC power adapter
* One pair of speaker cables
*  One Type-A to Micro-B USB cable
*  One STA369BW Audio Daughter Board
» Two Digital Microphone Daughter Boards
* One J-link 6-pin Adapter Board
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Kit Overview

Figure 2-2. Kit Contents

BM83 Carrier Board

BM83 EVB Digital Microphone
Daughter Boards

STA369BW Audio

Daughter Board

DC Power Adapter
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Module

J-Link Adapter Board

- Micro-B USB Cable

Power Cable

Note: If any part of the BM83 EVB is missing, contact your Microchip sales office for assistance. A list of Microchip
offices for sales and service is provided on the back page of this document.
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Hardware

Hardware
This chapter describes the hardware features of the BM83 EVB. The BM83 EVB includes a range of peripheral
components.

Figure 3-1. Block Diagram
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BM83 EVB

Hardware

Hardware Features

The following sections provide detailed information on the BM83 EVB components. To locate these components in
the BM83 EVB, refer to Figure 2-1 and Figure 3-2.

Figure 3-2. BM83 EVB Switches, LEDs, and Jumpers
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Power Supply

The BM83 EVB can be powered using any one of the following:
» Li-ion battery (J201) — when using a battery input, mount a jumper on JP200 and pin 1 and 2 of JP201. Do not
mount a jumper on JP202. JP202 is a provision for connecting a battery power source with 2.54 mm connector.
* 15V DC power adapter (P200)
» USB (J200 and J600) — USB cable is connected to the PC which provides 5V (USB_5V)

Note: Power switch (SW200) is utilized to switch between two 5V power sources available on board:
* 5V _DC: derived from 15V DC
« 5V_USB: supplied by 5V USB source

Note: To locate these power sources available on the BM83 EVB, refer to Figure 2-1.
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BM83 EVB

Hardware

USB Connectivity
The USB ports for BM83 EVB are:
* Micro-B USB port (J600 UART USB) — USB signals are converted to UART by the serial converter MCP2200,
which is connected to BM83 module.

*  Micro-B USB port (J200 BT_USB) — USB signals are directly connected to the BM83 module.
* Type A USB port (P400- MCU_USB) — USB signals are directly connected to host MCU ( PIC32MX450F256L).

Note: To locate these USB ports available on the BM83 EVB, refer to Figure 2-1.

Switches and Push Buttons
The functions of the switches and push buttons on the BM83 EVB are:
» S400 — Switch to select between on-board PIC32 MCU or external Plug-in Module (PIM)
*  SW200 — Power switch to switch between 5V_DC and 5V_USB
+  SW300 — Mode selection switch for configuring BM83 module into Application mode or Test mode
«  SWA400 — Microcontroller to Bluetooth control switch
* SWA401 — Reset button for the host MCU (MCU_RESET)
»  SW402 — Microcontroller to Bluetooth control switch
*  SW403 — Microcontroller to Bluetooth control switch
*  SW?700 — Reset button for BM83 module (RST_N)
*  SW701 — Multifunction button (MFB)
» SW702 — Increase volume (VOL_UP)
»  SW?703 — Enter into pairing mode (PAIRING)
* SW704 — Play or pause the audio playback (PLAY/PAUSE)
* SW?705 — Decrease volume (VOL_DN)
»  SW?707 — Skip the audio track forward (FWD)
» SW708 — Skip the audio track backward (REV)
* SW711 — Select button (SEL), turns on the system and puts the system into Pairing mode during Host MCU
mode application demonstration
Note: To locate these switches and push buttons available on the BM83 EVB, refer to Figure 3-2.

The following table provides the settings of mode selection switch (SW300) for configuring the BM83 module in
various operating modes.

Table 3-1. Mode Selection Switch (SW300) Details

Test mode SWa300 is placed in ON (P3_4: Low) position
Application mode SW300 is placed in OFF (P3_4: Floating) position
LEDs

All the on-board LEDs are categorized into three main types:
* Power LEDs:
— Red (D600 and D202)
— Green (D209 and D203)
» LEDs driven by the BM83 module:
— Red (D301)
— Blue (D300)
* Host MCU (PIC32) related LEDs:
— Green (D401-D407 )
— Green (D411)

Note: To locate these LEDs available on the BM83 EVB, refer to Figure 3-2.
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3.1.5.2

BM83 EVB

Hardware

Headers

The following headers are available on the BM83 EVB.
Note: To locate these headers available on the BM83 EVB, refer to Figure 2-1.

12S Header

12S header (J405) provides the interface to connect an STA369BW Audio Daughter Board to the BM83 module. The
following table provides the pin details of 12S header.

Table 3-2. 12S Header (J405) Pin Details

1 RFS1
SCLK1
DR1
DT1
MCLK1
GND
3V3_10

N o o b~ W N

Note: Connect J405 and J404 to enable 12S interface with the STA369BW Audio Daughter Board.

Audio Daughter Board Interface Header

The Audio Daughter Board interface headers (J500 and J501) provide the interface to use the STA369BW Audio
Daughter Board. The Table 3-3 and Table 3-4 tables provide the pin details of these headers.

Table 3-3. Audio Daughter Board Interface Header (J500) Pin Details

1 GND 1

12S_DR1
2 GND 12 12S_SCLK1
3 GPIO/RxD 13 12S_DT1
4 GPIO/CTS# 14 12S_MCLK1
5 GPIO/TXD 15 GND
6 GPIO/RTS# 16 GND
7 GPIO/SCL 17 15V_DC_IN
8 GPIO/RST# 18 3V3_GEN
9 GPIO/SDA 19 15V_DC_IN
10 12S_RFS1 20 5V_DC

Table 3-4. Audio Daughter Board Interface Header (J501) Pin Details

1 NC 7 NC

2 NC 8 GPIO/PROT_N_DSP
3 GPIO/DSP_IRQ_N 9 NC
4 GPIO/SLEEP_N_DSP 10 NC

© 2019 Microchip Technology Inc. User Guide DS50002902A-page 13
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BM83 EVB

Hardware
........... continued
5 NC 11 GND
6 GPIO/MUTE_N_DSP 12 GND

Audio Control Button Headers

The audio control button headers (J700, J701, J702) provide the mechanism to control the audio function buttons
either by the BM83 module (Embedded mode) or on-board PIC32 MCU (Host MCU mode). The following tables
provide the header pin description Embedded and Host MCU mode configurations.

Table 3-5. Audio Control Button Headers (J700, J701, and J702) Pin Description ()

P oame— omsepion

1 PLY/PAU Play or pause

2 REV Reverse

3 FWD Forward

4 VOL- Volume down

5 VOL+ Volume up

6 PAIRING Used for pairing the module with a smartphone (only for Host
MCU mode)

7 Sel Not used

8 NC Not connected

1. To locate these headers on the BM83 EVB, refer to Figure 2-1.
Table 3-6. Embedded Mode Audio Control Button Header Configurations (J700, J701, and J702) (1)

Jumper Names and Positions Description

J700 J701 J702
1 Open Mount a jumper on J701 and J702 Audio streaming is controlled
5 o Mount a i J701 and J702 by the BM83 module in

pen ount a jumper on an I e Tovel oy

3 Open Mount a jumper on J701 and J702
4 Open Mount a jumper on J701 and J702
5 Open Mount a jumper on J701 and J702
6 Open Open Open
7 Open Mount a jumper on J701 and J702
8 Open Open Open

1. To locate these headers on the BM83 EVB, refer to Figure 2-1.

© 2019 Microchip Technology Inc. User Guide DS50002902A-page 14



BM83 EVB

Hardware

Table 3-7. Host MCU Mode Audio Control Button Header Configurations (J700, J701, and J702) (1)

Jumper Names and Positions

Description

= s e~
1

Mount a jumper on J700 and J701

o N o o b~ w0 N

Open

1. To locate these headers on the BM83 EVB, refer to Figure 2-1.

Mount a jumper on J700 and J701
Mount a jumper on J700 and J701
Mount a jumper on J700 and J701
Mount a jumper on J700 and J701
Mount a jumper on J700 and J701
Mount a jumper on J700 and J701
Open

3.1.5.4 BMB83 Carrier Board Interface
The following table provides the pin details of J300 and the BM83 module interface with the BM83 EVB.

Table 3-8. Carrier Board Interface (J300) Pin Details

Open
Open
Open
Open
Open
Open
Open
Open

Audio streaming is controlled by on-
board PIC32MX450F256L MCU in
Host MCU mode.

BK1_O_1V5 1 2 MCLK1
LED3 3 4 DT1
NC 5 6 DR1
RST_N 7 8 SCLK1
DP 9 10 RFS1
DM 11 12 GND
GND 13 14 P3 7
GND 15 16 P3 5
P2 7 17 18 NC
P13 19 20 BK2_O_1v8
P12 21 22 NC
PO_5 23 24 PO_1
PO_2 25 26 PO_0
PO_3 27 28 P2 3
PO_6 29 30 PO_7
LED2 31 32 UART_TXD
P16 33 34 UART_RXD
LED1 35 36 SK2_KEY_AD
P3 4 37 38 PWM
SK1_AMB_DET 39 40 MFB
User Guide DS50002902A-page 15
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BM83 EVB

Hardware

........... continued

NA
NA

P3 2
GND
MIC_BIAS
MIC_P1
MIC_N1
AL

AIR
MIC_P2
MIC_N2
AOHPL
AOHPM
AOHPR

ICSP Header

41 42 DMIC2_R
43 44 DMIC2_L
45 46 VDD_IO
47 48 SYS_PWR
49 50 BAT_IN

51 52 ADAP_IN
53 54 NC

55 56 P2 6

57 58 DMIC1_R
59 60 DMIC1_L
61 62 DMIC_CLK
63 64 GND

65 66 GND

67 — —

ICSP header (J400) provides the programming/debugging interface for the on-board PIC32 MCU
(PIC32MX450F256L). To locate this header on the BM83 EVB, refer to Figure 2-1. The following table provides the

ICSP header pin description.

Table 3-9. ICSP Header (J400) Pin Description

T

1

()X, N "SRRI V)

Xplained PRO Header

Reset (MCLR)

Power supply (3V3_PIC)
Ground (GND)

Data (PGED1)

Clock (PGEC1)

Not connected (NC)

The BM83 EVB provides 20-pin XPRO header (J304) to interface with XPRO platform. The following table provides

the pin details of XPRO header.

Table 3-10. XPRO Header (J304) Pin Details

NC 1 2 GND
SK2_KEY_AD 3 4 SK1_AMB_DET
NA 5 6 NA
PWM 7 8 P0_0
PO_6 9 10 P3.5
© 2019 Microchip Technology Inc. User Guide DS50002902A-page 16
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BM83 EVB

Hardware
........... continued
P13 1 12 P1_2
UART_RXD 13 14 UART_TXD
PO _7 15 16 P2 6
P2 3 17 18 P16
GND 19 20 3V3 10

Digital Microphone Headers

The 5-pin digital microphone header provides an interface to BM83 EVB and the Digital Microphone Daughter Board.
The pin description is provided in the following table.

