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

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 4.2 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 TI's seventh-generation Bluetooth core and provides a product-
proven solution that is Bluetooth-4.2 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—Bluetooth certified and royalty free
» Offers fully qualified Bluetooth stack (QDID 85355 and QDID 69886)
» 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

e Supports CCS, Keil®, and IAR Embedded Workbench® IDEs

@ MSP432, LaunchPad, BoosterPack, Code Composer Studio are trademarks of Texas Instruments.

@ Keil, ARM, uVision are registered trademarks of ARM Limited (or its subsidiaries).

©®  Bluetooth is a registered trademark of Bluetooth SIG.

@ |IAR Embedded Workbench is a registered trademark of IAR Systems AB.

®  Bluetopia is a registered trademark of QUALCOMM ATHEROS, INC.; STONESTREET ONE, LLC; SS1 ACQUISITION, LLC; Stonestreet

One, Inc.
®  All other trademarks are the property of their respective owners.
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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, 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)

e Phonebook access profile (PBAP 1.0)

» RFCOMM protocol (RFCOMM)

» 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)
e 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 (IAP 1/iAP 2)
Provided as an add-on upon request
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3 Sample Application Overview

The Sample Applications included in the CC2564CMSP432BTBLESW allow the users to evaluate TI's
CC2564C dual-mode Bluetooth 4.2 device 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 1 shows an overview of the demonstration example.

UART UART
Connection Connection

PC1

4))) (((0

cl

Copyright © 2016, Texas Instruments Incorporated

Figure 1. Demonstration Example Overview
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4 Requirements
The following hardware and software tools are required for a complete evaluation:
Hardware
e One MSP432 LaunchPad Development Kit
— MSP-EXP432P401R
* One EM Adapter BoosterPack
— BOOST-CCEMADAPTER
e One CC2564C QFN EM board
— CC256XCQFN-EM
¢ One SimpleLink Wi-Fi CC3200 Audio BoosterPack (optional) for audio and voice sample applications
— CC3200AUDBOOST
Software
¢ Tl Dual-Mode Bluetooth stack
— On MSP432 MCUs: CC2564CMSP432BTBLESW
* Recommended IDE versions for testing
— Code Composer Studio™ integrated development environment (CCS 6.1.1.00022)
— 1AR Embedded Workbench® v7.3
— ARMe Keil® pVision®® IDE v5.17.0.0
Figure 2 and Figure 4 show the hardware requirement combinations.
CC256XCAFN-EM
/
MSP—EXP432?K
LaunchPad
Copyright © 2016, Texas Instruments Incorporated
Figure 2. Hardware Requirement Combinations
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5.1

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 TI's dual-mode
Bluetooth stack on MSP432 MCUs. Additionally, the Tl BoosterPack plug-in module for audio and voice
(CC3200AUDBOOQOST) can be connected to the BOOST-CCEMADAPTER and the MSP-EXP432P401R to
evaluate the audio and voice sample applications.

Setting Up the Hardware

To set up the hardware, do as follows:

1. Fit the 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 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 1. CC256XCQFN-EM PCM Direction for Audio and Voice Sample Applications

CC256XCQFN-EM ® o ®

Demo Name PCM Role R18 R19 R11
A3DP Demo_SNK Master (Default) DNI 10K Q 0 Q or DNI
A3DP Demo_SRC,
HFP Demo_AG,
HFP Demo_HF, Master DNI 10K Q DNI
and HSP Demo
@ DNI indicates Do not install.

SWRU497A—-November 2016—Revised August 2019 CC2564C Tl Dual-Mode Bluetooth® Stack on MSP432™ MCUs 5
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Figure 3 shows the position of the R18, R19, and R11 resistors on the CC256XCQFN-EM board.

Copyright © 2016, Texas Instruments Incorporated

Figure 3. 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 4.

Because the BOOST-CCEMADAPTER and CC3200AUDBOOST BoosterPack pinouts
conflict with each other, the CC3200AUDBOQOST 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.

