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By purchase of any of the products described in this document the customer accepts the document's 

validity and declares their agreement and understanding of its contents and recommendations. Panasonic 

Industrial Devices Europe GmbH (Panasonic) reserves the right to make changes as required at any time 

without notification. 

 

© Panasonic Industrial Devices Europe GmbH 2017. 

All rights reserved. 

This Application Note does not lodge the claim to be complete and free of mistakes. 

 

The information contained herein is presented only as guidance for Product use. No responsibility is 

assumed by Panasonic for any infringement of patents or any other intellectual property rights of third 

parties that may result from the use of Product. No license to any intellectual property right is granted by 

this document, whether express or implied, by estoppel or otherwise. 

Description of hardware, software, and other information in this document is only intended to illustrate the 

functionality of the referred Panasonic product. It should not be construed as guaranteeing specific 

functionality of the product as described or suitable for a particular application. 

Any provided (source) code shall not be used or incorporated into any products or systems whose 

manufacture, use or sale is prohibited under any applicable laws or regulations. 

Any outlined or referenced (source) code within this document is provided on an “as is” basis without any 

right to technical support or updates and without warranty of any kind on a free of charge basis according 

to § 516 German Civil Law (BGB) including without limitation, any warranties or conditions of title, non-

infringement, merchantability, or fitness for a particular purpose. Customer acknowledges that 

(source) code may bear defects and errors. 

The third-party tools mentioned in this document are offered by independent third-party providers who are 

solely responsible for these products. Panasonic has no responsibility whatsoever for the performance, 

product descriptions, specifications, referenced content, or any and all claims or representations of these 

third-party providers. Panasonic makes no warranty whatsoever, neither express nor implied, with respect 

to the goods, the referenced contents, or any and all claims or representations of the third-party providers. 

To the maximum extent allowable by Law Panasonic assumes no liability whatsoever including without 

limitation, indirect, consequential, special, or incidental damages or loss, including without limitation loss of 

profits, loss of opportunities, business interruption, and loss of data. 
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1 About This Document 

1.1 Purpose and Audience 

The purpose of this document is to explain how to set up a working software development 

environment using Panasonic’s EVAL_PAN1760EMK experimenter kit for the PAN1760 

Bluetooth Low Energy module and an arbitrary host controller. 

The PAN1760 Bluetooth Low Energy module is referred to as “the PAN1760” or “the module” 

within this document. The EVAL_PAN1760EMK experimenter kit is referred to as “the 

experimenter kit”, and STMicroelectronics’ microcontroller development board Nucleo-F303RE 

is referred to as “the Nucleo board”. 

The document is first and foremost intended for software engineers. However, it is generally 

useful for anyone wanting to understand the development setup and the software integration 

process. 

 

1.2 Revision History 

Revision Date Modifications/Remarks 

0.1 15.02.2017 Initial draft 

0.2 06.03.2017 Revised spelling 

0.3 20.03.2017 Added section “Sample Project Structure” and TCU configuration 

0.4 20.04.2017 Changed base template of the document 

0.5 08.06.2017 Editorial review 

1.0 09.06.2017 Final review; all markups removed; frames of text boxes and tables 

improved 

 

1.3 Use of Symbols 

Symbol Description 

 

Note 

Indicates important information for the proper use of the product. 

Non-observance can lead to errors. 

 

Attention 

Indicates important notes that, if not observed, can put the product’s functionality 

at risk. 

 
Tip 

Indicates useful information designed to facilitate working with the software. 

 [chapter number] 

[chapter title] 

Cross reference 

Indicates cross references within the document. 

Example: 

Description of the symbols used in this document  1.3 Use of Symbols. 
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Symbol Description 

 Requirement 

Indicates a requirement that must be met before the corresponding tasks can be 

completed. 

 Result 

Indicates the result of a task or the result of a series of tasks. 

This font GUI text 

Indicates fixed terms and text of the graphical user interface. 

Example: 

Click Save. 

Menu > Menu item Path 

Indicates a path, e.g. to access a dialog. 

Example: 

In the menu, select File > Setup page. 

This font File names, messages, user input 

Indicates file names or messages and information displayed on the screen or to 

be selected or entered by the user. 