Table 3-11. Digital Microphone Headers (J1, J503, and J502) Pin Description

Digital BM83 EVB Pin Description
Microphone
Daughter
Board
Pin Name (J1) | Pin Name (J503) Pin Name (J502)
1 VDD DIGMIC VDD DIGMIC Power supply from BM83 EVB
2 CLOCK DMIC1_CLK DMIC1_CLK Clock input to the microphone from
BM83 module
3 GND GND GND Ground
4 DATA DMIC1_L DMIC1_R PDM output from the microphone to
BM83 module
5 SEL DM1 SELECT DM2 SELECT Select input for microphone

© 2019 Microchip Technology Inc. User Guide DS50002902A-page 17
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Embedded Mode Quick Demo

This section provides a quick demo to stream audio using the BM83 module in Embedded mode.
Perform the following steps:
Note: The BM83 EVB is preconfigured for the Embedded mode quick demo.

1. Unbox the kit and connect the speaker cables to the STA369BW Audio Daughter Board at CN1 and CN2, and
connect the cables to the speaker.

Figure 4-1. Speakers Connected to the STA369BW Audio Daughter Board

0 W |

2.  The SW200 switch is set to 5V_USB position as shown in the following figure.
Figure 4-2. SW200 Switch Position

ET_UGE 32 patd
3. Connect the 15V DC adapter at DC power jack P200. Notice that the Green LED (D203) and the Red LED
(D202) turn ON.
4. Setthe SW200 switch to 5V_DC position. Notice that the Green LED (D209) turns ON.

5. Long press MFB button (SW701) for minimum 4-5 seconds until the Blue LED (D300) and Red LED (D301)
start blinking alternately. Observe the sound on the speakers.

6. Release MFB button.

7.  Perform the following steps to pair the BM83 module with a smartphone:
71. Turn ON the smartphone's Bluetooth to scan for the available devices.
7.2. Tap on “MCHP BM83” from the scan results. Pair to connect the device.

7.3. On successful pairing, the MCHP BM83 device must be visible under the “PAIRED DEVICES” as
shown in the following figure.

© 2019 Microchip Technology Inc. User Guide DS50002902A-page 18
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7.4.

Figure 4-3. Pairing and Connection

1117 ranth ot = 388

Bluetooth

Bluetooth
Device Name

Visible to Other Devices

3ED4 11:23 aurtl il = 82 - L Hean

Bluetooth

Bluetooth

Device Name

Visible to Other Devices

[ MCHP BM83

) @)

MCHP BM83

MCHP BM83

OnePlus 5

4E:C4:78:50:62:23

IDC-LT-141706

@

Search

Stream the audio from the smartphone to the BM83 module over Bluetooth connection, and listen to

it over the speakers.

8. Control the audio with the following buttons:
Press VOL_UP button (SW702) to increase the volume.

Press VOL_DN button (SW705) to reduce the volume.

Press Play button (SW704) to play the audio.

Press Pause button (SW704) to pause the audio.

Press FWD button (SW707) to jump to next audio file.

Press REV button (SW708) to jump to previous audio file.

Press MFB button (SW701) for a minimum of 4-5 seconds to turn OFF the system.

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.
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Firmware Update
This section describes the firmware update of the BM83 module over UART and USB DFU.

Firmware Update over UART

To upd

ate the firmware of the BM83 module, the user must ensure the hardware settings and configurations

described in the following table.

Table 5-1. BM83 EVB Firmware Update Settings

JP600 and JP601 * Mount a jumper on JP600 (TXD)
Mount a jumper on JP601 (RXD)
JP304 Mount a jumper on “ADAP_IN" and “5V_ADAP_IN" pins of JP304 pin2 and pin3
JP203 Mount a jumper on 5V_USB and 5V_MCP pins of JP203 pin2 and pin3
SW300 Put SW300 switch to ON position for Test mode
SW200 Put SW200 switch to 5V_USB position
JP305 Mount a jumper on “3V3_IO” and “VDDIO” pins of JP305
J600 Connect the USB cable from a PC to J600

1.

To locate these jumpers, switches, and power sources on the BM83 EVB, refer to Figure 3-2 and Figure 2-1.

Perform the following steps to load the firmware files onto the BM83 module using isUpdate tool.

Note: Download isUpdate tool from http://www.microchip.com/BM83.
1. Connect the BM83 EVB Micro-B USB port J600 over USB cable to the PC.
Note: Be sure to disconnect the 15V power supply before connecting the USB cable.
2. Observe that the Red LED (D600), Green LED (D209), and Blue LED (D300) turn ON.
3. Open the isUpdate tool. Select the appropriate COM port, set the baud rate to 115200, and image num to 1 as
shown in the following figure.
4. Click Connect.
© 2019 Microchip Technology Inc. User Guide DS50002902A-page 20
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Figure 5-1. isUpdate Tool Window

B isUpdate Tool v2.77 — *
Access Port Memory Type Code Information/Version
image num | 1 ~ ‘ memory | flash > Device

Connect : "
baudrate | 115200 ~ subtype | Serial Flas v . ’7

[C] EEProm Speed Up

Flash Update /Dump
Images | Prepare: Load all images Browse Update
Rehex
Images bank num Browse Dump
Flash/EEPRom/MCU/AHE Access
Address Length(Hex) | DEE(HEX)| Read Write
Browse Write Table

Images Dump Size | 4 Dump Table

Note: InisUpdate tool, image num values must be equal to the number of images to be programmed on the
device. For example, to program firmware (image1), DSP (image2), and configuration (image3), the image
num value must be selected as 3.

5. The message on console and the transition of Connect button to Disconnect indicates that the connection is
established successfully between the PC and the BM83 module.

Figure 5-2. Connection Established

B isUpdate Tool v2.77 - X

Access Port Memory Type Code Information/Version

port COoMan image num | 1 memory  flash ™~ Device E 5511 002
Disconnect .
boudrate | 115200 subtype | Serial Flas ~ Freme

EEProm Speed Up

Flash Update/Dump

Images | Prepare: Load all images v| Browse Update
Rehex
Images | V| bank num | V| Browse Dump

Flash/FEPRom/MCUJAHE Access

Address | Length{Hex) | DEB(HEX)| | Read Write
Browse Write Table
Images Dump Size | 4 Dump Table

Port connect —> COMS0
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Firmware Update

6. Once the connection is established, click Browse and locate the firmware image provided in the release
package.
Note: The Embedded mode firmware images are available in the package, refer to http://www.microchip.com/
BM83.
Figure 5-3. Browsing and Loading the Files
)
Access Port Memory Type Code Information/Version
port COM30 image num | 1 ; memery | flash ~|  Device P 5511 002
baudrate 115200 Disconnect ELayEE Image
EEProm Speed Up
Flash Update /Dump
Images | Prepare: Load all images v‘“ Browse I Update
Rehex
Images| V| bank num | V| Browse Dump
Flash/EEPR.om/MCU/AHE Access
Address | Length(Hex) | DEE(HEX)| | Read Write
Browse Write Table
Images Dump Size | 4 Dump Table
|Pcrt connect -> COMS0
B Open X
uN <« Demo Package » Embedded Mode w | & Search Embedded Mode 2
Organize + New folder =~ I @
[ This PC MName - Date modified Type
3D Objects | | Demo_Package_Embedded_Mode_Rehex... 27-06-2019 10:53 HEX File
[ Desktop
| Documents E
7.  Click Update to load the firmware to BM83 module and observe the progress.

Figure 5-4. Updating

the Firmware

B isUpdate Tool v2.77 - *
Access Port Memory Type Code Information/Version
port comMso image num | 1 memory | flash ~|  Device P 5511 002
Disconnect - "
baudrate | 115200 subtype | Serial Flas e

Flash Update /Dump

EEProm Speed Up

Images | Bank 0: F:18M83 BAKL\24June2019_Turnkey Releass\Demo Package \Embedded Mode[ Browse

Images bank num Browse Dump

Flash/EEPRom/MCU/AHE Access

Address | |Length(Hex) | DE‘B(HEX)| Read Write
Browse Write Table

Images Dump Size 4K Dump Table

Port connect -» COMSO

Flash header cheking. ..

Start erase Flash... NowTime : July, 05, 14:48:2¢ Elapse time : 0.000 second

erase Flash success! NowTime : July, 05, 14:48:2¢ Elapse time : 555 second

Start Write Memory Ox0... NowTime : July, 05, l4:48:27 Elapse time : 2.55% second

Start Verify ...

Start Write Memory 0xl0000... NowTime : July, 05, 14:48:30 Elapse time : 5.972 second
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Firmware Update

8. Click Disconnect and close the isUpdate tool after a successful firmware update.
Figure 5-5. Process Completed

B isUpdate Tool v2.77 - *

Access Port Memory Type Code Information/Version

port COM30 image num 1 memory | flash > Device BT5511_002
baudrate | 115200 subtype | Serial Flas - foere

EEProm Speed Up

Flash Update /Dump
Images | Prepare: Load all images v| Browse Update
Images| V| bank num | V| Browse Dump

Flash/EEPRomMCU/AHE Access

Address I:I Length(Hex) I:I DBB(HEX)| | Read Write

Browse Write Table
Images Dump Size 4K Dump Table
Start Verify ... )
Start Write Memory 0xla0000... NowTime : July, 05, 14:50:15 Elapse time : 111.435 second
Start Verify ...
Start Write Memory O0xlb0000... NowTime : July, 05, 14:50:1€ Elapse time : 111.757 second
Start Verify ...
Start Write Memory Oxlc0000... NowTime : July, 05, 14:50:1€ Elapse time : l1l2.075 second
Start Verify ...
Start Write Memory 0x1d0000... NowTime : July, 05, 14:50:1€ Elapse time : 112.3%92 second
Start Verify ...
Start Write Memory O0xled000... NowTime : July, 05, 14:50:17 Elapse time : 112.705 second
Start Verify ...
Start Write Memory O0xl£0000... WowTime : July, 05, 14:50:17 Elapse time : 113.027 second
Start Verify ...
End of Write Memory! Elapse time : 114.347 second W

9. Remove the USB cable.

Firmware Update over USB

Use the isUpdate tool to perform a firmware update on the BM83 module through USB Device Firmware Upgrade
(DFU). The BM83 EVB should be in Application mode. For firmware update over the USB, the user must ensure the
hardware settings and configurations described in the following table.

