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About this Manual

This manual provides guidance on installing and using the Software Developer’s Kit
(SDK) for the NXP JN5148 microcontroller, targeted at wireless network applications.
The Eclipse Integrated Development Environment (IDE) is provided as a component
of the JIN5148 SDK and part of this manual is devoted to using Eclipse in the
development of applications for the JN5148 device.

Note: This manual incorporates information from the
“ former Eclipse IDE User Guide (JN-UG-3063).

Organisation

The manual is divided into three parts:
m Part I: Introduction and Installation comprises three chapters:

Chapter 1 introduces the JN5148 SDK, including its contents and the
wireless network protocols that it supports.

Chapter 2 describes how to install the JIN5148 SDK Toolchain.
Chapter 3 describes how to install the IN5148 SDK Libraries.
= Part Il: Eclipse Integrated Development Environment comprises four chapters:

Chapter 4 introduces the Eclipse platform and describes how to install
NXP external components into Eclipse.

Chapter 5 describes how to create a project in Eclipse and build an
application to be run on the JN5148 device.

Chapter 6 describes how to download a built application to the Flash
memory of a IN5148-based module or board.

Chapter 7 describes how to debug an application running on a JN5148
device.

= Part lll: Appendices comprises four appendices providing useful procedures
that may be required during installation or use of the SDK.

JN-UG-3064 v2.0 © NXP Laboratories UK 2010 5



About this Manual

Conventions

Files, folders, functions and parameter types are represented in bold type.

Function parameters are represented in italics type.

Code fragments are represented in the Courier New typeface.

This is a Tip. It indicates useful or practical information.

This is a Note. It highlights important additional

“ information.

This is a Caution. It warns of situations that may result
in equipment malfunction or damage.

Acronyms and Abbreviations

API
CLI
GDB
GUI
IDE
ISR
JenNet
JenOS
LPRF
MAC
SDK
ZPS

Application Programming Interface
Command Line Interface

GNU debugger

Graphical User Interface
Integrated Development Environment
Interrupt Service Routine

Jennic Network

Jennic Operating System
Low-Power Radio Frequency
Media Access Control

Software Developer’s Kit

ZigBee PRO Stack

© NXP Laboratories UK 2010
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Related Documents

JN-UG-3007 JN51xx Flash Programmer User Guide
JN-UG-3024 IEEE 802.15.4 Stack User Guide
JN-UG-3041 JenNet Stack User Guide

JN-UG-3048 ZigBee PRO Stack User Guide
JN-UG-3075 JenOS User Guide

Feedback Address

If you wish to comment on this manual, please provide your feedback by writing to us
(quoting the manual reference number and version) at the following postal address or
e-mail address:

Applications

NXP Laboratories UK Ltd
Furnival Street

Sheffield S1 4QT

United Kingdom

doc@jennic.com
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Introduction and Installation
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1. JIJN5148 SDK Overview

The JN5148 Software Developer’s Kit (SDK) is designed to aid software development
for the NXP JN5148 microcontroller, targeted at wireless network applications based
on protocols such as ZigBee PRO, JenNet and IEEE 802.15.4. This chapter
introduces the SDK and the software development options that it provides, before the
SDK installation instructions are given in Chapter 2 and Chapter 3.

Caution: Before installing the JN5148 SDK described in
this manual, you must remove any previous SDK
version other than the JN5139 SDK - see Appendix D.

The JN5148 SDK supports application development within the Eclipse Integrated
Development Environment (IDE), which is provided as part of the SDK. Guidance on
the use of Eclipse is provided in Part II: Eclipse Integrated Development Environment
of this manual.

1.1 SDK Contents

The JN5148 SDK is supplied as two independent installers:

= JN5148 SDK Toolchain (JN-SW-4041): This installs the NXP software tools
that you will use to prepare your wireless network applications. These utilities
include development, compiler and Flash programming tools. For more details,
refer to Section 1.1.1.

= JN5148 SDK Libraries (JN-SW-4040): This installs the NXP software libraries
that will help streamline your wireless network application development. These
libraries include Application Programming Interfaces (APIs) for the ZigBee
PRO, JenNet and IEEE 802.15.4 protocol stacks, as well as JenOS (Jennic
Operating System). For more details, refer to Section 1.1.2.

To complete the set-up of your application development environment, you must also
install plug-ins which provide configuration editors and other external tools in the
Eclipse IDE. Installation instructions for these components are provided in Chapter 2
and Chapter 3.

The above SDK installers are available from www.nxp.com/jennic.

JN-UG-3064 v2.0 © NXP Laboratories UK 2010 11
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1.1.1 SDK Toolchain Installer

The JN5148 SDK Toolchain is supplied in the file
JN-SW-4041-SDK-Toolchain-vX.Y.exe. This includes the following development

tools:

Cygwin CLI (Command Line Interface)

Eclipse IDE (Integrated Development Environment)
Debugging tools (standalone or as Eclipse plug-ins)

JN51xx Compiler Tools

JN51xx Flash Programmer (standalone or as Eclipse plug-ins)

You should normally install all of these components. The JN5148 SDK Toolchain
installation procedure is provided in Chapter 2. In addition to the above tools, OS and
network configuration editors are available for ZigBee PRO as Eclipse plug-ins and, if
required, must be installed as described in Chapter 4.

Note: Application development for the JIN5148 device is
intended to be conducted completely within the Eclipse
IDE. Itis, however, possible to develop your application

code using another editor and to build the application
using makefiles.

1.1.2 SDK Libraries Installer

The SDK Libraries are supplied in the file IN-SW-4040-SDK-Libraries-vX.Y.exe. This
includes a number of APIs containing C functions, as well as other software
components:

ZigBee PRO networking layer and APls
JenNet networking layer and APIs

IEEE 802.15.4 networking layer and API
JenOS APIs

JN51xx Integrated Peripherals API
LPRF Board API

Configuration tool command line utilities

All of the above components are installed. The libraries installation procedure is
provided in Chapter 3 (but you must first install the toolchain - see Chapter 2).

Note: Application access to the JN5148 on-chip
peripherals is provided by the Integrated Peripherals
API. In addition, JN5148-EK010 evaluation kit board
resources can be accessed using the LPRF Board API.

12
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1.2 Wireless Network Protocol Options

The JN5148 SDK offers a choice of three wireless network protocols:

m |EEE 802.15.4: This is an industry-standard protocol which provides the low-
level functionality for implementing wireless network communications - for
example, it provides an interface with the transmission medium (i.e. radio). The
JenNet and ZigBee PRO protocols are built on top of IEEE 802.15.4, but an
application can also be designed to interface directly with the IEEE 802.15.4
stack layers and an API is provided to facilitate this interaction.

= JenNet: This is a proprietary protocol (Jennic Network) which is built on IEEE
802.15.4 to simplify wireless network application development by providing a
Network stack layer. JenNet is supplied with an API, known as the Jenie API, to
facilitate the interaction between the application and the JenNet stack.

= ZigBee PRO: This is an industry-standard protocol which is built on IEEE
802.15.4 to simplify wireless network application development by providing a
Network stack layer that supports Mesh networking. APIs are provided to
facilitate the interaction between the application and the ZigBee PRO stack.
The ZigBee PRO APIs must be used in conjunction with the APIs of JenOS
(Jennic Operating System).

A comparison of these three protocols is presented in the table below.