Examples:  

pan1760.c contains the actual module initialization. 

The message Failed to save your data is displayed. 

Enter the value Product 123. 

[ Key ] Key 

Indicates a key on the keyboard, e.g. [ F10 ]. 

 

1.4 Related Documents 

Please refer to chapter  3.1 Toshiba Software and Documentation for information on the 

Toshiba documentation referenced within this document. 

Please refer to the Panasonic website for additional related documents  7.1.2 Product 

Information. 
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2 Introduction 

As hardware and software development in a project often start at the same time, the software 

engineer usually does not have the final hardware to start developing on. At this point, 

development kits are a very helpful platform to make some initial progress in a project. 

Panasonic provides the EVAL_PAN1760EMK experimenter kit for the PAN1760. Even though 

the experimenter kit comprises a Toshiba TMPM369 ARM Cortex-M3 microcontroller to control 

the PAN1760, this might not be the controller one plans on using in a project. For that reason, 

this Application Note describes how to use the experimenter kit as a PAN1760 breakout board 

with an external microcontroller on another development board. 

The development board chosen for this documentation is STMicroelectronics’ Nucleo-F303RE, 

with an STM32F303RET6 ARM Cortex-M4 microcontroller serving as a host controller for the 

PAN1760. However, the provided information can easily be transferred to any other host 

controller.  

In order to go through the whole host controller integration process properly, the setup is used 

to implement a simple heart rate sample application, which interacts with a smartphone 

application. 

 

Please refer to the Panasonic website for related documents  7.1.2 Product Information. 
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3 Prerequisites 

This chapter describes the prerequisites that have to be met to successfully work through the 

remaining document. 

 

 

Any files, document names, and Internet links are stated on the basis of their 

current availability. They may change at any time. 

Please note that document and file versions divergent to the ones stated in 

this documentation can lead to unexpected behavior of hardware and 

software. 

 

3.1 Toshiba Software and Documentation  

As the PAN1760 is based on Toshiba’s TC35667 BLE Single chip, this document will reference 

various Toshiba documents to avoid documentation duplication. 

 

List of referenced documents 

[1] Toshiba. TOPASM369BLE Rapid Startup Guide Version 3.0 

[2] Toshiba. TOPASM369BLE Hardware Guide Version 3.0 

[3] Toshiba. TC356xx Quick Start Guide Version 3.1.0 

[4] Toshiba. Software manual for Bluetooth host-based systems Version 3.1.0 

[5] Toshiba. Software manual for system integration Version 3.1.0 

 

To have access to these documents, it is necessary to register with the Toshiba extranet at 

https://apps.toshiba.de/web/SDKRegistration/. 

 

Once the registration is complete, download the following documents and files: 

 

“Rapid Startup Guide” and “Hardware Guide” 

1. In the Toshiba extranet, go to the Bluetooth Developer Zone. 

2. Select Toshiba Bluetooth Software Information in the top left corner, expand the page 

hierarchy in the bottom left corner, and select the page Development Board 

Documentation. 

3. In the section BT Starter Kit with Host Microcontroller („TMPM369“) 

Documentation, download the appropriate rapid startup guide as well as the hardware 

guide for the available hardware.  

 

 

The hardware used for the sample application described in this document is 

BMSKTOPASM369BLE in the version v3.00. 

https://apps.toshiba.de/web/SDKRegistration/
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Toshiba Bluetooth SDK 

1. Go to the Bluetooth Developer Zone and select Toshiba Bluetooth Software 

Information in the top left corner. 

2. Expand the page hierarchy in the bottom left corner and select the Downloads Main 

page.  

3. Download the latest SDK in the Software Development Kit (SDK) table. The SDK 

version used for the sample application described in this document is v3.1.0. 

 

3.2 J-Link Software and Documentation 

Another important tool used within this Application Note is J-Flash Lite. If J-Flash is not yet 

installed, go to https://www.segger.com/downloads/jlink and download the appropriate J-Link 

Software and Documentation Pack for your system. 

 

3.3 FreeRTOS Software and Documentation 

The sample application accompanying this document utilizes FreeRTOS in the version 8.2.3. 