Table 5-2. BM83 EVB Firmware Update Settings

JP304 Mount a jumper on “ADAP_IN” and “5V_ADAP_IN" pins of JP304 pin2 and pin3
JP203 Mount a jumper on 5V_USB and 5V_BT pins of JP203 pin1 and pin2

SW200 Put SW200 switch to 5V_USB position

SW300 Put SW300 switch to OFF position for Application Mode

J200 Connect the USB cable from a PC to J200

JP305 Mount a jumper on “3V3_10” and “VDD_|O” pins of JP305

1. To locate these jumpers, switches, and power sources on the BM83 EVB, refer to Figure 3-2 and Figure 2-1.
Perform the following steps to load the firmware files onto the BM83 module using the isUpdate tool. Ensure that the
SW200 switch is in 5V_DC before connecting USB cable to J200 USB port.

1. Connect the BM83 EVB Micro-B USB port J200 over USB cable to the PC.
Note: Be sure to disconnect the 15V power supply before connecting the USB cable.

2. Observe that the Green LED (D209) and Red LED (D202) turn ON.
3. Set the SW200 switch to 5V_USB.
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shown in the following figure.

5. Click Connect.

Figure 5-6. Loading the Firmware Files

Open the isUpdate tool. Select the port as USB HID, set the baud rate to 115200, and image num to 1 as

Access Port Memory Type Code Information/Version
part USBHID image num memory | flash > Device
Connect i c
et 1200 subtype | Serial Flas | o = ,7
[1EEProm Speed Up
Flash Update/Dump
Images Prepare: Load all images Browse Update
Rehex
Images bank num Browse Dump
Flash/EEPR.omMCU/AHE Access
Address l:l Length{Hex) | DﬁtﬂfHEX)| Read Write
Browse te Table
Images Dump Size 4K Dump T

Note:

In isUpdate tool, image num value must be equal to the number of images to be programmed on the

device. For example, to program firmware (image1), DSP (image2), and configuration (image3), the image

num value must be selected as 3.
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6. The message on console and the transition of Connect button to Disconnect indicates that the connection is
established successfully between the PC and the BM83 module.

Figure 5-7. Connection Established

B isUpdate Tool v2.77 — *

Access Port

Memory Type Code Information Version

port USB HID image num | 1 memery | fiash > Device E 3511
Disconnect :
baudrate | 115200 subtype Image

EEProm Speed Up

Flash UpdateDump

Images | Prepare: Load allimages v|

Browse Update

Rehex

Imagesl V| bank num Browse Dump

Flash/EEFRom/MCU/AHE Access

Address I:I Length{Hex) |:| DBB{HEX)| | Read Write

Browse Write Table

Images Dump Size | < Dump Table

USE HID is connected
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Firmware Update

Once the connection is established, click Browse and open the firmware image provided in the release
package.

Note: The Embedded mode firmware images are available in the package, refer to www.microchip.com/
BM83.

Figure 5-8. Browsing and Loading the Files

B isUpdate Tool v2.77

— X
Access Port Memory Type Code Information/Version
port USE HID image num | 1 memory | flash | Device P 5511

Disconnect N N
baudrate | 115200 subtype | Serial Flas imone li

EEProm Speed Up
Flash Update/Dump

Images | Prepare: Load all images

<

I Browse I Update

Rehex

Images |

V| bank num | V| Browse Dump

Flash/EEPRom/MCU/AHE Access

Address l:l Length{Hex) |:| DEB(HEX)| | Read Write

Browse Write Table

Images Dump Size | 4 Dump Table

USE HID is connected
SDE wersiom : w01l.00.00.00 APP version : w01.00.00.07

8. Click Update to update the firmware and observe the progress.
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Figure 5-9. Updating the Firmware

B isUpdate Tool v2.77

Access Port

port USE HID image num

baudrate | 115200

Flash Update/Dump

Images

Flash/EEPR.om/MCUfAHE Access

Images

Images | Bank 0: C:\Users)21250\Desktop\RTPY03June2019_Issue_Reproduce\MSPKv2_1.00.00

— X
Memory Type Code InformationVersion
1 memory | flash ~|  Deviee Essn

Disconnect type
s Image
EEProm Speed Up
Browse
Rehex
bank num Browse Dump
Read Write
Browse Write Table
Dump Size | 4 Dump Table

USE HID is connected

Flash header chcking...

Start erase Flash... HowTime :
erase Flash success! NowTime :
Start Write Memory Ox&000...
Start Verify ...

End of Write Memory!
SDE wersion

Flash header chcking...

Start erase Flash... HowTime :
erase Flash success! NowTime :
Start Write Memory Ox50000...
Start Verify ...

Start

Write Memory Oxaldddd...

June, 17, 13:52:38 Elapse time : 0.000 second
June, 17, 13:52:38 Elapse time : 0.485 second
NowTime : June, 17, 13:52:38 Elapse time : 0.48% second

Elapse time
: wdl.00.00.00 APP version

: 0.571 second

: w0l.00.00.07
June, 17, 13:53:33 Elapse time : 0.000 second
June, 17, 13:53:33 Elapse time : 0.637 second
HowTime : June, 17, 13:53:33 Elapse time : 0.£€4]1 second
HowTime : June, 17, 13:53:37 Elapse time : 4_.£€25 second

9.
Figure 5-10. Process Completed

Click Disconnect and close the isUpdate tool after a successful firmware update.

B isUpdate Tool v2.77 - *
Access Port Memory Type Code Information/Version
port USE HID image num | 1 memory | flash ~ Device P 5511
Disconnect subtype
baudrate 115200 Image
EEProm Speed Up

Flash Update/Dump
Images | Prepare: Load all images v| Browse Update
Imagesl V| bank num | V| Browse Dump
Flash/EEPRom/MCU/AHE Access

Address |:| Length{Hex) | | DEE(HEX}| | Read Write

Browse Write Table

Images Dump Size 4 Dump Table

USE HID is connected

Flash header chcking...

Start erase Flash... MowTime : June, 17, 13:52:38 Elapse time : 0.000 second

erase Flash success! NowTime : June, 17, 13:52:32 Elapse time : 0.485 second

Start Write Memory O0x€000... NowTime : June, 17, 13:52:38 Elapse time : 0.48% second

Start Verjfy

End of Write Memory! Elapse time : 0.571 second

10. Remove the USB cable.
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Customizing Module Parameters

Config Tool Setup

The 1S208x_Config_GUI_Tool Config Tool setup is a configuration tool that allows the user to change the BM83
module parameters such as device name, Bluetooth Low Energy connection settings, LED configuration, enable/
disable Pairing mode and other functions.

Note: For this demonstration, Config Tool version I15208x Config GUI Tool v1.0.11 is used. Refer to the
latest version at http://www.microchip.com/BM83. For additional details on the Config Tool, refer to /IS208x Config
GUI Tool User’s Guide.

To configure the GUI parameters, perform the following steps:

1. Open the Config Tool and click OK to configure the parameters.
Figure 6-1. Config Tool - Welcome Window

Config_GUI_Tool =

Welcome to Micrachip Bluetooth Configuration setting tool!

2. In the Config Tool, click Load.
Figure 6-2. Config Tool

8 Config_GUI_Tool *

Yersion & Dewice

Froject
Taool Versian: |V1.U.11
IC Package: | J
7
Load Edit )
Exit
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3. From the Open window, select the default GUI parameters file (provided with the Ul tool) for this module (BM83),

and then click Open, see the following figure.

Figure 6-3. Loading Default GUI Parameters

= Config GUI_Tool

Version & Dewvice
Project:

Tool Yersion
ICPackage:
1] Loae ‘ Ediit ‘ !

™ Open
A [ « Ultool > 15208 Config GUI Toolv1.0.11 > 15208 Config GUI_Taol w1.0.11

Organize »  Newfolder

~ ! ;
& OneDrve-Micra " Mo Date modified Type

@ Notebooks 1] 15208%_Config_Default_Table 2 6/6/2019537

@ Ongoing
= This PC
J 30 Objects
I Deskiop
% Documents
¥ Downloads
D Music
=] Pictures
B videos
i Local Disk (C:)

— New Volume (D:

¥ Netwark v

PM  Configuration sett...

X

v|® | SearchIS208x Config GULTo..

20KB

File name: |

v| Config File (* hex *.ini) v

3

4. After loading the GUI parameters, click Edit to customize the GUI parameters on the Main Feature window.

Figure 6-4. Editing Parameters

= Config_GUI_Tool %
Yarsion & Dewvice
Froject:
Tool Wersian: |V1 011
IC Package: | J
7
Load Edit '
Exit
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5. In the Main Feature window, the user can enable or disable the features required for their application. Select the

“Embedded Mode” option (see Figure 6-5) and click Next.
Note:

¢ For Host MCU mode, select the “Host MCU Mode”.
¢« For Embedded mode, select the “Embedded Mode”.

Figure 6-5. Main Feature Settings

15208x_Config_Default_Table.ini - Cenfig_GUI_Tool

Supported Profile

W HFF/HSF » A2DF v AVRCP v SPP [~ PBAP [ AP
v AVRCP Controller [
v AVRCP Target

Function Enable and GPIO Assignment

[ Charge OK Led Ind. |Ux21: GPIO_NULL j
[~ AUXN Led Ind. |0x21: GPIO_NULL -
v 0x1A: GPIO_P32 -
~ |0x21: GPIO_NULL -]
" Host MCU Mode * Embedded Mode

~ |0x21: GPIO_NULL -
Audio(SBC) Indication 0x21: GPIO_NULL  +||Low Actie  ~|
Voice(SCO) Indication 0x21: GPIO_NULL  +||Low Actie  ~|
Ring Tone Indication 0x1D: GPIO_P35  +||Low Actie  ~|
Incoming Call Indication 0x21: GPIO_NULL  +||Low Actie  ~|
External Amplifier Indication  [0x21: GPIO_NULL  ~|[High Active =]
HF Link Indication 0x21: GPIO_NULL  +||Low Actie  ~|
A2DP Link Indication 0x1D: GPIO_P35  +||Low Actie  ~|
Button Event Trigger Indication |Ux21: GPIO_MULL j|an Active j

Back Mext
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6. In the System and Functional Settings window, go to Sys. Setup1 tab to power ON/OFF the Bluetooth system.
Select MFB Power ON/OFF in the “Power Switch Type” section.

Figure 6-6. Options in Sys. Setup1 Tab

15208x_Config_Default_Table.ini - Config_GUI_Tool

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

~

Power Switch Setting

— Power Switch Type [MFB Power ON/OFF -] Help |
Power ON Directl
MFB Power ON/OFF
Uart Setting
— UART Command |Disable J Help
— UART Baudrate |0x03: 115200 -]
— CPU Idle Mode |Enable -
- Wake Up Delay Time 30 (0~254: 0- disable; unit:0.3125 ms )
— Disable Wait for ACK |Disable j

OTA DFU Setting

Help

— OTADFU Key |9999999999999999999999999999 (16 Bytes)
— OTADFU senice |Enable -
L
Main Feature ‘ Mext Finish
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7. In the Sys. Setup2 tab, the user can change the following as shown in the Figure 6-7:
» Device name — add the device name in the text box available under “Name Frag Segment” section.
» Pairing mechanism — select Enable for the pairing mechanism available under “Simple Pairing” drop-down
menu.