NOTE:

6 CC2564C Tl Dual-Mode Bluetooth® Stack on MSP432™ MCUs SWRU497A—November 2016—-Revised August 2019
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CC256XCOFN-EM

- BOOST-CCEMADAPTER

Board
CC3200AUDBOOST
MSP-EXP432P401R
LaunchPad
Copyright © 2016, Texas Instruments Incorporated
Connection Designator BOOST-CCEMADAPTER Pin CC3200AUDBOOST Pin
P21-4 J1-18
P21-5 J1-20
P20-6 J1-14
P20-9 J1-16
Connection Designator MSP-EXP432P401R Pin CC3200AUDBOOST Pin
3v3 J1-1
Ground GND J1-4
I2C_SDA 10.2 J1-19
10.3 J1-17
Figure 4. CC3200AUDBOOST Connection With
BOOST-CCEMADAPTER and MSP-EXP432P401R
SWRU497A—November 2016—Revised August 2019 CC2564C TI Dual-Mode Bluetooth® Stack on MSP432™ MCUs 7
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Table 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 (34)
Mic (U6)
HSP Demo LINE_OUT (J4)

NOTE: For the default settings for the CC3200AUDBOOST device, see the CC3200 SimpleLink™
Wi-Fi® and 0T Solution, a Single Chip Wireless MCU - Audio BoosterPack user's guide.
Ensure the reliability of the connections that are shown in Figure 4.

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.

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.

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

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.

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

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.

8 CC2564C Tl Dual-Mode Bluetooth® Stack on MSP432™ MCUs SWRU497A—November 2016—-Revised August 2019
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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

P wnN PR

Navigate to the workspace through Project — Import CCS Projects.

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

NOTE: The CCS SPPDemo project opens (see Figure 5).

¥+ Import CCS Eclipse Projects

Select CCS Projects to Import

@ Select search-directory:

() Select archive file:

Discovered projects:

Select a directory to search for existing CCS Eclipse projects.

Browse...

I " [l

A Select All

Quick Access

| [EC

Browse For Felder

Select root directory of the projects to import

[7] Autematic
[C] Copy proje

Open the Resd 4

. HOGPDemo
. HRPDemo
. H5PDeme
. HTPDemo
. iBeaconDemo
; MAPDemo
. PASPDemo
. PBAPDzmo
, PXPDemo
. SPPDemo

| ccs

| ewarm

J kil
. SPPLECemo

J CC256x M4 Bluetopia SDK

m

Figure 5. 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.

-

we Properties for ANPDemo

typee Dilter bt

Resaurce
General
& Build
# MEP432 Compiles
Processer Options
Optimization
Include Options
MISRA=C=2004
ULP Advisar
o Advanced ﬂp!lﬁns
+ MEP43E Linker
|+ MEP43Z Hex Utility
Debug

L) Show advanced settings

General

Configuration; chb-ug _[_ﬂu:lnlt_l_

'E Manage Confiquratians...

[ 3 Main |
Device
Famaly: MSP432
Variant <select or type filter text>

v [MSPI2MOLR

z)

Connection: | Texss Instruments XD5110 USB Debug Frobe [Default]

b | (applies to whole project)

0 anage the project's target-configuration automatically

Advanced settings

Coampiler versson: 0 L'?ITS_&E m_..s:z.?]_

Dutput type Executable

Output format: EAH-(EI.F) v_l
Device endianness: ittle

Linker cormrmand file:

Runtime support librany: < automatic>

ok || cance

Figure 6. Project Properties / General

6. Ensure the MSP432 device is connected.

10
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7. Select the debug icon from the toolbar (see Figure 7).

«» CCS Edit - Code Composer Studio
File Edit Wiew Mavigate Project Run  Scripts  Window Help

T ;%vé,@

2 2
[ Project Explorer 532 =R=S
4= SPPDemo [Active - Debug]
+ [a Includes
+ [ Application
» [p Bluetopia
= Debug
» [y Platforms
» = targetConfigs

- -

Figure 7. 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 8).

[+ CCS Debug - SPPDemo/Bluetopia/btpskrnl/BTPSKRML.c - Code Composer Studio

File Edit View Project Tools Run  Scripts Window Help
o~ @@ Iil--- 2 i@ B -RRBS €00
#Debug foxcy = =/

4 ¢ SPPDemo [Code Composer Studio - Device Debugging]
4 g Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended)
BTPS GetTickCount() at BTPSKRML.c:503 0:00019B3C
BTPS_ProcessScheduler() at BTPSKRMNL.c:661 0:00019006
BTPS_ExecuteScheduler() at BTPSKRML.c:632 0:00019CF5
main() at Main.c:295 00001 CFFO
_c_int00() at boot.asm;222 0x0001E2CE (_c_intD0 does not contain frame information)

Figure 8. 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.

