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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.

This document is copyrighted. Reproduction of this document is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Do not
disclose it to a third party.

All rights reserved.
This Software Guide 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 fithess 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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1.2

1.3

1.4

1 About This Document

About This Document

Purpose and Audience

This software guide is intended as a quick start guide and explains how to setup the PAN1760A
USB stick, describes the basic usage modes and gives an introduction to the software that is
provided.

The document is intended for software engineers.

Revision History

Revision Date Modifications/Remarks

1.0 25.10.2017 Initial version

Use of Symbols

Symbol Description
Note
® Indicates important information for the proper use of the product.
Non-observance can lead to errors.
Attention
A Indicates important notes that, if not observed, can put the product’s functionality
at risk.

= [chapter number] Cross reference
[chapter title] Indicates cross references within the document.
Example:

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

Related Documents

[1] PAN1760A Design Guide

Please refer to the Panasonic website for more information as well as related documents
= 8.2.2 Product Information.

[2] Tohsiba Bluetooth SDK developers guide
[3] Toshiba BLE AT command specification

Software Guide Rev. 1.0 Page 4



Panasonic PAN1760A Software Guide

2 Overview

2 Overview

The PAN1760A USB stick is a development platform for the Bluetooth Low Energy PAN1760A
module.

It is based on the Bluetooth Low Energy chipset TC35678 from Toshiba.

For further information please visit = https://toshiba.semicon-storage.com/eu/product/wireless-
communication/bluetooth/tc35678.html

Toshiba provides a Bluetooth software development kit (SDK) that is available after registration.
For further information please visit = https://apps.toshiba.de/web/SDKRegistration/

The Toshiba Bluetooth SDK includes a straight-forward serial cable replacement protocol called
the SPPoverBLE profile.

This software guide explains the usage of the SPPoverBLE profile in system configurations that
are possible with the PAN1760A module in order to give customers a quick start for their
designs.

The guide refers to the software package release version 1.0.

To download the latest version please visit
= https://pideu.panasonic.de/products/bluetooth/PAN1760A-Bluetooth-Low-Energy-
Module.html

Please refer to the Panasonic website for related documents = 8.2.2 Product Information.
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3 Installation

J-Link

PAN1760A
USB-Development Dongle

SWD

UsB UsB

r
,

Breakout
Hub PIN header PAN1760A

FTDI

UART

The PAN1760A USB stick consists of the following components:
e PAN1760A module

e PIN header breakout section
e Segger J-Link SWD debugger

e FTDIUSB UART

It might be necessary to install drivers for some of the components.

3.1 Device drivers

3 Installation

Please note that both the FTDI USB UART and the Segger J-Link SWD debugger will provide a

COM port to the system.

=y Gerate-Manager

= |2 S

Datei Aktion Ansicht 7?7
e @ HE "

‘}

> 53 Akkus

4 Y3 Anschitisse (COM & LPT)

- _"2¥ ECP-Druckeranschluss (LPT1)

? JLink CDC UART Port (COM3)

: ? USB Serial Port (COM4)

:> S2F Audio-, Video- und Gameconiroller

b zfj Bildverarbeitungsgeréte

> - Computer

b ":'TJ Eingabegerate (Human Interface Devices)

B moslnan

m

used to interface directly with the PAN1760A module.

® In this example only the COM port labeled as USB Serial Port (COM4) can be

Software Guide Rev. 1.0
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3.1.1

3.1.2

3.2

3.3

3.3.1

3 Installation

FTDI USB UART

Depending on the operating system that is used, drivers for the FTDI USB UART might or might
not be installed automatically.

Having the drivers installed correctly is mandatory for all the examples mentioned in this guide.
If in doubt, please check the FTDI website and install the drivers manually.

For further information please visit = http://www.ftdichip.com/Drivers/VCP.htm

Segger J-Link SWD debugger

Depending on the operating system that is used, drivers for Segger J-Link SWD debugger might
or might not be installed automatically.

Having the drivers installed correctly is not strictly mandatory for the basic examples mentioned
in this guide.

If in doubt, please check the Segger website and install the drivers manually.

For further information please visit = https://www.segger.com/downloads/jlink/

Toshiba Bluetooth SDK

Toshiba provides a software development kit (SDK) that is available after registration.
For further information please visit = https://apps.toshiba.de/web/SDKRegistration/

All examples shown in this document are based on the Bluetooth SDK version 3.2.0.1, so it is
mandatory to have that version downloaded.

This document only explains the specific features of the PAN1760A module. If in doubt or if you
need more details concerning the underlying chipset, please refer to the documentation from
the Toshiba Bluetooth SDK.

The Bluetooth SDK contains extensive documentation as well, for example the Bluetooth SDK
developers guide or the BLE AT command specification.

All documentation can be found in the directory

Software Package

This software guide refers to the software package version 1.0.

To download the latest version please visit
= https://pideu.panasonic.de/products/bluetooth/PAN1760A-Bluetooth-Low-Energy-
Module.html

The software package comes as a ZIP file and contains the following components:
o Software Guide (this file)
e Software Package ZIP file

e Unzipper tool
Software package ZIP file

This part contains all sample projects and the pre-compiled binaries that are referenced in this
guide.
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3 Installation

The sample project refers to certain files from the Toshiba Bluetooth SDK, so the SDK must be
present in a specific location.

3.3.2 Unzipper tool

Setting up the correct directory layout is tedious and error prone. In order to facilitate this
process, an unzipper tool is available that will execute all necessary steps in the correct order.

For the rest of this document it is assumed that the installation of the software
package was done to c:\pan1760a.

If a different path was used, please make sure to adopt the path names in the
examples accordingly.

For the unzipper to work correctly, the following files must be present in the same directory.
e panl760a_usb_ vl 0 unzipper.exe
e panl760a_usb_v1 0.zip
e BT SDK v 3.2 0 1.zip

Afterwards panl760a_usb_v1 0 _unzipper.exe can be executed.

& PANL760A USB V10 m = |E [

—

Working directory is 'c\panl760a’.

Found "pan1760a_usb_v1_0.zip".

|_ Proceed ‘

First make sure that version number of then unzipper matches the version number of the
software package you want to process.

If any of the necessary files is not present, the tool will immediately display an error message.
Continue the process by clicking Proceed.
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3 Installation

% PAN1760A USB V1 0 Unzipper = | O] -

Working directory is 'c\panl7&0a’.

Integrity check of pan1760a_usb_v1_0.zip ok.

Target directory does not exist yet. Good.

Target directory 'c\pan1760a\pan1760a_usb_v1_0" created.
Extraction of package ok.

Found all necessary files in Toshiba Bluetooth SDK.