Figure 6-7. Options in Sys. Setup2 Tab

15208x_Config_Default_Table.ini - Config_GUI_Tocl
Button Setup | PMU Setup | CODEC Setup | iAP/SPP Setup | BLE Setup | MSPK Setup | DSP Feature Setup |
Sys. Setup1 Sys. Setup? } Sys. Setup3 ] LED Setup1 ] LED Setup2 ] LED Setup3 ] Tone Setup ]
Mame Frag Segment ~
- Name Fragment ‘ MCHP BMa3 (64 Char)
Security
— Simple Paiting |Enable - Help
— PIN Code | 0000 (4 Char)
Misc Option
- Enable Pairing as Standby Mode |Disable j Help
— Enter Pairing Maode When Power On |DiSEb|E j
— Suspend Stream When SCO Established |DiSEb|E j
— Class of Device |Speaker j
— Report Battery Status to Smart Phone |Enable j
— Link Application \Multi-Link -
— Always Answer Incoming Call |Disable j
- Auto Answer Incoming Call When Link Back |DiSEb|E j
— Hana ln 3 Call When Switch OfF |Disable vl b
Main Feature Previous ‘ MNext Finish
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8. In the CODEC Setup tab, select Internal codec from the “CODEC Output Type” drop-down menu.

Figure 6-8. Options in CODEC Setup Tab

© 2019 Microchip Technology Inc.

15208x%_Config_Default_Table.ini - Config_GUI_Tool
Sys. Setupi ] Sys. Setup2 Sys. Setup3 ] LED Setupl ] LED Setup2 ] LED Setup3 ] Tone Setup ]
Button Setup | PMU Setup | CODEC Setup || iAP/SPP Setup | BLE Setup | MSPK Setup | DSP Feature Setup |
~
CODEC Function
- Speaker Qutput |Capless Speaker Qutput j Help
—- Enable LR Sound Channel Swap |L-’R Mormal j
- Enable LR Sound Mix |Disable j
— DSP CODEC Always On Enable |Disable j
--- Close CODEC Time g (1-254 unit : 0.64s)
— CODEC Output Type |External codec with 1251 j
) |External codec with 1251 |
LD ERD Intemalcodec
— Voice SRC |Enable
— Tone Stereo |Enable
- Voice Stereo |Enable
Line-In Setting
--- Line In Priarity |Line In > 5BC j Help
— Line In Mute/Unmute |Disable j
W
Main Feature Previous MNext Finish
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9. Click Finish after modifying these settings. 1IS208x_DSP_GUI_Tool window opens as shown in the following figure.
Figure 6-9. Main Function Tab

15 15208x_DSP_GUI_Tool X

BLE Settings Dynarmic Tuning Commands Help

DUT Status: |Unknnwn DSP Status:|Unknuwn BLE Status: [Not connected

Main Function | Voice Function | Audio Function | 125/PCM |

15208x DSP GUI Tool Yersion 3.8

MICROCHIP

Save Reset
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10. In the Voice Function tab, the user can set the required parameters as highlighted in the following figure.

Figure 6-10. Voice Function Tab

& 15208x_DSP_GUI_Tool x
BLE Settings Dynamic Tuning Commands Help

DUT Status: iUnknuwn DSP Status:]Unknuwn BLE Status: Mot connected

Main Function | Yoice Function|| Audio Function | 125/PCM |

C¥sD Digital Equaliz |
S e Gain/Com +
fort Noise et [t}

Noise
CvsD Equaliz (NG
Decoder Eai Reduction > 4
| er (EQ)
(MR}

[Speake
r Gain)

Fiter |[NR |EQ | MIC Gain/ComfortNoise | AEC/AES | MVDR |

Speaker — HighPass Filter ]Cutuﬁ Freq: 300Hz _._|

MIC — HighPass Filter Cutoff Freq: 210Hz ~|

Save Reset

© 2019 Microchip Technology Inc. User Guide DS50002902A-page 35



BM83 EVB

Customizing Module Parameters

11. In the Audio Function tab, the user can set the required parameters as highlighted in the following figure.

Figure 6-11. Audio Function Tab

4 15208x_DSP_GUI_Tool
BLE Settings

Dynamic Tuning Commands

Help

DUT Status: |Unknuwn

DSP Status:|Unknuwn

BLE Status: |Nut connected

© 2019 Microchip Technology Inc.

Main Function | Voice Function| Audio Function ||i25/PCM |
SBC/AAC Audio - Equaliz —_ _DA_Ck —_ —
Decoder (NG ifoct er (EQ) | [529‘_’ }e |
| | ! r Gain
CUEUES - Audio Input
LDAC
T # 25 output
Lineln | Sound Effect| EQ |
Silence Detection Threshold |I]x1 A:-66dBOv j
Lineln ADC Gain | 3dB, 0x09 |
Save Reset
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12. In the 12S/PCM tab, the user can set the required parameters as highlighted in the following figure.

Figure 6-12. 12S/PCM Tab

15 15208x_DSP_GUI_Tool
BLE Settings Dynamic Tuning Commands Help

[~ 24Bit To 16Bit Truncate

DUT Status: |Unknown DsP Slatus:|Unknuwn BLE Status: Mot connected
Main Functiun] Voice Function | Audio Function | 125{PCM
MASTER MODE SLAVE MODE
CODEC CODEC

SLAVE MASTER MASTER

125 Mode - W MCLK| Note: Enable MCLK for STCodec
Data Bitwidth |24bit - MCLK selection: [1281s  ~| E
ADC Selection [Embedded ADC -
Line-In DAC Selection |External DAC ~|
RFS Setting IRFS low level -> Left channel -
Save Reset
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13. Click Save to save the changed parameters onto a file and click OK on the confirmation window (see the

following figure).

Figure 6-13. Saving Parameters

A

BLE Settings Help

Dynamic Tuning Commands

DUT Status: |Unknuwn D5P Status:|Unknuwn

BLE Status: [Not connected

Main Functiun] Voice Function | Audio Function 125{PCM I

MASTER MODE SLAVE MODE
CODEC CODEC
SLAVE 15208x_D5P_GUI_Teol et

— 24Bit To 16Bit Truncate Present GUI DSP Parameter Saved

: Enable MCLK for STCodec

125 Mode Master mode 2
Data Bitwidth |24bit ~|
ADC Selection |Embedded ADC ~|

E

Line-ln DAC Selection |Externa| DAC

MCLK selection: (128 fs -

help

RFS Setting |FlFS low level -> Left channel

1

Save

Reset
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Customizing Module Parameters

14. Click Save to save the file in . HEX format as shown in the following figure.

Figure 6-14. Save as a HEX File

™ Save As

Oraanize v Mew folder

4 <« Ultool » 15208x_Config_GUI_Tool v1.0.11 » 15208x_Cenfig_GUI_Teel v1.0.11

™ Config_GUI_Tool

Yersion & Device
Project:

Tool Versian: |V1.U.11

IC Package: |

Load

Edit

Exit

ne

e RETAn Y

File name

*
v O Search 15208x_Config_GU|_To... 0
Date modified Type

Mo iterns match your search.

ig_Default_Table]

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

~ Hide Folders

Save Cancel
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Customizing Module Parameters

15. Click Exit followed by No as shown in the following figure.

Figure 6-15. Exiting the GUI Tool

Yersion & Dewvice

Froject lmenae hEPR? 1 -l
Warning x

2 |

Yes Mo Cancel |

Save 1 Exit

After saving the file, the user can see an additional . hex file in the GUI tool folder as shown in the following figure.
Figure 6-16. Generated HEX File

= 15208x_Ceonfig_GUI_Tool v1.0.11

Haome Share View

v P » ThisPC » MNewVolume (D) » Ultool » 15208x_Config_GUI_Tool v1.017 » 15208x_Config_GUI_Tool v1.0.11

e

Mame Date modified Type Size

3| 15208x_Config_Default_Table 6/6/2019 3:37 PM Configuration sett... 20 KB
| || 15208x_Config_Default_Tableinihex 71172019 1:38 PM HEX File 1KB

B 15208 _Config_GUI_Tool v1.0.11 6/12/2019 6:00 PM  Application 15,049 KB

|_] 15208x_Config_Parameter_Table_R0.ihlp 7/11/2019 1:34PM IHLP File 42 KB

@ 15208x_Config_Parameter_Table_RD 62019 &:13 PM Microsoft Excel 97... 9 KB
%] SimplelQ-UM.dIl /212014 T:32 PM Application extens.., 17 KB
=] tmpCfg 7/11/2019 1:37 PM Text Document 2 KB

g n

Note: For Embedded mode with internal codec demo, refer to 14. Appendix H: Bluetooth Audio Demonstration in
Embedded Mode with Internal Codec.
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Appendix A: BM83 EVB Reference Schematics

7.