Criteria IEEE 802.15.4 JenNet ZigBee PRO
Recommended Star Tree Mesh
Topologies Point-to-point Star

Linear
Maximum Network Size 50 nodes 500 nodes 100 nodes
Network Recovery None Self-repairing Self-repairing
Development Complexity Medium Low High

Available Application
Code Space *

Standards Compliance

Third-party Interoperability

Licensing Costs

Solutions from NXP

Co-ord/Router: 115 Kbytes
End Device: 115 Kbytes

IEEE 802.15.4 standard

No provision

Free

Cable Replacement
Remote Control

Co-ord/Router: 85 Kbytes
End Device: 95 Kbytes

Proprietary networking
layer built on standard
IEEE 802.15.4 layers

No provision

Free

Cable Replacement
Active RFID
Intelligent Lighting

Co-ord/Router: 36 Kbytes
End Device: 48 Kbytes

ZigBee standard network-
ing layer built on standard
IEEE 802.15.4 layers

Interoperability through
ZigBee public profiles and
compliance/certification

ZigBee Alliance member-
ship and product certifica-
tion fees

Smart Energy
Home Automation

Table 1: Protocol Stack Selection Criteria

* Based on the appropriate NXP application template

JN-UG-3064 v2.0
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JN5148 SDK Overview

1.3 Installation Pre-requisites
This section details the pre-requisites for your wireless network application
development.
Before installing the JN5148 SDK, make sure you have the following:
= A machine with the following specification:
Windows Vista, XP or 2000 operating system
At least 240 MB of hard disk space available
= Administrator rights on the machine
®= The following SDK installers (available from www.nxp.com/jennic):
JN-SW-4041-SDK-Toolchain-vX.Y.exe
JN-SW-4040-SDK-Libraries-vX.Y.exe

Note: If the IN5139 SDK (installers JN-SW-4030 and
' JN-SW-4031) is already installed then you can choose
to uninstall it or not. However, any other previous SDK

installation must be removed before installing the
JN5148 SDK - see Appendix D.

1.4 Software Updates

Once you have installed the SDK, you can check for software updates at any time. To
do this, a facility is provided to check the NXP web site for the latest software and to
download a new software version, if it exists. This compares the installed SDK version
against the latest SDK version on the web site.

To start a software check/update, in the Windows Start menu follow the path:
Start > All Programs > Jennic > Check for updates

The software re-installation (if any) will be performed automatically. Simply follow the
on-screen instructions.

14 © NXP Laboratories UK 2010 JN-UG-3064 v2.0
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2. Installing the SDK Toolchain

This chapter describes how to install the Toolchain part of the IN5148 SDK, which
must be installed before the Libraries part (see Chapter 3). The JIN5148 SDK
Toolchain installer (JN-SW-4041) is supplied as the following file:

JN-SW-4041-SDK-Toolchain-vX.Y.exe

This file is available from www.nxp.com/jennic.

1 Note: If the IN5139 SDK (installers JN-SW-4030 and
JN-SW-4031) is already installed then you can choose
to uninstall it or not. However, any other previous

JN51xx SDK installation must be removed before
installing the JN5148 SDK - see Appendix D.

1 Note: If you are currently using another version of the
“ SDK, you are recommended to back up your SDK/

Application folder before installing the JIN5148 SDK.

Caution: Do not install the JN5148 SDK Libraries until
you have installed the JN5148 SDK Toolchain, as
described in this chapter.

JN-UG-3064 v2.0 © NXP Laboratories UK 2010 15
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2.1 Toolchain Contents

The software components that can be installed from the JIN5148 SDK Toolchain are
listed in the table below.

Component

Description

Cygwin

This is the Cygwin Command Line Interface (CLI) which emulates Linux. The SDK contains
an NXP edition of Cygwin with reduced functionality. You can use this as a standalone
development environment, if you wish, but it is also needed for the IN51xx compiler tools
and for Eclipse. You must install this component, unless you already have a full Cygwin
installation on your machine.

Also refer to the important Cygwin information below this table.

Eclipse

This is the graphical Integrated Development Environment (IDE) used to develop applica-
tions for the JN5148 device. For more information on Eclipse, refer to Part Il: Eclipse Inte-
grated Development Environment of this manual.

Flash Programmer

This is the IN51xx Flash Programmer that you will need to download your built applications
to the Flash memory used by the JN5148 device. You will always need this component.

The Flash programmer is available from within the Eclipse environment.

Debugging tool

A tool is provided for debugging applications. This is supplied as an Eclipse plug-in, so is
available from within the Eclipse environment. For more information, refer to Chapter 7.

JN51xx Compiler
Tools

These tools include the IN51xx compiler and linker, which are always needed. The tools will
be installed into the Tools directory within the Jennic installation folder and can be called
from the Cygwin command line or from within Eclipse.

Table 2: Toolchain Components

It is important to note the following in relation to the installation of Cygwin:

= |f you already have a full Cygwin environment on your machine, there is no

need to install the NXP Cygwin environment from the SDK and you are advised
not to do so, as the new Cygwin installation will overwrite the registry settings
of the previous installation.

If you intend to keep an earlier IN5139 SDK Toolchain installation
(IJN-SW-4031) that includes the Jennic/NXP edition of Cygwin, you should still
install Cygwin as part of the JIN5148 SDK installation as this SDK provides an
updated version of the NXP Cygwin environment.

In both of the above cases, you should ensure that your path settings refer to the
correct Cygwin and SDK installations, and that the paths are in the appropriate order.

Note: In addition to the above components, the IN5148
SDK Toolchain contains the device driver for the USB-
to-serial cables supplied with the JN5148 evaluation Kit.
To use these cables, install this driver on your PC as
described in Appendix B.

16
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2.2 Toolchain Installation Procedure

To install the IN5148 SDK Toolchain on your machine:

Step 1 Remove any previous JN51xx SDK installation (other than a IN5139 SDK installation
from JN-SW-4030 and JN-SW-4031, which need not be removed) from your machine
using the Uninstall option from the Windows Start menu or via Add or Remove
Programs in Control Panel. For more information, refer to Appendix D.

Step 2 Open Windows Explorer and check whether there is an existing C:\Jennic directory
(or equivalent, if the SDK was previously installed somewhere other than the
standard location). If there was an existing Application folder, or if there were extra
plug-ins installed, these may still be present in the C:\Jennic directory. If so, delete
any unwanted remnants from the C:\Jennic directory. Also, back up the Application
folder if you want to re-use the application files in the new set-up.

Step 3 Start the SDK Toolchain installer from the file JN-SW-4041-SDK-Toolchain-vX.Y.exe
on your machine. The Jennic Toolchain Setup wizard will start.

Step 4 Follow the on-screen instructions of the set-up wizard until you reach the Choose
Components screen:

*. Jennic Toolchain Setup

Choose Components
Choose which features of Jennic Toolchain you wank o install, o

Check the components wou want ko install and uncheck the components wou don't want to
install. Click Mext to continue,

Seleck components ta install: ' Cyegquin Beairton
Eclipse
Flash Programmer
Jennic Compiler Tools
Space required: 405, 4ME
< Back ” Mext = l [ Cancel

Figure 1: Choose Components Screen

JN-UG-3064 v2.0 © NXP Laboratories UK 2010 17
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By default, all the components are selected. De-select any component(s) that you do
not wish to install. In particular, you should:

= de-select Cygwin if you already have a full Cygwin installation on your machine
(see Section 2.1), otherwise leave it selected.

= de-select Eclipse if you already have the Eclipse IDE installed (although you
can have more than one installation of Eclipse, if you wish).

A Cygwin installation is required on your machine, even if you wish to develop your
applications using Eclipse. Refer to Section 2.1 for further information on the
components.

Click Next to continue.

Step 5 In the next screen, choose the location where you want to install the tools:

% Jennic Toolchain Setup |ZJ|E|E|

Choose Install Location
hoose the Folder in which toinstall Jennic Toolchain, o

Setup will install Jennic Toolchain in the Following Folder. Toinstallin a different Folder, click
Browse and select another Folder, Click Mext to continue,

Deskination Folder

Browse, ..

Space reguired; 405, 4ME
Space available; 74.6GE6

< Back ” Mexk > ] [ Cancel

Figure 2: Toolchain Choose Install Location Screen

The set-up wizard will automatically insert the installation directory. By default, this is
C:\Jennic. If required, you can specify another drive but must keep the Jennic
directory (e.g. D:\Jennic).

Click Next to continue.

18 © NXP Laboratories UK 2010 JN-UG-3064 v2.0
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In the next screen, specify the folder in which you want the installed tools to appear in

the Windows Start menu. By default, this is set to Jennic.