Use the following link to download the FreeRTOS source code: 

http://sourceforge.net/projects/freertos/files/FreeRTOS/V8.2.3/FreeRTOSV8.2.3.zip/download 

 

 

The demo project is just a single-task system with a processing main loop so it 

can also be implemented without an operating system. 

 

3.4 Terminal Software 

Depending on the microcontroller and toolchain used, it can be helpful to make use of a terminal 

to debug the desired application, as the Toshiba SDK provides printf-based serial debug output.  

 

Possible terminal programs 

 HTerm 

 Tera Term  

 HyperTerminal 

 

We recommend using HTerm as it provides a proper look and feel next to the basic underlying 

serial functionality. 

https://www.segger.com/downloads/jlink
http://sourceforge.net/projects/freertos/files/FreeRTOS/V8.2.3/FreeRTOSV8.2.3.zip/download
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4 Hardware 

This chapter describes the hardware setup consisting of the PAN1760 EVAL_PAN1760EMK 

experimenter kit and the ST Nucleo-F303RE development board as well as the preparation of 

all components. 

 

4.1 Preparation 

Before connecting the two boards, it is important to understand the wiring on the experimenter 

kit to avoid any interference from its host controller while controlling the PAN1760 with an 

external controller.   

The UART interface and the reset pin of the PAN1760 are directly connected to the Toshiba 

microcontroller TMPM369 through conducting paths. These paths are tapped and connected to 

the pin header X3, which makes it possible to control the PAN1760 from an external controller. 

As there is no simple hardware solution like jumpers to separate the TMPM369 and the 

PAN1760, it is necessary to initialize the GPIOs PF0 - PF3 and PD7 of the TMPM369 to “input” 

in order to make the PAN1760 controllable from an external controller. To initialize the GPIOs: 

 

Flash the accompanying binary file onto the TMPM369 

1. Execute the tool “J-Flash-Lite”. 

2. Choose Toshiba and TMPM369FDXBG as Device. 

3. Click Erase Chip. 

4. Choose tmpm369_gpio_init.bin as Data File. 

5. Click Program Device. 

 

4.2 Setup 

When the TMPM369 has been successfully flashed, an external microcontroller can be 

connected to the experimenter kit via the pin header X3, which has the following pin out: 

 

 

 

 

 

 

 

On the Nucleo board, all necessary pins are routed to the pin header CN10. With this 

information, the two boards have to be connected as follows: 

 

X3 connector EVAL_PAN1760EMK – PAN1760 CN10 connector Nucleo-F303RE – STM32F303  

Pin 2 – GND Pin 9 – GND 

Pin 3 – GPIO5 (UARTRTS) Pin 14 – PA11 (USART1_CTS) 

Pin 4 – GPIO6 (UARTCTS) Pin 12 – PA12 (USART1_RTS) 

Pin 5 – GPIO4 (UARTRXD) Pin 21 – PA9 (USART1_TX) 

VCC 1 2 GND 

GPIO5/UARTRTS/UART2TXD 3 4 GPIO6/UARTCTS/UART2RXD 

GPIO4/UARTRXD 4 6 GPIO3/UARTTXD 

RESET_PAN/PD7 7 8 GPIO1/AIN0 
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X3 connector EVAL_PAN1760EMK – PAN1760 CN10 connector Nucleo-F303RE – STM32F303  

Pin 6 – GPIO3 (UARTTXD) Pin 33 – PA10 (USART1_RX) 

Pin 7 – nReset Pin 23 – PA8 (GPIO_OUT) 

 

The setup should look as follows: 

 

 

 

Please note that both boards have to be connected to their appropriate 

voltage supplies to avoid malfunction. 

 

 

For any other external microcontroller, please refer to the Product 

Specification, the Hardware Guide, and/or the Schematics in order to connect 

everything properly. 

 

 

The PAN1760 operates at 3.3 V. A divergent voltage to the reset pin and the 

UART interface might damage the module or lead to malfunction. 