Extracted Bluetooth driver portion from Toshiba Bluetooth SDK.
Extracted standalone driver portion from Toshiba Bluetooth SDK.
Extracted Bluetooth differential package.

Everything ok. Please ched c\panl1760a\panl1760a_usb_v1 0"

[ Close ‘

If all goes well the pre-configured software package will be present in the shown location
afterwards.

Please note that the necessary parts of the Toshiba Bluetooth SDK have been copied to the sdk
subdirectory.

The installer for the EasyStandalone tool has been extracted from the Toshiba
Bluetooth SDK and copied to the sdk directory as well for later installation.
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3.3.3

3.34

host_mode project
+---host_mode
|  +---application
| | +---deployment
| | \---include
|  \---bluetooth-sdk
| \---include
| at_command_mode
+---at_command_mode proiect
| \---application
| +---include
I
I
$-
I
I

\---source standalone__mode

proiect

--standalone_mode
\---application
\---include
+---ftdi
+ +---[...]
I
+---binaries
|  +---at_command_mode

Pre-compiled binaries

|  +---host_mode
|  \---standalone_mode
I
+---bluetooth_differences.zip
+---standalone_differences.zip
I
\---sdk
+---EasyStandalone
| +---1...]
+---bluetooth

Shared files from Toshiba
Bluetooth SDK

RS RS Installer for EasyStanda-
\---standalone

+---[...]

lone

3 Installation

The file bluetooth_differences.zip contains all files that are usually present in the Toshiba

Bluetooth SDK, but have been modified for the projects in this package.

The same is true for the file standalone_differences.zip.

These changes are explained in = 8.1 Changes to the Toshiba Bluetooth SDK.

Manual installation

If due to whatever reasons the unzipper tool cannot be used, the following steps have to be

done manually to create the necessary directory structure.
e Create a destination directory and change into it
e Unzip panl760a_usb_v1_0.zip
e Create a sdk subdirectory and change into it

e Copy bluetooth directory from

bluetooth_driver.zip\bluetooth_driver\bluetooth\

Software Guide Rev. 1.0
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3.4

3.5

3 Installation

e Go into bluetooth directory and unzip bluetooth_differences.zip over existing files
e Change into sdk directory again

e Copy standalone directory from

standalone_deployment.zip\standalone_deployment\standalone\

¢ Go into standalone directory and unzip standalone_differences.zip over existing files

Microsoft Visual Studio 2017

All the sample application projects that run on the PC are based on Visual Studio 2017.
It is sufficient to install the Visual Studio 2017 Community edition.

For further information please visit = https://www.visualstudio.com/downloads/

because the software package comes with pre-compiled binaries that can be

@ For the first steps it is not necessary to have Visual Studio 2017 installed,
used for testing.

IAR Embedded Workbench

All the sample application projects that run on the embedded Cortex-MO microcontroller are
based on IAR Embedded Workbench.

Because the code sizes of any of the projects exceed 32kB you either need to have a licensed
version or use the 30-day trial version.

For further information please visit = https://www.iar.com/iar-embedded-workbench/

installed, because the software package comes with pre-compiled binaries

® For the first steps it is not necessary to have IAR Embedded Workbench
that can be used for testing.
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41.1

4 Background information

Background information
Operating Modes

The PAN1760A module allows different operating modes which make different product
configurations possible.
The main operating modes are:

e Host mode

e AT command mode

e Standalone mode

Host mode

Host processor PAN1760A

Application

Bluetooth SDK Bluetooth

The host mode operating mode can be used in a dual chip product configuration, where the
chips are connected via UART.

The PAN1760A module provides the necessary Bluetooth functionality to a host processor,
which needs to run the Toshiba Bluetooth SDK. No software needs to be run on the PAN1760A
module itself.

This setup gives the most flexibility to the system designer, but the host processor needs the
necessary resources to run the Toshiba Bluetooth SDK.

Software Guide Rev. 1.0 Page 12
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4.1.2

4.1.3

4 Background information

AT Command Mode

Host processor PAN1760A

AT firmware
Bluetooth SDK

Application Bluetooth

The AT command mode operating mode can be used in a dual chip product configuration as
well and again the chips are connected via UART.

The PAN1760A module provides the necessary Bluetooth functionality to a host processor as
well, but in a simplified form by using an AT command like interface.

The Toshiba Bluetooth SDK is run on the PAN1760A module inside a special AT command
firmware.

This setup gives good flexibility to the system designer and the host processor does not need
many resources.

Standalone Mode

PAN1760A
Application

Sensors

Bluetooth SDK

Bluetooth

The standalone operating mode is a single chip configuration, where all processing is done by
the PAN1760A module itself.

The Toshiba Bluetooth SDK as well as the customer application is run in the context of the
Bluetooth processing.

The application has full access to the built-in peripherals and can use them for data input or
output.

This setup provides the most cost-efficient solution for a new Bluetooth-enabled product.
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Panasonic
4 Background information

4.2 Mode Selection
The operating mode of the PAN1760A module is determined by 2 GPIO jumpers in the PIN

header breakout section.
l"ﬂilﬂ' m &
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Regardless of the mode to be used GPIO 2 must always be set in the upward position

connecting the GPIO to GND.

When the mode has been changed the PAN1760A module needs to be reset

® by pressing the reset button.

421 HostMode

i

0 1 2 3 4 5
Both GPIO jumpers must be set to the upward position, connecting the GP1Os to GND

6 7 8 9 10

4.2.2 Standalone Mode

10

0 1 2 3 4 5 6 7 8 9
GPIO jumper 1 must be set to the downward position, connecting GPIO 1 to VCC

GPIO jumper 2 must be set to the upward position, connecting GPIO 2 to GND
Page 14
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4 Background information

423 AT Command Mode

0 1 2 3 4 5 6 7 8 9 10

e GPIO jumper 1 must be set to the downward position, connecting GPIO 1 to VCC
e GPIO jumper 2 must be set to the upward position, connecting GPIO 2 to GND

Please note that the AT command firmware must be written to the in-device
flash as explained in chapter = 6.1 Programming the AT Command Firmware

4.3 SPPoverBLE profile

The concept of Bluetooth Low Energy encourages developers to write custom and specific
Bluetooth Low Energy profiles for their special hardware.

But even if the Bluetooth SDK in conjunction with the PAN1760A module makes this very easy,
sometimes all you want to have is some sort of wireless serial cable replacement and transfer
some data easily between two devices.

Device A

Device B
PAN1760A

Application SPPoverBLE

PAN1760A

Application

Virtual COM port connection

The Bluetooth SDK already contains such a wireless serial cable replacement profile which is
called the SPPoverBLE profile.