1. Jennic Toolchain Setup

Choosze Start Menu Folder
Choose a Skart Menu Folder For the Jennic Toolchain sharkouts,

can also enter a name to create a new folder,

Select the Start Menu Folder in which vou would like to create the program's shorkcuks, Yoo

|

| Accessories

| Administrative Tools
Applications

BizOpp

Games

Graphics

Internet

iTunes

Kaspersky Anti-Wirus 7.0
Microsoft Office 2000
Mulkimedia

|:| Do not create shorbcuks

[ < Back ” Install l [ Cancel

Figure 3: Choose Start Menu Folder Screen

Click Install.

Wait for the installation to complete (this may take several minutes) and then click

Next followed by Finish.
Re-start your computer when prompted to do so.
Continue to Chapter 3 in order to install the JN5148 SDK Libraries.

JN-UG-3064 v2.0 © NXP Laboratories UK 2010
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3. Installing the SDK Libraries

This chapter describes how to install the Libraries part of the IN5148 SDK, which must
be installed after the Toolchain part (see Chapter 2). The JN5148 SDK Libraries
installer (JN-SW-4040) is supplied as the following file:

JN-SW-4040-SDK-Libraries-vX.Y.exe

This file is available from www.nxp.com/jennic.

Caution: Do not install the JIN5148 SDK Libraries until
you have installed the JN5148 SDK Toolchain, as
described in Chapter 2.

3.1 Contents of SDK Libraries

The software components that can be installed from the JIN5148 SDK Libraries are
listed in Table 3 below:

Components Comments

ZigBee PRO APIs and stack software Needed for applications that use ZigBee PRO
JenOS APIs Needed for applications that use ZigBee PRO
JenNet APIs and stack software Needed for applications that use JenNet
IEEE 802.15.4 API and stack software Needed for all implementations

JN51xx Integrated Peripherals and Board APIs Needed for hardware control

Configuration tool command line utilities Needed in building applications

Table 3: Contents of SDK Libraries

JN-UG-3064 v2.0 © NXP Laboratories UK 2010 21
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3.2 Libraries Installation Procedure

Step 1
Step 2

Step 3

Step 4

To install the SDK Libraries on your machine:

Ensure that you have installed the SDK Toolchain, as described in Chapter 2.

Start the SDK Libraries installer from the file JN-SW-4040-SDK-Libraries-vX.Y.exe
on your machine. The Jennic Libraries Setup wizard will start.

Follow the on-screen instructions of the set-up wizard. When you reach the Choose
Components screen, you will not be able to select individual components, since the
wizard always installs all components.

Click Next to continue.

In the next screen, choose the location where you want to install the libraries:

1. Jennic Libraries Setup EJ@WE

Choose Install Location
Choose the Folder in which toinstall Jennic Libraries, 0

Setup will install Jennic Libraries in the Following Folder, To install in a different Folder, click
Browse and select anather folder, Click Mext ta cantinue,

Destination Folder

Browse, ..

Space required: 16,0M6
Space available: 74.3G6

< Back ” Mext = l [ Zancel

Figure 4: Libraries Choose Install Location Screen

The set-up wizard will automatically insert the installation directory. By default, this is
C:\Jennic. If required, you can specify another drive but must keep the Jennic path
(e.g. D:\Jennic).

Click Next to continue.

22
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Step 5 In the next screen, specify the folder in which you want the Jennic libraries to appear
in the Windows Start menu. By default, this set to Jennic.

ﬂ

¢ Jennic Libraries Setup

Choose Start Menu Folder
Choose a Start Menu folder for the Jennic Libraries shortouts, 0

Select the Start Menu Folder in which wou would like to create the program's shortouts, You
Can also enter a name ko create a new folder,

|

| Acressories Y
| &drninistrative Tools
Applications

BizOpp

ames

Garaphics

Internet

iTunes

Jennic

Kaspersky Anki-Yirus 7.0

Microsaft COffice 2000 |

|:| Do nok create shortouts

[ < Back ” Install ] [ Cancel

Figure 5: Choose Start Menu Folder Screen

Click Install.
Step 6 Wait for the installation to complete and then click Finish.

Step 7 Continue to Chapter 4 in order to install the required external components into

Eclipse.

JN-UG-3064 v2.0
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Part Il
Eclipse Integrated
Development Environment
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4. Getting Started in Eclipse

The Eclipse Integrated Development Environment (IDE) is installed as a component
of the JN5148 SDK Toolchain (JN-SW-4041) and is intended as the main
development platform for designing wireless network applications for the NXP JN5148
microcontroller.

It is important to work through this chapter to fully prepare your Eclipse installation
before embarking on your JN5148 application development within Eclipse.

4.1 Introduction to Eclipse

Eclipse is an open-source development platform, originally developed by IBM and now
supported by the Eclipse Foundation (www.eclipse.org). The platform provides a fully-
featured integrated environment for developing and building software applications,
and is rapidly becoming the accepted standard IDE for use within the embedded
software community.

The chapters of Part Il: Eclipse Integrated Development Environment of this manual
describe how to:

= Create an Eclipse project for your application (from an NXP template)
= Edit your application code using the Eclipse editor

= Build your application, to produce a binary file

= Download your binary file to the device that is to run the application

= Debug your application code

Note: While this manual provides guidance on using

' Eclipse in developing JN5148 applications, full user
documentation for Eclipse is available on the Eclipse
web site (www.eclipse.org).

NXP supply external tools and plug-ins for Eclipse (which are installed as described in
Section 4.2). These add-ons have been developed and tested with the Ganymede
version of Eclipse, which is the version supplied in the JN5148 SDK.

Caution: NXP do not guarantee that the supplied
external tools and plug-ins will work properly with any
version of Eclipse other than Ganymede.

JN-UG-3064 v2.0 © NXP Laboratories UK 2010 27
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4.2 Installing External Components into Eclipse

Once you have installed the JN5148 SDK, as described in Chapter 2 and Chapter 3,
you will need to install various NXP external tools and plug-ins for the Eclipse IDE by
following the procedures in this section.

The Eclipse external tools and plug-ins are outlined below.

External Tools
The external tools are provided in the SDK Toolchain and are as follows:
= Flash programmer CLI tool
= Flash programmer GUI tool
Jennic/NXP Bash Shell
JTAG server, to support the hardware debugger

Plug-ins (ZigBee PRO Only)

The plug-ins are configuration editors that are required for developing ZigBee PRO
applications. They are not provided as part of the SDK package (how to obtain these
two plug-ins is described as part of their installation procedure in Section 4.2.2). They
are:

m ZPS Configuration Editor: This editor provides a convenient way to set
ZigBee network parameters, such as the properties of the Co-ordinator,
Routers and End Devices (for example, by setting elements of the device
descriptors). For more information on this editor, refer to the ZigBee PRO Stack
User Guide (JN-UG-3048).

= JenOS Configuration Editor: This editor provides a graphical interface for
configuring the way an application uses JenOS resources, such as timers,
mutexes and ISRs. For more information on this editor, refer to the JenOS User
Guide (IJN-UG-3075).

Note: Building an application requires the configuration
' tool command line utilities, which are provided in the
JN5148 SDK Libraries installer (JN-SW-4040) and were

installed as part of the procedure that you followed in
Chapter 3.

28 © NXP Laboratories UK 2010 JN-UG-3064 v2.0
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4.2.1 Installing the External Tools

To install the external tools into Eclipse, follow the procedure below:

Step 1 Start Eclipse, either from the Windows Start menu or by double-clicking on the
eclipse.exe executable file in your 'Eclipse’ directory (e.g. C:\Jennic\Tools\eclipse).

You will be presented with a workspace selection dialogue box (see the figure below).
The workspace is the directory where all your projects will be stored. It can be
anywhere, but it is advised that you re-direct it to the standard development directory
to keep it consistent with the JN5148 SDK, i.e. C:\Jennic\Application. Also, tick the
box Use this as the default and do not ask again.

