MICROCHIP AN2614
Bluetooth® Dual Mode Speaker Audio Application

Introduction

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

The following figure illustrates a typical Bluetooth application.
Figure 1. Typical Bluetooth Application
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The following figure illustrates a typical Aux-in audio source application.
Figure 2. Typical Aux-in Audio Source Application
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In addition to supporting audio and BLE profiles, DSPK works with the Microchip Bluetooth Audio (MBA) app, which
is compatible with Android™ and iOS devices. With DSPK, consumers can use the app to configure the BM6x
module for optimal sound performance in single speaker applications. The app is configured to allow the BM6x
module to communicate with other BLE-enabled devices to issue OEM-specific commands, such as controlling light.
This allows customers the flexibility to add differentiating features to their applications. A host MCU is not required for
standard operation of the firmware.
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Requirements

DSPK is supported on BM62 and BM64. BM64 is used for applications that require an 12S digital output. Please refer
to the BM62/64 Bluetooth stereo data sheet (DS60001403A) for the full capabilities of the BM6X device.

1.  Documentation
— BM64 EVB User’s Guide (DS50002514A)
— BM62/64 Bluetooth 4.2 Stereo Audio Module Data Sheet (DS60001403A)
2. Hardware
— BM®62 EVB or BM64 EVB
Bluetooth-enabled device:
+ Android™: Android 6.0 or later version
* i0S:iOS 10 or later version.
— Windows® host PC with USB port
— Speaker, microphone or headset
— Micro-USB cable
— 15V supply
— Aux-in enabled audio streaming device
— Speaker that accepts L+/-, R+/- as input
3. Software
— Firmware: DSPK V2.x.y
— MCU: PIC18 DSPK V2.x.y (only for BM64)
— EEPROM Table: Customized EEPROM table (*.ipf)
— Microchip Bluetooth Audio (MBA) mobile app
4. Tools

— The DSPK v2.x.y package contains all the required tools.
Note: Please download DSPK v2.x.y package for BM62 from: www.microchip.com/BM62.

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

Demo Setup

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

Demonstration Using BM62 EVB

BM62 Setup
1. Update firmware from the DSPK v2.x.y package. Refer to section 3.6 of the BM62 EVB User's Guide
(70005260A..pdf).

2. Update EEPROM with the EEPROM table provided in the DSPK v2.x.y package. Refer to section 3.5 of the
BM62 EVB User's Guide (70005260A.pdf). One EEPROM table has been provided in the package; however,
the customer can customize the Ul and DSP setting to create their customized EEPROM table. Please refer to
Appendix A for details.

3. Connect the speaker to SPK.

4. Power-up: Connect USB to P1 (a battery can also be used to power-up, please connect 4.2 V and higher
Lithium lon battery to JP19/JP20).

5. Install the MBA app on a smart phone (Android 6.0 or higher /iOS 10.0 and higher device).
Note: The Android version of the MBA app is available from the Google Play™ store and the iOS version is
available in the iTunes® store. The MBA app(Android/iOS) is also provided in the DSPK v2.x.y package. Refer
to Appendix | to install the MBA1_x_Android.apk app on an Android device.

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

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

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

Using Button Functionality

Long press and hold MFB. The device will power on and a voice prompt "power on" will sound. Keep pressing MFB
and the device will go into Pairing mode. Red and Blue LEDs will start flashing alternately and a voice prompt "ready
to pair" will play out. Pair with the smart phone. Once pairing is complete, a voice prompt "pairing completed” will play
out. Play music on the smart phone and music will be heard on the speaker connected with the BM62 EVB. Use
various buttons to control the music.

Note: Audio will not be heard on the speaker without pairing completed.

Using the SPK Command Tool

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

1. Enable UART as shown in Appendix H.

2. Connect the BM62 EVB through USB to a PC.

3. Start SPKCommandSetTool.exe.

4. Follow steps 1 through 6 as shown in the following figure to get into Pairing mode.
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Figure 1-1. SPK Command Set Tool
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5. Pair and connect with the mobile phone and play music.

6. Music can also be controlled using the SPK Command Set Tool as shown in the following figure.
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Figure 1-2. SPK Command Set Tool
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7. Commands can be sent using the SPK Command Set Tool as shown in the following figure.
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Figure 1-3. SPK Command Set Tool
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Using the MBA App
Refer to section Demo with MBA App.

Note: UART needs to be disabled when using the MBA app with the BM62 EVB.

Demonstration Using the BM64 EVB

BM64 Setup

1. Software upgrade — upgrade the firmware and MCU code from the DSPK 2.x.y software package. For more
information on the firmware and MCU update procedure, refer to the “BM64 EVB User’s Guide”
(DS50002514A), Section 3.6 and Section 3.7 respectively. To program the EEPROM, refer to Section 3.5 of
“BM64 EVB User’s Guide” (DS50002514A). One EEPROM table is provided in the package. If a customer
wants to customize the Ul and DSP setting, then refer to Appendix B.

2. Connection — connect a speaker to R/L+/- on the BM64 EVB. Only one speaker needs to be connected.

w

Power-up — connect BM64 EVB to a 15 V supply and short press MFB on the EVB.

4. Installation — install the Microchip Bluetooth Audio App on Android 6.0 or higher device/iOS 10.0 and higher
device. The MBA app is available from the Google Play store/iTunes store.

Button Functionality of the BM64 EVB
+ MFB (SW24)
— Short press: to power on/off
— Long press: to enter into pairing mode
— Very long press: to erase link key
« SW31
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— Short press: to play/pause

SW23

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

Sw45

— Short press: to go to next song
— Long press: fast forward

SwW27

— Short press: volume up
— Long press: volume up continuously

Sw28

— Volume down
— Volume down continuously

SW40

— Short press: toggle Aux-in and BT audio source

SW22 : HID over GATT

— Short press: mouse movement left
— Double press: mouse movement downward

SW39 Button: HID over GATT

— Short press: mouse movement right
— Double press: mouse movement upward

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

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

1.

N

o ok w

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

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

Pair and connect with a cell phone. A voice prompt "Pairing Completed" plays out.

Play music on the phone and music will be heard on the speaker connected to the BM64 EVB.

Use various buttons on the BM64 EVB to control music.

To demonstrate HFP, connect a microphone to MIC on the EVB and then receive a phone call on the device
connected with BM6x.

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

Demonstration with the MBA App

1.
2.

Press MFB on the BM64 EVB. Power also can be turned on using the MBA app as illustrated in Appendix F.
Open the MBA App on a smart device (Android/iOS) as shown in the following figure.
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Figure 1-4. Microchip Bluetooth Audio Android App
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3. Alist of connectable devices is displayed as shown in the above figure. Select any one device with
BM6x_DSPKV2.x. The following screen is displayed as shown below.
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Figure 1-5. Selecting the Speaker
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4. From the app, click Audio and select Pairing Mode Enter to enter pairing mode, as shown in the figure below.
A voice prompt “Ready to Pair” sounds on BM64 EVB. Select Speaker Connection Connect, a list of
discoverable Bluetooth devices will be displayed on the smart phone; select the device with the name
BM6x_DSPKV2.x to pair and connect. The voice prompt “Pairing Completed” plays out.
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Figure 1-6. Audio Connection
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5. Control the music from the app through music as shown in the Audio Connection. Click play, and music will
start playing.

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

7. To toggle the audio source, click the Toggle button on the app, as illustrated in the following figure.
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Figure 1-7. MCHP Audio Control
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The speaker name can be changed from the app, as illustrated in the following figure. The change in speaker name
is permanent - upon power cycle the speaker new name is retained.
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Figure 1-8. Renaming Speaker
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1.2.4.2 Equalizer Settings
The equalizer parameters can be set/changed from the Microchip Bluetooth audio application.
1. Select Equalizer Settings > Edit to edit the equalizer parameters, as illustrated in the following figure.
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Figure 1-9. Editing Equalizer Settings
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2.  Select the standard equalizer parameters from the list, as illustrated in the following figure.
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Figure 1-10. Selecting Equalizer Settings Parameters
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3. Select Manual Settings to set the equalizer parameters manually, as illustrated in the following figure.
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Figure 1-11. Selecting Equalizer Parameters Manually
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Firmware Version

The MBA app can be used to find out the firmware version. From the MBA app, click Speaker Settings as shown in

the following figure.
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Figure 1-12. MBA App Settings
My @B AN B 30 w4 B 453

BM64_DSPKv2.1

Power [ ]

Group Details

BM6&64_DSPRvZ.T Ungrouped

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

Program EEPROM with MCHP_DSPKv2.1_BM64_GATT.ipf provided in the DSPK v2.x.y package. The Ul tool can
be configured to enable this feature as illustrated in Appendix J.
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1. Power on BM64 by short pressing MFB
2. Long press MFB to enter into pairing mode

3. Scan for BT devices in the mobile phone. The following two devices will be discovered as shown in the
following figure.