If used on two devices A and B the SPPoverBLE profile basically provides a virtual COM port
connection between these 2 devices.

For more information please check out the SPPoverBLE profile client and
server specifications which are part of the Bluetooth SDK:

e BT SDK v 3 2 0 1.zip\BT_SDK v_3 2 0 1\documentation.zip\docu

e BT SDK v 3 2 0 1.zip\BT_SDK v_3 2 0 1\documentation.zip\doc

umentation\server_profiles\spp_over_ble_profile.pdf
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4 Background information

4.4 Bluetooth Low Energy Basics

The following Bluetooth Low energy basics will be briefly explained:
e Central and Peripheral device
e Master and slave

e Client and server

For more information please check out the Bluetooth Core Specification
= https://www.bluetooth.com/specifications/bluetooth-core-specification

The peripheral device is the device which announces a service via advertising, while the central
device discovers peripheral devices via scanning.

The master is the device which initiates a connection, while the slave device is accepting an
incoming connection.

If a device is providing any information to a remote device it is acting as a server, while the
other device using this information is called the client.

The most common setup is where a mobile phone acts as a central device, finds a peripheral
device via scanning, then acts as a master to establish a connection and then works as a client
to retrieve information.

Then there might be a sensor device, which acts as a peripheral device and waits for an
incoming connection while advertising. When a connection comes in, it acts as a slave and
accepts the connection, then works as a server to provide its sensor information.

Please note that the device configuration does not need to be fixed during the runtime of a
device.

Devices may freely change between being a peripheral device or a central device and then act
as a master or a slave. When in a connection, each device can be both a server and a client
and use the resources of the remote device freely.
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5

5.1

5.1.1

5 Host Mode

Host Mode

With the PAN1760A USB stick a standard PC can act as the host processor.

PAN1760A
USB stick

Application

Bluetooth SDK Bluetooth

The on-board FTDI USB UART will transparently convert the UART connection to a USB
connection for easier use.

The Toshiba Bluetooth SDK has to be run in the context of the host processor.

EasyPAN

EasyPAN is a tool that lets you explore most of the features of the PAN1760A USB stick with a
nice graphical user interface.

= https://pideu.panasonic.de/products/bluetooth/PAN1760A-Bluetooth-Low-

® EasyPAN is available as a separate download from
Energy-Module.html

Installation

Please unzip the EasyPAN ZIP archive to a local folder on your PC, because installing
EasyPAN from a network drive will not work.

The password for the ZIP archive is easypan.

Afterwards please execute setup.exe.

Software Guide Rev. 1.0 Page 17
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iﬁ! EasyPAN-Setup @

Fur die folgenden Komponenten
Microsoft NET Framework 4 Client Profile (x86 und x64) und
Update fiir NET Framework 4 (KB2468871)

Lesen Sie den folgenden Lizenzvertrag. Verwenden Sie die BILD-AB-Taste,
um den Restdes Vertrags anzuzeigen.

ERGANZENDE LIZENZBESTIMMUNGEN FUR
MICROSOFT-SOFTWARE

mf »

MICROSOFT .NET FRAMEWORK 4 FUR MICROSOFT
WINDOWS-BETRIEBSSYSTEM

MICROSOFT .NET FRAMEWORK 4 CLIENT PROFILE
FUR MICROSOFT WINDOWS-BETRIEBSSYSTEM

Druckansicht der Microsoft-Software-Lizenzbedingungen

Stimmen Sie den Bedingungen des Lizenzverirags zu?

Wenn Sie auf "Ich stimme nicht zu" klicken, wird die Installation abgebrochen
Fiir die Installation milssen Sie men

Ich stimme zu Ich stimme nicht zu

5 Host Mode

EasyPAN is based on the Microsoft .NET framework 4 Client profile. If this is not available on
your PC the installer wants to install it automatically.

In this case please confirm the installation and wait until the installation is finished.

Application Install - Security Warning

5=

Do you want to install this application?

Name:
EasyPAN

From (Hover over the string below to see the full domain):
C\Users\hunold\bluetooth\toshiba\git\attic\EasyPAN_1_0_0_0

Publisher:
Panasonic Industrial Devices Europe GmbH

b7

N

| o

While applications can be useful, they can potentially harm your computer. If you do not
trust the source, do not install this software. More Information...

Please check the authenticity of the application by verifying the publisher.

Afterwards confirm the installation by clicking Install.

Software Guide Rev. 1.0
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5.1.2

5.1.3

5 Host Mode

Disclaimer = | O S

General Terms & Conditions for Engineering Tools

&

This Limited Use License Agreement (*License”) sets forth the Terms and Conditions for use of

Engineering Tools (“Engineering Tools™) provided by Panasonic Industrial Devices Europe GmbH
("PIDEU") to the customer (“You” or “Licensee”). You agree to be bound by the Terms and

Conditions of this License and to use the Engineering Tools only in accordance with the Terms and
Conditions described below.

License

PIDEU reserves all right and title in the Engineering Tools.

Subiect to the terms and conditions of this License PIDEU herebv arants Yo evocable. non- ~
[ [ disagree |

After the first start the General Terms & Conditions for Engineering Tools are shown. Please
carefully check the agreement, scroll down and confirm by clicking | Agree.

If you don’t agree and click | disagree then the application cannot be used. If you change your
mind you can always start the application again from the Start menu.

Deinstallation

If you ever want to de-install EasyPAN you can do so by using the Remove program option in
the Program section of the Control Panel.

Usage
In the following example a SPPoverBLE profile connection between two PAN1760A USB sticks
shall be established using EasyPAN.

Please attach one of the PAN1760A USB sticks but make sure that it is jumpered to host mode
as explained in = 0

Host Mode. Afterwards please launch EasyPAN once.

| ,
EasyPAN EEES
Log Help

Select

@2

Refresh | [ ( Auto detect | [ ( ’S;E‘g |
e —
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5 Host Mode

Please select the correct COM port as explained in = 3.1 Device drivers or use the Auto detect

button to locate it.

Afterwards select the COM port and proceed by clicking Select.

Peripheral / server profile
@) Heart rate

) Health Thermy
@) SPP over BLE

|—I|

Central / client profile
() SPP over BLE

GAP / Advertising

EasyPAN = B -
Log Help
Connection

Device name 1760A-P

Device information
Manufacturer name  Panasonic

Model number PAN1760A

.

The first device will be configured as a peripheral device.

You can customize the configuration by changing the Device hame used for Advertising.

By clicking the Start button the device will be initialized accordingly.