& Workspace Launcher

Select a workspace

Eclipse Platform stores wour projects in a Folder called a workspace.
Choose g workspace folder to use For this session,

Warkspace: | 1 Jennich & vl [ Browse. .. J

Use this as the defaulk and do not ask again

[ Ok ] [ Cancel

Figure 6: Workspace Launcher

Step 2 Click OK. If starting Eclipse for the first time, the initial start-up screen will appear.

& CIC++ - Eclipse Platform

File Edit Refactor Mavigate Search Run Project  Window Help

{@ wekcome 12 1 —E_D = .‘

Figure 7: Eclipse Initial Start-up Screen
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Step 3 Close this down by simply clicking the X on the Welcome tab. The display changes to
the Eclipse main screen.

& C/C++ - Eclipse Platform [._|E|g|
File Edit Refactor Mavigake Search Fun Project  Window  Help
1 Eﬁﬁ'ﬁﬁ'.i?'@;'g' 2y -:@;.0.%. E’l@q&ﬂ
o= =R TR
[ Project Explorer 52 = = O || 5= outline 52 - @3' Make Targets| — O
BESe 7 ki
|&n outline is nat avaiable.
[:L. Problems &5 ~2-: Tasks | B console | = Properties @ EEt =t ]
0 ikerns
Description = Resource Path Locat.., | Type
B

Figure 8: Eclipse Main Screen
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Step 4 From the main menu, select File > Import. This opens the Import dialogue box.

Select \
Import launch configurations From the local file system, I E - 5 I

Select an import source:

|type filker bext |

[= Gereral

= CiC++

(= Cvs

[=-[= Run/Debug
Eﬁ Breakpoints
%"‘J, Launch Configurations

[= Tasks

[= Team

@ Mewxt = Firish Cancel

Figure 9: Import Dialogue Box

Step 5 Expand the Run/Debug folder and select Launch Configurations.
Step 6 Click Next. This opens the Import Launch Configurations dialogue box.

Step 7 Click Browse, browse to C:/Jennic/Tools/eclipse_config, click to select the folder
and then click OK.

eclipse_config then appears in the left pane of the Import Launch Configurations
dialogue box.
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Step 8 Tick the check-box next to eclipse_config. All of the available .launch files appear in

the right pane of the dialogue box - see Figure 10.

& Import Launch Configurations

Import Launch Configurations

Import launch configurations from the local file systermn

From Directory: |_C:fJennic;’“I’cu:IstcIipseCDnﬂg | [ Bronwese. .. ]

|Z1 Flash CLI Tool.launch
|Z Flash U Toal. launch

|2 ITAG Server.launch

|= HWwDebugB inDownload. launch
= Jennic Bash Shell. launch

[ overwrite existing launch configurations without warning.

@ mext> || Fnen ||

Cancel

Figure 10: Import Launch Configurations

Step 9 Check that all the required .launch files are selected, namely:
®= Flash CLI Tool.launch
= Flash GUI Tool.launch
= HWDebugBinDownload.launch
= Jennic Bash Shell.launch
= JTAG Server.launch
Step 10 Click Finish. The external tools are now automatically installed.

When the installation has finished, you should find five tools available in the Run >
External Tools menu. They can also be accessed from the drop-down arrow next to

the tools symbol |&4 = on the toolbar.
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4.2.2 Installing the Configuration Editors (ZigBee PRO)

If developing ZigBee PRO applications, you will need the plug-ins for the ZPS and
JenOS Configuration Editors. To install these plug-ins, follow the procedure below:
Step 1 Start Eclipse (if not already started).

Step 2 In the Eclipse main menu, select Help > Software Updates, then select the
Available Software tab.

& Software Updates and Add-ons

| Mame Yersion

| ®m O | Ganymede Update Site |
# [] "EI http:/fdovenload. eclipse, org/technologyfeppiupdates1.0f
=[] va http: /{download. eclipse. org/toolsfodt freleases/ganyvmede

& [] vﬂ http:/fdovenload. eclipse, org/toolsfmylynfupdateie3. 4 Add Site...
® ] 'va The Eclipse Project Updates
Manage Sikes...

i Show only the latest versions of available software

| Cinclude items that have already been installed

Open the ‘Buktomatic LUpdates' preference page to sek up an automatic update schedule,

)] Close

Figure 11: Available Software Tab

Step 3 Select Add Site.

Step 4 Inthe Add Site pop-up window, enter the location as:
http://eclipse.jennic.com/update-site

Step 5 Click OK. The list of plug-in sites updates automatically.
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Step 6 Expand http://eclipse.jennic.com/update-site, then expand Jennic ZBPro SDK.

& Software Updates and Add-ons |ZI|E|E|

| Installed SoFtware.E Available SoFtware_!

Itype filker bext -
|
i Mame Wersion Install...
# [ 'Gﬂ EPP Usage Data Collector Update Site
O 9| Ganymeds Update Site
# [] vl,] http: fidownload. eclipse. orgftools/cdtfreleasesganymede
|| :} leclipse, jennic, comfupdate-site I |
L Jennic RTOS Configuration Editar 1.0.0 Add Site...
= Jennic ZBPro Configuration Editor 1.0.0
N %] Mylyr For Eclipse 3.4 and 3.5 e
® [ 'vg The Eclipse Project Updates

! Show only the latest versions of available software

i|:| Include items that have already been installed

Open the 'Automatic Updates' preference page to set up an automatic update schedule,

3

Close

Figure 12: Jennic Software Development Kits

Step 7 Under Jennic ZBPro SDK, ensure that the check-boxes next to Jennic RTOS
Configuration Editor and Jennic ZBPro Configuration Editor are ticked, then
click Install.

Step 8 Wait for Calculating requirements and dependencies to complete - this may take
a few minutes.

Note: Eclipse often begins its own update process
automatically when user installations are being
performed. You may see evidence of this in the bottom
left-hand corner of the Eclipse screen, as it reports on
the files that it has downloaded. This is the reason why
Step 8 takes several minutes.
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Step 9 When the Install window appears, click Next.

& Install

Install
Review and confirm that the checked items will be installed. J

I Mame ‘ersion
| S Jennic RTOS Configuration Editor 1.0.0
= Jennic ZBPro Configuration Editor 1.0.0

L
Size: 2,918 KB
Details

Cancel

Figure 13: Software Updates Install Screen

Step 10 Read the terms of the license agreement (see the figure below) and click the button
to accept.

Review Licenses I|

Licenses must be reviewed and accepted before the software can be installed, JE_
Items with licenses: License text:
i Mame Wersion || This software is owned by Jennic andfor its supplier and is protected |

= : 7 : = | under applicable copyright laws, All rights are reserved. We |
:{EJennlc RTOS Configuration Editor 1.o.0 | grant ¥ou, and any third parties, a license to use this software

4] Jennic ZBPro Configuration Editor 1.0.0 | solely and exclusively on Jennic products, You, and any third

| parties must reproduce the copyright and warranty notice and

E any other legend of ownership on each copy or partial copy of

| the software,

| THIS SOFTWARE IS PROYIDED "A5 IS", JEMMIC MAKES NO WARRANTIES,

\WHETHER. EXPRESS, IMPLIED OR STATUTORY, INCLUDING, BUT MOT LIMITED

| TQ, IMPLIED WARRANTIES OF MERCHANTABILITY AMD FITNESS FOR &

| PARTICULAR

| PURPOSE, ACCURACY OR LACK OF NEGLIGEMCE, JEMMIC SHALL NOT, IN

! AMY CIRCUMSTAMCES, BE LIABLE FOR AMY DAMAGES, INCLUDING, BUT

| MOT LIMITED T, SPECIAL, INCIDENTAL OR COMNSEQUENTIAL DAMAGES

i FOR ANY REASON WHATSOEVER. |
|

| ()1 do nok accept the terms of the license agresments

||lse

".?:' ek = [ Finish ][ Cancel

Figure 14: Review Licenses Screen
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Step 11 Click Finish so that Eclipse installs the plug-ins that you selected. If desired, click the
button for Run in Background.