Figure 1-14. Scanning the Devices
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4. Connect with each of the discovered devices(DSPKv2.x_BM64). One will show "connected for call and
media audio” and another will show as "connected as input device" as shown in the following figure.

© 2020 Microchip Technology Inc. Application Note DS00002614D-page 20



AN2614

Demo Setup

Figure 1-15. Discovering the Devices
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5. Go to the home screen of the phone and control the mouse pointer through button presses SW27 and SW39.
A mouse pointer will appear as shown in the following figure.
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Figure 1-16. Controlling the Mouse Pointer
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1.3 Firmware Capabilities and Features
The following features are supported in DSPK v2.x.y firmware.

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

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

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

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

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

« BTLE and BT classic can be enabled to have a different name and BT MAC address.

* BMG64 can be configured as BM64 I2S Slave mode. Refer to 6. Appendix C: BM64 12S Master/Slave Mode. It is
preferred that when BM64 is configured as slave then ASRC and VSRC be enabled so that 12S need not be
reconfigured for A2DP and HFP. I2S is configured for 48kHz in the beginning and left unchanged throughout the
operation.

» BM®64 can be configured to route audio to SPK. Refer to 14. Appendix K: Routing Audio to SPK in BM64.

* Uplink SRC (48K->8K/16K) has been added. Refer to 15. Appendix L: UPLINK SRC(48K->8K/16K), Voice, and
Tone Stereo for details.

* AVRCP can be downgraded to v1.3. Refer to 16. Appendix M: AVRCP Selection for the details.

» BLE Advertisement name can be customized to any name. It can be independent of BT classic name. Refer to
17. Appendix N: BLE Advertisement Name

Simultaneous Bluetooth and Aux-In Audio

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

MCU and CODEC

The DSPK V2.x.y code is developed and tested on the BM64 EVB/BM62 EVB. The BM64 EVB contains BM64
module, PIC18 (PIC18F85J10) MCU and a Yamaha DSP (YDA174A30). The MCU and DSP can be replaced by
other devices.

Note: DSPK 2.x supports Codecs that operate at 48 kHz. An internal sample rate conversion is implemented to
convert 44.1 kHz audio data to 48 kHz (ASRC). Similarly, narrow and wideband speech is converted from 8/16 kHz to
48 kHz (VSRC). Hence any Codec/Class D amplifier can be used. ASRC and VSRC can be selected in Ul, refer to
Appendix C.1.

MCU and BM64 Communications

MCU communicates with the BM64 module through UART. A minimum set of hardware connections are required to
interface MCU to the BM64 module. The following figure illustrates the minimum connections required by the relevant
hardware pins on the BM64 module.

Figure 1-17. MCU Connection

MCU BM64

MCU_WAKE UP |« P3_7

UART Interface

UART_RX |, HCI_TXD
UART_TX balintondes | HRLRYS
BT_WAKE UP » MFB
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1.3.4 MCU Commands
MCU communicates with the BM64 module through UART commands. A summary of commands is provided in

“AudioUARTCommandSet_Summary_table_V2.0x.xlsx” and command details are provided in
“AudioUARTCommandSet_v2 Ox.docx”. Both the documents are part of the DSPK V2.xx package.
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Package Contents

The DSPK v2.x.y package contains the following:
1. DSPK Firmware v2.x.y (*.hex only)
Sample EEPROM table (*.ipf file), Ul setting file (*.txt) and DSP setting file (*.txt)
PIC18 MCU code (binary and source code for BM64 only)
Microchip Bluetooth Audio Android/iOS App
Documentation
— Application note
— AudioUartCommandSet_V2 0x.docx
— AudioUARTCommandSet_Summary_table_V2.0x.xIsx
— Release Note
6. Tools
Ul Tool
— DSP Tool
— isupdate (for BM64)
— isbtflash (for BM62)
— EEPROM Tool
— UART Command Set Tool
— MP Tool

ok

Note: MBA app source code (for Android and iOS devices ) is available to qualified customers upon request. Please
contact a local Microchip representative.
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Supported Devices

DSPKv2.x is supported on several devices as shown in the following table. Modules are pre-programmed with
DSPKv1.1 firmware. However, a customer can reprogram with DSPKv2.x firmware as discussed in section Package

Contents.

Figure 3-1. Bluetooth Module Details

Bluetooth Module Description Firmware Revision
BMB25PKAIMC2-0001AA BMB2, Class 2, Mo Antenna Shield D5PK v1.1
BMB25PKSIMC2-0001AA BMB2, Class 2, With Antenna Shield DSPK v1.1
BMedSPEAIMC2-0001AA BMB4, Class 2, No Antenna Shield DSPK v1.1
BMBE4SPKSIMC2-0001AA BM6B4, Class 2, With Antenna Shield DSPKv1.1
BMBASPEAIMCL-0001AA BMB4, Class 1, Mo Antenna Shield DSPK v1.1
BMe45PKS1IMCL-0001AA BMB4, Class 1, With Antenna Shield D5SPK v1.1
Supporting Hardware

BM-62-EVE BMB25PKS1IMC2-0001AA DSPK v1.1
BM-64-EVE-C2 BMBE4ASPKSIMC2-0001AA DSPKv1.1
BM-64-EVE-C1 BMB4SPKS1IMCL-0001AA DSPK v1.l
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4, Appendix A: BM62 Customized Parameters

4.1

Customization of Ul parameters

Perform the following steps to customize the Ul parameters:

1. Open Ul tool, UlTool _1S206x_012_DualModeSPK_v2.1.x from Tools\UI Tool. Click load to load
UlTool_IS206x_012_DualModeSPK_v2.1.6_BMG62.txt from the same folder path, and then click Open as

shown in the following figure.
Figure 4-1. Loading Ul File

= —
I}Hﬂ — -
4 s o geftwace » UlTool 15206 0012 DuilhodeSPK_v215 .
3 - — Dvganice = Mew folder
L LT 15208 002 DualMedeSPE w2 16 = Box 5, = -
ox Syme Mame Diste mindifie
sl
i & = . EF;“ UET el 520 012 DualdedeSFE w218 B2 AT 22
'arsion & Diracs % ot
— E:“ | :“" ool 15206 112 DuablodeSPF_vLL6 BMGL | 20/25/2007 115
I o L Wical F ualiiode K vilb I8 Defeu.. 10/127500
Project |
- — Lisfaresis
cPosage | N
E Mt
Customer Version: | B pichures
Sadreaiiion
B video:
| | — 8 Compater
£ O50ak () - T = .
File mames LT ool 15206 012_DuslModeSPE_2.1 5_EME « |[#amermm -
e |

2. From the Ul tool, Choose IC package 1S2062, and then click Edit as shown in the following figure.
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Figure 4-2. Edit Ul Parameter

Mool _15206x_012_DualModeSPK_v2.1.6 BMG64.txt - UHch_lSEDEx...ﬁ

Yersion & Device

Project (15206%_012_DUALMODE ~ |

IC Package: 152064CLST I -

Customer YWersion: |2|II1E-IIIE-25

£
Y

sl
Load m Exit
[ " [ | |

[8

2

3. A window is displayed as is shown in the following figure. Select profiles, Aux Line In, UART commands, and

then click Next.
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Figure 4-3. Profile Selection

UTToal 15206+ 012 DuaiMadeSPK 2,16 BM62 txt - UlTool 15206x D12 Dualbodesr... [IEES

Supparted Profile
¥ HFRIHSF = AZDP ¥ AVRCP F SPP I AP
¥ AVRCP Controller o
¥ AVRCP Target
Button
[+ BtnD[MFB) [+ Btn1{P0O_2) W Bin2(FZ_T) ¥ Bn3(P0_5
¥ Btnd{PD_1) [+ BtnS{P0_3)

Function Enabla and GPIO Assignment

PO 0 PO 4P 5 P03 P2 0P24P3 TP3 0 MFB

Ma Lse & & i & = c r =
[T Slide Switch £ s
™ MFC Detect [
™ Indicationi R |
r -
I Buzzer =i |
™ CHGAALKHN Ind (LED3) e
[ ALK Line In P
W LUART Command

= | = r

m & P
E R

Cancel |

4. Click on Sys Setup 2 to change the speaker name as shown in the following figure.
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5.