Please consider level shifting if the microcontroller operates on a different 

voltage level. 
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5 Software 

This chapter describes the interface configuration of the host controller, the firmware 

initialization of the PAN1760, the integration of the Toshiba Bluetooth SDK, the configuration of 

the PAN1760, and the implementation of the heart rate sample application.  

 

5.1 Sample Project Structure 

In order to get the most from this chapter, it is helpful to refer to the accompanying source code. 

Due to the given hardware basis, the source project was generated with STM32CubeMX. The 

following project structure was therefore almost predefined: 

 

 
 

The folders “Includes”, “Drivers”, “Inc”, and “Middlewares” contain hardware driver, library, and 

operating system files and have not been edited.  

The “Src” folder contains STM32-related source files and was extended with the board.c, 

event.c, and pan1760.c files. board.c contains all board-related configurations, whereas 

event.c contains RTOS-related event abstractions. pan1760.c contains the actual module 

initialization and main.c implements the event-driven main task of the project. The “bluetooth” 

folder contains the Bluetooth SDK with its various APIs. The “stub_functions” sub-folder 

contains the API stub functions of which the files ble_api_implementations.c, 

tcu_api_implementations.c, timer_api.c, and uart_api_implementations.c 

have been edited. 
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5.2 Host Interface Configuration 

Considering the sample application, the tasks of the host controller are to handle Bluetooth 

communications in interaction with the PAN1760, read a heart rate sensor, and give some 

feedback about the application status. In order to realize these tasks, it is essential to properly 

configure the interfaces of the host controller. 

For the interaction with the PAN1760, the external host controller first needs to implement a 

UART interface with the following settings: 

 

UART Interface 

Baudrate 115 200 bps 

Data Bits 8 

Parity None 

Stop Bits 1 

Flow Control None by default, but it is recommended to activate hardware flow control on the 

host controller and the module after the module has booted. 

 

 

The above settings are the default settings of the PAN1760. Other settings 

can be negotiated with the module at any time.  

For further information please refer to the Toshiba Bluetooth SDK 

 3.1 Toshiba Software and Documentation. 

 

For the heart rate demo application, the Nucleo board uses the USART1 interface, which is tied 

to the pins PA9 (TX), PA10 (RX), PA11 (CTS), and PA12 (RTS) as stated earlier.  

To control the reset pin of the PAN1760, which is essential for the firmware initialization, the 

external host controller needs to implement a GPIO output. In the demo, the Nucleo board pin 

PA8 is used to reset the module.    

In order to realize an actual heart rate demo, it would be appropriate to use a heart rate or pulse 

sensor, but as the Nucleo board does not comprise any of those, the blue push button is used 

to simulate an increasing heart rate by each push. Hence, the pin PC13 is set to GPIO input in 

external interrupt mode with falling edge trigger detection. 

The application feedback is done with a single LED, which is off and blinks at 2.5 Hz if any fatal 

error occurs. The designated green user LED on the Nucleo board is used for this in the demo 

application code.  

If enabled, the Toshiba Bluetooth SDK is covered with serial debugging information about the 

current processing status. Hence, it is recommended to redirect the printf functionality to a 

UART interface or some trace macrocell to ease the development. 
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5.3 PAN1760 Firmware Initialization 

When the host controller is properly configured, it is time to initialize the PAN1760.  

 

 
  

The figure shows the flowchart of the internal PAN1760 boot process. It states that in order to 

boot into the desired HCI mode, the module checks the level on its GPIO3 (UARTTX) and 

GPIO5 (UARTRTS) pin when its reset pin has been released. 

Deriving from the flowchart and as specified in the hardware setup, the host controller first 

needs to configure one GPIO output pin to control the reset of the module. The controller has to 

pull this line low to reset the module and configure the other pins as described below. 

The UART flow control of the PAN1760 is inactive by default. Hence the module at first only 

uses the pins GPIO3 and GPIO4 for serial communication. A UART stop bit and therefore an 

inactive UART TX line is always high, so that with the provided firmware the GPIO3 will always 

indicate to boot into normal mode. The pins GPIO5 and GPIO6 are just GPIOs at this point. 

Thus, the host controller has to configure its UART CTS pin to GPIO output, pull the line low, 

and release the reset line in order to boot into HCI mode.  

