User’s Guide

CC2564C TI Dual-Mode Bluetooth® Stack
on MSP432™ MCUs

Wi} TEXAS INSTRUMENTS

Table of Contents

I 1231 o Yo 11T 4o TR PSRRI 2
2 FQALUIES........ooei ettt ettt bttt h e E e h e E e e R e e e b e eh et e b e e eh bt e b e e eh e e eh e e et e b e e e et e he e r e e 2
2.1 Classic Bluetooth Profiles AVAIIADIE..............ooii it e ettt e e e e st e e e e e s etbe e e e e e ansaeeaeeesnsnneeaanann 2
2.2 Bluetooth Low Energy Profiles AVAIIADIE. ..........ccoi ittt e e e e e e e e st e e e e s e tae e e e e e s nsaeeeeeesnnrneeas 3
P2 BV | IS T o] o] o SO SO SPTPRPIIN 3
B REQUITEIMENLES ...ttt et bt e ettt e s bttt e s bt e oottt e e b et e e 4a ket e 2a s e et e ehb e e e aa b e e e eanee e e nabeeeaabeeesnbeeeaaneeeebeeeenee 3
4 Sample APPLICAtION OVEIVIEW. ...........oi ittt ettt bt e e bttt e e bt e e s b et e e sttt e sabe e e e be e e e anbeeenaneeeenaneean 5
B HANAWAIE SEEUP........coo ittt ettt o ettt e e bt e e sttt oo e st e e oAb et e e a b et e aa b et e e b b e e e ambe e e sabe e e et beeeenbeeesnneeeeanbeeeanes 6
5.1 Setting UpP the HArAWATE.......co ettt ettt e bt e e ettt e s a e et e s ab e e e anbe e e snt e e e sabeeeebeeennee 6
LS o141 = LTS (U] « T RS OTPR 9
(S2 I B To )NV a1 Te=To [TaTe J=TaTo I [0 =] c= 11 1Tq o TN PSR SRROT 9
6.2 Building and Flashing the Bluetooth Code (MSP-EXP432P40TR).......cccciiiiiiieiieeniie et siee st siee et st seee e 10
7 SamPIe APPIICALIONS. ...ttt ettt e oo h e e e ettt e s ae e e hb e e e ettt e e n e e e e eab e e e e be e e nnee e e nnneeean 18
7.1 Classic Bluetooth Sample APPICALIONS. .........iii ettt e e bt e et e e sne e e e nnneeean 19
7.2 Classic Bluetooth + Bluetooth Low Energy Sample AppliCationS..........cocueiiiiiiiiiiiiiiiieciie e e 21
7.3 Bluetooth Low Energy Sample APPICAtIONS. .........uiiiiiie ettt et e e e e et e e sneeas 22
B REVISION HISTOTY ... ..ot ettt e e h e ea bt e e ekt e e a bt e e ea b e e e e bt e e e amte e e sane e e e asbeeeanbeeesnneeas 23

Figure 3-1. Hardware Requirement COmMDINAtIONS. ...........uiiiiiiiiii ettt e et e e nanee s 4
Figure 4-1. Demonstration EXAmPIE OVEIVIEW..........coiuiiiiiii ettt ettt et e et e e bb e e e eate e e sbeeeeaibeeens 5
Figure 5-1. CC256XCQFN-EM PCM Role Selection for Audio and Voice Sample Applications...........ccoceeeviiiiiiiiiiiiieeiiieees 7
Figure 5-2. CC3200AUDBOOST Connection With BOOST-CCEMADAPTER and MSP-EXP432P401R........cccccviiiiiniiienneenn. 8
FIGUre 6-1. CCS PrOJECT FOIUE......ciiiiiiiieie ittt bt et e e ettt e kbt e e ettt e sabe e e e b bt e e e b e e e sneeeeaabeeeaas 10
Figure 6-2. ProjeCt Properties / GENEIAL.............oi ittt ettt e et e bt e s bt e e an e e nne e e s nneee s 11
(o [V (R R I T=T o T8 o oo o PP PP P PRI 12
Figure 6-4. Play @and RESUME ICON......couuiiiiiii ittt e et b et ea b et e ebe e e e rab e e e aabe e e snte e e nabe e e ebaeenaee 12
FigUure 6-5. DEDUG WOTKSPACE. ......c.ueiiiiuiiieeitie ettt ettt b e ettt oot e o bt e e e sttt e e bt e e e b bt e e eab et e san e e e e aab e e e nnteeesnees 13
Figure 6-6. DOWNIOAd @Nd DEDUG........coouiiiiiiiii ettt e sttt st e e bt e e eab et e s b et e e b bt e e e abe e e nne e e e anre e e e 13
(o [0 R A S =To I G ST PUPPPOPRR 14
FIGUrE 6-8. THE GO BUION. ... .ttt ettt h e h bt e ettt e e b et e e ea bt e e eabt e e e ebb e e e enbe e e nneeeennneeean 14
[ (o [V (N R A o] g1 ile 0] ¢= 1 11o] - TP SO POUPUPSPTPPPROE 15
Figure 6-10. BUIld ProjECt — TAIGEL ........ooo ettt ettt h ettt s e e rh e e ettt e s bt e e e eab e e eabeeenneeas 16
Figure 6-11. Start/StOP DEDUG SESSION..........iiiiiiiiiiiie ettt e bt e bt e e ab e e s b et e s bt e e e sab e e e e be e e e ante e e nanees 17
FIGUrE 6-12. LOAD BULION. ...ttt ettt b e e st e e b et e e b b e e e ea b e e e e bt e e e sab e e e eabe e e snbe e e nnneeeabneennee 18
List of Tables
Table 5-1. CC256XCQFN-EM PCM Direction for Audio and Voice Sample Applications...........ccccovvveiiiiiiniiic e 6
Table 5-2. CC3200AUDBOOST Ports or Audio Sample APpPlICatioNS..........c.eviiiiiiiiiii e 8
Table 7-1. Available Profiles for BIUEBIOOTh SDK...........cooiiiiiiiiie et e s e e e 18
Trademarks

LaunchPad™, BoosterPack™, and Code Composer Studio™ are trademarks of Texas Instruments.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc.