Figure 4-4. Changing Speaker Name

UlTool_I5206x_ 012 DualModeSPE_v2.1.7_BM62.txt - UlTool_15206x 012 DualModeSPK v2.1.7

|| Button Setup | PMU Setup | CODEC Setup | iAP Setup | BLE Setup | GATT Senice Table Setup |
I Sys. Setupl Sys. Setup2 1 Sys. Setup3 l LED Setupl LED Setup? ] Tone Setup ]

MName Frag Segment

|[32 Char)

| — Name Fragment I| BM62_DSPKv2.1 2
Security

I — Enable Simple Pairing |Enable j
— PIN Code | 0000
Misc Option

! —- Enable Pairing as Standby Mode |DiSEb|E j
— Enter Pairing Mode When Power On |Disable j
- Suspend Stream When SCO Established |Di88b|8 j
— Circular Volume Control |Disable j
— Class of Device |Headset j

[l — Phone NR and EC Function |Disable j
— Report Battery Status to Smart Phone |Enable j
— Link Application |Sing|e—Link j
— Always Answer Incoming Call |Eﬂ3b|E j

-

Help
Help

(4 Char)

Help

Main Feature

Previous

Finish

ke =

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

- =
UlTeol 15206x 012 DualModeSPK_v2.1.7 BM62.txt - UlTocl 15206x 012 DualModeSPK v2.1.7

e —

Sys. Setup1 | Sys. Setup2 |

Button Setup | PMU Setup | CODEC Setup | iAP Setup | BLE Setup | GATT SenjgaTableSetug. |
Sys. Setupd | LEDSetup! | LED Setup2

—Add Voice Prompt Tone / Multi Tone

Add Tane ||
Delete Tone |

Woice Prompt Tone:

g

Multi-Tone: Add Tone | | ;_I
Delete Tone |

Current EEPROM Size - Id-[]SEn Bytes ; Address : 0x1000
Tone Setting
— Power On Tane |Ux80 WP Power On Tone ;_I EEI | Helpl
— Power Off Tone 2 |Ux81 VP Power Off Tone ;_l EEI |

Voice Prompt :
— Enter Paifingel2ie ction [0x82 VP Pairing Mode Tone  ~|  4f) |

- Pairing Complete Tone

|0x83

P Pairing Complete Tune_V_l EEI |

—- Pairing Mot Complete Tone

[oxa4

WP Pairing Incomplete Ton:_l EEI |

--- Incoming Call Tone

|ox87

WP Incoming Call Tane LI EEI |

- Reject Incoming Call Tone

|0x8s

WP Reject Call Tone

4 ¢

Previous

Main Featurel

| Mext

h

Save as shown in the following figure.
Figure 4-6. Saving Ul Parameters

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

[ - Save As . x
A~ o —
i . % software » UlTool 15206 012_DualModeSPK_vZ.1.6
s
Organize = Mew folder
=, Recent Places - Name .
& Downleads
|| UlTool I5206x 012_DualModeSPK_v2.1.5_BMS2
i Librari | UTool 15206x_012_DualModeSPK_v2.1.6_BMGS
Versian - Bevice el ] UlTool_15206_012_DualModeSPK_v2.1.6_U Defau... Text Document
|:£ Decuments
Project |S206%_012_DUALMODI = of! Music
k= Pictures E
IC: Package: 152062 - S Subversion 1
B videos
Customer Version: IZD1E-D5—25
/% Computer
&, 0sDisk (C:)
FICS .
Sawve ‘ Export, | e ‘ A iy - 4 7] | vl
File namzl UITool 15206x 012 DualModeSPE w216 BMG2 I 2 -
iead ‘ Edi | a Save as type: | THT FILE[*.TKT) v]
\ /] 7y
e
= Hide Fold Cancel
e ol () Come ) |
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4.2

Customizing DSP Parameters

Perform the following steps to customize the DSP parameters.

1.

2.

@uﬂ_ﬁlﬂfﬂ_ﬂ 12 DUALMODZSPE2 L 210 D52 Configuration Too 120

- £2 | jlsame folder

Main Function Voicc Function | Audio Function | 126/7CH |

DSPTool_|S206X D12 _DUALMODESPEZ.1_EI.0 DSP Cenfiguration Tool 1.20

MICROCHIP

ISSC

AR SR BRAT
ISSC Technologies Corp.

7 N
o,

Save BHE4 DSt

IC ¥crsion

ll52l]B><7ll1 2 DUALMODESIK2.1_E1.0 -

Open the DSP tool DSPTool 1IS206X 012 DUALMODESPK2.1_E1.0_Vx.exe from tools\DSP Tool. Click load
BM62_DSP.txt from the same folder as shown in the following figure.

Figure 4-7. Loading DSP Parameters

..
%A F2PROM Tahle File:

& Cownloads

= linearies
[Z neciments
& Mugic
| Pictures
5} Subversion

¥ Videos

B Computer

File name: EMB2_DSP

= MCHRDSPI 5 340 kB

= MCH?_DAPI Dare madified: 10770/2017 373 PM

| MCHZ_DSPK_BIGE_hew

) MCHE_DISPE BB

| WCHD_DEPKL2L BMEA New
| MCH? D3PK2L BMES Newd

»
() L < projectrow » DM62 » DFPKYL » softvere v DSP Tool » [ 47| Fewrct D3R
Crydrize * Mew Tuldz =~ H 8
- Faverite:s > Wame Tiate mndified Type Sim
B voxiyne - Toxt Cecument
Bl Ceccop | 1 PSP 2 Tt Decumen:
1 Rocoat Moees | Dhe4 DSP 0232017 145 PM Tewt Cocument
Typc Text Document
Text Cucurnen

072017 10:04 ...
2017 3139 P

1T 330 PR

Teur Decumens
Teut Cocument
lend Lizeumen:
Test Cocument
Tet Cocurment

1

TAT Fills (- ) -

Click Save, to save the settings as shown in the following figure.
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Figure 4-8. DSP Parameter Save
FRDEToc 152064 01 2 DUALMOD TSI LD B3P Corigeention Tool LI

Maln Functien | Velce Funcslen | Audio Function | PR/PEM |
Master Mode Slave Mode
CODEC Dsp CODEC Dsp
F s 7 | are— —_|'|
{ 50 K[ |I' a0 4
i, *————— RFS » RFS L
\ PR . T kY DLt
| ) (e R
r — T
M propec_mey ¢ BV ¢ DS b oscfowsrs ¢ DSP Tool - & e
Slave Master e — — = — :
Crgasize ot ol
129 Mude [ ¥ P F v Favsrita: - .
] B soutire _ BrEx dig B aster T 356 AM
Uiate Hifwidth 24bit - B ktcp ] B2 D 1B
1 . Meserd Place: i | BN _TER
AINC Estection (Embodard ADC | 8 1 e b ] MITHR DERY_BAMST
g MAZHE DR BT
r E o Lkearie BALHE LRI Bl Row
e - :
Rincene L2 B e Lo | Baeumerts | AT IP DR B
o Muse | MITHP PRI Hen
Nellex: Pleans Prras "ave” Mitan bn e B P ) Mkt b pl
.. et
| Smmeimion
B videae 2
= e = —rm
bt | S m e | THT il 7
@ EME?_DSF.Lel
= M Faldey

Creating the *.ipf file

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

1. Open the MPET tool, MPET.exe from Tools\MP_Tools_V2.1.xx.xxxx folder, select Ul Patch Only, and then click

Next, as illustrated in following figure.
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Figure 4-9. Selecting Output Format

MPET Ver:2.1.30.4882 ——— )
Type of Merged Output |
Select EEPROM cutput sgainst the item in MPET, ISSC

Plaage choose the file format of merge ol cutput, then didk on NextL

) Default (Ful EEPROM, *.bin)

Select Default to generate full EEPROM binary image for MPET =500 Write EEPROM,
The oplion is recommended whie préparing production of & whale new model,
Customers create a completed EEPROM content by merging the 1SSC default and al
refated customized UL, RF, PMU, (or Aucko) parameters.

I 9 Ul Patch Only { Customized Ul Updates, '.v’f]l 1

Select Ul Patch Only, only the customized Ul updates are cutputted for MPET 2550
EEPROM Patch, This opton is used while customer modify UL behandor aganst the
samples which have passed mass-production PCBA test.

(.