Figure 7-1. USB Connector Schematic
USB CONNECTOR

USB2.0 MICRO-B FEMALE

Appendix A: BM83 EVB Reference Schematics

)
<
w
—=

. BM83 Carrier Board USB T TP LOOP Red
1 . TP203
VBUS R206 1~ R i, ©)
Dt o 0603, REAME <§ DP FB200
ID — C211 C212 ——
GND = 0.1uF 1uF
a 16V 16V
e D206 D20737D208 0603 0603
= 5V 5V 5V — —
| PesDsVOX1BL315
CAD Note:
ESD Diodes to be placed closest
GND_SHLD to the USB connector GND_SHLD
GND_SHLD
Figure 7-2. BM83 Module Interface (over BM83 Carrier Board)
1300
1 2 MCLK1 -
BKL(EE][;% 3 — re .I\)4$ILK1
LDO31 VO 3 6 ori <SSR
RST N RST N 7 8 SCLK1 < SCLK1
: Op > DP 9 10 RFs1 < ARl"@]
DM > DM 11 20 ) TP300
21 22 P3 7 1
———— O
3 —er—xmr | LD031 VO
P2 7 P2 7 2 26 dcbo o =
= P13 — 27 28 OBK2 O 1V8
- P1 2R — 29 30 O CODEC_VO
P05 P05 31 32 PO 1 PO 1
po 2SS P 2 33 34 P00 <K po0 SYS PWR VDD IO
PO 3 < PO 3 35 36 P2 3 < P2 3
po 638 PO 6 37 38 PO 7 P07
LED2SS S 2? jg HCI_TXD
Pl 6 = HCI _RXD C315 C316
LED] & LED 43 44 sk KEY ADQD ks KEY AD 0.1uF 0.1uF
P3 4 P3 4 45 46 Rewn 16V 16V
SK1_AMB_DET SK1 AMB DET 47 48 = R MFB 0603 0603
= GPIO_I 49 S0 oweR 2pyvicy R
ari0 285 31 32 omic2 L 22 py\rc
P32 P3 2 53 54 VDD _IO OVDD 10 = =
— 55 56 SYS PWR__ ~gyg PWR
MIC BIAS Mic Bias 57 58 BALIN OBAT_IN
= 60 ADAP_IN O ADAP IN
= 62 ORFLDO O
64 P2 6 P26
66 DMICI R ), DMICL R
68 DMICT L DWCI L
70 DMIC CLK DVII(‘ CLK
72 R
74
| M1 1
M2 =i
EDGE 67P Female
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Figure 7-3. 5V Power Switch
5V_DC
SW200 SV_ADAP_IN
3 5V_DC TP LOOP Red
2 TP204
1 5v_USB @
TOGGLE SPDT
NOTE: 5V_USB —Lco13 —Lco1a §R208 Input Range for
Recommended to switch to 3/205 0.1uF LuF (1)503 ADAP_IN: 4.6V to 6V
5V_DC mode for audio 16V 16V
applications 0603 0603
— — SZ D209
= = \\GREEN
GND_SHLD
Figure 7-4. USB-UART Converter
EXT 3V3
R601
OR
C605 || _0.1uF
S5V_MCP  EXT 3V3 EXT 3V3 1770603
R605 —
OR
R602 R603 _I_
10k 10k 0603 ce08 _ ueo2
0603 0603 léV 8
DII:I/lg 1% 0603 17 fvuss  ~ ﬁ<}%<
— ﬁﬁ(
- RX 1 MCP RX
4 ST ™ 10 MCP TX
R606 mep o+ 19 fo. GPO/SSPND ka8 1 g TP600
10k ——=C607 wee - I8 )5 GPIUSBCRGlads 1 o TR60"
0603 0.1 4 1 TP602
o .1uF G k————————@
N 16V GP3 1 g TP603
IDNP 0603 MCP_OSCIN 2 0scl GPa 8 1 g TP6O4
. GPs g—_. TP605
= = . \ GPGRXLED|cto———————— ¢ TP606
= MCP OSCOUT 3 fo5c, GPT/TALED <2 —e TP
4
& McP200
X600
MCP_OSCOUT 1" ,M,'3__ MCP OSCIN
Iul
1
C608
12pF C609
50V
0603

120F
50V

0603

© 2019 Microchip Technology Inc

User Guide

USB TO UART CONVERTER

DS50002902A-page 42



BM83 EVB

Appendix A: BM83 EVB Reference Schematics

Figure 7-5. Reset IC

Figure 7-6. Reset

RESET IC (OPTIONAL)

VDD 10

R307

SYS PWR 4.7k

Q U300 0603

3 {vpbp vour 1%

VSs

——=C301 2

olap MCPI DNP

16V —

—=9603 -

RESET
SW700

RST N SRST N

li.

RSTNSSRST N

© 2019 Microchip Technology Inc.

TACT SPST

D700
PESD5VOSTRA %7;;0
— SOD-323 50V
0603
GND_SHLD - R701
OR
0603
DNP
SV_ADAP_IN Q700
C704 MMBT3904
1]
11
1uF
16V
0603 R702
2k
0603
5%
User Guide DS50002902A-page 43



BM83 EVB

Appendix A: BM83 EVB Reference Schematics

Figure 7-7. Push Button Interface

SYS PWR

PUSH BUTTON

VOL+ PAIRING
| SW701
| SW702 4 | SW703 4
0 —_— »VOL_UP —_— 0 » PAIRING
TACTSPST |0 TACT SPST
PESD5VOS1BA D703
SO0D-323 10702 PESD5VOSTBA C703
— SpF — vy 15pF
= 50V = 50V
0603 0603
GND_SHLD = =
GND_SHLD GND_SHLD
P0_6
SW704 SW705 SW711
1 —_— 4 > PLAY/PAUSE l 4 »VOL_DN 1 —_— 4 » SELECT
o o, oo,
TACT SPST TACI'SPST TACT SPST
D704 i D705 D710
= ey S S R cros L. 31;2
800523 50V 50V = S0D-323 50V
0603 0603 0003
/7 = GND_SHLD - GND_SHLD -
GND_SHLD
FWD REV
SW707 SW708
1 —_ 4 > FWD 1 —_ 4 D REV
el oo,
TACT SPST TACT SPST

D707 1, D708 4
= womX T L Emewmsx TP
50V = 50V

0603 0603

= GND_SHLD -
GND_SHLD
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Figure 7-8. PIM Socket

100 Pin PIM Socket

3V3_PIC 3V3_pIC
@)
U400 T
RG15 1 1 100 100 RE4
2 9 € RPE3
2 99
RES 3 98 € RE2
3 98
RE6 4 97 € RG13
4 97
RET 5 9% € RG12
5 96
RC1 6 95 RG14
6 95
RC2 7 94 RE1
7 94
RC3 8 93 € REQ
8 93
RC4 9], o |22 ¢ RAT
MCU BCLK 101, 01 I ¢ MCU IC N
MCU_SDI 11 90 MFB_MCU
11 90
MCU SDO 12 89 € RG1
12 89
PIM_MCLR 13 88 RF1
13 88
MCU P20 14 87 € RFO
5 14 87 36
15 86 e —§ C409
16 85 |
16 85
RAO 17 | 5 s |84 C MCU_EXT8 I
RES ¢ 18 18 g3 L83 ¢ MCU EXT7 10uF
PARING MEUL 19 32 RTSn MCU 16V —
19 82
RB5 20 81 RD4 0805
20 81
Mcu PROENE 21 80 MCU_EXT6
21 80
McuRecC € 22 79 ¢ MCU_EXT5
22 79
Func2 mcg € 23 78 € MCU_EXT4
23 78
peEci L L 24 77 C MCU EXT3
peeDl L L 25 24 77 76 C MCU_EXT2
25 76
UTX_IND 26 75
LINE_IN DHJ ficu 27 26 S g L RC14
27 74
Funct mcg € 28 73 C RC13
28 73
McU PLAYRRAGSE 29 72 C L mcuExT
29 72
30 71 C ¢ RD11
30 71
31 70 SCK1
31 70
32 69 RPDY
32 69
68 € C RD8
33 68
67 MCU_SDA
34 67
66 MCU_SCL
35 66 65
36 65 64
37 64 &3 L
P 63 osc1
39 62 62
20 61 61 CU_SLEEP
60 € CU MUTE
41 60
59 € RA3
42 59
58 € RA2
43 58
57 € MCU DP
44 57
45 56 |20 C MCU DM
46| 46 55 [ 55 1
54 MCU VBUS
47 54
53 CTSn MCU
48 53
52 FLASH CS#
49 52 51
TXD_MCU 50 51 RST MCU
PIM 100 Pin Male TH
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Figure 7-9. Microphone
MICROPHONE INPUT

MIC BIAS

R500 T

ANV

MIC1 oo

19 €500

1| SMIC PI ==C502

1uF 1uF

”Tz s JP500 L6V 16V

4 ! _L c5040603 0603

W : = 0o =

1 2 DNP

HDR-2.54 Male 1x3

P00 C506

JACK Stereo Phone 35mm 1| S MIC N1

1uF

16V

0603

R505

AWV

0R

TP500 %> MIC PI 0603

TP501 1 wmic N SSMIC_NI Sing] |

- Single End Type MIC : R505=0E .

Differential Type MIC: R505=2.2K M'COB'AS

R506

ANV

MIC2 2%

og0s C513

1%

1| SMIC P2 ==C514

1uF 1uF

”?g b JP502 L6V 16V

1 ! _L_ 5160003 0603

AL 2 2 1= s =

1 2 DNP

HDR-2.54 Male 1x3

o0z c518

JACK Stereo Phone 3.5mm 1| > MIC N2
1uF

16V

0603

TP503
—L SSmic p RS08 A,
TP504 1 ) Note: OR
° >> MIC_N2 Single End Type MIC : R508=0E 0603

Differential Type MIC: R508=2.2K
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Figure 7-10.

MCU to Bluetooth Switch

MCU to BT Switch
SwW402

MFB_MCU R416 Ap 3R 5% 0603  6A 6
IXD_MCU 41T'A'A'3BR 5% 0603  5A 5 <}E(FIB RXD
RXD_MCU 4 WR 5% 0603 4A 4 ¢ HCT TXD
RST McU 4 9\/\/\,§R 5% 0603 3A 3 >RST N
UTX_IND ZZO\N\/QR 5% 0603 2A 2 P00
CTSn MCU 423\/\/\(33’? 5% 0603 1A 1 >§P§74
MCU DIP6SPST
BT
SW403
RTsn Mcu _ R42 3BR 5% 0603  6A 6
MCU P20 £2W? 5% 0603 SA 5 > g;z
FUNC1 MCU Z2W? 5% 0603 4A 4 » P27‘:
ELASH CS# 426\/\/\/2? 5% 0603 3A 3 — RESI
MCU BCLK 42\Y3BR 5% 0603 2A 2 KK SCLKI
MCU SDI 428\/\/\(33? 5% 0603 1A 1 & DT
MCU 12S IN DPGSPST BT 12S OUT
DSP 125
SW400
RPE3 R400 5% 33R 0603 6A 6 y
scki RA0T_VV\5% B3R 0608 5A 5 QRIS DSF
MCU_EXT1 SHMCU EXT1 R402 5% 33R 0603 4A 4 < DTI DSP.
MCU_ a S

RPD9 R434 W\/5 b 33R 0603 3A 3 SMCLK1 DSP

LINE_IN_DET), 1 ?: f >§LINE7[7N7DET7MCU
P3 2
DP6SPST

MCU vs. BT SWITCH
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Figure 7-11. PIC32MX450F256L Pin Configuration