Keil®, Arm®, and pVision® are registered trademarks of Arm Limited (or its subsidiaries).

IAR Embedded Workbench® is a registered trademark of IAR Systems AB.

All trademarks are the property of their respective owners.

SWRU497B — AUGUST 2019 — REVISED DECEMBER 2021 CC2564C Tl Dual-Mode Bluetooth® Stack on MSP432™ MCUs 1
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWRU497
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWRU497B&partnum=CC2564C

13 TEXAS
INSTRUMENTS

Introduction www.ti.com

1 Introduction

The CC2564C dual-mode Bluetooth® stack on MSP432™ microcontroller unit (MCU) software
(CC2564CMSP432BTBLESW) for Bluetooth and Bluetooth Low Energy from Tl enables the MSP432 MCU
and is comprised of single-mode and dual-mode offerings implementing the Bluetooth 5.1 specification. The
Bluetooth stack is fully qualified (QDID 85355 and QDID 69886), provides simple command line sample
applications to speed development, and has MFi capability upon request.

For a complete evaluation solution, the CC2564CMSP432BTBLESW software development kit (SDK) works
directly with the MSP-EXP432P401R LaunchPad™ Development Kit. The stack for the MSP432 MCU is certified
and royalty free (CC2564CMSP432BTBLESW).

The software works with the dual-mode Bluetooth CC256XCQFN-EM evaluation module (EM) through the
BOOST-CCEMADAPTER. For audio and voice applications, the software requires an audio codec EVM like

the CC3200AUDBOOST. The software also provides a complete Bluetooth BR, EDR, and low energy HCI
solution that reduces design effort and ensures a faster time to market. The dual-mode Bluetooth BoosterPack™
Plug-in Module includes Tl's seventh-generation Bluetooth core and provides a product-proven solution that is
Bluetooth 5.1 compliant. The device provides one of the best Bluetooth RF performances with a transmit power
and receive sensitivity that provides a range of about 2x compared to other Bluetooth Low Energy only solutions.
TI's power-management hardware and software algorithms provide significant power savings in commonly used
Bluetooth BR, EDR, and Low Energy modes of operation.

2 Features
Features of the device include the following:

» Supports dual-mode Bluetooth 4.2 (5.1 compliant)—Bluetooth certified and royalty free

« Offers fully qualified Bluetooth stack (QDID 172096 and QDID 172097)

» Offers full-thread safety

» Supports nonthreaded (no OS) environment

» Offers fully documented API interface

*  Works with any MSP432 MCU

* Includes available sample applications for the MSP-EXP432P401R LaunchPad development kit with the
support of the CC256xCQFN-EM through the BOOST-CCEMADAPTER

» Supports Code Composer Studio™, Keil®, and IAR Embedded Workbench® IDEs

2.1 Classic Bluetooth Profiles Available

* Advanced audio distribution profile (A2DP 1.2): Internal SBC encoding/decoding is implemented (Assisted
A2DP)

Note
Due to a lack of PCM routing in the MSP LaunchPad kit, manual prototyping is required to interface
an external audio codec EVM (for example, CC3200AUDBOOST).

* Audio and video transport protocols (AVDTP 1.2)

* Audio and video remote control profile (AVRCP 1.3)
» Generic access profile (GAP)

* Headset Profile (HSP) and Hands Free Profile (HFP)

Note
Due to a lack of PCM routing in the MSP LaunchPad, manual prototyping is required to interface
an external audio codec EVM (for example, CC3200AUDBOOST).

* Headset profile (HSP 1.2)

* Hands free profile (HFP 1.6)

* Human-interface device profile (HID 1.0)
» Message access profile (MAP 1.0)

* Phonebook access profile (PBAP 1.0)

» RFCOMM protocol (RFCOMM)
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Features

Service discovery profile (SDP)
Serial port profile (SPP)

2.2 Bluetooth Low Energy Profiles Available

Alert notification service (ANS 1.0)

Battery service (BAS 1.0)

Cycle speed and cadence service (CSCS 1.0)
Device information service (DIS 1.0)

Find me profile (FMP 1.0)

Generic access profile service (GAPS 1.0)
Generic attribute profile (GATT 1.0)

Health thermometer service (HTS 1.0)
Heart rate service (HRS 1.0)
Human-interface device service (HIDS 1.0)
Immediate alert service (IAS 1.0)

Link loss service (LLS 1.0)

Phone alert state service (PASS 1.0)
Proximity profile (PXP 1.0)

TX power service (TPS 1.0)

2.3 MFi Support
iAP Protocol (iIAP 1/iAP 2)

Provided as an add-on upon request

3 Requirements

The following hardware and software tools are required for a complete evaluation:

Hardware

.

One MSP432 LaunchPad Development Kit
— MSP-EXP432P401R

One EM Adapter BoosterPack

— BOOST-CCEMADAPTER

One CC2564C QFN EM board

— CC256XCQFN-EM

One SimpleLink Wi-Fi CC3200 Audio BoosterPack (optional) for audio and voice sample applications

— CC3200AUDBOOST

Software

.