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

MPET Ver:2.1.30.4922 [

Select latest ISSC Default .
Browse IS5C default as a base ISSC

Please choose the default bin file
Ci\project_new ' \BM&HDSPE w2, \software\MPET_V2. 1.30.4923Yssc_default_bi

Format Version : 4

Solution Mame : IS206X_012_DUALMODESPKZ.1_E1.0_BETA
EEFR.OM Version : 1.0.0.0

Company Name : MCHP

Project Mame : IS206X_012 DUALMODESPEZ.1_E1.0

TXT Files ;

e )

3. Click “+” and select DSP_BM®62.txt and UlTool_IS206x_012_DualModeSPK_v2.1.6_BM®62.txt, as illustrated in
the following figure, and then click Next.
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Figure 4-11. Loading Customized UI/DSP Parameters

MPET Ver-2.1.30.492 [

Load Customized Parameters From Files.
Browse and include the files stored customized settings 'Ssc

Customized settings in selected BIM

FileMame Version Brief |
|
1| 0 | *»
Merge List ﬁ @é
FileMame
C:\project_new'BMa\DSPK w2, 1\software\UTToaol_I15206x_012_DualModeSPE_v2. 1.6YJITo.,
C:\project_new'BMaDSPK w2, 1isoftware\DSP Tool\BME2_DSP, bt

] fif | ¥

3

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

E =
i
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Figure 4-12. Select Output File
MPET Ver:2.1.20.4923 [

Select Destination to Save Qutput
Assign output name and path ISSC

3
[ Back (B) I[ Cancel

5. Click Generate to generate the *.ipf file as shown in the following figure.

b
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Figure 4-13. Generate IPF File

MPET Ver:2.1.30.4923 e

Ready to Generate Binary QOutput
Double check the selections ISSC

Click Generate to continue, or dick Back if you want to review or change setting.

erge Type: -
I Patch Only { Customized UI Update, =.ipf)

olution (IC):
15206%_012 DUJALMODESPK2.1 E1.0 BETA

C:'\project_new'\BM&a\DSPE v2. 1\software\DSP Tool\MCHP_DSPE._BMGZ.ipf

erge Files:
C:\project_new \BM&HDSPE w2, \softwareWUITool_15206x_012 DualModeSPE_v2. 1.6YUIT
C:'\project_new'\BM&a4\DSPE w2, 1\software\DSP Tool\BMG2_DSP, tut

1
| Back (B) ;"l' Cancel I j

6. Click Finish as shown in the following figure. The generated *.ipf can be directly programmed into the BM6x/
1S206x device.

L% .
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Figure 4-14. Completing IPF Generation

MPET Ver:2.1.30.4923

Completing the MPET Wizard

Output Path:
Ci\project_new ' \BMaH\DSPE v2, 1software\DSP Tool

Output file:
MCZHP_DSPK_BMaZ.ipf

ISSC

I155C Technologies Corp.

MCHP_DSPE_BM&2, txt

Click Finish to exist generate,

L
(—
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5. Appendix B: BM64 Customized Parameters

5.1 Customization of Ul Parameters

Perform the following steps to customize the Ul parameters:

1. Open the Ul tool, UlTool IS206x_012_DualModeSPK_v2.1.x.exe from Tools\UI Tool. Click Load to load
UlTool_IS206x_012_DualModeSPK_v2.1.6_BM64.txt from the same folder path and then click Open, as
shown in the following figure.

Figure 5-1. Loading Ul Tools and Default Ul Parameters

= —
DH‘"I — -
¥ 1T w geltware + UiTool I5206x 012 DualModeSPK_v21 5 -
L1l T y Dvganice = Mew folder
- Teol 5208 012 DualModesPK w216 B B, _ 2
ox Syme Mame Date modifie
Desk
- . = 2 “F:“ UST el ES304x 012 DualviodesPk vils B2 20T 23
arsion on % ot
s = E:“ | :"’* NTeool_ Bl 012 DusiloceSP 206 BMGH | 200.252007 185
I o Deamioacs RToolE 12 Dualcoe s ko LB, UL Dot 10/127201
Project |
- - Libearses
ICFockage Ir 1* Docements
3 o hunic
Cuglomer Vargion [ &1 pictures
Subreertion
B video:
| | — 8 Compater
B 050uk {C) - 4 m *
File mame:  UIT ool J5205 012_DuslModeSPE_v2.1 5 EMES « |[#amermm -
[ —

2. From the Ul Tool, click Edit as shown in the following figure.

© 2020 Microchip Technology Inc. Application Note DS00002614D-page 40



AN2614

Appendix B: BM64 Customized Parameters

Figure 5-2. Edit Ul Parameters

Mool _15206x_012_DualModeSPK_v2.1.6 BMG64.txt - UHch_lSEDEx...ﬁ

Yersion & Device

Project (15206%_012_DUALMODE ~ |

IC Package: 152064CLST I -

Customer YWersion: |2|II1E-IIIE-25

£
Y

sl
Load m Exit
[ " [ | |

[8

2

3. A window is displayed. Select profiles, Aux Line In, UART Command, and then click Next as shown in the

following figure.
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Figure 5-3. Main Features Settings

B -
UlTeel 15206x 012 DualModeSPK v2.1.6_BM6Ed.tut - UlTool 15206x_012 DualModeSPK.. &J

Supported Profile

v HFRP/HSP v AZDP W AVRCP v SPP [ IAP
[+ AVRCP Controller [ Al
v AVRCP Target

Button
I~ BtnO{MFE! [ Btn1(P0_2) [ Btn2(P2_T) [ Btn3(FP0 &
[~ Btnd{P3_3) [~ Btn5(P3_1)

Function Enable and GPIO Assignment
PO_0P0_4P1.5 P03 P2 0P2 4P3 7P3 0 MFB |
Mo Use A (s o) {* i (T
Slide Switch &
NFC Detect &
Indication 3

|

o M W

Buzzer SR =
CHG/AUKX-IM Ind_ (LED3) 6 £
ALK Line In o

UART Command
W T I e {

W R IND o

G
o)

<l

W | ™ CP Reset (iAP) sl

Cancel Mext

4. Select Uart CMD Power on as shown in the following figure.

s
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Figure 5-4. UART Command Settings

UlTool_I5206x_012_DualModeSPK_v2.1.6_BMB4.txt - UlTool_15206x_012_DualModeSPK v2.1.6

Button Setup | PMU Setup | CODEC Setup | iAP Setup | BLE Setup | GATT Senice Table Setup |

Sys. Setup1 ] Sys. Setup? ] Sys. Setup3 1 LED Setup1 ] LED Setup2 ] Tone Setup ]
-Power Switch Setting -
- Power Switch Type I ]Uart CMD Power O|_v_] g
-Buzzer Setting
- Buzzer Output Enable JDisabIe _] M
— Buzzer Output Type JF'uIse _]

— Buzzer Default On/Off JOﬁ _]
— Power On Buzzer Mode JUHE@ Triple 50ms _]
- Power Off Buzzer Mode JUHD? Dual  50ms _]
-— Ring Buzzer Mode JUHDE Dual 1ﬂﬂms_-_]
- Enter Pairing Buzzer Mode JUHL—J.ﬁ. Single Eﬂﬂms_'_]
—- Pairing Complete Buzzer Mode JUHM Single 1UE'm5_']
- Battery Low Buzzer Mode JUH':'G Triple 100ms _]
— NFC Buzzer Mode JUH':'E Dual 5I]Ums_-]
— Link Loss Buzzer Mode JUH':'C Triple Sﬂﬂms_-]
- Link Weak Buzzer Mode JUHUB Dual EUUMSJ
e x

I Main Feature Freviols ‘ MNext ‘ Finish

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

UlTool _15206x_012 DualModeSPK_v2.1.6_BMed.txt - UlTool 15206x_012 DualModeSPK v2.1.6

Button Setup | PMU Setup | CODEC Setup | iAP Setup | BLE Setup | GATT Senice Table Setup |
Sys. Setupl Sys. Setup2 ]1 Sys. Setup3 ] LED Setup? ] LED Setup2 ] Tone Setup ]

~Mame Frag Segment —

s

— Name Fragment I]BMM_DSPKVEJ

—Security
— Enable Simple Pairing

— PIN Code

~Misc Option-
— Enable Pairing as Standby Mode
— Enter Pairing Mode When Power On
— Suspend Stream When SCO Established
—- Circular Volume Control
— Class of Device
— Phone MR and EC Function
— Report Battery Status to Smart Phone
— Link Application

| — Always Answer Incoming Call

(32 Char) Help| |

bl

j Help

(4 Char)