The following sequence depicts this described boot sequence. 
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1. Reset the module by pulling the reset line low. 

2. Initialize the UART interface of the host controller. 

3. Initialize the CTS pin of the host controller and pull it low. 

4. Release the reset. 

 

When the reset line has been released, the module should respond with an HCI reset command 

complete event as depicted below. 

 

 
 

For the sake of completeness, please find the description of this event in the following table. 

 

Byte No. Byte Value Packet Information Description 

1 0x04 HCI Packet Type HCI Event Packet 

2 0x0E HCI Event Code Command Complete Event 

3 0x04 HCI Parameter Total Length - 

4 0x04 HCI Event Parameter 0 Number of HCI Command Packets 

5 0x00 HCI Event Parameter 1 Command Opcode (none due to hardware reset) 

6 0x00 HCI Event Parameter 2 Command Opcode 

7 0x00 HCI Event Parameter 3 Command Status: Succeeded 

 

Once the PAN1760 has successfully booted into HCI mode as described above, it is time to 

integrate the Toshiba SDK into the host controller source project in order to use its HCI and 

higher level APIs to control the PAN1760 more easily. 
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5.4 Host SDK Integration 

As there is already sufficient documentation about the software integration process of the 

Toshiba SDK into a host controller source project from Toshiba itself, this section will solely 

provide a guide through the integration and a brief description of the integration process. 

When the SDK has been downloaded ( 3 Prerequisites), open the SDK folder and browse to 

its documentation folder. In this folder there are at least three documents worth reading for the 

integration process, although not all the information is applicable for the platform used. 

 

Document Description 

„Quick Start Guide“ This guide provides interesting general information about the SDK 

package itself as well as the entry points for further working steps. 

„Software Manual for Host-based 

Systems“ 

This manual provides important information about the hardware and 

software environment as well as sample applications. It is 

recommended to make use of these sample applications to better 

understand the usage of the SDK and profiles when implementing an 

own application. 

„Software Manual for System 

Integration“ 

This manual describes the actual software integration, the platform 

porting layers, and the Toshiba Bluetooth SDK usage. Consult this 

document to integrate and initialize the Bluetooth SDK. It might also 

be helpful to refer to the accompanying software demo application to 

successfully execute the integration. 

 

Depending on the platform and on the desired application, the SDK enables the user to save 

memory by including stub functions for unused functionality and removing the fully-implemented 

functions. This mechanism has also the advantage to get a better overview of the project as 

several files can be removed from the project. 

For the accompanying PAN1760 heart rate sample application with the configuration  

 “Slave” (at link layer), 

 “Peripheral” (at GAP layer), and 

 “Server” (at GATT layer), 

the following files have been added to the project from the Toshiba Bluetooth dual mode driver: 

 

API/File Type Files 

HCI API 

hci_api/include/hci_api.h 

hci_api/hci_api_internal.h 

hci_api/hci_api.c 

hci_api/hci_api_tc35661_stub.c 

hci_api/hci_api_tc35667.c 



  PAN1760 Host Controller Integration 
    

 5 Software 
 

 
 