& Install |:|@@
jj) Operation in progress. ..

(Eas )

[ ] always run in background

lFlun in Eiau:kgru:uunu:ll [ Cancel ] [ Details ==

Figure 15: Installing Software Updates

Step 12 Once the plug-ins have been installed, a screen will appear which requests the
acceptance of certificates for the two plug-ins. To accept them, tick the relevant
boxes and click OK.

Step 13 Eclipse now needs to re-start to incorporate the new plug-ins. Only Eclipse itself will
reboot, not the entire machine. Click Yes to allow the re-start.

& Software Updates E|

o Itis skrangly recommended yau restart Eclipse PlatFarm For the changes ko
e kake effect, For same add-ons, it may be possible to apply the changes wou
have made without restarting. Would vou like to restart now?

[ Yes ] [ Mo ] [.ﬁ.ppl';.f Changes

Figure 16: Software Updates Re-start Window

Step 14 You are now returned to the Eclipse main screen.
For information on how to use Eclipse, refer to Chapter 5.
For information on how to use the configuration editors, refer to the:
= ZigBee PRO Stack User Guide (JN-UG-3048) for the ZPS Configuration Editor
= JenOS User Guide (JN-UG-3075) for the JenOS Configuration Editor
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5. Creating and Building Eclipse Projects

This chapter describes how to use Eclipse to create and then build your own
applications to run on the JN5148 device.

It is assumed that:

= You have installed Eclipse as part of the IN5148 SDK Toolchain
(JN-SW-4041), as described in Chapter 2

= You have installed the JN5148 SDK Libraries (JN-SW-4040), as described in
Chapter 3

= You have installed the NXP external tools and configuration editor plug-ins for
Eclipse, as described in Section 4.2

5.1 Eclipse Projects and Templates

In Eclipse, an application under development is termed a project. The creation of an
Eclipse project described in this manual involves importing an NXP project template
to use as a starting point. Application templates for three wireless network protocols
are available from www.nxp.com/jennic: IEEE 802.15.4, JenNet and ZigBee PRO.
The templates are supplied in the following Application Notes:

= JN-AN-1046: IEEE 802.15.4 Application Template
= JN-AN-1061: JenNet Application Template
= JN-AN-1123: ZigBee PRO Application Template

An Eclipse project folder is installed in the workspace directory that you specified
when you first ran Eclipse - this should have been when you installed the NXP external
tools into Eclipse, as described in Section 4.2.1.

Projects with their folders and files are displayed in a tree view in the Project Explorer
panel on the left of the Eclipse main window. Project files can be displayed and
manipulated in the Eclipse edit panel by selecting the appropriate tab.

The rest of this chapter describes:
= How to create an Eclipse project from an NXP template (see Section 5.2)
= How to work with files in an Eclipse project (see Section 5.3)
= How to build the application stored in a project (see Section 5.4)
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5.2 Creating/Importing a Project (from an NXP Template)

Step 1

Step 2

Step 3

This section describes how to create an Eclipse project for a wireless network
application by importing a project template provided by NXP.

Download the required application template (see Section 5.1) from

www.nxp.com/jennic. Open the .zip file and extract it to your workspace directory,

e.g. C:\Jennic\Application.

If using WinZip, ensure that the Use folder names tickbox is ticked.

Start Eclipse, either by double-clicking on the desktop shortcut (if set up) or from the
Windows Start menu. This should take you to your workspace that you created when
you first ran Eclipse to install the NXP external tools - see Section 4.2.1.

From the Eclipse main menu, select File > Import. This opens the Import dialogue

box.

Select

Create new projects from an archive File or directary,

Select an import source:
|type Filker text

= (= General
[E archive File
i ] Existing Projects into Warkspace
[, File System
EL Preferences

B CMC++
& cvs
[+~ Run/Debug
[ (= Tasks
H[= Team

b

e

Zancel

Figure 17: Import Screen

Step 4 Expand General and select Existing Projects into Workspace.
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Step 5 Click Next and then navigate down to select your Application root folder in the
Browse For Folder dialogue box.

Browse For Folder

Select rook directory of the projects to impork

[=) e System (T
| Documents and Settings
# [C5) Downloads
IC0) Drivekey
H [T edlipse
) IEASE
= 23 Jennic
# | Application
) chip
[C5) Components
# [C5) cygwin b’

Folder: | Application |

[ Make Mew Folder ] [ o4 ] [ Zancel ]

Figure 18: Browse for Application Folder
Step 6 Click OK.

JN-UG-3064 v2.0

© NXP Laboratories UK 2010 39



Chapter 5
Creating and Building Eclipse Projects
Step 7

In the Import dialogue box, tick the project you want to import (untick any other

projects), then confirm by clicking Finish. As an example, the screenshot below
shows the ZigBee PRO application template.

& Import

Import Projects

Sielect a directory 1o search for existing Eclipse projects,

(5) Select ront dreckory: | CilJerric)Application| ZBPra-Application- Template
() Select archive Fie: |

Projects:

[] ZBPro-Application-Template (C:\2enniciapplication| ZBPr o-applcation- Temp Selact Al

| £ »
"] Copy prajects inkta workspace
@ [ Enish [ caeml

Figure 19: Import Project
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Step 8 Wait a moment while the project is imported into your workspace. The project should
appear in the left Project Explorer panel.

Your project should now include the following folders:
= |ncludes folder, containing the required library folders
= Coordinator folder, containing:
a Build directory which contains the makefile for the Co-ordinator
a Source directory which contains the source files for the Co-ordinator
= Router folder, containing:
a Build directory which contains the makefile for a Router
a Source directory which contains the source files for a Router
= SleepingEndDevice folder, containing:
a Build directory which contains the makefile for a Sleeping End Device

a Source directory which contains the source files for a Sleeping End
Device

= Common folder, containing a Source directory which contains source files that
common to the Co-ordinator, Router and End Device.

= Doc folder, containing the Application Note document.

Step 9 At this point, you should adapt the Eclipse project according to the needs of your
application, including changing the project name:

= To re-name a project or source file, right-click on the project or file in the
Projects Explorer view and, from the pop-up menu, select Rename and enter
the new name. Then edit the Application Source section of the associated
makefile to reflect the new name.

= To change the name of the application binary file that will result from a build,
edit the associated makefile and change the Target definition as illustrated
below:

TARGET = myTargetName

= To add new source files (if any), follow the procedure in Appendix A. Then edit
the associated makefile and add the new source file to the Application Source
section as illustrated below:

APPSRC += myNewSource.c
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5.3 Working on Your Project

Once you have created your project, you can work on your application using Eclipse
as the editor. The makefile as well as the C-code application file and any header files
can be edited using Eclipse.

To edit your code, follow the procedure below:

Step 1

If the required project is not already open (if it has been closed since it was created),

expand the project by clicking on the + symbol next to the project in the Project
Explorer panel. This displays the project tree - see Figure 20. Similarly, click on the +
symbol next to the Source folder.

E C/C++ - TestProject/Source/test.c - Eclipse Platform

File Edit Refactor MNavigate Search Run  Project  window Help
r - @ E- e @@ K- B B0 -Q- ®c ¢~ 5 35 Debug [ cicrr |
g = e
- = = = = :
L Project Explorer &3 . il | 4 Eest.c 2| @ Makefile ] = O 5= outlin (_ Make 25, T 0
— =
H = | @ * Delay function with 1ms resolution & ﬁj - EE
= ‘_j‘: TestProject . B 5 TestProject
5 Indudes FPRIVATE woid vDelayMsec (uint3Z ulzZPeriod) = Build
== Build { = Source
L@ Makefile uintiz i, ki
(=== Source const uint3iZ wiZMsecCount = 1800;
- [] rolatile uint3z j:
/% declare as volatile so compiler doesnt optimise increme
for (k = 0; k < u3ZPeriod; k++)
for (i = 0; i < ulzZMsecCount; i++) J++;
i
“
< >
[£/ Problems [v?:t Tasks (E Consale (C' Progress (—;;;' Search | % Debug |’: Properties &5 Sz
/TestProject/Source/ test.c
— ~
Advanced | roperty Yalug L
| = Info
derived false
editable true
last modified 1 December 2009 14:15:06 b
< * ¥
T [¢] jTestProjectiSourceftest.c

Figure 20: Editing Your C Project

Step 2
in the centre edit panel - see Figure 20.