£

Help

2 |

[Enable

| 0000

|Disable -
|Disable -
|Disable -
|Disable -
Headset -
|Disable -
[Enable -
\Multi-Link -
[Enable -

e

= .
Main Feature] Previous m

w

Finish

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

UlTool 15206x 012 DualModeSPK v2.1.7 BM64 EVE.txt -

Button Setup | PMU Setup | CODEC Setup | iAP Setup | BLE Setup | GATT Senjge Table Setup
Sys. Setup? ] Sys. Setup? ] Sys. Setup3 ] LED Setupt ] LED Setup2
Multi-Tone: Add Tone | _'J
Delete Tone ‘ B
Current EEPROM Size : ‘4035 Bytes ; Address - 0x1000
Tone Setting
— Power On Tone 5 ’W "«.£| M
— Power Off Tone  Vpjce Prompt |Ux81 VP Power Off Tone _vJ ﬁ_l
— Enter Pairing Toneo€lection |Ux82 VP Pairing Mode Tone _vJ :ﬂ_l
— Pairing Complete Tone |Ux83 VP Pairing Complete Tnne_'J W_E'_I
— Pairing Not Complete Tone |Ux84 VP Pairing Incomplete Tun_vJ :ﬂ_l
— Incoming Call Tane |Ux8T WP Incoming Call Tone _vJ “_El_l
— Reject Incoming Call Tone JUXBB VF Reject Call Tone _'J jﬂ_l
— Call Actvie Tone |0x1B 200/300/400/500Hz 50ms ~|  «f) |
— End Call Tone [0x1A  500/400/300/200Hz 50ms ~| <) |
- Charging Initiate Tone |UXUU Mo Tone _'J :ﬂ_l
| —— Charnina Comolete Tone 10x00 _No Tone SR a

Main Feature Previous | MNext | Finish
b

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

7.1. External Codec:
» External Codec — audio is routed to 12S
» Internal Codec — audio is routed to SPK
7.2. Audio SRC:
+ Enable — 44.1K->48K SRC, audio @48kHz
+ Disable — No SRC, audio @sampling rate (as per the sound source sampling rate)
7.3. Voice SRC:
+ Enable — 8/16K->48K SRC, HFP Call@48kHz
» Disable — No SRC. HFP call @8/16kHz
7.4. Voice Stereo:
« Enable — HFP will be heard on both L and R channel
+ Disable — HFP will be heard on one channel
7.5. Tone Stereo:
» Enable — Tone/Voice Prompt is heard on both L and R Channel
» Disable — Tone/Voice Prompt is heard on one channel
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Figure 5-7. CODEC Setup Settings

UlTool I5206x_012_DualModeSPK v2.1.6_BMB4.txt - UlTool IS206x_012 DualModeSPK v2.1.6

Sys. Setupl ] Sys. Setup2 | Sz Setyp3 ] LED Setup1 ] LED Setup2 ] Tone Setup ]
Button Setup ] PMU Setup | COLEC Setup §{ AP Setup ] BLE Setup ] GATT Senvice Table Setup ]

~CODEC Function - =
— Speaker Output ]Capless Speaker Output L] ﬂ‘ -
— Filter Type For Stereo Audio Quality jF”tEF Type 2 L]
— Enable LR Sound Channel Swap ]UR Mormal L]
— Enable LR Sound Mix | Disable -]
— DSP CODEC Always On Enable ]DiSEbhE L]
— Close CODEC Time '3—‘ (1 - 254 unit : 0.64s)
— SDM Order |3rd SDM ~]
— External CODEC -
— Audio SRC |Enable -
— Voice SRC |Enable -
— Voice Stereo - ]Enable L]
— Tone Stereo ‘Enable L]
— 128 Shutdown |Enable -
rLine-In Setting
| — Stereo Line in Loop Back(P3_0 = 0 Enable) ]EHBHE ;] ﬂ}_l .

Main Feature Previous ‘ MNext Finish

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

-
UlTool 15206x 012 DualModeSPK v2.1.6 BME4.txt - UlTool 15206x 012 DualModeSPK v2.1.6

)

Sys. Setup? ]

Sys. Setup2 ]

Sys. Setup3 ]

LED Satun D Setup2 ] Tone Setup ]

Button Setup | PMU Setup | CODEC Setup | iAP Setup

~ Specific Transparent Service Setting -

BIE Setup || GATT Senice Table Setup |

-— MIDI Service

- Transparent Service UUID
- Transparent TX UUID
-—- Transparent RX UUID
--- Transparent TX Permission
-Advertising Data Setting
--- Advertising Data Length

¥ Device Name

[ uuD

[~ Manufacture Data

v MBA Identify Enable

I[Jisable

5 [l

Ox | 49535343FE7D4AESBFAQOFAFD20SE455 (16 Bytes)

Ox | 495353431E4D4BDIBAG123C647249616 (16 Bytes)

0 J 49535343884143F4ABD4ECBE34729BB3

(16 Bytes)

IDXDU: Disahle

E

0% ]15

I LE_Dual_SPK_BMa&4 2

Help

( Max: 28)

Dx]

Dx]

0x | DAFE2502

Type Parameters
[~ Others 0 J ]
3
[~ Others 0x 1 ] -
Main Feature Previous I Mext @

[

9. Click Exit, a window is displayed. From the Save As Window, select the file location and click Save as shown

in the following figure.
Figure 5-9. Saving Parameters

- ™ Save As
- « software » UlTool_IS206x_012_DualModeSPK 216
F [ eern 115206 012 :
— g S’ Organize * New folder
™ | [Teol_15206x_012_DualModeSPK_v2.1.6_BMBE4.txt - UlTcol I =
& y
¢ Favorites = Name Date modified Type
—ersion & Device - u Box Sync | UlTool 15206x_012_DualModeSPK _v2.16_BMG2 10/23/2017 226 PM  Text Document
B Desktop | UlToel_15206x_012_DualModeSPK _v2.1.6_BMG4 10/25/2017 11:50 ... Text Document
Project 1S206%_0712_DIUALMODE 4 ';-_; Recent Places = | UlTool_15206x_012_DualModeSPK_v21.6_UI Defau.. 10/12/2017 5:04 PM  Texdt Document
& Downloads
IC Package |52064CLS1 3
o Libraries
Customer Yersion 2016-05-25 B bocuments
y rJ‘- Music
|| Pictures
Ceve Expont. FICS = Subversion ‘
Generator B Videne SallEif m ] 3
File name:l UTT ool 15206x 012 DualModeSPK v2.1.6 BM64] I 2 -
Load Edit ( 1Exit ) Save as type: | TXT FILE(".TXT) -]
N
~ Hide Folders ave
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5.2 Customization of the DSP Parameters
Perform the following steps to customize the DSP parameters:

1. Open the DSP Tool, DSPTool 1S206X 012 DUALMODESPK2.1_E1.x_V2.exe from tools\DSP Tool. Click
Load to load DSPK_BM64 _I12S_Master.txt from the same folder path, as illustrated in the following figure.

Figure 5-10. DSP Tool Settings

53 DSPTool I5206XGM_002_nSPKOS_V1.1 DSP Configuration Tool 1.03 = S

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

DSPTool_IS206XGM_002_nSPKO5_V1.1 DSP Configuration Tool 1.03

ICVersion  [IS206XGM_002_nSPKO5_V1.1 -
M09 |
53 E2PROM Table File: ]
@uv « MSPKVIORTPPackage » Tools » DSPTool = |4p |l SearchDSPTocl P
MicROCHIP E——— —_
r Favoiites Name nodified J".; 0]
B Box Syne I | MSPK_BMBA_I2S Master 2 I 1/26/2017 11:11 AM !c.wm:
B Desktop
£, Recent Places
& Downloads
AR HERAT o
w4 Libraries
ISSC Technologies Corp. A ameky
o' Music
= Pictures
Subversion
B video:
- iy ;
File name:  MSPK_BMEI_LXS Master hd [H”-'ul'-!’f? ',J
8 |
[ Save Default.bet [ iCancel I

— )4
2. Click the 12S/PCM tab and perform I2S related selections, as illustrated in the following figure.
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Figure 5-11. 12S Master Mode Settings

B8 [S206XGM_002_nSPKD5_V1.1 DSP Configuration Tool 1.03

| Main Function | Voice Function | Audio _'_"_unﬁlﬂn

Master Mode
CODEC DSP
B SCLK
RFS
< DT
» DR
Slave Master
125 Mode Master mode -l 2
Data Bitwidth 24bit ol 3
ADC Selection Embedded ADC v
RFS Setting RFS low level -> Left channel

Slave Mode

CODEC DSP

Y

SCLK
RFS
DT

» DR

'y

Master Slave

Button.

Load

MSPK_BME64_125_Master.xt

Notice: Please Press "Save" Button to export 125 parameters. Do not press "DSP Parameter”

 DSP Parameter |

~ DSP Default |

——

S

—— A

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

Creating *.ipf file
Refer to Appendix C.