EasyPAN @ 01:13:43:BA:BE:BA

= | 2] -

Log

SPP over BELE
Incoming Messages

Cutgoing Messages

SPP over BLE init done - Waiting for an incoming connection

Help

As long as no incoming connection is present all controls will be inaccessible.
Now attach the other PAN1760A USB stick and launch EasyPAN again.
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(1 casypan | = |
Log Help
Select
COM3
COM4

(b

[ Refresh

l [ ( _f_lito detect l [

(oeea) |

L8

Again select the correct COM port for the new device as explained in = 3.1 Device drivers or
use the Auto detect button to locate it.

Afterwards select the COM port and proceed by clicking Select.

-
EasyPAN S
Log Help
Connection

Peripheral / server profile
©) Heart rate
(©) Health Thermometer
() SPP over BLE

Gy 1
@) SPP over BLE

GAP / Advertising

Device name PAN176x USB
Device information
Manufacturer name ~ Panasonic

Model number PAN176x

(€4

L8

This device will now be configured as a central device.

By clicking the Start button the device will be initialized accordingly.
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-
EasyPAN @ 00:13:43:FF:12:29 l = |E g

Log Help

Device seleetion—
q|01:13:43:BA-BEBA - '1760A-P'
—

[ (;_;9 [ C 3 |

e

L8

The PAN1760A USB stick will immediately scan the environment for peripheral devices and
show them in the Device selection list.

If in doubt, please use the Refresh button to clear the list of found devices and restart the
scanning.

If the other device has been found, please select it in the Device selection list and click the
Connect button.
[ eosypan @ 01134384828 sl ot S| | 9 Eosypan @ 00:1343: [Tl =]

Log Log

SPP over BLE SPP over BLE
Incoming Messages Incoming Messages

Outi oin’s sages

Control

Disconnect

Data can be send now back and forth by entering it into the Outgoing messages box and
clicking the Send button.

The received data will be displayed in the Incoming messages section.

The central device acting as a master may terminate the connection — this is done by pressing
the Disconnect button.
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5 Host Mode

After the connection has been terminated the devices will return to their previous states: the
peripheral device will start to advertise again while the central device will scan for peripheral
devices.

PC Application

EasyPAN is a great tool to make the first steps with the PAN1760A USB sticks.

But it cannot be used as a starting point for custom projects, because it has a graphical user
interface and is written in a mixture of C# and C. The source code is not available for reference
either.

Because of this the software package includes a sample project called host_mode that shows
how to use the Bluetooth SDK in a plain C application.

It showcases the use of the SPPoverBLE profile and comes in 2 project configurations: one will
compile an application acting as a central device the other will compile an application acting as
a peripheral device.

testing and are available under the binaries/host_mode subdirectory in the

® The software package includes pre-compiled binaries that can be used for
installation directory.

Please remove all of the attached PAN1760A USB sticks.
Make sure that all the PAN1760A USB sticks are jumpered to mode as explained in = 0
Host Mode.

Now attach one of the PAN1760A USB sticks and launch a Windows command line prompt, for
example by executing cmd.exe from the Start menu.

& Administrator: CA\Windows\system32\cmd.exe - peripheral.exe ‘ﬂ‘&]

" »

c:A»cd c:\pan! hinaries\host_mode

host_mode>peripheral.exe 2

(}): version "F.08.87C-89 RO

Navigate to the binaries\host_mode folder with the cd command and execute peripheral.exe.
This PAN1760A USB stick will now act as a peripheral device.
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5 Host Mode

Now attach the other PAN1760A USB stick and launch another Windows command line prompt.
BN Administrator: C:\Windows\system32\cmd.exe - central.exe | =aE X

st_mode

host_modercentral.exe

Navigate to the binaries\host_mode folder with the cd command and execute central.exe.
This PAN1760A USB stick will now act as a central device.

The central device will immediately recognize the peripheral device and establish a connection.
E e N Yt

Afterwards, data can be transferred back and forth by simply pressing key in the respective
terminal window.

In this example the one side sent Hello, while the other side sent World.
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5 Host Mode

Any application can be terminated by pressing CTRL-C. The connection between the 2 devices
will be shut down accordingly.

If you want to restart the demo after pressing CTRL-C, make sure to press the
reset button on the corresponding PAN1760A USB stick.

In this example, peripheral.exe was interrupted by pressing CTRL-C and the connection
between the two devices was terminated.

Afterwards the corresponding PAN1760A USB stick was reset by pressing the reset button.
Then peripheral.exe was started again and the connection was immediately established again.
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5.3 COM Port Handling

The sample applications seem to magically find out which COM port they should use.

In order to make development easier, the applications don’t require that a COM port is given
and instead use the following heuristic to find the COM port they should use:

Number of
FTDI de-
vices == 0?

Number of Use that
FTDI de-
vices == 17?

device

Iterate over FTDI
devices and count
number of unused

devices

Number of
unused de-
vices == 1?

If you just use one PAN1760A USB stick at a time, then this scheme will always find the correct
COM port to use.
If you experiment with 2 or more PAN1760A USB sticks, then you can reset and restart any of

the devices at any time, as long as you keep the application on all the other PAN1760A USB
sticks running.

The benefit of this approach is that you don’t have to remember any of the COM ports as long
as you attach the PAN1760A USB sticks and start the applications one after another.

The downside of this approach is that if you want to start from scratch and restart all the
applications, you may need to detach one of the PAN1760A USB sticks, because more than
one unused FTDI device will be found by the scheme.

5.4 Recompiling the Sample Project

In order to recompile the host mode sample project it is necessary to have Visual Studio 2017
installed as explained in = 3.4 Microsoft Visual Studio 2017.

The sample project solution file is located under host_mode\host_mode.sIn and needs to be
opened in Visual Studio 2017.
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;‘QJ host_mode - Microsoft Visual Studio (Administrator) & Quick Launch (Ctrl+Q) P - B x

File Edit View Project Build Debug Team  Tools Test Analyze Window Help Sign in B
h :ﬂ"’ Hd‘ " cent - P Local Windows Debugger - | 5% -

Solution Explarer

garation Manager. @ EI4" ©- Eﬁ'@‘ﬁ"

Search Solution Explorer (Ctrl+0) P -

m Solution ‘host_mode' (2 projects)
P % application
P %l bluetooth-sdk

Qutput Solution Explorer [EETNSYllsl{- N o FERYIT]

Show output from: Properties

application Project Properties o

[ I -ciication

Project Dependencies

Project File c\pan1760a\host_mode\application\a
Root Namespace application
(Name)

Specifies the project name.