C408
10uF
= 1V
0805
MFB_MCU Lo el
MCU_IC_N))
3v3_pc
104 AEEEREEEEE
ol el o of of 3l 8 5 FREEEEEEEEEE
EEEEEEEEE EREEEEEEEEEE
U402 <
B Slaels e 1 I o P ) P P P Y
=[]
200 Igg8cS80E2R%0888325885
EEEEEFEEP PP EEER R R R
FAAEEE =Sz uzxac- susaeSEaan
EEEEEEREEEERRS TP EEERR
£2EzE=ii-gfEzy 222pofEeR
=A% OESEERE L&\&Zzﬁmﬂ
awa S S0ne agﬂ-\s\'s\u\'
Z e & o E2EEE Q azzz
<25 g 2EEE 5 p<<<
S =
Rots RGIS z vss |||
3V3_PICO—5— VDD SOSCO/RPC14/TICK/RC14 Fils
RES AN22/RPES/PMDS/RES SOSCI/RPCI3/RC13 —
BEs AN23/PMD6/RE6 RPDO/INTO/RDO e B MCU_EXTI
— AN27/PMD7/RE7 RPD11/PMCS1/RD11 Lot
Bol RPCI/RCI RPD10/SCK1/PMCS2/RD10 faerg—SL
Rez RC © RPDO
RPC2/RC2 RPD9/RD9 T8
— RPC3/RC3 RPDS/RTCC/RDS fee———H2——— C412
— RPC4/CTED7/RC4 SDAI/RPAIS/RAIS [ige Lo iol MCU_SDA 10pF
S AN16/C1IND/RPG6/SCK2/PMAS/RG6 SCLI/RPAI4/RA14 [z Low 2l MCU_SCL 50V
— AN17/CIINC/RPGT/PMA4/RG7 S II: 0603
R ANI8/C2IND/RPG8/PMA3/RGS OSC2/CLKO/RCIS = Died —
PIC32 MOLR HACLE OSCI/CLKIRCI2 (g5 e &
acL poo AN19/C2INC/RPGI/PMA2/RGY VDD (=5 3V3 PIC [
I|| VSs TDO/RAS [ MCU SLEEP_Z¢ MCU_SLEEP =
3V3_PIC VDD TDI/CTEDY/RA4 MCY MUTE MCU_MUTE
B0 17 TMS/CTED1/RAO SDA2/RA3 BA3 9
— RPES/RES SCL2/RA2 Lol c415  *
PAIRING_MCU<E—FARING MCU RPE9/RE9 D+ - 10pF
nes ANS/CIINA/RPBS/VBUSON/RBS D- MCU O 50V
MCU_PROT_N e AN4/C1INB/RB4 VUSB3V3 3V3_PIC 0603
MCU_REC MOU REC PGED3/AN3/C2INA/RPB3/RB3 VBUS MCU VoUS
Tenis Uil PGEC3/AN2/C2INB/RPB2/CTED13/RB2 il RPF$/RFS (<35 L
— PGECI/AN1/RPBI/CTEDI12/RB1 g RPF2/RF2 —
PGED1 ‘ s 2 N T RST MCU
PGED1/ANO/RPBO/RBO 2 =S USBID/RF3
) =
g o ] gz
EPY = =2
EFE R 38
@ Ee Baok ZE
;o= I:E < &8 = a9
2023  SEF_ .
g5Zf 2x8z _ gg9ag
B@e T a o =1+ =+
&8 0l a@Eoe é 2253 ey
et EE2q 3 =32 oo
$08% Z555 H0fEIEE  ch22
%55 & = SEESSEE 2833
a8 T 5 & BEREEER SG5EE
VoEE=Qpn& = RS R ) == Fa
SEEEC222779088E 2772408885 E
fE>>2%< dESERERCCLE I 2D JP403
PIC32MX450F256L Y
UTX IND. N Shunt 2.54mm 1x2
3
LINE_IN_DET MCUp)—UNE N DET Moy | E (art Ti0) SV_ADAP IN  MCU_VBUS
™D MU ART_T - - -
FUNC1 MCU ) RXD MCU (UART_RXD)
MCU_PLAY/PAUSECE—MCU PLAVPAUSE |
3V3_PIC 3v3_pIC 3v3_plc Mey LEDs MCU LEDS J-F1431
MCU_REV MCU REV. MCU LEDT MCU_LED7 HDR-254 Mele 132 I+ ca17
MCU_FWD: T — S MCU_LED6 T 100uF
MCU_VOL_DN e Lo MCU_LEDS 25V
MCU_VOL_UP: MCY VOL UP MCU LED: MCU_LED4
T MCU_LED3
L MCU_LED2
e MCU_LEDI
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Figure 7-12. LED Interface

3V3_GEN
z LED(MCU)
D401
R406 %
AWV Pt {MCU_LEDI
200R GREEN
0603
1%
D402
R409 %
AWV Pt {MCU_LED2
200R GREEN
0608
1%
D403
R411
AWV Dt {MCU_LED3
200R GREEN
0603
1%
D404
R412 %
ANV Dt {MCU LED4
200R GREEN
0603
1%
D405
R413
AWV P {MCU_LED5
200R GREEN
0603
1%
D406
Rat4 7 SYSTEM LED
AWV P {MCU_LED6
200R GREEN
SYS_PWR
0603 JP310
%0 JP306
R415 D4%7 LED1> LED1 L+ D300 Shunt 2.54mm 1x2
A P {MCU_LED? HDR-2.54 Male 1x2
200R GREEN
0603 C300
1% LH)2> 0.1uF
16V
D411 0603
W N < >
D MCU_LEDS LED3 ¢ -
200R GREEN ¢ GREEN =
0603
1%
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Figure 7-13. ICSP Interface

3V3_PIC
MCU S-Flash

C410 U401

1| VvDD__ WP

0.1uF HOLD

50V CE

= 0603 SCK

4
SST25VF080B

SI

VSS SO

3

7

1

6

5
2

3V3_PIC

[e)

| 3V3_PIC

R403

FLASH Cs#

MCU BCLK oy

MCU SDO 0603
MCU_SDI 5%

JP402

Shunt 2.54mm 1x2

3V3_GEN
O

HDR-2.54 Male 1x2

TARGET SELECT On board MCU or PIM

3V3_PIC
@)
JP400 (1:0?1-‘1
25V
0805

S400
1
ICSP 2 _PIC32 MCLR
3 -
4
5 ___PIM MCLR
6 -
JS202011SCQN

3V3 PIC —

GND
R404
10k
0603 3V3_PIC
MCU_RESET 1%
J400
| SW401 4 le\})\j\( 1K e
m— o 2
O 3 0603 1% 3
TACT SPST PGED1 4
D400 _Lcqq3 ——c414 PeeC1 5
T T 6
PESDEVOSTBA 0.1uF 0.1uF b
S0V S0V HDR-2.54 Male 1x6
0603 0603 ~oo% Male IX
_l_
GND =
GND
Figure 7-14. 12S Header
J404 BT J405 DSP
0/

1 ?igg gs goja % S 1 RFS1_DSP Receive Frame Sync
2 737 R 50/" o606 SC 2 SCLK1_DSP Serial clock
3R TR 5 0603 3 DR1_DSP Serial data receive
4 433 3BR 5"/0 0603 4 %>DT17DSP Serial data transmit
5 AN 2 5 f——————>>MCLK1_DSP
6 6
7—O3V3_I0 7T—O3V3_10
HDR-2.54 Male 1x7 = HDR-2.54 Male 1x7 =
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Figure 7-15. 12C Interface
I2C_INTERFACE

3V3 IO 3V3 IO
JP309 Note:
P2 3 ;& Iy JP309 is Test Point for SW 12C IOs.
P2 6 P26 — To be used to connect to Ext Codec (J402)
R3065R301 - while using SW 12C .
(1)65(;(3 HDR-2.54 Male 1x2  To be placed near the Ext Codec section
1%
JP315
K301 12C_SCL
; A0 WP N JP307  Shunt 2.54mm 1x2
3o Al s —P3 2 T piod—P12 T3
——— 1 A2 SCL 5 2
3V3 10 <u§ P23
SDA p23yy—F23 JP307, JP308
HDR-2.54 Male 1x3
8 { voe vss 4 12C SDA 1-2 SWi2C
= e Y risp—eo 25308 23 | HW 12C (Default)
= — 2
P2 6 y)—F28 4, JP316