B 1S2062GM_002_nSPKDS_V1.1 DSP Configuration Toot 1.03 = 2]
Main Function | Voice Function | Audio F 125[PCM ‘
|
Master Mode Slave Mode
CODEC DspP CODEC DsP
- SCLK scik |
F -— .
%TS A E2PROM Toble File: - - ! oy
] OR C ) [« MSPKAIORTP Package » Took » DSP Teol %9 | i5¢ )
/ I L .
Slave Master Sepmier T o foldes -
¢ Favorites Name = ¢ modified pe Sce
\ B Bexsyme MSPK_BMB4_12S_Master WA
12§ Mode | Master mode M B Desktop
4 3 Recent Places
Data Bitwidth L’_‘bl‘l =3 & Downlosds
ADC Selection ‘f[ulpq@edrmc A 4 Ubraries
P 3 | Documents
RFS Setting | RFS low level -> Left ¢ o Music
= Pictures
Notice: Please Press "Save™ Button to exp = Subverson . — ?
Button. - i : '
e o I -
[
Saveastype | TXT Fies (".b) =|
| .
| load | - Hide Folders @ | Concel
|
"n MSPK_BME4_I12S_Master.bd S s = ;
k . [
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Appendix C: BM64 12S Master/Slave Mode

BM64 I12S can be configured into 12S master and I12S slave mode. Appendix B describes BM64 configured into 12S
master mode. This section describes BM64 configured into 12S slave mode.

Selecting Ul Parameters

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

Figure 6-1. Codec Parameter Settings

Sys. Setup? | Sys.Setup2 | Sys. Setup3 | LED Setupt LED Setup2 | Tone Setup | Button Setup |

PMU Setup CODEC Setup | iAP Setup BLE Setup GATT Service Table Setup |
CODEC Function ~
--- Speaker Output |Capless Speaker Qutput ﬂ
--- Filter Type For Stereo Audio Quality |Fi|ter Type 2 ﬂ
- Enable LR Sound Channel Swap L/R Normal ~|
- Enable LR Sound Mix IDisable ~]

— DSP CODEC Always On Enable Disable ]

— Close CODEC Time 18 (1-254 unit: 0.64s)

—- SDM Order '3rd SDM -

——- External CODEC [External codec ﬂl 2
—- Audio SRC [Enable ~] 3
—- Voice SRC [Enable ~l 4
- Voice Stereo [Enable |

--- Tone Stereo [Enable |

- 12S Shutdown DDisable -]
Line-In Setting

- Stereo Line in Loop Back(P3_0 = 0 Enable) [Enable ~| @ o

Main Feature Previous ‘ Next | Finish

Note: If “External CODEC” is selected as "internal codec" then audio will be routed to analog speaker out.
Note: For BM64 12S Master mode at 48 kHz, refer to 5. Appendix B: BM64 Customized Parameters .

Selecting DSP Parameters

Perform all the steps from Appendix B. The only difference is to select I12S mode as Slave mode, as illustrated in the
following figure.
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Figure 6-2. 12S Slave
LA DSPTool 15206X_012_DUALMODESPK2.1_E1.0 DSP Configuration Tool 1.20 li‘_‘-?:_hJ

| Main Function | Voice Function |Audiu Fun[:tiunl 125/PCM I

Master Mode Slave Mode
CODEC DSP CODEC DSP
- SCLK ™ SCLK
-+ RFS = RFS
- o1 - DT
» DR » DR
Slave Master Master Slave
125 Mode lSIave mode vJ
Data Bitwidth | 24bit -
ADC Selection |Embedded ADC -
RFS Setting ’FlFS low lewvel -> Left channel -
Motice: Please Press "Save' Button to export 125 parameters. Do not press "DSP Parameter"
Button.

DSP Parameter

DSP Default

6.3 Creating *.ipf file
Refer to Appendix C.
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Appendix D: BLE Status in Power Off Mode

Ul tool has provided an option to disconnect BLE while entering into pairing mode. Please select disable this feature
as shown in the following figure.

Figure 7-1. Disable BLE During Pairing
P S—— — 7

UlTool_15206%_012_DualModeSPK_v2.1.6_BM64.txt - UlTool I5206x_012_DualModeSPK v2.1.6

Sys. Setupi ] Sys. Setup? ] Sys. Setup3 ] LED Setup ] LED Setup2 ] Tone Setup ]
Button Setup | PMU Setup | CODEC Setup | iAP Setup  BLE Setup ] GATT Senvice Table Setup |

[~ Others ox | | i

-LE Connection Setting
--- LE Reconnection Timeout 0 (0:Disable;1~255, Unit:1min} Help |

pisable

Disable

—~I LE Link Disconnect When Enter Pairing

--- Update Request

--- Min. LE Connection Interval 0x w (D:Disable; 0x0008-~0x0C80, Unit:1.25ms)
--- Max. LE Connection Interval 03 w (D:Disable; 0x0010-~0x0C80, Unit:1.25ms)
--- LE Slave Latency 0x w (0x0000~0x03E8)

--- LE Supervision Timeout 0x w (0x000A~0x0C80, Unit: 10ms)

- LE Advertising Setting
--- LE Fast Advertising Timeout 3 (0: No timeout, 0~255: unit:10.24ms)  Help

--- LE Reduced Power Advertising Timeout 18 (0: No timeout, 0-~255: unit:10.24ms) L

--- LE Reduced Power Advertising Interval 11022-5 ms

—- Enable Advertising When Power On IEnahIe

--- Enable Advertising During Standby Mode IDiSEIh|E

--- Enable Advertising Random Address IDiSEIhlE

Main Feature Previous ‘ Mext Finish

\‘ Ledlefledle
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Appendix E: BLE Configuration-Power Off

BLE can be turned on/off when the BM6x device is powered off. Having BLE on when the BM6x device is powered off
is useful when using the MBA app to power on the BM6x. Please choose enable/disable as shown in the following
figure.

Figure 8-1. BLE Disable During BM6X OFF State

- whd oS et i A 5

UTool_IS206x 012 DualModeSPK v2.1.6_BM64.txt - UlTool_15206x 012 DualModeSPK v2.1.6

Button Setup | PMU Setup | CODEC Setup | iAP Setup | BLE Setup | GATT Senvice Table Setup |

Sys. Setup1 Sys. Setup2 l Sys. Setup3 ] LED Setup‘l_] LED Setup? ] Tone Setup ]
— Report Battery Status to Smart Phone |Enable it
— Link Application |Mu|ti-Link L]
— Always Answer Incoming Call |Enable L]
— Auto Answer Incoming Call |Disable L]
— Hang Up a Call When Switch Off |Disable -]
— Shut Down Power in Off State |Enahle ;I J
— Wide Band Speech Enable (mSBC) |Enable -

4

— Disconnect BR/EDR Link When Enter Pairing IEnable
I»— Keep BLE in Power off State > I

Indication Function

Help

Indication 1 Setting

— Indicate Pin1 Polarity (P0_4/P1_5) ]High Active _]

— Audio(SBC) Indication ]Disa's:le _]

— Voice[SCO) Indication ]Disa'::le _]
I —- Ring Tone Indication ]Disa'cle ] -
[ Main Feature Previous ‘ Mext Finish
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Appendix F: MBA Power Mode

The Microchip Bluetooth audio app can also be used for power on/off for individual BM64 speaker touch power to
turn on/off the BM64 speaker, as illustrated in the following figure. This is similar to the short press of MFB on the
BM64 EVB.

Figure 9-1. ON/OFF Through MBA
| o oo R ROl N REE]

MCHP_Multi_00

Pawer 0

Group Details

MCHP_Muki_00 Ungrouped

"'\/

Audio
Speaker Settings

Group Settings >

St
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10. Appendix G: Customized Voice Prompt

A customized voice prompt can be added as shown in the following figure.
Figure 10-1. Adding Customized Voice Prompt
UlTu-oI_Iszﬂﬁx_DlZ_DuaIModeSPK_vZ.l.ﬁ_BMﬁd.bct - UHooI_]S_ztﬁx_ﬂlz_DuaIModeSPK v2,1.6

o=

Button Setup | PMU Setup | CODEC Setup | iAP Setup | BLE Setup | GATT Senvice Table Setup |
Sys. Setup1 ] Sys. Setup2 ] Sys. Setup3 1 LED Setup ] LED Setup2 Tone Setup

~Add Voice Prompt Tone /

Vaice Prompt Tone: mF‘uwering Off. wav j 1 HE'P]
Delete Tone
' Multi-Tone: Add Tone | _vj
Delete Tone

Current EEPROM Size - I 5244 Bytes ; Address - 0x147C

~Tone Setting

oo P T 3 |Ux8[] WP Power On Tone _"J g E} HE'P]