Package Manager Console Error List {lGINd Find Symbol Results

A Add to Source Control =~

The configuration can be selected using the Solution Configurations drop down list.

o) host mode - Microsoft Visual Studig_(Administrator) .'? Quick Launch (Ctrl+Q) P - B x
—
File Edit View Proje W1 bug Team Tools Test Analyze Window Help Sign in E

|:| Build Solution Ctrl+Shift+B

Rebuild Solution,

Clean Solution

- P Local Windows Debugger ~ | 57 =

Solution Explorer
@E-o-5s 7@ F =

Search Solution Explorer (Ctrl+) P~

Build full program database file for solution

Run Code Analysis on Solution Alt+F11
m Solution 'host_mode' (2 projects)
b % application

b %l bluetooth-sdk

I.:;I Build application
Rebuild application
Clean application
Project Only »
Batch Build...

Configuration Manager...

Qutput Solution Explorer [EETNSYllsl{- N o FERYIT]

Show output from: Properties

application Project Properties o

(Name) application
Project Dependencies

Project File c\pan1760a\host_mode\application\a
Root Namespace application
(Name)

Specifies the project name

Package Manager Console Error List [{8llINg Find Symbol Results

A Add to Source Control «

Afterwards Rebuild Solution from the Build menu can be used to build the currently selected
configuration.

The resulting binaries can be found in the host_mode\x64\ directory as peripheral.exe and
central.exe.
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6.1

6.1.1

6 AT Command Mode

AT Command Mode

With the PAN1760A USB stick a standard PC can act as the host processor.

Host processor PAN1760A

AT firmware

Bluetooth SDK

Application Bluetooth

The on-board FTDI USB UART will transparently convert the UART connection to a USB
connection for easier use.

The Toshiba Bluetooth SDK will be run in the context of the PAN1760A module as part of the
AT command firmware.

The application on the host processor will use the AT command interface.

Programming the AT Command Firmware

The AT command firmware is a regular PAN1760A module firmware that needs to be
programmed.

For programming the Toshiba Bluetooth SDK includes the EasyStandalone application which
can be used to write a firmware to the in-chip flash memory.

Installing EasyStandalone

If the unzipper tool has been used as explained in = 3.3.2 Unzipper tool then the installer for
the EasyStandalone tool will be present in the sdk\EasyStandalone directory.

Please execute setup.exe from the sdk\EasyStandalone directory.

Application Install - Security Warning ﬂ
Publisher cannot be verified. %
Are you sure you want to install this application? T ,_..‘
Name:

EasyStandalone

From (Hover over the string below to see the full domain):
CA\Users\hunold\bluetooth\toshiba\git\attic\easy_standalone

; In.sta| } i Don't Install l

@ While applications can be useful, they can potentially harm your computer. If you do not
trust the source, do not install this software. More Information...

Publisher:
Unknown Publisher

Continue with the installation by clicking Install.
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Programming

®

Please remove all of the attached PAN1760A USB sticks.

6 AT Command Mode

After the installation has finished EasyStandalone will start up automatically and is available
from the Start menu as well.

EasyStandalone in explained in more detail in the chapter APPENDIX:
Working with EasyStandalone Tool in the Bluetooth SDK developers guide.

Make sure that all the PAN1760A USB sticks are jumpered to host mode as explained in = 0

Host Mode.

Now attach one of the PAN1760A USB sticks and launch EasyStandalone from the Start menu.

EasyStandalone

[ | B

Port selection

com4

—N

Act
(@ Check device

©) Configure for debugging
© Monitor COM port

© write application | C:\pan1760a\binaries\at_comm ode\project.hex Verify
( Execute action

Device Information

Firmware versiofy | F.00.87C-08 ROM=002 Device address 01:13:43:BABE:BA

Standalone device found at COM4

‘:Update]

EasyStandalone does not have an automatic detection, so you need to make sure that the COM

port selection is correct.

Select a COM port from the list of devices in the Port selection list, then choose Check device

and press Execute action.

If all goes well, then the firmware version and the Bluetooth device address will be displayed.
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EasyStandalone | = | [E] .
Port selection
COM3
COM4

Actions

() Check device
() Configure for debugging
©) Monitor CO

@ Write application C:\panl?ﬁl]a\biwm]%e\pmject.hex ] Ve

| (\ Execute action

Device Information ) i
Firmware version | F.00.87C-09 ROM=002 Device address 01:13:43:BA:BE:BA ‘Update|

Next please choose Write application and use the Select... button to choose the project.hex AT
command firmware.

The AT command firmware has been copied from the Toshiba Bluetooth SDK to the
binaries\at_command_mode\ folder.

Then choose Execute action to start the programming. A progress bar will be shown and after a
couple of seconds the programming will be finished.

Now EasyStandalone can be closed.

Then jumper the PAN1760A USB stick to AT command mode as explained in = 4.2.3 AT
Command Mode.

® Repeat the same steps with the other PAN1760A USB stick.

6.2 PC Application

The software package includes a sample project called at_command_mode that shows how to
use the AT command firmware in a plain C application.

It showcases the use of the SPPoverBLE profile and comes in 2 project configurations: one will
compile an application acting as a central device the other will compile an application acting as
a peripheral device.

testing and are available under the binaries/at_command_mode subdirectory

@ The software package includes pre-compiled binaries that can be used for
in the installation directory.
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6 AT Command Mode

Please remove all of the attached PAN1760A USB sticks.

Make sure that all the PAN1760A USB sticks are jumpered to AT command mode as explained
in = 4.2.3 AT Command Mode

Now attach one of the PAN1760A USB sticks and launch a Windows command line prompt, for
example by executing cmd.exe from the Start menu.

BN Administrator: C:\Windows\system32\cmd.exe - peripheral.exe |£‘_Y_&J
1

\binaries\at_command_mode

\at_command_mode>peripheral.exe 2

oK'
T+LESPPADV"
"+0K"

Navigate to the binaries\at_command_mode folder with the cd command and execute
peripheral.exe.

This PAN1760A USB stick will now act as a peripheral device, but using the AT command
interface.

central mode yet. For the time being, we use EasyPAN to act as the central

@ The AT command firmware in the Toshiba Bluetooth SDK does not support
device instead.

Now take the other PAN1760A USB stick and make sure it is jumpered to host mode as
explained in = 0
Host Mode. Then launch EasyPAN.
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(1 casypan | = |
Log Help
Select
cCom3
COM4

(b

[ Refresh

l [ ( _f_lito detect l [

(oeea) |

L8

Select the correct COM port for the new device as explained in = 3.1 Device drivers or use the
Auto detect button to locate it.

Afterwards select the COM port and proceed by clicking Select.