HDR-2.54 Male 1x3
Shunt 2.54mm 1x2

Figure 7-16. BT —-DSP-MCU Interface
BT----DSP----MCU INTERFACE

MCU
8T DSP
J401 J402 J403
1 P00 5404 1 DSP_IC_N_DSP 1 MCU_IC N
2 PO 2 2 SLEEP N DSP 2 MCU_SLEEP
3 P05 1pa0s 3 MUTE N_DSP 3 MCU MUTE
4 Pl 2 4 SCL DSP 4 MCU SCL
5 P1_3 JP406 5 SDA_DSP 5 MCU_SDA
6 Pl 6 6 PROT N DSP 6 MCU PROT N
|’ [Forzeavae w7 77 P27 JP407 T rorasvaeny RN 7
i HDR-2.54 Mele 1x7
Embedded Mode Jumper Settings =
J401 | J402 Jumper to be Mount
| #1 JP404
wa | #4 JP405
#5 | #5 JP406
#7 #7 JP407
Figure 7-17. Digital MIC and Interface
JP509 JP511 J502 VDD_DIGMIC
5 S
VDD DIGMIC 4503 VDD_DIGMIC J504 VDD_DIGMIC : DMICI CLK
805 - Shunt 2 54mm 12 |} DMICI CLK T M2 oumt ZS4mm 1x2 |5 |1 e~
) DM1_SELECT 3 | GND 2 =St 4 B SaLECT K DMIC1_R
3 4—————puoL__cfpvicl L 2 5
DM _SELEC - —
HDR2.54 Male 1x3 == 5 HDR-2.54 Male 1x3 = HDR-2.54 Male 1x5
GND HDR-2.54 Male 1x5
FB500
~~Y~~__DMICI CLK
100R
v DMIC CLK
DMIC_CLK yy—LDMCCK o FB501
——
~~~—___DMIC2 CLK

100R
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Figure 7-18. CPU JTAG Header

3V3 10
CPU JTAG
J301
RSTN 1
2
) 3
EMUD cPU 4
C311_L gifggg EMUC_CPU 5
0.luF~T - %
16V
0603 HDR-2.54 Male 1x6

Figure 7-19. XPRO Header

XPRO_INTERFACE

Xplained Pro standard extension header

2

_ |
HOST WAKEUP > an |II - -
b gy Sy
CHIP_EN Y OR__ 0603 M+ 2 OR 0603 )
RoN "I,‘g’\g 324 YVVOR 0603 RQ/GPIO oz SPISS B/GPIO__R310 _\W\YOR_0603 5‘3‘—2
126 DA 312 ,\M,W*'o 0603 2C SDA Za 12C_SCL 313 _VWAOR__ 0603 DE SCL
: el XD 3T4_NAAOR_0603  UART RX o= UART TX 315 ,\MWVOR 0603 HCT XD
07 3T6_AAAOR 0603 SPLSS A e SPL_MOSI 3T AAAQR_0603 m G
P23 318 AR 0603 SPIMISO == SPI_SCK 319 AR 0603 PI6
25 0 3V3 10
J_ HDR-2.54 Male 2x10 RA Rofated fL
= €302
4.7uF
63V
0603
Figure 7-20. Button Control Jumper
MCU BUTTON BM8X_CARRIER_BOARD
JP700 | @
J700 J701 J702
- MCU_PLAY/PAUSE JP701 ‘ — PLAY/PAUSE - PO 2
. MCU FWD 102 g |- FWD . Pl
. veuvor o P73 @l VoL UP . P27
© PAIRING MCU © PAIRING o=
~ MCU_REC JP704 ’ ~ SELECT ~——<KP0_6
HDR-2.54 Male 1x8 HDR-2.54 Male 1x8
HDR-2.54 Mele 1x8 JP706 |
J701<-->J702 Default Configuration CAD Note:
J1701<-->J 700 For MCU Button Control Place these 3 headers close to each other
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Figure 7-21. Stereo AUX Line Input, Audio Headset Output, Audio Board Interface
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Figure 7-22. Temperature Sensor
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Figure 7-23. 5V to 3V3 Generation for USB-UART Section
5V TO 3V3 GENERATION
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Appendix B: STA369BW Audio Daughter Board

The STA369BW Audio Daughter Board is a high-performance stereo codec board, which is suitable for adding audio
input and output capabilities to the Bluetooth Audio development platforms.
The STA369BW Audio Daughter Board has the following components:

« STMicroelectronics codec (STA369BW)

* Female 20-pin dual-row header (J1)

* Female 12-pin dual-row header (J2)

* Audio out connectors (CN1 and CN2)

Figure 8-1. STA369BW Audio Daughter Board

Ri6 R17
BW_Audio_Daughter Card *-*"F
Ver 2.0 |

The following table provides the pin description of Audio Daughter Board headers.

Table 8-1. 20-Pin Audio Daughter Board Header (J1) Pin Details

GND 1 2 GND
UART_RXD 3 4 UART_CTS
UART_TXD 5 6 UART_RTS
12C_SCL 7 8 RST
12C_SDA 9 10 12S_RFS1
12S_DR1 11 12 12S_SCLK1
12S_DT1 13 14 12S_MCLK1
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........... continued

GND 15 16 GND
PWR 17 18 3Vv3
PWR 19 20 5V

Table 8-2. 12-Pin Audio Daughter Board Header (J2) Pin Details

NC 1 2 3V3
DSP_IRQ_N 3 4 PWRDN
NC ) 6 MUTE_N
NC 7 8 INT

NC 9 10 NC

GND 11 12 GND
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Appendix C: Digital Microphone Daughter Board

The Digital Microphone Daughter Board has the following components:

* On-board Knowles’ Digital Microphone SPH0641LU4H-1
» Female 5-pin 1x5 header (J1) to interface to BM83 EVB (J503 and J502)

Figure 9-1. Digital Microphone Daughter Board - Top and Bottom View

z0
Y ¥
863
x
o

= N
JU
-

L-H*N 1L P40HdS
Z'TA 90 21K TYLI9ia

The following table provides the pin description of the Digital Microphone header.

Table 9-1. Digital Microphone Headers (J1, J503, and J502) Pin Description

Digital BMS83 EVB Pin Description
Microphone
Daughter
Board
Pin Name (J1) | Pin Name (J503) Pin Name (J502)
1 VDD VDD DIGMIC VDD DIGMIC Power supply from BM83 EVB
2 CLOCK DMIC1_CLK DMIC1_CLK Clock input to the microphone from
BM83 module
3 GND GND GND Ground
4 DATA DMIC1_L DMIC1_R PDM output from the microphone to
BM83 module
5 SEL DM1 SELECT DM2 SELECT Select input for microphone
Note:

1. BM83 module supports 1 stereo Digital Microphone (left and right) terminated at J503 and J502 headers
respectively.

2. The VDD power supply for Digital Microphone operation is provided over J509 header on the BM83 EVB.

3. The Select pin should not be left floating and should be connected to high or low. This is achieved by 3-pin
headers J505 and J504 on BM83 EVB.

4. For more details on using Digital Microphone with the BM83, refer to 1IS208x Config Ul Tool User’s Guide.
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Appendix D: J-Link 6-Pin Adapter Board

J-Link 6-Pin Adapter Board is designed to connect to its targets through a 20-pin cable, provided with the J-Link.
However, BM83 EVB uses a 6-pin connector supporting 2-wire JTAG.

Figure 10-1. J-Link 6-Pin Adapter Board

The following table provides the pin description of J-Link 6-Pin Adapter Board.
Table 10-1. J-Link 6-Pin Adapter Board Pin Description

Pin Name on J-Link Pin Name on BM83 | Pin Description
Adapter Board EVB

Reset_n Reset_n Reset
2 3V3 3Vv3_10 Power supply from BM83 EVB
3 GND GND Ground
4 TDI P1_2 CPU-2 Wire Debug Data
5 TCK P1_3 CPU-2 Wire Debug Clock
6 NC NC NC
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11. Appendix E: Updating PIC32 MCU Parameters
Perform the following steps to load the .Hex file to the MCU:
1.  Set SW200 switch to 5V_DC position.
2. Plug the 15V DC power adapter into the P200 jack for supplying power to the host MCU.
3. Connect the MPLAB ICD 3 to ICSP header J400 and PC.
Figure 11-1. ICD 3 Interface at the ICSP Header

4. Ensure that jumpers on JP400 and JP401 are mounted.
Note: Download and install the latest version of MPLAB X IDE tool, which is available at www.microchip.com/
mplab/mplab-x-ide.

5. Open the MPLAB X IPE tool.

6. Under the Device drop-down menu, select the MCU (PIC32MX450F256L) that is present on the BM83 EVB.
The red dot indicates that the selected device does not match.
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Figure 11-2. MPLAB X IPE Window

- MPLAB X IPE

File Settings View Tools Window Help

[openate | (UE
Devica and Tool Sedection Results
Family: All Families bt

Checksum: [ FBDA43T0F

Device: 11AAD1D - E Apply Pass Count  [10

Fail Count 0
Too! ICD 3 SN0 : JIT150311394 - )
Total Count 10
by
Hex File: ek o wse to select a hex file Browse
SQTP File ase
Output - IFE B =l

7. Successful device connection is indicated by a green dot. Click Apply followed by Connect.
Figure 11-3. Search for On-board Microcontroller

) MPLAB X IPE =

File Settings View Tools Window Help

Operate | EEE
Device and Tool Selection Results
Family All Families = Checksum FED43ITOF
Device: PICI2ZMX450F 256 - JE Apply FIELE D
Fail Count o
Too ICD 3 S.No : JIT150311384 - Connact '
Total Count: |10

la

Hexx File K o wWhE 10 SElact % 1 Browse

SQTP File

8. After the connection is established, click Browse and locate the MCU firmware file from the software folder.
Then click Program as shown in the following figure.
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Figure 11-4. Connect and Program
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9. After the programming is complete, observe the Output — IPE window on the console.
Note: MCU firmware version V1.4.1 is used for the demonstration.

Figure 11-5.

File Settings View Tools Window Help

Operate R BE
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Total Count: | 11
Cl ! .
Ii Program i Erase li Read '“i Varify 'l Blank Check
Hex File: EAST working with TC5511 and BM EVBABTE511_EVE testing with ST Audio daughter cardiiv Browse Clear selection
SQTP File: | Please click on Browse button to import SQTP fie
Dutput - IPE R I
VEOgTaEETY, . .

The following memory area(s) will be programmed:

progam memory: start address = Oxl1d000000, end address = Ox1d0057Lf
koot config mamary

configuration memsry

Programeing/Verify complets

2018-07-15 14:35:17 +0530 - Progra=ming cosplate

10. Remove the 15V adapter.
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Appendix F: Hardware Setup for Application Demo in Host MCU Mode

Note: The host MCU (on-board PIC32 MCU) is connected to the BM83 module over UART. The host MCU is
controlling the BM83 module and driving the 12S audio out from the BM83 to an STA369BW Audio Daughter Board.

Perform the following hardware changes for the Host MCU mode application demo:
Note: To locate these switches, jumpers, and headers on the BM83 EVB, refer to Figure 2-1 and Figure 3-2.
1. Mount a jumper on the pin2 (3V3_l0) and pin3 (VDDIO) of JP305.
2. Set the SW200 switch to 5V_DC position to enable the 5V supply to ADAP_IN.
3. Mount a jumper on the 3V3_GEN pin and 3V3_PIC pin of the JP400 to enable 3.3V to PIC.
4. Jumper settings on J402 and J403 to enable BM83 module to control DSP (audio codec):
4.1. Mount a jumper on pin1 of J402 and J403.
4.2, Mount a jumper on pin2 of J402 and J403.
4.3. Mount a jumper on pin3 of J402 and J403.
4.4. Mount a jumper on pin4 of J402 and J403.
4.5, Mount a jumper on pin5 of J402 and J403.
4.6. Mount a jumper on pin6 of J402 and J403.
4.7. Open pin7 of J402 and J403.
5. Jumper settings on J700 and J701 to enable BM83 module to control the audio control buttons:
5.1. Mount a jumper on pin1 of J700 and J701.
5.2. Mount a jumper on pin2 of J700 and J701.
5.3. Mount a jumper on pin3 of J700 and J701.
5.4. Mount a jumper on pin4 of J700 and J701.
5.5. Mount a jumper on pin5 of J700 and J701.
5.6. Mount a jumper on pin6 of J700 and J701.
5.7. Mount a jumper on pin6 of J700 and J701.
5.8. Open pin8 of J700 and J701.
6. Mount a jumper on pin2 and pin3 of JP201.
7. Set SW400 switches as follows:
7.1. RFS1_DSP to OFF position.
7.2. SCLK1 to OFF position.
7.3. DT1_DSP to OFF position.
7.4. MCLK1_DSP to OFF position.
7.5. LINE_IN_DET to ON position.
7.6. P3_2 to OFF position.
8. Set SW402 switches as follows:
8.1. MFB to OFF position.
8.2. HCI_RXD to ON position.
8.3. HCI_TXD to ON position.
8.4. RST_N to OFF position.
8.5. PO_0 to ON position.
8.6. P3_4 to ON position.
9. Set SW403 switches as follows:
9.1. P3_7 to ON position.
9.2 P2_6 to OFF position.
9.3. P2_3 to OFF position.
9.4. RFS1 to OFF position.
9.5. SCLK1 to OFF position.
9.6. DT1 to OFF position.
10. Jumper settings on J404 and J405 to connect BM83 module and STA369BW codec (ST) over I12S interface:
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10.1.
10.2.
10.3.
10.4.
10.5.
10.6.
10.7.

Mount a jumper on pin1 of J404 and J405.
Mount a jumper on pin2 of J404 and J405.
Mount a jumper on pin3 of J404 and J405.
Mount a jumper on pin4 of J404 and J405.
Mount a jumper on pin5 of J404 and J405.
Open pin6 of J404 and J405.

Open pin7 of J404 and J405.

11. Put the S400 switch to PIC32_MCLR position.
12. Put the SW300 switch to OFF position.

Note: In order to perform the following demo, the user must flash the Host mode firmware into the BM83 module as
well as PIC32 MCU, as illustrated in the preceding sections.

Host MCU Mode Quick Demo

Perform the following steps to stream audio using the BM83 module in Host MCU mode.