Step 3

panel and selecting Rename from the pop-up menu.

Double-click on the file to be edited in the Project Explorer panel. This displays a tab

If required, rename the .c source file by right-clicking on it in the Project Explorer
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The Rename Resource screen appears. Enter the new filename and then click OK.

& Rename Resource |Z|@@

Mews narne: | f==l=

Zancel

Figure 21: Rename Resource

You can now edit the code in the main panel. If you prefer to use a different editor,
right-click on the file to be edited in the Project Explorer panel and select Open
With from the pop-up menu. This gives a choice of editors.

When you have finished editing the .c source file, ensure that you save your changes
(for example, by following the menu path File > Save) and then close the file (for
example, by following the menu path File > Close).

You are recommended to save your changes regularly while editing.

Once you have finished working on the project, save the project changes (for
example, by following the menu path File > Save All) and close the project (for
example, by following the menu path File > Close All).

Note: Make sure that you update the project makefile to
contain the new filename specified above.

5.4

Step 1

Step 2

Step 3

Step 4

Building Your Project

Building your project can be performed simply within the Eclipse environment, as
follows.

Ensure that your makefile is present and complete (see Section 5.2), and that your
editing is complete (see Section 5.3).

Build your application by either of the following methods:

|

= Click the ‘hammer’ icon on the toolbar - the application will then build

automatically.

= |n the Projects Explorer or C/C++ Projects view on the left, right-click on the
relevant project and, from the pop-up menu, select Build Project - the
application will then build automatically.

Any errors/warnings created by the make process will be displayed in the Problems
tab at the bottom of the screen. Standard output can be seen under the Console tab.

The project binaries will be created as .bin files in the Build folder.
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6. Downloading an Application Binary

Once you have built your project (as described in Section 5.4), you must download the
binary output to the Flash memory attached to the IN5148 device that is to run the
code. This chapter describes how to perform the download.

You must use a Flash programmer to download your application’s binary file to the
Flash memory of the target device. Eclipse does not have a built-in Flash programmer,
but the IN51xx Flash Programmer (supplied in the IN5148 SDK Toolchain) can be run
from Eclipse via the External Tools menu. As well as a GUI version of the Flash
programmer, there is a command line version (CLI) which can be programmed for
each target chip and build type (Debug or Release).

For more information about the JN51xx Flash Programmer, refer to the procedure for
downloading binary code in the IN51xx Flash Programmer User Guide (JN-UG-3007).

6.1

Pre-requisites

Ensure that you have the following:
m A target device containing a JN5148 microcontroller.

m A serial cable and dongle allowing connection between your PC and the target
device.

= The .bin file to be downloaded — following a build, this file is placed in the Build
directory for the project.

In order to access the Flash programmer from within Eclipse, the External Tools
menu must have been set up as described in Section 4.2.1.
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6.2 Download Procedure

To download your .bin file to a device:

Step 1 Connect a USB port of your PC to the target device using an NXP-supplied USB-to-
serial cable. Make sure you connect the black wire of the cable to Pin 1 of the serial
connector on the target device. If prompted to install the device driver for the USB-to-
serial cable, refer to Appendix B.

Step 2 In Eclipse, follow the menu path Run > External Tools > External Tools
Configurations.

This displays the External Tools Configurations dialogue box, containing a list of
tools - see Figure 22.

Note: You will need to set the PC communications port
that has been assigned to the connection to the target
device — to identify this port, refer to Appendix C.

& External Tools Configurations El

Create, manage, and run configurations ,; a
| —

B -
= Configure launch settings from this dialog:

'_t}fpn_a filker kext “ - Press the Mew' button to create a configuration of the selected type,

= % Program =) - Press the 'Duplicate’ button to copy the selected configuration.
G Flash CLI Toal
G, Flash GUI Tool

% Jenric Bash Shel 3=::> - Press the Filker' buktan to canfigure Filkering options,
% ITAG Server

¥ - Press the 'Delete’ button to remove the selected configuration.

- Edit or wiew an existing configuration by selecting it

Configure launch perspective settings From the Perspectives preference page.

Filtet matched 5 of 5 items

7 Close

Figure 22: External Tools Configurations
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& External Tools Configurations
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¥

= X rﬂ}P'

= @ Program
L Flash CLI Toaol
8, Flash GUI Toul
% Jennic Bash Shell
% ITAG Server

| Filker matched 5 of & items

Create, manage, and run configurations
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Step 3 Choose the Flash programmer that you want to use - either the Flash CLI tool or the
Flash GUI tool. Click to highlight it. The window changes, as illustrated in Figure 23

[+ .
=]

3

Tarme: | Flash GUI Tool

E] Main q?“ Refresh | |5y Buid | B§ Environment | = Comman

Location:

| ${en_var ENNIC_SDK_BASEHTools|flashprogrammeriFlashGUI exe

[Brnwse Workspace, .. ] [Brnwse File System. .. l l Wariables, ., ]

‘Whorking Direckary:

E:ﬂémf_var:_jér-\;l.l.‘ﬁéiéb_K“_:-B;.SE}\Toolsiflashﬁgrammer

[Brnwse Workspace. ., ] [Brnwse File System. .. l l Wariables, ., ]

Arguments:

Moke: Enclose an argument containing spaces using double-quotes (™),

[

Apply

] [ Rervert

|

l

Run

I

Close

l
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Step 4 Click Run to run the tool.

Note: After the tool has been run for the first time, it will
' appear as an option in the Run > External Tools menu.
It is only necessary to access Run > External Tools >

External Tools Configuration again if you need to
change the parameters.

= |f you selected the Flash GUI tool then the Flash Programmer GUI window is
displayed. For further instructions, refer to the JN51xx Flash Programmer User
Guide (JN-UG-3007) - you will need to continue from Step 3 of the download
procedure for the Flash Programmer GUI.

= |f you selected the Flash CLI tool then you will first be prompted to specify the
communications port and binary file for the download - identifying the relevant
port is described in Appendix C. For further instructions, refer to the JIN51xx
Flash Programmer User Guide (JN-UG-3007) - you will need to continue from
Step 6 of the download procedure for the Flash Programmer CLI.

Step 5 Once the download has finished, disconnect the device from the PC and power-cycle
the device.
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7. Debugging Application Code

This chapter describes the available methods for debugging your application code.
In order to debug your code, you must have done the following:
1. Produced a Debug build of your project (see Section 5.4).

2. Loaded the resulting binary file into the Flash memory of the device that will
run the application (see Chapter 6).

There are two possible approaches to debugging:
Using the GDB hardware debugger

To use the hardware debugger, you need to connect a JTAG hardware interface. A
small (supplied) communication program is downloaded to the IN5148-based device
(e.g. IN5148 evaluation kit board) and then the application binary is run directly from
the PC. The JTAG hardware connects at one end to the PC via the (supplied) USB
mini-connector and at the other end to the JN5148-based device. A port is selected
for the JTAG interface to operate on. GDB is then started and is informed where the
'target' JTAG device is located. In this case, the hardware is controlled from a binary
on the PC.

Further operational information on the GDB debugger is provided in Section 7.1.
Using the serial UART to send debug messages to a terminal

When debugging network applications in real-time, we suggest that you use the UART
to send text messages to a terminal program, such as HyperTerminal, running on a
PC. This involves embedding debug print-to-UART code segments in the main code
of your application. This method is described in Section 7.2.

Note: The GDB hardware debugger is used via Eclipse.