Application Note Rev. 1.0  Page 16 
 

API/File Type Files 

BLE API 

ble_api/include/ble_api.h 

ble_api/include/ble_api_master.h 

ble_api/include/ble_api_slave.h 

ble_api/include/ble_api_server.h 

ble_api/include/ble_api_client.h 

ble_api/include/ble_api_smp.h 

ble_api/ble_api_internal.h 

ble_api/ble_api.c 

ble_api/ble_api_client_stub.c 

ble_api/ble_api_common.c 

ble_api/ble_api_master_stub.c 

ble_api/ble_api_mng.c 

ble_api/ble_api_mng_common.c 

ble_api/ble_api_mng_srv.c 

ble_api/ble_api_mng_whitelist.c 

ble_api/ble_api_server.c 

ble_api/ble_api_server_common.c 

ble_api/ble_api_slave.c 

ble_api/ble_api_smp_common.c 

ble_api/ble_api_smp_common_versions.c 

ble_api/ble_api_smp_mas_stub.c 

ble_api/ble_api_smp_slave.c 

ble_api/ble_api_tc35661_stub.c 

BT API 

bt_api/include/bt_api.h 

bt_api/include/bt_api_common.h 

bt_api/include/bt_api_mng.h 

bt_api/include/bt_api_spp.h 

bt_api/include/bt_api_ven_ble.h 

bt_api/include/bt_api_ven_spp.h 

bt_api/include/bt_api_ven_flash.h 

bt_api/bt_api_internal.h 

bt_api/bt_api_ven_ble.c 

bt_api/bt_api_common.c 

TCU API 

tcu_api/include/tcu_api.h 

tcu_api/include/tcu_le_gatt_cli.h 

tcu_api/include/tcu_le_gatt_ser.h 

tcu_api/include/tcu_le_gatt_sdb.h 

tcu_api/include/tcu_le_smp.h 

tcu_api/include/tcu_mng_le.h 

tcu_api/include/tcu_mng.h 

tcu_api/include/tcu_spp.h 

tcu_api/include/tcu_ven.h 

tcu_api/tcu_internal.h 

tcu_api/tcu_internal.c 

tcu_api/tcu_le_gatt_ser.c 

tcu_api/tcu_le_gatt_cli.c 

tcu_api/tcu_le_mng.c 

tcu_api/tcu_le_smp.c 

tcu_api/tcu_mng.c 

tcu_api/tcu_ven.c 

tcu_api/tcu_api_host.c 

UART API 
uart_api/include/uart_api.h 

uart_api/uart_api.c 
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API/File Type Files 

Low Energy 

low_energy/server/include/heart_rate_api.h 

low_energy/server/include/server_device_information_api.h 

low_energy/server/services/server_service_heart_rate.c 

low_energy/server/services/server_service_generic_access.c 

low_energy/server/services/server_service_device_information.c 

low_energy/server/profiles/server_profile_heart_rate.c 

Stub Functions 

stub_functions/bt_api_implementation.c 

stub_functions/ble_api_implementation.c 

stub_functions/key_store_ble_api.c 

stub_functions/timer_api.c 

stub_functions/rtc_api.c 

stub_functions/tcu_api_implementation.c 

stub_functions/uart_api_implementation.c 

stub_functions/server_heart_rate_api.c 

 

In addition to these files, the types.h and debug.h files from the Toshiba sample applications 

have been added to the project. Please note that these files can also be self-implemented if 

another behavior is desired. It is highly recommended to examine these files to get an 

understanding of their purpose.  

After the files have been added to the project, the stub functions in  

• uart_api_implementation.c, 

• timer_api.h, and 

• ble_api_implementation.h 
 

have been implemented. Examine the accompanying sample application code as well as the 

Toshiba demo codes from the SDK to get a better understanding of the functions to be filled. 

Depending on the application requirements, there are also other stub functions which have to 

be implemented. 

Further information  3.1 Toshiba Software and Documentation. 

The heart beat sample application declares the following compile time macros: 

• ROM_006 

• DEBUG 
 

In the SDK version 3.1.0, it is necessary to add the following code into 

key_store_ble_api.h and remove any call to internal_apis.h. 

#include "version_specific.h" 

 

/*! Contains device name of BLE device */ 

struct bt_device_name  

{ 

 uint8_t crc8;     /*!< crc */ 

 uint8_t name_length;    /*!< Device name length */ 

 uint8_t device_name[TCU_SIZE_DEVICE_NAME]; /*!< Device name */ 

}; 
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5.5 Host Bluetooth Configuration and Initialization 

Following the PAN1760 firmware initialization, the previously integrated SDK should be used to 

configure the module and initialize Toshiba’s BLE API as described in chapter “5.1 Initialisation” 

of Toshiba’s “Software manual for system integration”  3.1 Toshiba Software and 

Documentation. 

The module configuration process happens in HCI mode. After the configuration, the mode has 

to be changed into TCU (Toshiba Control Unit) mode, which is a high-level command interface 

for Toshiba Bluetooth chips. The sequence from reset release to TCU mode is depicted below.  