-
EasyPAN S
Log Help
Connection

Peripheral / server profile
©) Heart rate
(©) Health Thermometer
() SPP over BLE

Gy 1
@) SPP over BLE

GAP / Advertising

Device name PAN176x USB
Device information
Manufacturer name ~ Panasonic

Model number PAN176x

(€4

L8

This device will now be configured as a central device.

By clicking the Start button the device will be initialized accordingly.
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6 AT Command Mode

EasyPAN @ 00:13:43:FF:12:29 =
Log Help

Deviceselecten
e N

‘lﬂ];l3243:BA:BEBA - '1760A-P
e ———

p— . @
( Refresh 9 || ( Connect )
T —

The PAN1760A USB stick will immediately scan the environment for peripheral devices and
show them in the Device selection list.

If in doubt, please use the Refresh button to clear the list of found devices and restart the
scanning.

If the other device has been found, please select it in the Device selection list and click the
Connect button.

EasyPAN @ 00:13:43:FF:12:29 W= | @ Administrator: CAWindows\system32\cmd.exe - peripheralexe
Log Help

SPP over BLE
Incoming Messages

OMPLETED_EVENT®

NGE_EVENT*
) EVENT"

Outgaiff Wessages
o) €

)
s

Control

Disconnect

After the connection has been established, data can be sent back and forth.
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&) EasyPAN @ 00:13:43:FF:12:29 ’;’E"I“‘ =8 Administrator: CA\Windows\system32\cmd.exe - peripheral.exe

Log Help
' R_WRTTE_EVENT'
SPP over BLE SRUPD”

Incomigessages i
¢ }_SPP_RX_DATA'

Clear

Outgoing Messages

Send

Control

Disconnect

From the central to the peripheral side using EasyPAN just enter some data into the Outgoing
messages textbox and press Send to send the data.

From the peripheral side, just press any keys inside the terminal window.

The AT command mode sample application uses the sample COM port
handling as explained in = 5.3 COM Port Handling

Recompiling the Sample Project

In order to recompile the AT command mode sample project it is necessary to have Visual
Studio 2017 installed as explained in = 3.4 Microsoft Visual Studio 2017..

The sample project solution file is located under at_command_mode\at_command_mode.sIn
and needs to be opened in Visual Studio 2017.

) at command_mode - Microsoft Visual Studio. (Administrator) & | Quick Launch (Ctrl+Q) P - B x
File Edit View Project Build Debug Team Tools Test Analyze Window Help signin [
' [ 5 -2 |

= ‘ central ~ P Local Windows Dabuggarv‘ ” -

central
e - Solution Explorer
AE-lo-- Q| s =

gnfighfation Manager...

Search Solution Explorer (Ctrl+0) P~
& Solution ‘at_command_mode' (1 project)
b % application

x0q1001 Jo101dxq Jonias 8

Output Rl =TeIIEY Team Explorer  Class View

Properties

Show output from:

application Project Properties

| #

sppication
Project Dependencies
Project File c\pan1760a\at_command_mode\app
Root Namespace application
(Name)

Specifies the project name.

Package Manager Console Error List [fellitig Find Symbol Results

A Add to Source Contral -

The configuration can be selected using the Solution Configurations drop down list.
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) at_command_mode - Microsoft Visyal Studio (Administrator) .'F' Quick Launch (Ctrl+Q) L - m x
File Edit View PmJeEt bug Team Tools Test Analyze Window Help signin [

- b Local Windows Debugger ~ | 5% =

¥ Build Solution Ctrl+Shift+B s
Rebuild Solutiones .
Solution Explorer
Clean Solution . -
AE- o

Search Solution Explorer (Ctrl+i) L~

B s =
Build full program database file for solution

Run Code Analysis on Solution Alt+F11
21 Solution ‘at_command_mode’ (1 project)

-, . -
ey Build application
= L7 b %/ application

Rebuild application

Clean application

Project Only v
Batch Build

Configuration Manager.

Output Solution Explorer [EENS It SRTERE

Show output from: Properties

application Project Properties

application
Project Dependencies
Project File C\pan1760a\at_command_mode\appl
Root Namespace application

(Name)
Specifies the project name

Package Manager Console Error List [aliatg Find Symbol Results

A Add to Source Control «

Afterwards Rebuild Solution from the Build menu can be used to build the currently selected
configuration.

The resulting binaries can be found in the host_mode\x64\ directory as peripheral.exe and
central.exe.

The AT command firmware in the Toshiba Bluetooth SDK does not fully
support central mode yet, so the central.exe application is non-functional at
the moment.
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7.1

7 Standalone Mode

Standalone Mode

The PAN1760A USB stick can be used in standalone mode, where the built-in Cortex-M0O
microcontroller works as the host processor as well.

PAN1760A

Application

Sensors
Bluetooth SDK

Bluetooth

The on-board FTDI USB UART is available here as well and can be used to interface with the
PC it is connected to.

Application

The software package includes a sample project called standalone_mode that shows how to
use the PAN1760A module in a standalone application.

It showcases the use of the SPPoverBLE profile and comes in 2 project configurations: one will
compile as a firmware for a central device and as a firmware for a peripheral device.

PC
Terminal PAN1760A
application Central
virtual
COM
port SPPoverBLE
connection

Terminal PAN1760A
application Peripheral

These 2 different firmwares have to be programmed to indivdual PAN1760A USB sticks.

When powered up, the PAN1760A USB sticks will immediately connect to each other and form
a virtual COM port connection.

From the PC that hosts the PAN1760A USB sticks, 2 terminal applications can be started and
used to transfer data back and forth.

The software package includes pre-compiled binaries that can be used for
testing and are available under the binaries/standalone_mode subdirectory in
the installation directory.
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Programming the Firmware Files

7 Standalone Mode

EasyStandalone Tool in the Bluetooth SDK developers guide.

® EasyStandalone in explained in the chapter APPENDIX: Working with

Please remove all of the attached PAN1760A USB sticks.
Make sure that all the PAN1760A USB sticks are jumpered to host mode as explained in = 0
Host Mode.
Now attach one of the PAN1760A USB sticks and launch EasyStandalone from the Start menu.

EasyStandalone | = | E]

Port selection

com4

—N

Act
(@ Check device

) Configure for debugging
© Monitor COM port

© write application | C:\pan1760a\binaries\at_comm ode\project.hex Verify
( Execute action

Device Information

Firmware versiofy | F.00.87C-08 ROM=002 Device address 01:13:43:BABE:BA

Standalone device found at COM4

‘:Update]

The Toshiba Bluetooth SDK includes the EasyStandalone application which can be used to
write a firmware to the in-chip flash memory.

EasyStandalone does not have an automatic detection, so you need to make sure that the COM

port selection is correct.

Select a COM port from the list of devices in the Port selection list, then choose Check device

and press Execute action.