' However, Eclipse is not required when outputting debug
messages to a terminal (apart from generating and
building the application to be debugged).
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7.1 GDB Hardware Debugger

This section describes the principles of operation of the GDB hardware debugger and
then the configuration of the debugger.

7.1.1 Principles of the GDB Hardware Debugger

This appendix explains the operation of the GDB debugger. This integrated debugger
provides an easy-to-use debugging method from within Eclipse.

Using the integrated GDB debugger, you can:

® run to a breakpoint or cursor position

= watch local variables

® single-step, and step into and out of functions
Note that the GDB debugger does not allow you to:

= debug into library API code (compiled with optimisation)

watch global variables (incompatibility between compiler and GDB)

debug interrupts (GDB controls interrupts during a breakpoint)

stop the underlying hardware timers and integrated peripherals

What is GDB?

GDB (GNU project debugger) is a general-purpose debugger that can be used to
debug applications written in C, C++, Pascal and Fortran, amongst other languages.
The debugger is available (free-of-charge) as part of the well-known GNU toolkit and
is used through a text-based interface — here, this interface is provided by Eclipse.

One of the main features of the GDB debugger is its facility for remote debugging —
that is, it allows you to debug code running on one platform from another platform
(running GDB). For example, an application running on a microcontroller device can
be debugged from a PC running GDB. In this case, the two platforms are connected
via a serial port, a network link or some other method. This capability is utilised when
debugging code running on a JIN5148 microcontroller, allowing you to step through
code, set breakpoints and view memory contents, as well as generally interact with the
microcontroller.

The main disadvantage of the GDB debugger is that it is not easily adapted to
embedded real-time environments, since GNU components were initially designed for
developing desktop applications in Unix-type environments.

How does GDB operate?

For remote debug (as used for the JN5148 device), GDB interacts with the target
application via a debug stub, which is a small, intermediate application compiled into
the target system. Communication between GDB and the debug stub is implemented
using the GDB Remote Serial Protocol — this is an ASCIl message-based command
set which supports tasks that include reading/writing from/to memory, querying
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registers and running the application under test. NXP's debug stub is activated using
the macro HAL_GDB_INIT.

The debugger deals with setting and processing a breakpoint in the following way:

1. When a breakpoint is set, GDB employs memory read/write commands to
non-destructively replace a source instruction with a TRAP instruction.

2. When the instruction is reached during execution, control is transferred from
the processor to the debug stub.

3. The debug stub notifies GDB that a breakpoint has been encountered. The
user can now interact with the hardware, as required.

4. GDB sends a command corresponding to the required action to the debug
stub.

5. Once the breakpoint has been dealt with, the debug stub returns control to the
processor.

What happens during a breakpoint on the JN5148?

When a breakpoint is reached, the debug stub is invoked on the JN5148 target. The
stub then services any requests and commands received from the GDB host. GDB
stalls any application code that was running on the device processor before the
breakpoint was encountered.

Note: During a breakpoint, only the JN5148 CPU is
stalled. The JN5148 integrated peripherals still run
normally, with timers running and expiring, network

packets arriving and the integrated peripherals free to
generate interrupts.

What happens after a breakpoint on the JIN5148?

When you instruct GDB (via the Eclipse IDE) to step out of the breakpoint, the CPU
interrupt handler processes all other queued interrupts generated during the period of
the breakpoint. Therefore, any timer interrupts, network packets and analogue
peripheral interrupts that have occurred during this period are processed. Control is
then returned to the processor, resuming application execution.

Note: Application data and peripheral hardware status
may have changed during the breakpoint period. The
processing of queued interrupts may alter buffer
contents and update program variables. Understanding

this is key to explaining any unexpected behaviour in
the application while it is being debugged.
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7.1.2 Configuring the GDB Hardware Debugger

Step 1

Step 2

Step 3
Step 4

The procedure below describes how to configure the hardware debugger for use with
Eclipse and how to set up the parameters to use the hardware debugger with your
application.

Connect a USB port of your PC to the target device using an NXP-supplied USB-to-
serial cable. Make sure you connect the black wire of the cable to Pin 1 of the serial
connector on the target device. If prompted to install the device driver for the USB-to-
serial cable, refer to Appendix B.

Connect another USB port on your PC to the JTAG box using the supplied mini-USB
cable - the device driver is installed in a similar way to Step 1, refer to Appendix B.

Start Eclipse (if not already started).

If you are using the hardware debugger for the first time then proceed as follows,
otherwise go to Step 11.

In the Eclipse main menu, select Help > Software Updates. Then select the Installed
Software tab.

& Software Updates and Add-ons |Z|E|

| Installed Saftware i.ﬂ.vailable Software

MName ersion I [ Update... ]
| ;'-{f.'iCDT GhIJ Toolchain Build Support 5,0.2.200902130301 [

Lk DT GMU Toolchain Debug Support 5.0.2,200902130801 [ Skl I

E{f:':EcIipse CiC++ Development PlatForm 5.0,2,200302130801 [

ﬁiEclipse C{C++ Development Tools 5.0.2,200902130801 | :

[ Edlipse CJC++ Development Tools Utilties 5.0.2.200902130801 ’ LlopetiEs |

i Eclipse C/C++ GOE Hardware Debugging g

%{\‘L&*’:Eclipse WS Client 1.1.2.R342_»20090122-7C79ExIsLM1teMSY. ., [Revert SRR l I

sJEclipse Platform 3.4.2.M20090211-1700

ﬁﬁ?—]ennic ZigBee PRO Software Development Ki,.. 0.4.1

K5k Mylyn Bridge: C/C4++ Development 5.0.2.200902130801

L Mylyn Bridge: Eclipse IDE 3.0.5.v20090218-1800-3%

L Mylyn Bridge: Team Support 3.0.5.v20090218-1800-e3x

L Mylyn Connector: Bugzilla 3.0.5.v20090218-1800-83%

L Mylyn Focused U (Recommended) 3.0.5.v20090218-1800-e3x

L Mylyn Task List (Required) 3.0.5.+20090218-1800-83x

Hj.lUsage Data Collector 1.0.1.R200309220400

Zipen the 'Automatic Updates' preference page ko sek up an automatic update schedule,

) Close

Figure 24: Checking for Hardware Debug Support

Step 5 Check that the GDB Hardware Debugging plug-ins are installed. If not, select the

Available Software tab.
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Step 6 Expand the option for http://download.eclipse.org/tools/cdt/releases/Ganymede. In
the CDT Optional Features section, select GDB Hardware Debugging and then
click Install.

& Software Updates and Add-ons

Tnstalled Software | Available SGFtware-!

| X
||type filker text - ‘

Marme Wersion Install,.,
E [] Vﬂ http:ffdownload. eclipse. orgitechnology/eppfupdates 1.0/
= ] 'v'.] http:ffdownload.eclipse.orgftonls/cdt releases/ganymeade
# []000 COT Main Features
= [E]000 COT Optional Features

WK

[]=e Eclipse CfC++ Development Tools Utilities 50,2, 200902130301
Lw Eclipse CJC++ GDB Hardware Debugging 5.0,2. 200902130801 Add Site. ..
i L# Eclipse COT p2 Taolchain Installer 5.0.0,200312191529 -

. 2 : Manage Sikes...
[C=I» Eclipse CDT Testing Feature 5.0.2.2009021 30301
[ 50 LR Parser £.0,2, 2009021 30501
[ =I» Unified Parallel € Support 5.0.2.2009021 30301 P
[]=Fe #L CHC++ Compiler Support 50,2, 200902130301
4 5L CfC++ Compiler Suppark SDK 5.0,2, 200902130801

& []000 Uncategorized
& [ G{J http:fidownload. eclipse.orgftoals/mylynfupdate/ed. 4
E [] \ﬂ http:ffedipse-internal. jennic, com;

|
i Show only the latest versions of available software

I|:| Include items that have already been installed

Open the ‘Automatic Updates' preference page to set up an automatic update schedule,

Figure 25: Software Updates Screen

JN-UG-3064 v2.0 © NXP Laboratories UK 2010 53



Chapter 7

Debugging Application Code

Step 7 The download program resolves any dependency issues and further requirements,
and then presents the Install screen (see Figure 26).