TI Dual-Mode Bluetooth stack

— On MSP432 MCUs: CC2564CMSP432BTBLESW

Recommended IDE versions for testing

— Code Composer Studio™ integrated development environment (CCS 6.1.1.00022)

— IAR Embedded Workbench® v7.3
— Arm® Keil®uVision®® IDE v5.17.0.0
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Figure 3-1 and Figure 5-2 show the hardware requirement combinations.
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Figure 3-1. Hardware Requirement Combinations
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4 Sample Application Overview

The Sample Applications included in the CC2564CMSP432BTBLESW allow the users to evaluate TI's CC2564C
dual-mode Bluetooth 4.2 device (5.1 compliant) with the MSP-EXP432P401R LaunchPad development kit.

The MSP-EXP432P401R Bluetooth sample applications are provided to enable a feature-rich and easy-to-use
out-of-box experience for the user. These applications let the user use a console to send Bluetooth commands,
set up a Bluetooth device to accept connections, connect to a remote Bluetooth device, and communicate

over Bluetooth. Each profile is supported with simple command-line based sample applications to speed
development. Figure 4-1 shows an overview of the demonstration example.

F——1\ F——1\

UART UART
Connection Connection

4))) (((o

! |

Figure 4-1. Demonstration Example Overview

(! |
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5 Hardware Setup

Using TI's dual-mode Bluetooth CC2564C QFN EM board (CC256XCQFN-EM) and the EM BoosterPack
Adapter (BOOST-CCEMADAPTER), the MSP432 MCU LaunchPad Development Kit (MSP-EXP432P401R) can
evaluate both classic and Bluetooth low energy capabilities with Tl's dual-mode Bluetooth stack on MSP432
MCUs. Additionally, the Tl BoosterPack plug-in module for audio and voice (CC3200AUDBOOST) can be
connected to the BOOST-CCEMADAPTER and the MSP-EXP432P401R to evaluate the audio and voice sample
applications.

5.1 Setting Up the Hardware
To set up the hardware, do as follows:

1. Fitthe CC256XCQFN-EM on the EM BoosterPack Adapter (BOOST-CCEMADAPTER).
2. Stack the BOOST-CCEMADAPTER onto the MSP432 LaunchPad (MSP-EXP432P401R).

Note
The boards must be set to their default settings.

For more information on the jumper positions and default settings for the BOOST-
CCEMADAPTER, see the CC256XCQFNEM Quick Start Guide and the Dual-Mode Bluetooth
CC2564C QFN EM User's Guide. For jumper positions and configurations for the MSP-
EXP432P401R development kit, see the MSP432 LaunchPad Development Kit User's Guide.

Ensure that the connectors of the LaunchPad and the BOOST-CCEMADAPTER are aligned.

3. To use the CC3200AUDBOOST device for audio and voice applications (optional), do as follows:
» Ensure that the directions of the PCM signals are properly set on the CC256XCQFN-EM to evaluate
audio and voice sample applications. The directions of the PCM signals can be configured so that
the PCM port on the CC2564C device is either PCM master or PCM slave, depending on the sample
application. See Table 5-1 to ensure that the R18, R19, and R11 on the CC256XCQFN-EM are properly
configured for complete evaluation of the audio and voice sample applications.

Table 5-1. CC256XCQFN-EM PCM Direction for Audio and Voice Sample Applications

CC256XCQFN-EM
Demo Name R18(" R19(M R11(1)
PCM Role

A3DP Demo_SNK Master (Default) DNI 10K Q 0 Q or DNI
A3DP Demo_SRC,
HFP D AG,

emo_. Master DNI 10K Q DNI
HFP Demo_HF,
and HSP Demo

(1) DNl indicates Do not install.
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Figure 5-1 shows the position of the R18, R19, and R11 resistors on the CC256XCQFN-EM board.

U.ul

Copyright © 2016, Texas Instruments Incorporated

Figure 5-1. CC256XCQFN-EM PCM Role Selection for Audio and Voice Sample Applications

For more details regarding the PCM role selection on the CC256XCQFN-EM board, refer to
CC256xCQFN-EM User's Guide and Dual-Mode Bluetooth® CC2564CQFN-EM Evaluation Board.

* Connect the CC3200AUDBOOST audio codec board to the BOOST-CCEMADAPTER and the MSP-
EXP432P401R, as shown in Figure 5-2.

Note

Because the BOOST-CCEMADAPTER and CC3200AUDBOOST BoosterPack pinouts conflict
with each other, the CC3200AUDBOOST cannot be stacked on the MSP432 LaunchPad while
the BOOST-CCEMADAPTER is being used. Minor prototyping and jumper wire connections are
required to connect the CC3200AUDBOOST with the BOOST-CCEMADAPTER and the MSP-
EXP432P401R.
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BOOST-CCEMADAPTER Pin

Connection Designator

CC3200AUDBOOST Pin

P21-4 J1-18

P21-5 J1-20

AUD_FSYNC P20-6 11-14
AUD_CLK P20-9 J1-16

Connection Designator MSP-EXP432P401R Pin

CC3200AUDBOOST Pin

3v3 J1-1
Ground GND J1-4
12C_SDA 10.2 J1-19
10.3 J1-17

Figure 5-2. CC3200AUDBOOST Connection With BOOST-CCEMADAPTER and MSP-EXP432P401R

Table 5-2. CC3200AUDBOOST Ports or Audio Sample Applications

Sample Applications CC3200AUDBOOST Port

A3DP Demo_SRC LINE_IN (J3)