 

 

 

 

 

The steps taken to configure the module in HCI mode are listed below with the respective SDK 

functions. The full configuration is tied into the sample code function 

pan1760_device_init() in the source file pan1760.c and can be reviewed there. 
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Read the reset response 

int ret; 

 

// Read the hardware reset response 

ret = hci_api_hardware_reset_handler(); 

 

Request to enable hardware flow control 

// Send the request to enable RTS/CTS flow control and read the response 

ret = hci_api_set_rtscts(); 

 

Initialize the USART interface with flow control (no SDK function) 

// Initialize the UART with hardware flow control RTS/CTS 

board_uart_config(115200, BOARD_UART_FLOW_CTRL_RTS_CTS); 

 

Read the firmware version from the TC35667 

enum tsb_bluetooth_chip_version version; 

 

// Read the PAN1760 firmware 

ret = hci_api_read_firmware_version(&version); 

 

Enable the PAN1760 I2C interface 

// Enable the PAN1760 I2C interface 

ret = hci_api_set_i2_enable(); 

 

Read the BD address from the PAN1760 EEPROM 

uint8_t buf[6]; 

 

// Read the PAN1760 EEPROM 

ret = hci_api_read_eeprom(0xa0, 0x01, 0x02, buf, sizeof(buf)); 
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Write the BD address to the RAM 

uint8_t bd_addr[6]; 

 

// Byte order in EEPROM is reversed to what HCI controller expects 

for (int i = 0; i < 6; i++) 

{ 

 bd_addr[5 - i] = buf[i]; 

} 

 

// Write the BD address to RAM 

ret = hci_api_write_bd_addr(&bd_addr[0]); 

 

Switch to TCU mode 

// Switch to TCU mode 

ret = hci_api_switch_to_tcu_mode(version); 

 

// Wait for the PAN1760 to switch to TCU mode 

osDelay(30); 

 

As soon as the configuration of the module is complete and the mode has been changed to 

TCU, all the available SDK APIs can be used. In the sample application only the BLE API is 

used. It has to be initialized as shown below. 

 

enum ble_api_result result; 

 

// Initialize BLE 

result = ble_api_init(version); 

 

The application can now be implemented as described in  5.6 Host Application 

Implementation.  
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5.6 Host Application Implementation 

The application implementation on the host controller side consists of service initializations 

depending on the application requirements, the starting of the device role, and the final 

implementation of the main loop. In the sample project, this code can be found in the source file 

named pan1760.c. 

 

Initialize the GAP Service 

// Initialize the GAP Service 

g_characteristic_gap_device_name.name = "PAN1760"; 

g_characteristic_gap_device_name.length = sizeof(g_characteristic_gap_device_name.name) - 1; 

 

Initialize the Device Information Service 

static const uint8_t manufacturer_name[] = "Panasonic"; 

static const uint8_t model_number[] = "PAN1760"; 

static const uint8_t manufacturer_identifier[] = { 0x01, 0x02, 0x03, 0x04, 0x05 }; 

static const uint8_t organizationally_unique_identifier[] = { 0x01, 0x02, 0x03 }; 

 

// Initialize the Device Information Service 

g_characteristic_model_number_string.model_number = model_number; 

g_characteristic_model_number_string.length = sizeof(g_characteristic_model_number_string.model_number) - 1; 

 

memcpy(&g_characteristic_system_id.manufacturer_identifier[0],  

 &manufacturer_identifier[0],  

 sizeof(g_characteristic_system_id.manufacturer_identifier)); 

memcpy(&g_characteristic_system_id.organizationally_unique_identifier[0],  

 &organizationally_unique_identifier[0], 

 sizeof(g_characteristic_system_id.organizationally_unique_identifier)); 

 

g_characteristic_manufacturer_name_string.manufacturer_name = manufacturer_name; 

g_characteristic_manufacturer_name_string.length = 
 sizeof(g_characteristic_manufacturer_name_string.manufacturer_name) - 1; 
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Initialize the Heart Rate Service 

struct heart_rate_measurement heart_rate_measurement; 

 

// Initialize the Heart Rate Service 

struct heart_rate_measurement *hr = &heart_rate_measurement; 

memset(hr, 0, sizeof(*hr)); 

hr->flags = 0; 

hr->heart_rate_value = 0x00; 

hr->energy_expended_field = 0x0001; 