{- Power Off Tone 0x81 VP Power Off Tone =] ¢ b
- 0x14 Tnple 2K Nz 100ms E
- Enter Pairing Tone 0x15 Quad 200Hz 100ms
N 0x16 Quad 500Hz 100ms
- Pairing Complete Tone 0x17 Quad 1K Hz 100ms
0x18 Quad 1.5KHz 100ms
-— Pairing Mot Complete Tone 0x19 Quad 2K Hz 100ms
. 0x1A  500/400/300/200Hz 50ms
- Incoming Call Tone 0x1B  200/300/400/500Hz 50ms
0x1C  400/300Hz 150ms
= Reject Incoming Call Tone 01D 300/400Hz 150ms . —
0x1E 300/400/500/1000Hz 100ms H
Nizin Eadiiie Pravioud 0x1F  1000/500/400/300Hz 100ms
—_—10x20  Internal Multi Tone
_0x21 Internal Multi Tone -
0x22 Internal Multi Tone R
0x23 Internal Multi Tone 1
0x24 Internal Multi Tone
o Internal Multi Tone
0deSPK_v2.16 Date modified: 10/12/2017 6:53 PM eemal it Fone
AR 20l 0xC0 Powering Off wav B
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Appendix H: Enabling UART in BM62

UART can be enabled in the Ul tool of BM62 as shown in the following figure. SPKCommandSetTool can be used to

control BM62.
Figure 11-1. Enabling UART

’ 5
UlTool_15206x_012 DualModeSPK_v2.1.6_BMB2.txt - UlTool_IS206x 012 DualModeSPK. . |

Supported Profile
¥ HFP/HSP ¥ A20P = AVRCP FSPP [ AP
[ AMRCP Controller o
[v AMRCF Target
Button
¥ BtnO{MFB) ¥ Btn1{P0_2) W Btn2(P2 7) ¥ Btn3{P0 &
¥ Btnd{P0_1) ¥ Btn5(P0_3)

Function Enable and GPIO Assignment
PO OPO4PI S P03 P20OP24PI TP3 0MFB
Mo Use L s iy = ' G

| I Slide Switch s

[T NFC Detect r
_ [~ Indicationi

[ Indication B

I~ Buzzer Sl

™ CHG/AUXN Ind.(LED3) o

[+ ALY Ling In o

w1

anff i

[+ UART Command
[ I Lo 8
I I (i

[ C : L S [

Cancel | Mext
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Appendix |I: MBA Application Installation

Install the Microchip Bluetooth Audio (MBA) application on an Android 6.0 and higher device. The iOS version of the
MBA application is available in the Apple iTunes store. It is similar to the Android version of the application. To install
the application, perform the following steps:
1. Connect the Android phone to the computer using a mini-B USB connector.
Note: The latest Android version (Android 6.0 and higher) does not show any directory in the phone. Enable
“transfer files” from the phone to access phone memory, as illustrated in the following figure.

Figure 12-1. USB Transfer

Allow access to device data

An MTP connection will be
established to access the data on
the connected device.

DENY

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

-

@-u-vl- » Computer » Galaxy A5 » Phone » v|¢f|
Organize -
I e Android DCIM
Bl Desktop . File folder | File folder
4. Downloads
| Recent Places Download photo_collage
i File folder | File folder
Libraries
iy Pictures Playlists
| File folder | File folder
M Computer
& Local Disk (C:) Ringtones SHAREt
—a Mew Volume (E:) i File folder i File folder

—a Mew Volume (F:)

3. From File Manager of the mobile device, select My Files > All Files > Download > MBA.apk. After selecting
the file, a warning message indicating the installation is blocked is displayed, see the following figure.
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Figure 12-3. Warning Message: Install Blocked

Install blocked

For security, your phone is set

to block installation of apps
obtained from unknown sources.

CANCEL SETTINGS

4. Go to Settings to open the Security screen and enable installations from Unknown sources, and then click
OK to confirm the change, see the following figure.
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Figure 12-4. Enable Installation From Unknown Sources
2E® 3% 0 96% M 14:09

Lock screen and security

Lock screen

Screen lock type

Nane
) Unknown sources

Security

Find My Mobile Installing from unknown so.urces

Locate and control your device remotely using your may be harmful to your device

Samsung account. and personal data. By tapping
OK, you agree that you are solely

Unknown sources . responsible for any damage to

Allow installation of apps from sources A 2

other than the Play Store, your device or loss of data that

may result from using these

Encrypt device applications.

Protect your device by encrypting its data. Alow this nstallation only
Encrypt SD card

Protect your SD card by encrypting its data. CANCEL
Other security settings

Change other security settings, such as those for
security updates and credential storage.

5. A message is displayed requesting whether to install an update to the existing application. Click Install. A
confirmation screen displays when the application is installed, and then click Open to run the application, see
the following figure.
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Figure 12-5. Update and Install the App

20 3 % 0 96% M 1410 =E® 2 S 4 96% 0 14:10

Microchip Bluetooth Aud...

Do you want to install this application? It

does not require any special access. v/ App installed.

CANCEL INSTALL DONE OPEN
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13. Appendix J: Configuring HID over GATT
1. Start UlTool IS206x_012_DualModeSPK_v2.1.x.exe.
2.  Load UlTool_IS206x_012_DualModeSPK_v2.1.6_BM64_GATT.txt then Click Edit and then click Next.
3. Click BLE Setup and enable random address advertising as shown in the following figure.
Figure 13-1. BLE Setup Settings

, i
UlTool 15206x_012_DualModeSPK_v2.1.6 BMBA GATT.txt - UlTool_15206x_012_DualModeSPK v2.1.6

Sys. Setup! | Sys Setup2 | Sys Setup3 | LEDSetupt | LED Setup2 | Tone Setup |
Button Setup | PMU Setup ] CODEC Setup | AP Setup | GATT Senice Table Setup |
-— LE Slave Latency o | 0000 (Dx:0000~003ES) 1 7

--- LE Supervision Timeout o | 0000 (0x000A~0x0CE0, Unit: 10ms)

LE Advertising Setting

--- LE Fast Advertising Timeout [-3__- (0: No timeout, 0~255: unit:10.24ms) HLIF']
--- LE Reduced Power Advertising Timeout I? (0: No tmeout, 0~255: unit:10.24ms)
- LE Reduced Power Advertising Interval | 1022.5 ms -
--- Enable Advertising When Power On |Eﬁﬂb|ﬂ ﬂ
——- Enable Advertising During Standby Mode | Disable -
|--- Enable Advertising Random Address |Enable =] 2
--- Enable Advertising On Enter Pairing Disable -
LE DIS Setting
--- Manufacture Name | MCHF (Max:16 Char) Help
- Model Name | Dual Speaker (Max:16 Char)
=== Serial Number | 0 (Max:z16 Char)
--- Software | 0000 (Max:16 Char)

Main Feature Pravious | et Finish

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

-
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Figure 13-2. GATT Service Table Setup Settings

UlTool_I5206x_012_DualModeSPK_v2.16_BME4_GATT.txt - UlTool_I5206x_012_DualModeSPK v2.1.6

Sys. Setupl ] Sys. Setup2 | Sys. Setup3 | LED Setup1 | LED Setu Tone Setu
Button Setup | PMU Setup | CODEC Setup | iAP Setup | BLE Setup | GATT Senice Table Setup

Add-on Service 1 P
— Available Service Length I“ (Max: 60)  pHelp |
[[5 Fman Interface Device (0x1812): [0x0081] -

(=) Protocol Mode (0x284E) : /WO [0x0082)
Value: 01 [0ocd083)
(=) Report (D 2440) : BN [Ox0084]
Value: 00000000 [Coo00a5]
Chant Characteristic Configuration (0:2902) : 01 [0x0086]
Report Reference (0x2308) : 0101 [0x0087]
= Report Map (0x2448) - R [0x0058]
Value: 050105024 10 1350 1050 14 1000509 150 12903 15002501750 195038 102750595015
(=) HID Information (Ox2A44) : R [0x003A]
Value: 11010002 [CoeD038]

T, P Pk Binimd s DA™Y o WY Fnn@r)

-

s = -
Clear Al | |culmu|
Service List:
Alert Molification Sarvice Cyding Speed and Cadence Service HMeaxt DST Change Ser
Battery Service Glucose Service Phone Alert Status Se
Blood Pressure Service Health Thermometer Service Reference Time Upda
Body Compositon Service t Running Speed and C
Bond Management Service W 2 Scan Parameters Sen
Contnuous Glucose Monitorng Service Tu Power Service
Current Time Service Lirk Loss Service Weight Scale Service
Cyding Power Service Location and Mavigation Service Others
4| |