A3DP Demo_SNK LINE_OUT (J4)
Mic (U6)

HFP Demo_AG LINE_OUT (J4)
Mic (U6)

HFP Demo_HF LINE_OUT (J4)
Mic (U6)

HSP Demo LINE_OUT (J4)

8 CC2564C Tl Dual-Mode Bluetooth® Stack on MSP432™ MCUs SWRU497B — AUGUST 2019 — REVISED DECEMBER 2021

Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWRU497
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWRU497B&partnum=CC2564C

13 TEXAS
INSTRUMENTS
www.ti.com Software Setup

Note
For the default settings for the CC3200AUDBOOST device, see the CC3200 SimpleLink™ Wi-Fi® and
loT Solution, a Single Chip Wireless MCU - Audio BoosterPack user's guide. Ensure the reliability of
the connections that are shown in Figure 5-2.

For more details regarding the PCM role selection on the CC256XCQFN-EM board, see the CC256xCQFN-EM
User's Guide and Dual-Mode Bluetooth® CC2564CQFN-EM Evaluation Board.

6 Software Setup
6.1 Downloading and Installing

To download and install the Bluetooth software development kit (SDK), do as follows:

Note
To download the SDK, a Tl login is required.

Create a Tl login (if necessary).
Complete the export approval form.

N =

Note
A request is submitted to Tl for approval. When the request is approved, a confirmation appears
on the next page with a link to download the software.

Click Download to start the download.
Run the setup file (for example, CC256XMSP432BTBLESW-v4.2.x.x.x.x-Setup.exe).
Accept the Tl Bluetooth Stack Clickwrap License Agreement.

ok w

Note
The SDK installs to C:\T/\Connectivity\CC256X BT\CC256x MSP432 Bluetopia SDK.

6. Navigate to the SDK through Start — Programs — Texas Instruments — C256X BT — CC256X MSP432
Bluetopia SDK v4.2.x.x.x.x to access the file.
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6.2 Building and Flashing the Bluetooth Code (MSP-EXP432P401R)

Sample applications are available for CCS, IAR, and Keil. To set up the sample applications on each IDE

version, do as follows:

CCs

1. Navigate to the workspace through Project — Import CCS Projects.

2. Open C:\TN\Connectivity\CC256X BT\CC256x MSP432 Bluetopia SDK\4.2.x.x\Samples.
3. Select the demonstration to load onto the device (for this example, the SPPDemo).

4. Navigate to SPPDemo — CCS.

Note
The CCS SPPDemo project opens (see Figure 6-1).

<% Import CCS Eclipse Projects

Select CCS Projects to Import
Select a directory to search for existing CC5 Eclipse projects.

@ Select search-directory:

() Select archive file:

Discovered projects:

Quick Access

= [[BS

Browse For Folder

Select root directory of the projects to import

HOGPIemo

) HRPDemo
H5PDemo
HTPDemo
iBeaconDemo

T ! MAPDemo
PASPDemo
PBAPD=mo
PXPDemo

) 5PPDemo

ccs

"] Autematica

[T Copy proje

Open the Resg 4

ewarm

keil

2 bk SPPLECemo

B CC256x M4 Bluetopia SDK

Figure 6-1. CCS Project Folder
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5. Open Project — Properties — General, and ensure that the “Manage the project’s target-configuration
automatically” checkbox is set. See Figure 6-2.

” — -
5 Properties for ANPDema LU
byt Ti¥peer bt General - - - |
Resource |
Genersl - -
s Buid Canfiguration: | Debog | Active | >} | Manage Configutions..
a M5PUI2 Compales
Pracessar Optiom —
Oiptirmization [T Mdain |
Include Options
MESHA-C004 Device
ULP Advesge Family: LEPAT
¢ Advanced Optins '
MEPLLZ Linker Variant «select ortype filter o> = |[MSP43ZP4OLR |
MEP432 Hes Utility Connection: Iqul.nmumuummEI_l.l_ﬂ-i Dabug Prabe [Dd;&-j v| [applies to whole project)
Db
g anage the project’s target-configuration automatically
Achanced settings
Compilerversion:  0[T1v5256 [T1827] [ Mo |
Cutput type Expcotable
Dutput format: |ub| (ELF} -
Dheance encianness; little
Linker command file: - Baowese . o
e
Runtime cupport Kbrary: -~ <automatics - [ Browa.. | |
(2)  Show sdvanced sttings [ ok ][ concal

Figure 6-2. Project Properties / General
6. Ensure the MSP432 device is connected.
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7. Select the debug icon from the toolbar (see Figure 6-3).
=+ CCS Edit - Code Composer Studio

File Edit View MNavigate Project Run  Scripts Window Help

PENTEY Y
3 =)

[t Project Explorer &
4= SPPDemo [Active - Debug]
= il Includes

T =

i [s]]

- [ Application
(= Bluetopia
[= Debug

= g Platforms

. = targetConfigs

Figure 6-3. Debug Icon

Note

Let the IDE debug and load the software onto the device. This process may take 5 to 10 minutes.
After the IDE loads the software, the it is ready to use.