SWRU497A—November 2016—Revised August 2019 CC2564C Tl Dual-Mode Bluetooth® Stack on MSP432™ MCUs 11
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5. Select either the Debug or Release configuration from the drop-down menu (in this example, select
Debug, see Figure 9).

ﬁ SPPDemo - IAR Embedded Warkbench IDE

File Edit View Project Simulator Tools Window
Do Hd = | |
Workspace x

[Dehug -

Files o ||

B (G SPPDemo . «
}-m C3 Application x
= [ Blustapia x
[JPlatforms .
L@ [ Output

Figure 9. 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 10).

& SPPDemo - TAR Embedded Workbench TDE

File Edit View |Peoject] Semlstar Took  Windew Help
Ry =N- ) Add Files.., -
Wi ce Add Group...
D'ETILQ Irmpeort Fule List
Files Add Project Connection...,
E P SPPDem Edit Configuratians Beesrens
& O Apphcal |
—E (1 Blustop . b main a2
CaCioup | Cotaor P =
Add Existing Project |
Optioni... Al=FT
Version Control System |
Mazke 7o
Daza_t
Compile ColeF7 |
Rebudd Al pre ror
Clean I’
Betch busld FB  Bar surs
FFFDemo C-5TAT Static Analyss ¥ [
Massagas stop Build Break |
Et.‘:wnl:c:l and Debug Cerl+D :
Debug without Downloading
Make & Restant [ J
Festart Debugger =St t=F
Covmmlosd ]
|
u SFR Setup
3
— Open Device Descnption File »
Downlaad the 2ppli Save List of Regisbers [

Figure 10. Download and Debug

NOTE: Letthe IDE debug and load the software onto the device. This process may take 5 to 10
minutes.

12 CC2564C Tl Dual-Mode Bluetooth® Stack on MSP432™ MCUs SWRU497A—November 2016—-Revised August 2019
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8. Click the red X icon in the IAR

r.
ﬁ SPPDemo - IAR Embedded Workbench IDE

toolbar to stop debugging (see Figure 11).

Dedd & (=] \ -

File Edit View Project Debug Disassembly Simulator Tools Window Help

B SPPDemo ... v
= D1 Application

BIPS_Initialization_t

HCI DriverInformation t
HCI_HCTLLConfiguration_t
HCI_Driwver_Reconfigure_Data_t

& (I Blustopia /* The following is t
@ [ Platiorms /% wi
L@ 3 Output /% layer, create the main applica
2  |int main(void)
{
int

P % oog
S mEe @& | B 08 B |ob ol

— o o 21 e
= gy it

x e
Warkspace ‘
Debug -

. SRR R R AR AR AR R R R R AR AR AR R AR E AR R AR R E AR E AR AR REEREEAR ]

Files & B

/* Global/Non-Static Functions s

B R R T LT

n entry point.
ize the OS Abst.
hread and start the scheduler.#/

Result;
BIPS_Initialization;
HCI DriverInformation;
HCILLConfig;
DriverReconfigureData;

main() ~ » Disassembly

Goto

Disassembly
int main{wvoid)

{

main

O0x160cd: O=xk
HAL_Conf igureHs
O0xl160c6: O=f
Sleephllowed =
Oxlé0ca: O=Z
Oxlé0cc: O=x4
Ozlk0ce: 0=x7
HCI_DRIVER SET_

Total nurmber of errors: 0
Total number of warnings: 0

-
= Debuglog Buid

#* Configure the hardvare for its intended use. w7 0=16040: 0=2
HAL ConfigureHardware(); O=160d2: O=f
. | HCI_DRIVEE_SET_
SPPDemo T e = = = w1 ANARA nv'v
x
Messages File Line m
sysctl.c
systick.c
uartc B
wilt_a.c
Linking

[

a

Figure 11. Red X

To begin using the profile, do as follows:
1. Click the Go icon in IAR (see Figure 12).