If all goes well, then the firmware version and the Bluetooth device address will be displayed.
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7 Standalone Mode

EasyStandalone | = =" ES

Port selection

(com

Actions

(©) Check device

©) Configure for debugging

© Monitor COfle M8t 3

® Write application :\pan].?ﬁl]a\binaries\sta‘..aloude\periphera\.hex Cve @
Q Execute action ) ‘

Device Information o

Firmware version | F.00.87C-09 ROM=002 Device address 01:13:43:BA:BE:BA \Update|

Next please choose Write application and use the Select... button to choose the peripheral.hex
firmware from binaries/standalone_mode subdirectory

Then choose Execute action to start the programming. A progress bar will be shown and after a
couple of seconds the programming will be finished.

Now EasyStandalone can be closed.

Then jumper the PAN1760A USB stick to standalone mode as explained in = 4.2.2 Standalone
Mode.

Repeat the same steps with the other PAN1760A USB stick, but using the
central.hex firmware file.

Testing the Setup

Make sure that both PAN1760A USB sticks are jumpered to standalone mode as explained in
= 4.2.2 Standalone Mode.

Next use any terminal application to connect to the well-known COM ports of the 2 PAN1760A
USB sticks.

If you don’t have any terminal application yet, you can try Termite from
= https://www.compuphase.com/software_termite.htm
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{? Termite 3.3 (by CompuPhase]

[ _COM3 115200 bps, 8NL mhandshakeé, [ Settings |} Clear | [ About |[ Close |
CENTRAL o

r . ] (setrgs (lleor oot | [ iose |

FERIPHERAL

Use the Settings button to select the desired COM port. Termite will connect to the COM port
automatically.

If you press the reset button on the PAN1760A USB sticks they will identify themselves by
printing either CENTRAL or PERIPHERAL to the terminal window.
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7.4.1

7 Standalone Mode

COM 115200 bps, 8N, no handshake | [ setungs | [ clear | [ About |[ close |

COM4 115200 bps, 8N, no handshake | [ settings | [ clear | [ about | [ close |

The central device will immediately try to connect to the peripheral device. If a connection has
been established CONNECT will be printed in each of the terminal windows.

Now you can use the input textbox and the send button to send data back and forth between
the 2 devices.

Working with the Sample Project

In order to work with the standalone mode sample project it is necessary to have 1AR
Embedded Workbench installed as explained in = 0

IAR Embedded Workbench

Erasing the In-Device Flash Memory

In order to be able to debug applications reliably the in-device flash memory of the PAN1760A
module must be erased using EasyStandalone.

Please remove all of the attached PAN1760A USB sticks.

Make sure that all the PAN1760A USB sticks are jumpered to host mode as explained in = 0
Host Mode.

Now attach one of the PAN1760A USB sticks and launch EasyStandalone from the Start menu.
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p
EasyStandalone

= | [S] |-

Port selection

comM4

—N

Act
(@ Check device

(©) Configure for debugging
© Monitor COM port

Verify

Device Information

Standalone device found at COM4

© Write application | C:\pan1760a\binaries\at_comm ode\project.hex
[ ( Execute action

'\u....__‘_______'_/
Firmware versiofy | F.00.87C-09 ROM=002 Device address 01:13:43:BABE:BA Update

L8

EasyStandalone does not have an automatic detection, so you need to make sure that the COM

port selection is correct.

Select a COM port from the list of devices in the Port selection list, then choose Check device

and press Execute action.

If all goes well, then the firmware version and the Bluetooth device address will be displayed.

P
EasyStandalone

=Ey X

Port selection

CD '

Actions

© Check device
@ Configure for debuggin
© Monitor COM port

Verify

Device Information

Firmware version | none Device address

© Write application | C:\pan1760a\binaries\stand e_mode'\central.hex
[ ( Execute action
‘"‘"——u—_

Now select Configure for debugging and press Execute action again.

The in-device flash memory will now be erased.

7.4.2 Compilation

The sample project solution file is located under standalone_mode\project.eww and needs to be

opened in IAR Embedded Workbench.
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ﬁ project - [AR Embedded Workbench IDE - ARM 7.80.3

File Edit View Project J-Link Tools Window Help

D@ S & BB |

Y ePAB RTINS D

[=
Debug - C
ppro|
[Japplication
[T hlustaoth

— B mask_nnz
L@ 03 0utput

project

Log

‘Wed Oct04, 2017 16:49:08: |AR Embedded Workbench 7.80.3 (armproc.dil)

NUM

The configuration can be selected

using the Workspace Configurations drop down list.

ﬁ project - [AR Embedded Workbench IDE - ARM 7.80.3

(=[] e

[file Edit View [Project] J-Link Tools Window Help

Add Files...

Add Group...

Import File List...

Add Project Connection...
Edit Configurations...

Remove

Create New Project...
Add Existing Project...
Options... ALT+F7
Version Control System

7
STRG+F7

Make

F¥Y S mleerdm|BURL DL

3

jo nmelln.
C_Rebuild Al

Clean

Batch build... F8

C-STAT Static Analysis

Stop Build STRG+UNTBR

Download and Debug STRG+D
Debug without Downloading
Attach to Running Target
Make & Restart Debugger
Restart Debugger

Download

STRG+R
STRG+UMSCHALT+R

3

rmproc.dil)

3

NUM

7.4.3

Afterwards Rebuild all from the Project menu can be used to build the currently selected
configuration.

Debugging

Make sure that the PAN1760A USB stick is jumpered to standalone mode as explained in
= 4.2.2 Standalone Mode and the in-device flash memory is erased as explained in
= 7.4.1 Erasing the In-Device Flash Memory.
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(==

ﬁ project - [AR Embedded Workbench IDE - ARM 7.80.3

Eile Edit View Project J-Link Tools Window Help

ST - I TR AR
Workspace x
Debug - Peripheral -

eI Y X LAY i)

Debug without Downloading

Files L]
B (P project-D... «

@ (3 application

& Ca bluetoth

— B mask_nnz

L@ [ 0utput

project

Laog
Wed Oct4, 2017 16:49:08: 1AR Embedded Warkbench 7.80 3 (armproc.dil)

Debug Log

Start the debugger without downloading the application NUM 5
The debug process can be started with the Debug without Downloading option.
On the very first start the following message box will appear:
JE J-Link V6.12 Device Selection S|
O The selected device "UNSPECIFIED" is unknown to this version of the J-Link software.
Please make sure that at lzast the core J-Link shall connect to, is selected.
Proper device selection is required to use the J-Link inteinal flash loaders
for flash downdoad or unlimited flash breakpoi
For some devices which require a special handling, selection of the comect device iz important.
()]
Please select Ok.
J-Link V6.12 - Target device settings
Filk 7
e Device Core Litle endian =
Selecting a device is not required for most devices, but allows more efficient operation of J-Link as well as flash
download modification of flash memory duing a debug session as well as unlimited breakpoints in flash memory [Flash
Breakpoints).
In case of doubt, select the first entry in the list: "Unspecified Device™. %
Choose Unspecified / Cortex-MO from the list of devices and continue with Ok.
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Depending on the J-Link version that is installed the following warning message may appear as
well:

J-Link Driver

DAP error while reading DP-Ctrl-5Stat register.
Abort debug session?