To begin using the profile, do as follows:

1. Click the play and resume icon on the CCS toolbar (see Figure 6-4).
[# CCS Debug - SPPDemo/Bluetopia/btpskml/BTPSKRNL.c - Code Composer Studio

File: Edit View Project Tools Run Scripts  Window Help
w R _ E2e i@ 8- PSRN S W SE LY
35 Debug 23 AT

4 &v SPPDemo [Code Composer Studio - Device Debugging]
4 ¥ TexasInstrurnents XD5110 USE Debug Probe/CORTEX_M4 0 (Suspended)
BTPS GetTickCount() at BTPSKRML.c:503 0:x00019B3C
BTPS ProcessScheduler() at BTPSKRML. 661 0:00019005
BTPS ExecuteScheduler() at BTPSKRML.c:632 0:00019CF6
main(] at Main.c:295 00001 CFFD
_c_int00() at boot.asm:222 0x0001E2C6 (_c_int00 does not contain frare information)

Figure 6-4. Play and Resume Icon
IAR
To open the workspace, do as follows:

1. Navigate to C:\TI\Connectivity\CC256X BT\CC256x MSP432 Bluetopia SDK\4.2.x.x\Samples.
2. Select the demonstration to load onto the device (for this example, the SPPDemo).

3. Navigate to SPPDemo — EWARM.

4. Select SPPDemo.eww.

Note
The IAR IDE opens.
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5. Select either the Debug or Release configuration from the drop-down menu (in this example, select Debug,
see Figure 6-5).

?‘;@ SPPDemo - IAR Embedded Workbench IDE

File (Edit View Project Simulator Tools Window

DB E@ =4

B SPPDemo ... «

(JApplication *
(I Bluetopia *
(1 Platforms x

@ (3 Output

Figure 6-5. Debug Workspace
6. Ensure that the MSP-EXP432P401R LaunchPad development kit is connected.
7. Select Download and Debug from the Project tab or the play icon (see Figure 6-6).

3 i SPPDemo - 1A Embedded Workbench IDE

Fie Gt Vew [Dioject| Srmuistor look  Wndow Help
D B-h ﬂ ﬂ Ackd Fibes,.. -
‘werara Adel Groap.
[t Lramiadt Fillet ik
Filea Add Prejeet Connection | i
EfJEPPDam  Fdt Configunsans o
R 3 Appkce
| . e .
=R I Bluaton I
I8 |1 Fatarr e
__L|: I_. '_'L:E:: Create Pomw Progect... :f: '11;;:
£dd Enhiming Propect
Optivm.. Al -F]
Yevrpicn Comtrod System ]
Make 2 B
Data T
Campile Cole FT
Febisdd Al v for
Llear
Bechk buld . bt murr
| PPl C-STAT Saatec Analyss ]
M e AcyEs Moy Bakd]
: Dizraminad snd Debug Crri=D
Debug without Downloading
Weske & Restart Debugos ;
Eextart Dedrugige Cib=Sal1=F
Diznarrdomd .
- SFR Setup
e
- Cipen Drvice Descnption File v
|| Donirlanct the appi Sarve List of Regelers L

Figure 6-6. Download and Debug

Note

Let the IDE debug and load the software onto the device. This process may take 5 to 10 minutes.
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8. Click the red X icon in the IAR toolbar to stop debugging (see Figure 6-7).
(i

& SPPDemo - IAR Embedded Workbench IDE = | E S
File Edit View Project Debug Disassembly Simulator Tools Window Help
DSEH@E L 2| o o YR ED @[S
-tz 222 x]

Workspace * | Mai ‘ main() » » Disassembly x
Debug - —1  Galo -
Files £ B3 Disassambly o
2 SPPDemo .. v int main(void)
@ [ Application {

[:lE\uetnp\a try point. main:
@ (3 Platiorms ze the 05 Abst.
L@ 3 Output ayer, create the main app 0x160cd: Oxk
3 'i_nt main (void) HAL ConfigureHa
4 Ox160ck: O=f
int Result; Slesphllowed =
BIPS Initialization t BTPS_Initialization; O0=zl160ca: 0=2
HCI_DriverInformation_t EBCI_DriverInformation; Dxlolco: Oxd
HCI_HCILLConfiguration_t HCILLConfig: Oxl60ce: 0x7
HCI_Driver_Reconfigure_Data_t DriverReconfigureData; ] HCI_DRIVER SET.
/* Configure the hardware for its intended use D180d0: Dx2
- tos narove 1bs anbenged gss. 0x160d2: Oxf
HRL ConfigureHardware(): HCT_DRIVER_SET_
fE TVoo bmer Ve S - —e —— —_— f=1ANAR ner

ISPPDemD < = S N T | b

x

Messages File Line i
(| sysctl.c

systick.c

uartc T

wilt_ac

Linking =

Total number of errars: 0
I Total number of warnings: 0

1

N
i = Debuglog Build

Figure 6-7. Red X

To begin using the profile, do as follows:
1. Click the Goiconin IAR (see Figure 6-8).

"% SPPDemo - IAR Embedded Workbench IDE

File Edit View Project Debug Disasser
Ded@ & .

S| 8|23 LE

' 7Workspaoe

ir

Figure 6-8. The Go Button
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Keil
To open the workspace, do as follows:

1. Navigate to C:\TI\Connectivity\CC256X BT\CC256x MSP432 Bluetopia SDK\4.2.x.x\Samples.
2. Select the demonstration to load on the device (for this example, use SPPDemo).

3. Navigate to SPPDemo — Keil in the samples list.

4. Select SPPDemo.uvprojx.

Note

Keil uVision5 opens.

5. Select either the Debug or Release configuration from the drop-down menu (in this example, select Debug,
see Figure 6-9).