 

ret = heart_rate_profile_init(APPEARANCE_CATEGORY_GENERIC_HEART_RATE_SENSOR,   
  BODY_SENSOR_LOCATION_BODY_SENSOR_LOCATION_CHEST); 

 

Start the Device Role 

// Start the device role 

result = ble_api_peripheral_role_start(ADDRESS_CONFIGURATION_PUBLIC); 

 

When the device role has started, it is possible to pick up the advertisement of the heart rate 

device with another BLE device such as a smartphone running a BLE scanning application.  

However, a connection would fail, because there is no message, timer, and BLE application 

handling yet. 

This handling is implemented in the application main loop as described in section “5.2.3 

Application main loop for Hostmode” in Toshiba's “Software manual for system integration” 

 3.1 Toshiba Software and Documentation. The loop used in the heart rate sample application 

covers message event handling, timer event handling, and the waiting for these events based 

on FreeRTOS.  

Some of the callbacks in ble_api_implementation.c have to be implemented so that the 

heart rate application can accept incoming connections. It is recommended to identify the SDK 

usage of these callbacks by including a breakpoint into each one of them.  

When all the necessary callbacks have been identified and implemented and the message and 

timer handling have been taken care of, it is possible to connect to the heart rate application 

and read all of its device information. 

The last thing to do is to implement the actual heart rate measurement.  

In order to read the heart rate value from a sensor, the stub function 

heart_rate_update_measurement() in server_heart_rate_api.c can be used to set 

the  heart_rate_measurement.heart_rate_value.  

As the demo application does not comprise a heart rate sensor, a simple interrupt routine has 

been implemented which increases the heart_rate_measurement.heart_rate_value by 

one every time the button is pressed.  

 

Please refer to the source project of the sample application as well as the 

Toshiba SDK demo applications to get an understanding of the SDK usage. 
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6 Testing the Application 

This chapter describes the functional testing of the heart rate application using the smartphone 

application Kinetis BLE Toolbox from NXP in the version 4.0.0, which can be downloaded from 

the Google Play Store respectively from the Apple Store. 

 

Verify the functionality of the application 

1. Open the Kinetis BLE Toolbox and select the item Heart Rate. 

 The app scans automatically for devices which implement the Heart Rate Profile. 

When the application is set up correctly, it should come up in the list of heart rate 

devices as shown in the left picture below. 

2. Connect to the heart rate device by selecting it from the list.  

If there are multiple devices in the list and it is not possible to distinguish between the 

devices by name, watch out for the RSSI to drop while moving the smartphone towards 

the desired device. 

 When the devices are connected, the screen should look like the center picture 

below. 

3. Make a note of the status of the connection in the bottom left corner. 

 Pushing the blue button on the Nucleo board results in a raise of the heart rate value. 

This result is shown in the right picture below. 
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7 Appendix 

7.1 Contact Details 

7.1.1 Contact Us 

 

Please contact your local Panasonic Sales office for details on additional product options and 

services: 

 

For Panasonic Sales assistance in the EU, visit 

https://eu.industrial.panasonic.com/about-us/contact-us 

Email: wireless@eu.panasonic.com 

 

For Panasonic Sales assistance in North America, visit the Panasonic Sales & Support Tool to 

find assistance near you at 

https://na.industrial.panasonic.com/distributors 

 

 

 

Please visit the Panasonic Wireless Technical Forum to submit a question at  

https://forum.na.industrial.panasonic.com 

 

 

 

7.1.2 Product Information 

 

Please refer to the Panasonic Wireless Connectivity website for further information on our 

products and related documents: 

 

For complete Panasonic product details in the EU, visit 

http://pideu.panasonic.de/products/wireless-modules.html 

 

For complete Panasonic product details in North America, visit 

http://www.panasonic.com/rfmodules 

https://eu.industrial.panasonic.com/about-us/contact-us
mailto:wireless@eu.panasonic.com
https://na.industrial.panasonic.com/distributors
https://forum.na.industrial.panasonic.com/
http://www.panasonic.com/rfmodules