3

Main Featural Previous | ext | Finish |
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Appendix K: Routing Audio to SPK in BM64

To route audio to SPK, select External CODEC as internal codec as illustrated in the following figure.
Figure 14-1. External CODEC Settings

UlTeol_I5206x_012_DualModeSPK_v2.1.6_BM&4.txt - UlTool_15206x_012_DualModeSPK v2.1.6

a—

Sys. Setupi l

CODEC Function
- Speaker Output

— Close CODEC Time

Sys. Setup2
Button Setup ] PMU Setup

— Enable LR Sound Mix

l Sys. Setup3 ]

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

— DSP CODEC Always On Enable

LED Setupl |

|Capless Speaker Output  ~|
|Filter Type 2 |
|LIR Normal M
|Disable |
|Disable |
(8 (1-254 unit - 0.645)

LED Setup2 l Tone Setup l
CODEC Setup | iAP Setup | BLE Setup | GATT Senice Table Setup |

Line-In Setting

—- Stereo Line in Loop Back(P3_0 = 0 Enable) |EITE|b|E

Kl

— SDM Order |3rd SDM ~|
I— External CODEC - I
— Audio SRC |Enable -
— Voice SRC |Enable |
— Voice Stereo |Enable j
— Tone Stereo |Enable j
— 125 Shutdown |Enable |

s

Help

Help

Main Feature

Previous |

Mext Finish
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Appendix L: UPLINK SRC(48K->8K/16K), Voice, and Tone Stereo

For “External CODEC” choose External codec and Enable for “Audio SRC” and “Video SRC” in the Ul tool as shown
in the following figure. Voice and tone stereo settings are also available on this page and there is no dependency
between SRC and tone stereo. Voice and tone stereo can work independently.

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

Sys. Setup1 | Sys. Setup2 | Sys. Setup3 |
PMU Setup CODEC Setup |

CODEC Function

iAP Setup

LED Setup2 | Tone Setup | Button Setup |
BLE Setup |  GATT Service Table Setup |

~

LED Setup1

--- Speaker Output |Capless Speaker Output ﬂ
- Filter Type For Stereo Audio Quality [Filter Type 2 ~
- Enable LR Sound Channel Swap IL/R Normal >
- Enable LR Sound Mix Disable ~|
- DSP CODEC Always On Enable Disable ~|
— Close CODEC Time 8 (1-254unit: 0.64s)
— SDM Order |3rd SDM ~]
— External CODEC [External codec ~|| 2
— Audio SRC |Enable >3
— Voice SRC [Enable ~l 4
- Vloice Stereo [Enable -l 5
- Tone Stereo [Enable | 6
— 12S Shutdown DDisable v
Line-In Setting
--- Stereo Line in Loop Back(P3_0 = 0 Enable) [Enable ~l % o

Main Feature ‘

Previous ‘ Next |

Finish

Table 15-1. Relation between Stereos and SRC

Disable Disable
Enable Disable
Disable Enable
Enable Enable

1. X denotes do not care.

No stereo
X Voice stereo enabled
X Tone stereo enabled
X Voice and tone stereo

enabled

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

rﬂ DSPTool_IS206XGM_002_nSPKOS_V1.1 DSP Configuration Tool 1.24 b
' Main Function |‘b‘uit:|: Function |Audin Funl:.tinn: 125{PCM .
Master Mode Slave Mode
CODEC DSP CODEC DSP
- ™ SCLK
= ———— = RF5
= DR
II Slave Master Master Slave
125 Mode ISIaw: mode ]
Data Bitwidth 24bit =
ADC Selection .F_xt:mal ADC ]
AFS Setting thFE low lewel => Left channel -
Motice; Please Press "“Save" Button to export 125 parameters. Do not press “"DSP Parameter
Button.
I Load : I?F_P_F‘_“_'mﬂ“ s
. DSP Default |
BMG4_DSP_125_Slave. bt Exit

[

Note: External codec/DSP should be configured @48K sampling frequency and microphone should be attached to
this codec/DSP. For HFP call, microphone input is coming from external codec/DSP through I12S input @48K to
BM64. BM64 will perform ULSRC(48K->8K/16K) internally.
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16. Appendix M: AVRCP Selection

AVRCP can be downgraded to v1.3 as shown in the following figure.

Figure 16-1. AVRCP Selection

Uqu-oI_ISZ'D6x_012_DuaIModeSPK_v2.1.13_LF[_Dei'auIt_TabIe.brt - UlTool_I15206x_012 DualModeSPK v2.1.13

Button Setup | PMU Setup | CODEC Setup | iAP Setup | BLE Setup | GATT Senice Table Setup |

— Disconnect BR/EDR Link When Enter Pairing |Disat}le

— Keep BLE in Power off State |Disat}le

— SPP and BLE Coexists |Disat}le

— Disable Link Back When Remote No Link Key|EnabIe

Sys.Setupl  Sys.Setup2 | Sys. Setup3. | Lep Setupﬂ_ll LED Setup2 Tone Setup |
— Class of Device |Headset 67
— Phone NR and EC Function |Disable j
— Report Battery Status to Smart Phane |Eﬂ3b|E j "
— Link Application |Sing|e-Lin|-c j
— Always Answer Incoming Call |Eﬂable j
— Auto Answer Incoming Call |Disable j
— Hang Up a Call When Switch Off |Disable M
— Shut Down Power in Off State |Eﬂ3blE j
— Wide Band Speech Enable (mSBC) Enable |
=]
E
=]
=]
-]

— AVRCP Version Option |AVRCP vl.3

AVRCP v16
Main Feature Previous | Mext Finish
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17. Appendix N: BLE Advertisement Name

The Ul tool allows the user to setup both the classic BT name and BLE advertisement name. By default, FW adds
“LE_" with the classic BT name to be the BLE advertisement name. The user can change the BLE advertisement
name in the BLE Setup tab (see following figure).

Figure 17-1. Classic BT Name

PMUSetup | CODECSetup | iAPSetup | BLESetup | GATT S
Sys. Setup1 Sys. Setup2 \ Sys. Setup3 \ LED Setup1 \ LED Setup2 \ Tone Set

Name Frag Segment

--- Name Fragment ‘ Dual_SPK (32 Char)

Figure 17-2. Default BLE Advertisement Name

Sys. Setup1 | Sys. Setup2 | Sys.Setup3 | LED Setup! | LED Setup2 | Tone Setup | Button Setup |

PMU Setup | CODEC Setup ) iAP Setup BLE Setup | GATT Service Table Setup |
- MIDI Service |Disable - b |
Tt Seice ULND 0 | 49535343FE7DAAESBFAIOFAFD20SEASS (16 Bytes)

— Transparent TX UUID 0x | 495353431E4D4BDIBAGI23C647249616 (16 Bytes)
— Transparent RX UUID Ox | 49535343884143F4ASDAECBE34729BB3 (16 Bytes)
--- Transparent TX Permission |0x00: Disable ~|

Advertising Data Setting
- Advertising Data Length ox | 13 ( Max: 28) Help |

¥ Device Name \LE Dual SPK

[ Customized ADV Local Name

~ UUID Ox |
[~ Manufacture Data Ox ‘
¥ MBA Identify Enable 0x [DAFE2502

By default, when “Customized ADV Local Name” is disabled, FW will append “LE_" with the classic BT name to be
the BLE advertisement name. The user can customize the name by enabling the check box.
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Figure 17-3. Customized BLE Advertisement Name

Sys. Setup! | Sys. Setup2 | Sys. Setupd | LED Setup! | LED Setup2 | Tone Setup | Button Setup |

PMUSetup | CODEC Setup |

--- MIDI Service
--- Transparent Service UUID
--- Transparent TX UUID

--- Transparent RX UUID

--- Transparent TX Permission

Advertising Data Setting
--- Advertising Data Length

¥ Device Name

iAP Setup BLE Setup | GATT Service Table Setup |

Disable j ﬂ

Ox | 49535343FE7D4AESBFAIOFAFD205E455 (16 Bytes)

Ox |495353431E4D4BDIBAG123C647249616 (16 Bytes)

Ox |49535343884143F4A8D4ECBE34729833 (16 Bytes)

|0x00: Disable e

ox |17 ( Max: 28) Help

customized_name

|* Customized ADV Local Name

[ UUID 0x |
[ Manufacture Data 0x ‘
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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

© 2020 Microchip Technology Inc. Application Note DS00002614D-page 72


http://www.microchip.com/
http://www.microchip.com/pcn
http://www.microchip.com/support

AN2614

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.
© 2020, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
ISBN: 978-1-5224-5482-3

Quality Management System

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