1. Connect the speakers to the STA369BW Audio Daughter Board at CN1 and CN2.
Figure 12-1. Speakers Connected to the STA369BW Audio Daughter Board

2. The SW200 switch is set to 5V_USB position as shown in the following figure.
Figure 12-2. SW200 Switch Position
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3. Connect the 15V DC adapter at DC power jack P200. Notice that the green LED (D203) and red LED (D202)
turn ON as shown in the following figure.

Figure 12-3. 15V DC Adapter Plugged In

4. Change the SW200 switch to 5V_DC position. Notice that the green LEDs (D209 and D405) turn ON, as
shown in the following figure.

Figure 12-4. LED Indication as SW200 is Turned to 5V_DC position

5. Long press SEL button (SW711) to turn on the system. Observe the sound on the speakers and the following
LED behavior:

— Green LED (D401) turns ON
— Blue (D300) and green (D402) LEDs blink

6. Long press SEL button (SW711) to make the BM83 module discoverable to other devices. Observe the sound
on the speakers and the alternate blinking of red LED (D301) and blue LED (D300).

7. Follow the steps to pair the BM83 module with a smartphone:

7.1. Turn on the smartphone's Bluetooth to scan for the available devices.
7.2. Select the module device name "BM83" from the scan results. Pair and then connect the device.
7.3. On successful pairing, see the device name with status as Connected.

Note: This demonstration uses the EA1 demo version of the firmware.
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Figure 12-5. Pairing and Connection
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7.4. Stream the audio from the smartphone to the BM83 over Bluetooth connection, and listen to it over

the speakers.

8. Control the audio with the following buttons:
8.1. Press VOL_UP button(SW702) to increase the volume.
8.2. Press VOL_DN button (SW705) to reduce the volume.
8.3. Press Pause button (SW704) to pause the audio.
8.4. Press Play button (SW704) to play the audio.
8.5. Press FWD button (SW707) to jump to next audio file.
8.6. Press REV button (SW708) to jump to previous audio file.
8.7. Press SEL button (SW711) to turn OFF the system.
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Appendix G: Hardware Setup for Application Demo in Embedded
Mode

Note: In this mode of operation, the BM83 module is driving the 12S audio out to the STA369BW Audio Daughter
Board. The BM83 module is connected to the external codec over 12S and 12C.

Perform the following hardware changes for the Embedded mode application demo.
Note: To locate these switches, jumpers, and headers on the BM83 EVB, refer to Figure 2-1 and Figure 3-2.

1. Mount a jumper on the 3V3_IO pin and VDDIO pins of the JP305 pin 2 and pin3.
2. Put the SW200 switch to 5V_DC position to enable the 5V supply to ADAP_IN.
3. Jumper settings on J401 and J402 enable BM83 module to control the STA369BW Audio Daughter Board:
3.1. Mount a jumper on pin1 of J401 and J402.
3.2. Open pin2 of J401 and J402.
3.3. Open pin3 of J401 and J402.
3.4. Mount a jumper on pin4 of J401 and J402.
3.5. Mount a jumper on pin5 of J401 and J402.
3.6. Open pin6 of J401 and J402.
3.7. Mount a jumper on pin7 of J401 and J402.
4. Jumper settings on J701 and J702 to enable BM83 module to control the audio control buttons:
4.1. Mount a jumper on pin1 of J701 and J702.
4.2. Mount a jumper on pin2 of J701 and J702.
4.3. Mount a jumper on pin3 of J701 and J702.
4.4. Mount a jumper on pin4 of J701 and J702.
4.5, Mount a jumper on pin5 of J701 and J702.
4.6. Open pin6 of J701 and J702.
4.7. Mount a jumper on pin7 of J701 and J702.
4.8. Open pin8 of J701 and J702.
5. Mount jumper on the JP201 pin2 and pin3.
6. Set SW400 switches as follows:
6.1. RFS1_DSP to OFF position.
6.2. SCLK1 to OFF position.
6.3. DT1_DSP to OFF position.
6.4. MCLK1_DSP to OFF position.
6.5. LINE_IN_DET to OFF position.
6.6. P3_2 to ON position.
7. Set SW402 switches as follows:
7.1. MFB to OFF position.
7.2. HCI_RXD to OFF position.
7.3. HCI_TXD to OFF position.
7.4. RST_N to OFF position.
7.5. P0O_0 to OFF position.
7.6. P3_4 to OFF position.
8. Set SW403 switches as follows:
8.1. P3_7 to OFF position.
8.2. P2_6 to OFF position.
8.3. P2_3 to OFF position.
8.4. RFS1 to OFF position.
8.5. SCLK1 to OFF position.
8.6. DT1 to OFF position.
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9.  Jumper settings on J404 and J405 to connect BM83 module 12S with STA369BW Audio Daughter Board 12S:
9.1. Mount a jumper on pin1 of J404 and J405.
9.2. Mount a jumper on pin2 of J404 and J405.
9.3. Mount a jumper on pin3 of J404 and J405.
94. Mount a jumper on pin4 of J404 and J405.
9.5. Mount a jumper on pin5 of J404 and J405.
9.6. Open pin6 of J404 and J405.
9.7. Open pin7 of J404 and J405.
10. Put the SW300 switch to OFF position.

11. By default, the board is configured with hardware (HW) 12C settings. For more details on the software (SW)
12C settings, refer to 12C Interface section in the 1IS2083 SDK User’s Guide (DS50002894).

12. Mount a jumper on pin2 and pin3 of the JP203.

With the above settings, the user can plug in the 15V DC adapter and perform the application demo in Embedded
mode with the appropriate firmware image. This firmware image for the Embedded mode is available at
www.microchip.com/BM83.
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Appendix H: Bluetooth Audio Demonstration in Embedded Mode with
Internal Codec
Note:

1. In this mode of operation, the BM83 module uses internal codec to drive the audio.

2. Do not connect 15V adapter at DC power jack P200.

3. Use the internal codec config file for this demo, for more details, refer to 6.1 Config Tool Setup.
In this demonstration, the user can stream audio on the BM83 EVB using a smartphone. Perform the following
hardware settings on the BM83 EVB for Embedded mode with internal codec audio demo after updating the
firmware:

1. Turn OFF the SW300 switch.
Mount a jumper at 5V_ADAP_IN and ADAP_IN of JP304.
Ensure to mount JP501 and JP503 (stereo out). Connect headphones or a speaker at stereo jack P503.
Set the SW200 switch to 5V_USB.

Plug the USB cable at J600. Observe that the Red LED (D600) and the Green LED (D209) turn ON.
Note: Red LED (D300) and Blue LED (D301) do not glow in this case.

6. Long press MFB button (SW701) to turn ON the system and keep pressing the MFB button to enter into
Pairing mode. Once the system is turned ON, the Red LED (D301) and the Blue LED (D300) blink alternately
to indicate that the device has entered into Pairing mode.

7. The following steps help in pairing between BM83 module and a smartphone:

ok N

7.1. Turn ON the smartphone's Bluetooth to scan for the discoverable devices.
7.2. Select the module device name “BM83” from the scan results.
7.3. Enter 0000 as passcode to pair the smartphone with the BM83 module. The passcode is not required

if simple pairing is enabled in the Config Tool.

The smartphone displays “Connected” upon successful pairing as highlighted in the following figure. The audio can
be listened over the headphones.

Figure 14-1. Pairing BM83 with Smartphone

200 44 & 1:50 30O 45 4 & 1057 [N 0O 4% 4 & 1056

< Pair new device < Bluetooth

Visible as “Moto G (5S) Plus” to other
devices

On ®

Visible as “Moto G (5S) Plus” to other

Available devices o} Pair with BM83? devices
0000
Q BM83 l Paired devices
Usually 0000 or 1234
3 LE_Du [J  PIN contains letters or symbols BM83
Q Connected *
[m] IDC-LT-119976 You may also need to type this PIN
on the other device. + Pair new device
Allow access to your contacts and
* BLE_DKA D call history
Device name
0 IDC-LT-100230 CANCEL 0K Moto G (5S) Plus
Q BT-5511_Ashu Received files
Phone's Bluetooth address:
* EIHEDLE @ D0:04:01:23:90:23
< O | < @) O
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The Microchip Website

Microchip provides online support via our website at http://www.microchip.com/. This website is used to make files
and information easily available to customers. Some of the content available includes:

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

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

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

Product Change Notification Service

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

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

Customer Support

Users of Microchip products can receive assistance through several channels:

» Distributor or Representative

* Local Sales Office

»  Embedded Solutions Engineer (ESE)
» Technical Support

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

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

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

* Microchip products meet the specification contained in their particular Microchip Data Sheet.

* Microchip believes that its family of products is one of the most secure families of its kind on the market today,
when used in the intended manner and under normal conditions.

» There are dishonest and possibly illegal methods used to breach the code protection feature. All of these
methods, to our knowledge, require using the Microchip products in a manner outside the operating
specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is engaged in theft of
intellectual property.

» Microchip is willing to work with the customer who is concerned about the integrity of their code.

» Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code
protection does not mean that we are guaranteeing the product as “unbreakable.”

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

Legal Notice

Information contained in this publication regarding device applications and the like is provided only for your
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets with
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your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER
EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual property rights unless
otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AnyRate, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, HELDO, IGLOO, JukeBlox,
KeelLoq, Kleer, LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PackeTime, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer, Tachyon,
TempTrackr, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

APT, ClockWorks, The Embedded Control Solutions Company, EtherSynch, FlashTec, Hyper Speed Control,
HyperLight Load, IntelliMOS, Libero, motorBench, mTouch, Powermite 3, Precision Edge, ProASIC, ProASIC Plus,
ProASIC Plus logo, Quiet-Wire, SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub, TimePictra, TimeProvider,
Vite, WinPath, and ZL are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BlueSky, BodyCom,
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming, ICSP,
INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi, MPASM, MPF,
MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM,
PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad
1/0, SMART-1.S., SQI, SuperSwitcher, SuperSwitcher Il, Total Endurance, TSHARC, USBCheck, VariSense,
ViewSpan, WiperLock, Wireless DNA, and ZENA are trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered trademarks of
Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany || GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2019, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
ISBN: 978-1-5224-4808-2

Quality Management System

For information regarding Microchip’s Quality Management Systems, please visit http://www.microchip.com/quality.
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