I CATCornectivty\CC256X BT\2015-11-20_MSP432_SDK_RC_2\Samplec\SPPDemo\keiSPPDema wvproj -
| FileEdit. View, Projest Flash Debug Peripherals Tools  SVCS. Window  Help:

NEeda] s sala e SammR R e k@ o
Erassm-l i LR )

| = % Project: SPPDemo
= % Debug
@ Application
| [3-[ Bluetopia
© - driveriib
(=7 MSP-EXP432P4
| [] HaLe
[] HALR
] HRDWCFG.
[ startup_Msl
[1 cc3200aur
[ ccza00aur
23 Libraries
€ cwmsis

Figure 6-9. Configurations
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To build the code, do as follows:

1.

Navigate to Project — Build Target in the program menu (see Figure 6-10).

r
E CATIConnectivib\CC256X BT\2015-11-20_MSP432_SDK_RC_2\Samples\SPPDemolkeil\SPPDema.uvprojx - pVision ——

File Edit View Pri:jchFlash Debug Peripherals Tools SVCS  Window Help

| = = | New pVision Project... )
\il Iﬂl @ Mew Multi-Project Workspace,,.

Open Project...
Project
: Close Project
E*1§ Project: SPP
Export »

Manage L2

Select Device for Target ..,
Remove [tem

Options for Target ‘Debug’... Alt=F7

Clean Targets

| L4 Build Target 7
Z Rebuild all target files

Batch Build...

== Translate.. Ctit=F7

Stop build

V|1 CATIConnectivi\CC256X BT\2015-11-20_M5P432_SDE_RC_2\Samples\SPPDemotkeilSPPDemo.Uvprojx
2 CA\TNConnectivih\CC256X BT\CC256x% 5TM32 Bluetopia SDKw4.0.2 1\NoO3\STM3 240G -EVAL\SamplesiSPPLEDemo\Na QS \RVMDK\SPPLEDem o, uvprojx
3 C\KeihARM:\Boards\ST\STM3240G-EVAL\Blinky\Blinky. uvproj
4 C\KeilARM:\Boards\3T\STM3240G-EVALBlinky_ULp\Blinky.uvproj
5 C\Keil\ARM'\Boards\ST\STM3240G-EVAL\RTX_Blinky\Blinky.uvproj
& ChKeilARMYBoards\ST\STM3240G-EVAL\RL\CANVCAN_Ex1\CAM_Exl.uvprej
7 CAKeilARM:\Boards\sT\STM3240G-EVAL\RL\FlashFSYSD_File 5D _File,uvproj

Build Output
8 CAKeiNARM\Boards\aT\STM3240G-EVALNRLLUSE Device\HIDAHID .uvproj
9 CAKeilARM\Boards\ST\STM3240G-EVAL\RL\USEY Device\Memory\Memory uvproj
10 ChKeilARMYBoards\STWSTM3240G-EVALNRL\USE \Device\Memory_FlashFS\SD_File\Memory.uvpraj
Build taraet files CMSIS-DAP Debuaaer

Figure 6-10. Build Project — Target

Note

After a few minutes, the build process finishes and should build a .axf file. Each time the
configuration is changed, a new .axf file must be built.

2. Choose from the following two options.

For Debug Mode Only, do as follows:
a. Select Start/Stop Debug Session to start loading the profile on the MSP432 device (see Figure 6-11).
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EA cATIConnectivin\CC256X BT\2015-11-20 MSP432 SDK_RC_2\Samples\SPPDema\keil\SPPDemo.

File Edit Wiew Project Flash Peripherals Tools  SVCS

NEdHd» @l @
Iil ':= # i LoAD Debu F?S‘.

= £
Project
= 1% Project: SPPDemo 3
B4 Debug ;1
= [ d Application =
= Bluetopia o
{1

3
= Ld driverlib
L

=

| Ld Libraries
@ CMsts

1 MSP-EXP432P401R

. e

Start/Stop Debug Session
Rezet CPU

Run

Stop

Step

Step Over

Step Out

Run ta Cursor Line

Show Next Statement

Breakpaints,,,
Insert/Remove Breakpoint
Enable/Disable Breakpoint
Disable All Ereakpoints
Kill All Breakpoints

05 Suppart
Execution Profiling
Memory Map...

Infine Assembly..,

Functhon Editor [Open Ini Filel.

Window Help

cr=Fs /| @
F5

b

bration ¥

0 | ety

FI0 E _ sStarc
Ctri=F11
Ctri=F10
Ctri-B
F3
Cirl+Fa
Ctrl+5Shift=F9
»
L]

E revizio

1

& Project @Frooks §3 Funct. Dy Temp T\

SRl i

{1}

Text Editor /i Configuration Wizard /

Figure 6-11. Start/Stop Debug Session

Note

The debug session finishes in a few minutes.

b. Stop the debugging session from the Debug menu.

Note

The profile loads on the MSP-EXP432P401R LaunchPad development kit.

c. Unplug the device.
d. Plug in the device.
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* For Release and Debug Modes:
a. Press the LOAD icon to start loading the profile on the MSP432 device (see Figure 6-12).

LA CATIConnectivit\CC256) BT\2015-11-20_MSP432 SDK_RC !

File Edit. View Project Flash Debug Peripherals Toc

@ e |m
| Debug E FiLs |
Projedct a @ J startup_

=¥ Project: SPPDemo T
= g2 Debug 2 3

Figure 6-12. LOAD Button

Note

The profile finishes in a few minutes. The profile loads on the MSP-EXP432P401R
LaunchPad development kit.

b. Unplug the device.
c. Plug in the device.