Another warning message might be:

i J-Link V6.12 APl Wamning (o

! Debugger problem discovered:

The debugger has set two breakpoints at the same address
(x%0080C000.

(Lo I

Please select No and continue with Ok.

These problems are fixed in newer versions of the J-Link driver and/or the
next version of the Toshiba Bluetooth SDK.

The application will now be started up, but immediately interrupted when the application
reaches the main() function.

& project - IAR Embedded Workbench IDE - ARM 7.80.3 SEl X
Eile Edit View Project Debug Disassembly J-Link Tools Window Help
Ledd & | - wuEeep |25 %08 52 & | b o
SieEaLsE
=2 E T - v
[
Workspace .“J_.‘ f) = x Disassembly x
Debug - Peripheral - L return = Goto
" . } ji
Files & By Disassembly -
8 Fproject-D... v /% This is the main function. It does the basic initialization and then goes void main(void) |Z]|
Dapp\icat\uﬂ - ini he n message processing loop. The "system" and "message" handling { |
& Ca bluetoth B functions come, aight from the Blustooth SDH. +#/ pefims
— B mask_nnz $pragua defan ction_attributes = @"ENTRY" i
L@ [ 0utput [ % |oid main(void) = _ iar data_init!
Sl 0x202002: Ox:
enum tsb_bluetooth_chip version version; pr———]
enum ble api result result: DXSDCDDE_ 0
int rews DxB0C0Da: 0
iar_data_init3(): 0x80c00c: Oxc
- - ret = init_bd ac
ret = wartl_init(); 0x80c00e: Ox
SF fzet) { N=80c012: Ox _
project «| e o B e T 0l
x
Log o
‘Wed Oct04, 2017 17:00:32; Found SWD-DP with ID Ix0BE11477
Wed Oct 4, 2017 17:00:32: WD speed too high. Reduced fram 2000 kHz to
1350 kHz for stability
Wed Oct04, 2017 17:00:32; AP-IDR: 004770021, Type: AHB-AP
Wed Oct 04, 2017 17:00:32: Found Cortex-b0 rOpl, Little endian,
Wed Oct 04, 2017 17:00:32; Hardware resetwith strategy 0 was performed
o|  Wed Oct04, 2017 17:00:33: Restorad memory from C\pan1760a!, =l
- at_command_modehstandalone_mode\Debug - Peripheral\Exelproject hex -
g
ﬁ Debug Log | Build x
Run the program in the debugger Ln 77, Col 1 System NUM =

The application can then be continued by using the Go button.
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Appendix
Changes to the Toshiba Bluetooth SDK

As explained in = 3.3 Software Package all the sample projects in the software package
internally use the Toshiba Bluetooth SDK.

During the installation using the unzipper tool parts of it are copied to the sdk subdirectory in the
installation directory.

However some changes have been done to the Toshiba Bluetooth SDK. Either to add missing
features for the demo or to change certain things to make the implementation of the sample
projects easier.

Please note that these changes are not an official part of the Toshiba Bluetooth SDK. These
changes might or might not be adopted in upcoming versions of the SDK. If in doubt, please use
the files from the original Toshiba Bluetooth SDK instead the ones that are used in the sample
projects.

All changes are briefly explained in the following chapters.
Bluetooth subsystem

All changed files are contained in the file bluetooth_differences.zip. The individual changes are
described in unified diff format in the file bluetooth.diff as well.

HCI API

The function hci_api_read_data_from_storage_device() has been added which allows to read
data from the in-chip flash memory.

This function is currently missing in the Bluetooth SDK, but is necessary for the host mode
application.

UART API

The function uart_application_data_receive_debug_callback() has been added which adds a
debug callback that is triggered after a complete message has been received.

This callback is used for debugging purposes, especially in EasyPAN.

TCU API

The function tcu_receive_any_message() has been modified to catch a corner case when
receiving a TCU messag. An explanation is available in the file.

Low Energy API

The function spp_over_ble_profile_init() has been modified and now accepts a device nhame as
a parameter.

This is necessary for some of the sample projects where the device name of the device running
the SPPoverBLE profile must be configurable.

Stub functions

All stub functions have been modified in two ways.

The prefix WEAK_LINKAGE has been added to all function definitions. It must be defined
during compilation in such a way that when compiled the function is available for weak linking.
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This is used by the sample application so that the original stub files can be used as is, but
certain functions may be redefined and overridden with a different implementation.

The macro BREAK _INTO_DEBUGGER has been added to all function implementations. It must
be defined during compilation in such a way that when compiled it is replaced by a function that
makes sure that the execution of the application is stopped in the debugger.

This is used in the sample applications to be able to quickly find out which callback functions
are actually called by the Bluetooth SDK in a certain usage scenario and must be implemented
by the application.

Standalone subsystem

All changed files are contained in the file standalone_differences.zip. The individual changes
are described in unified diff format in the file standalone.diff as well.

Message handling
The function handle_uartl_api_mod() in message.c has been maodified to include a weak linking

specifier for IAR.

This is necessary because the standalone application must override handle_uartl_api_mod() to
provide a different implementation in order to be able to implement the desired use case in the
sample application.

UART handling
The files uartl_function.c and uartl_function.h have been added which add a different UART

handling for UART1.

In the current version of the SDK UART1 can only be used to send and receive TCU-like
messages, but not send arbitrary data.

The new functions allow sending arbitrary data which is necessary to be able to implement the
desired use case in the sample application.
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8.2 Contact Detalls
8.2.1 Contact Us

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

e For Panasonic Sales assistance in the EU, visit
= https://eu.industrial.panasonic.com/about-us/contact-us
Email: wireless@eu.panasonic.com

e 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

8.2.2 Product Information

Please refer to the Panasonic Wireless Connectivity website for further information on our
products and related documents:

e For complete Panasonic product details in the EU, visit
= https://pideu.panasonic.de/products/wireless-modules.html

e For complete Panasonic product details in North America, visit
= http://www.panasonic.com/rfmodules
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