% SPPDemo - IAR Embedded Waorkbench IDE

v

[y

File Edit View

D@ &

Workspace

Project

Disasser

Debug

8|23 LXE

ir

Figure 12. 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 pVision5 opens.

5. Select either the Debug or Release configuration from the drop-down menu (in this example, select
Debug, see Figure 13).

C:ATRConnectivity\CC256X BT\2015-11-20_MSP432 SDK_RC_

File Edit View Project Flash Debug Peripherals  Tools SVCS  Window Help

N d@| s s@a|ac|eo|PrBRls

= | @ HaLCon

= % Project: SPPDemo

= %7 Debug

& [ Application
& [ Bluetopia
@[3 driverlib
£l MSP-EXP432P41
| [ HALe
[1 HALK
1 HrROWCFG.
[ startup_Ms!
[1 cc3200aur
[1 cc3200aur
@[ Libraries
& cvsis

Nl ] | T

Figure 13. Configurations

14 CC2564C TI Dual-Mode Bluetooth® Stack on MSP432™ MCUs
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To build the code, do as follows:
1. Navigate to Project — Build Target in the program menu (see Figure 14).

m CATIConnectivi\CC236X BTh2015-11-20_MSP432_SDK_RC_2\Samples\SPPDemo\keil\SPPDema.uvprojx - uVision -

= A
= e
Project
=-“% Project SPP
= 45 Debug
+ [ Appl
+-Ld Blug
#-L0 drive
o= MSP|

BN

T
Eer.. | e {F

Build Output

File Edit View | Project | Flash Debug Peripherals Tools SWCS Window Help

Mew pVision Project...

Mew Multi-Project Workspace...
Open Project...

Close Project

Export

Manage

Select Device for Target ...
Remave Item

Options for Target 'Debug’... Alt=F7

Clean Targets

Build Target F7
| Rebuild all target files

Batch Build...
Translate... Ctrl=F7

Stop build

1 C\TNConnectivity\CC256X BT\2015-11-20 MSP432_SDK_RC_2\Samples\SPPDema'\keil\SPPDema.uvprojx

2 C\TConnedtivity\CC256X BT\CC256x STM32 Bluetopia SDKWw4.0.2.1\NoO5\STM3240G-EVALYSamples\SPPLEDemo\No OS\RVMDK\SPPLEDemo. uvprojx
3 C\KeilARM\Boards\ST\STM3 2406 -EVAL\Blinky\Blinky. uvproj

4 C\KeilhARM\Boards\ST\STM3240G-EVAL\Blinky_ULp\Blinky.uvproj

5 C\KeilARM\Boards\ST\STM3240G-EVAL\RTY_Blinky\Blinky.uvpraj

& C\KeilARM\Boards\ST\STMZ 240G -EVAL\RLNCARNNCAN_Bxl WCAN_Exd .uvprej

7 C\KeilARM\Boards\ST\STM3240G-EVAL\RL\FlashFS\SD_File\SD_File.uvproj

& C\KeilARM\Boards\ST\STM3240G-EVAL\RL\USB\Device\HID\HID. uvproj

9 C\KeilARM\Boards\ST\STM3240G-EVAL\RL\USB\Device\Memon/\Memaory uvproj

10 C\KeilARM\E oards\ST\STM3240G-EVAL\RL\USE\Device\Memory_FlashF5\SD_File\Memory.uvproj

Build taraet files

CMSIS-DAP Debuaaer

Figure 14. 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.
e For Debug Mode Only, do as follows:

a. Select Start/Stop Debug Session to start loading the profile on the MSP432 device (see
Figure 15).
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kA CATNConnectivib\CC256X BT\2015-11-20_MSP432_SDK_RC_2\Samples\SPPDemc'keil\SPPDermo.
File Edit View Project Flash Peripherals Tools SVCS Window Help
=" §| ) ﬁ5| id} start/Stop Debug Session Ctri=F5 | | )
32 @ $% | Debu f57 Reset cPU
Project Run F5
. _ _
=% Project: SPPDemo @ stop bration W
sl Debug {3 step Fra TR
[d Application
{¥* Step Qwver F10 _ Sras
[ J Bluetopia i SEEIT
L {¥ Step Out Ctri=F11
L3 driverlib P012-2013%
£ MSP-EXP432P401R {} Runto Cursor Line Ctri+=F10 I
3 Libraries v Show Mext Statement :
nt= (TI)
’ CMSIS Breakpoints... Ctrl+B TI'=s mic
@ Inzert/Remove Breakpoint B pupplier=
— X . e not conb
Enable/Disable Breakpoint Ctrl=F2 ber to o
Y Disable All Breakpoints
&% Kill All Breakpoints Ctrl=Shift«Fg 5 PROVID
WHETHER
05 Support »§ IMPLIED
o PRECOSE AP
Execution Profiling 4 SE LILEL
Memory Map... T REASCH
Inline Assembly... F revizio
Function Editor (Open Ini File)...
L i
=] Project @Eaai': {} Funct... 0y Temp... F\TEK": Editor ,-(' Configuration Wizard f
Figure 15. 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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Software Setup

e For Release and Debug Modes:

a. Press the LOAD icon to start loading the profile on the MSP432 device (see Figure 16).

kA CATINConnectivity\CC256X BT\2015-11-20_MSP432_SDK_RC_.

File Edit WView Project Flash Debug Peripherals Toc

Err IR L
it e I Debug |z| £\|
Project o [ ] startup_
=& Project: SPPDemo iy
2 H

E-g47 Debug
Figure 16. 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.
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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 3 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 3 lists available profiles for Bluetooth SDK.

Table 3. Available Profiles for Bluetooth SDK

Profile Role NoOS Platforms
ccs MSP-EXP432P401R
Sink BOOST-CCEMADAPTER
A3DP Demo_SNK Controller '&Fﬁ CC256XCQFNEM
CC3200AUDBOOST®®
ccs MSP-EXP432P401R
Source BOOST-CCEMADAPTER
A3DP Demo_SRC Target '}fgﬁ CC256XCQFNEM
CC3200AUDBOOST®®
Server ccs MSP-EXP432P401R
ANP Demo ione IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Server ccs MSP-EXP432P401R
CSCP Demo ione IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Tarqet ccs MSP-EXP432P401R
FMP Demo Locgtor IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
MSP-EXP432P401R
. IAR BOOST-CCEMADAPTER
HFP Demo_AG Audio Gateway Keil CC256XCQFNEM
CC3200AUDBOOST®®
ccs MSP-EXP432P401R
Audio Gateway BOOST-CCEMADAPTER
HFP Demo_HF Hands-Free unit '}fgﬁ CC256XCQFNEM
CC3200AUDBOOST®®
Host ccs MSP-EXP432P401R
HID Demo Povice IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Host ccs MSP-EXP432P401R
HOGP Demo Povice IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Collector ccs MSP-EXP432P401R
HRP Demo Seneer IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
ccs MSP-EXP432P401R
HSP Demo Audio Gateway AR BOOST-CCEMADAPTER
Headset kel CC256XCQFNEM
CC3200AUDBOOST®®

(6]

()

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.

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.
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Table 3. Available Profiles for Bluetooth SDK (continued)

Profile Role NoOS Platforms
Collector Cccs MSP-EXP432P401R
HTP Demo Thermometer IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Server Cccs MSP-EXP432P401R
iBeacon Demo Client IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Server Cccs MSP-EXP432P401R
MAP Demo Client IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Server Cccs MSP-EXP432P401R
PASP Demo Client IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Server Cccs MSP-EXP432P401R
PBAP Demo Client IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
Monitor Cccs MSP-EXP432P401R
PXP Demo Renorter IAR BOOST-CCEMADAPTER
P Keil CC256XCQFNEM
Device A Cccs MSP-EXP432P401R
SPP Demo Device B IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM
ccs® MSP-EXP432P401R
SPPDMMulti Demo Server IAR® BOOST-CCEMADAPTER
Keil® CC256XCQFNEM
Server Cccs MSP-EXP432P401R
SPPLE Demo Client IAR BOOST-CCEMADAPTER
Keil CC256XCQFNEM

@®)

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.

» 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

e 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.

e 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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7.2

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.

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.

e 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 BLE devices using the SPPLE
custom service, send Bluetooth commands and exchange data over BLE. 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.

20
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7.3 Bluetooth low energy Sample Applications
ANP Demo
e 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
e 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
e 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
e 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
e 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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