7 Sample Applications

TI dual-mode Bluetooth stack on MSP432 MCUs includes sample applications directory available with source
code which demonstrates the use of the TI’s Bluetooth stack. These sample applications are a simple, command
line applications that display a list of available commands. Table 7-1 lists the specific audio connectors for the
audio sample applications. The parameters for this port are as follows:

» Baud: 115,200

« Data Bits: 8
« Parity: None
» Stop Bits: 1

¢ Flow Control: None
Table 7-1 lists available profiles for Bluetooth SDK.
Table 7-1. Available Profiles for Bluetooth SDK

Profile Role NoOS Platforms
cos MSP-EXP432P401R
Sink BOOST-CCEMADAPTER
A3DP Demo_SNK Controller '}?Fﬁ CC256XCQFNEM
e CC3200AUDBOOST() (2)
ccs MSP-EXP432P401R
Source BOOST-CCEMADAPTER
A3DP Demo_SRC Target :2; CC256XCQFNEM
CC3200AUDBOOST(") (2)
Server ccs MSP-EXP432P401R
ANP Demo oont IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Server ccs MSP-EXP432P401R
CSCP Demo ont IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Target ccs MSP-EXP432P401R
FMP Demo Locgator IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
MSP-EXP432P401R
. IAR BOOST-CCEMADAPTER
HFP Demo_AG Audio Gateway Keil CC256XCQFNEM
CC3200AUDBOOST(") (2)
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Table 7-1. Available Profiles for Bluetooth SDK (continued)
Profile Role NoOS Platforms
ces MSP-EXP432P401R
HEP Demo HF Audio Gateway AR BOOST-CCEMADAPTER
- Hands-Free unit Keil CC256XCQFNEM
CC3200AUDBOOST( )
Host ccs MSP-EXP432P401R
HID Demo Device IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Host ccs MSP-EXP432P401R
HOGP Demo Device IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Collector ccs MSP-EXP432P401R
HRP Demo Sensor IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
ces MSP-EXP432P401R
HSP Demo Audio Gateway IAR BOOST-CCEMADAPTER
Headset Keil CC256XCQFNEM
CC3200AUDBOOST( )
Collector ccs MSP-EXP432P401R
HTP Demo T;’ frf] °m or IAR BOOST-CCEMADAPTER
ermomete Keil CC256XCQFNEM
Server ccs MSP-EXP432P401R
iBeacon Demo Client IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Server ccs MSP-EXP432P401R
MAP Demo Client IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Server ccs MSP-EXP432P401R
PASP Demo Client IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Server ccs MSP-EXP432P401R
PBAP Demo Crient IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Monitor ccs MSP-EXP432P401R
PXP Demo Reporter IAR BOOST-CCEMADAPTER
P Keil CC256XCQFNEM
Device A ccs MSP-EXP432P401R
SPP Demo Devico B IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
ccs® MSP-EXP432P401R
SPPDMMulti Demo Server IAR®) BOOST-CCEMADAPTER
Keil® CC256XCQFNEM
Server ccs MSP-EXP432P401R
SPPLE Demo Cﬁ n‘i IAR BOOST-CCEMADAPTER
e Keil CC256XCQFNEM

(1) To evaluate the audio and voice sample application, a codec EVM like the CC3200AUDBOOST must be connected to the P10 port of
the MSP432. Regarding the proper PCM direction setting on the CC256XCQFN-EM board for this sample application, see Section 5.1.

(2) Because the BOOST-CCEMADAPTER and CC3200AUDBOOST BoosterPack pinouts conflict with each other, the
CC3200AUDBOOST cannot be stacked on the MSP432 LaunchPad while the BOOST-CCEMADAPTER is being used. For details
on how to connect the CC3200AUDBOOST through jumper wires for audio and voice sample applications, see Section 5.1.

(3) The SPPDMMulti Demo application allows the user to simultaneously evaluate complex scenarios and multiple connections in various
roles using Bluetooth Classic and Bluetooth Low Energy. Enabling all those features causes the size of the application code to exceed
the code space limitation of the MSP432P401R (256K flash) device in debug mode build configuration (no compiler optimization) for
CCS, IAR, and Keil IDEs. This limitation can be avoided by changing the compiler optimization in debug mode settings to reduce code
size or by evaluating the sample application in release mode build configuration.

7.1 Classic Bluetooth Sample Applications

A3DP Sink Demo

» The assisted advanced audio distribution profile (A3DP) shows how to send stereo audio over Bluetooth.
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» For a step-by-step demonstration of how to run this application for the sink role, visit the ASDP demo sink
wiki.

A3DP Source Demo

* The assisted advanced audio distribution profile shows how to send stereo audio over Bluetooth.

» For a step-by-step demonstration of how to run this audio gateway application for the source role, visit the
A3DP demo source wiki.

HFP Demo

* The hands-free profile (HFP) lets the user demonstrate the use of hands-free profile on embedded device.

The HFP is used to connect a headset or speaker phone with a mobile device to provide remote control and
voice connections.

* The HFP supports two roles: hands free and audio gateway.

» For a step-by-step demonstration of how to run the audio gateway application, visit the HFP AG demo
application wiki.

» For a step-by-step demonstration of how to run the hands-free application, visit the HFP HG Demo
application wiki.
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HID Demo

* The human interface device (HID) enables a host to connect and control a HID device.
» For a step-by-step demonstration of how to run this application, visit the HID demo wiki.

HSP Demo

* The headset profile (HSP) lets the user demonstrate the use of HSP on embedded device. The HSP is used
to connect a headset or speaker phone with a mobile device or to connect an audio gateway with a headset
device to provide basic control and voice connections.

» For a step-by-step demonstration of how to run this application, visit the HSP demo wiki.

MAP Demo

» The MAP demo lets the user exchange message objects over Bluetooth.

» For a step-by-step demonstration of how to run this application, visit the MAP demo application wiki.
PBAP Demo

» The PBAP demo lets the user exchange phonebook objects over Bluetooth.

» For a step-by-step demonstration of how to run this application, visit the PBAP demo application wiki.
SPP Demo

» This application shows how to use the SPP module and how to handle the different callback events. The
application can be used to interface with a remote SPP client or server.
» For a step-by-step demonstration of how to run this application, visit the SPP demo application wiki.

7.2 Classic Bluetooth + Bluetooth Low Energy Sample Applications

SPP + SPPLE Demo

* This application shows how to use low energy (LE) and the GATT profile. This sample emulates using SPP
over LE using the GATT profile. This sample acts as an LE master and an LE slave.

» This application also shows how to use the SPP module and how to handle the different SPP callback
events. The application acts as either an SPP server or an SPP client and exposes the same command set
for SPP as the SPPDemo.

» For a step-by-step demonstration of how to run this application, visit the SPP + SPPLE demo wiki.

SPPDMMulti Demo

» This application is based on the SPP + SPPLE Demo application and demonstrates how to utilize the chosen
features from Bluetooth specification 4.1 and Bluetooth specification 4.2:

— LE Dual Mode Topology: Connect in classic Bluetooth and Bluetooth Low Energy to the same device.

— LE Link Layer Topology: Support multiple simultaneous roles, that is, Peripheral and Central.

— L2CAP LE Connection Oriented: Support LE Credit Based Flow Control Mode.

— LE Ping: Used to verify presence of the remote Link Layer. In addition, can be used to verify message
integrity in the LE ACL by forcing the remote device to send an LE ACL packet that contains a valid MIC.

— LE Low Duty Cycle Advertising: Designed for a case where reconnecting with a specific device is required,
but time is not of the essence or when it is not known if the central device is in range

— 32-bit UUID: Register services with aliases that are represented as 32-bit values instead of 128-bit UUIDs

— LE Secure Connections: Enhance the LE Security Manager with public key Elliptic Curve Diffie-Hellman
(ECDH) key generation.

» The application allows the user establish connection between multiple Bluetooth Low Energy devices using
the SPPLE custom service, send Bluetooth commands and exchange data over Bluetooth Low Energy. This
application also shows how to use the SPP module and how to handle the different SPP callback events. The
application acts as either an SPP server or an SPP client and exposes the same command set for SPP as
the SPPDemo.

» For a step-by-step demonstration of how to run this application, visit SPPDMMulti demo wiki.
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7.3 Bluetooth Low Energy Sample Applications

ANP Demo

» This application shows how to use LE and the GATT profile. This sample implements the alert notification
profile (ANP) using the GATT profile. This sample acts as an LE master and an LE slave.
* For a step-by-step demonstration of how to run this application, visit the ANP demo wiki.

iBeacon Demo

» The iBeacon profile is used to provide a different type of location-based information and services. There are
two roles defined in this profile: a server and a client. The server transmits a user-defined message, which is
received by any client that is in range. The received iBeacon message can trigger different behaviors.

» This application lets the user advertise specific Bluetooth Low Energy data that can be read by an iBeacon
scanner (client).

» For a step-by-step demonstration of how to run this application, visit the iBeacon demo wiki.

HRP Demonstration

» This application shows how to use LE and the GATT profile. This sample implements the heart rate
monitoring profile (HRP) using the GATT profile. This sample acts as an LE master and an LE slave.

* For a step-by-step demonstration of how to run this application, visit the HRP demo wiki.

HTP Demonstration

» This application shows how to use LE and the GATT profile. This sample implements the health thermometer
profile (HTP) using the GATT profile. This sample acts as an LE master and an LE slave.

» For a step-by-step demonstration of how to run this application, visit the HTP demo wiki.

PASP Demo

» This application shows how to use LE and the GATT profile. This sample implements the phone alert status
profile (PASP) using the GATT profile. This sample acts as an LE master and an LE slave.

» For a step-by-step demonstration of how to run this application, visit the PASP demo wiki.

HOGP Demo

* This application shows how to use LE and the GATT profile. This sample implements the HID using the GATT
profile.

» For a step-by-step demonstration of how to run this application, visit the HOGP demo wiki.

PXP Demon

» This application shows how to use LE and the GATT profile. This sample implements the proximity profile
(PXP) using the GATT profile. This sample acts as an LE master and an LE slave.

» For a step-by-step demonstration of how to run this application, visit the PXP demo wiki.

FMP Demo

» This application shows how to use LE and the GATT profile. This sample implements the find me profile
(FMP) using the GATT profile. This sample acts as an LE master and an LE slave.

» For a step-by-step demonstration of how to run this application, visit the FMP demo wiki.

CSCP Demo

» This application shows how to use LE and the GATT profile establish connection between two Bluetooth Low
Energy devices with the cycling speed and cadence service (CSCS), notify measurements and change the
sensor location and cumulative wheel value in the Speed Cadence (SC) Control Point.

» For a step-by-step demonstration of how to run this application, visit the CSCP demo wiki.
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8 Revision History

Changes from Revision A (August 2019) to Revision B (December 2021) Page
» Updated language to reflect Bluetooth 5.1 certification............cccuiiiiiiiii e 2
» Updated the numbering format for tables, figures and cross-references throughout the document................... 2
* Updated Bluetooth version to 5.1 and qualification lINKS............ccooiuiiiiiiiiii e 2
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