& Install |Z| El EJ

Install
Review and confirm that the checked items will be installed, Di

| Mame Version
[ =[rEclipse CjC++ GDE Hardware Debugging 5.0.2.200902130801

Size: Unknown
Deetails

7 ; [ Finish l l Cancel

)

Figure 26: Software Updates Install Screen

Step 10 The Eclipse main screen now re-appears.

Step 8 Click Finish. Eclipse then installs the plug-in that you selected.

Step 9 Eclipse now needs to restart in order to incorporate the new plug-ins. Only Eclipse
itself will reboot, not the entire machine. Click Yes to allow the restart.

Step 11 Click on your project in the Project Explorer panel to select it.
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Step 12 Follow the main menu path Run > Debug Configurations, or click on the drop-down
arrow next to the ‘bug’ icon and select Debug Configurations from the drop-down

menu. This displays the Debug Configurations screen.

& Debug Configurations

Create, manage, and run configurations

¥

W i b -
H 5 Configure launch settings From this dialog:

"’ - Press the 'Mew' button to create a configuration of the selected type.

!
] CfC++ Attach to Local Application |{=| - Press the 'Duplicate’ button to copy the selected configuration.
=-[E] ¢4+ Lacal Application
: E hell'World Cyigwin GCC
_le | TestProject Default }:{) - Press the 'Filter' button to configure filkering options.
Z/C++ Postmaortem debugger
e ] S0 Hardware Debugging - Edit or wiew an existing configuration by selecting it.

¥ - Press the 'Delete’ button to remove the selected configuration,

Confioure launch oersoective settinas from the Persoectives oreference paae,

Filter matched 7 of & ikems

Figure 27: Debug Configurations Screen
Step 13 Highlight C/C++ Local Application in the left panel and press the New button |+
(top left). The screen changes to a dialogue box to enter the new configuration.

& Debug Configurations

Create, manage, and run configurations

& [3=m =
e = ==
=rnediiiery X H Marne: |New_configuration

_'.
type filker text [ e - I = g
[ |=] Main :ﬁ? Debugger | = Startup E:.// Source | | Comman

o [E] C)C++ Attach to Lacal Application
=[] CfC++ Local Application Froject:
; @ hellotorld Cuwguin GCC |_ | l Browse. ., ]
L] helloWo_rId_test C/C++ Application:
[£] TestPraject Default
: [T CJC++ Pastmartem debugger
=[] GDB Hardware Debugging
; E HwDebugger
El Mew_configuration

| [Search Project. .. l l Browse. .. ]

| Filter matched 9 of 10 items

’ Debug ] [ Close

Figure 28: New Hardware Debugger Configuration
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Step 14 In the Main tab, enter the following information (see Figure 29):

= Name: Enter the project configuration file name e.g. ‘helloworld_GDB_HW'.
This name is for information only - it can be anything.

= Project: Enter the name of the specific project we are working on,
e.g. ‘helloWorld'.

= C/C++ Application: Enter a link to the project .elf file, e.g.
C:\Jennic\Application\helloWorld\Build\test.elf

& Debug Configurations

Create, manage, and run configurations

0

& [ = o
e B =
B ER. 3 Mame: !helanand__@__HW

type Filter bexck | = - =
|' """ : [=| Main fﬁ‘« Debugger | [@= Startup 'EE.,;/ Source | =] Comman

1 E CJiZ++ Attach ko Local Application
#-[E] Cfc++ Local Application | Praject:
1 ZJC++ Postrmorkemn debugger | hellatorld | [ Browse. ., ]
=-[E] GDB Hardware Debugging || | __ .
@ hellobworld GDE_HW A E e e S S S S .
! E HwDebugger iC:'|,Jennic'|,.|?.|:||:|Iication'l,heIIDWDrId'l,BuiId'l,test.eIF | [SEarch Praject. .. ] [ Browse. .. ]

CIC++ Application:

[ Apply ][ Revert ]

Filer matched 9 of 10 items

i) I Debug ] [ Close l

Figure 29: Hardware Debug, Main Tab
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Step 15 Click Apply - the new configuration name appears in the left pane.
Select the Debugger tab.

& Debug Configurations

Create, manage, and run configurations

Name: I_H;I'IoWnrld_GDB_HW |

T — [E] Main | % Debugger = Startup | B Source | B Common
w & | ClC++ Attach ta Local Application . : -

[ EI CJiZ++ Local Application
: CJC++ Postmortem debugger DB Command:
= E GDE Hardware Debugging

Filter matched 9 of 10 items

GLE Setup

| CilJennicTooksiba-f-bszibiniba-sf-gdb.sxe | [Bromse... | [varisbles. .

- [€] hellovorld_GDE_HwW
E HwDebugger

Command Set: | Standard

=

ion: [mi s
Protocol Wersion: | mi |

[Jverbose console mode

Remate Target
[Juse remate karget

JTAG Device: :

Host name or IP address: |

Part number: I .

l applhy H Revert l

[ Dehug ] [ Close ]

Figure 30: Hardware Debug, Debugger Tab

Step 16 In the Debugger tab, enter the following information:

= GDB Command: Browse to the ba-elf-gdb debugger located at:
C:\Jennic\Tools\ba-elf-ba2\bin\ba-elf-gdb.exe

= GDB command set: Standard
® Use remote target: Untick the box.
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Step 17 Click Apply, then select the Startup tab.

& Debug Configurations

Create, manage, and run configurations

Y

_’=|';>V

=

[E] main #;f& Debugger | B

Initialization Commands

|type Filtgr text |

. EI CJC++ Attach to Local Application
=] EI CJC++ Local Application
; El helloWarld Cygwin GCC
E hellovwarld_tesk

I Halt

[ reset and Delay (seconds): :_ |

Startup 'E;,; Source | = Comman

E TestProject Default
! E CJC++ Postmortemn debugger
= EI GDE Hardware Debugging
- [€] helloWarld_GDE_Hw

load
hbreak AppColdstart
cont|

| target jtag jtag:{flocalhost:9991

E HwDebugger
Load Image and Symbols

[Load image

Image file name: |

[Load symbals

Image offset (hex): ]

Symbols file name: |

Symbols of fset {hex): I
Runkime Options

Set breakpoint at:
|:| Resume

Run Commands

[ 5et program counter at (hes): | i |

[Appcoldstart

Filker matched 2 of 10 ikerms

[ Apply H Revert ]

[ Debug Close ]

J

Figure 31: Hardware De

bug, Startup Tab

Step 18 In the Startup tab, enter the following information:
m |nitialization Commands: Untick the Reset and Delay and Halt boxes.

Type the following text:

target jtag jtag://localhost:9991

load
hbreak AppColdStart
cont

= Runtime Options: Tick the Set br

eakpoint at box and type AppColdStart.
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Step 19 Click Apply, then select the Source tab.

& Debug Configurations

—+
-
I

|type filker text |

T

. E C/C++ Attach to Local Application
=-[£] £)C++ Local Application
= E hell'World Cyigwin GCC
; [£] TestPraject Default
EI C/C++ Postmaortem debugger
= [£ | OB Hardware Debugging
E HwDebugger

Filker matched 7 of & items

Create, manage, and run configurations
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Mame: | HwDiebugger

=] Main fﬁ‘« Debugger | = Startup E,;/ Source

Source Lookup Path:

[= 1=F Default
i ‘1} Ahsolute File Path
==k hellotwarld
(= Build - \hellowworld

Source - Yhello

[Isearch for duplicate source files on the path

£ Comman |
[ Apply ] [ Revert ]
’ Debug ] [ Close l

Figure 32: Hardware Debug, Source Tab

Step 20 Expand the project folder in Source Lookup Path and check that all the source
paths relevant to your project are listed. Use the Add button to add additional paths,

if required.
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Step 21 Click Apply, then select the Common tab.

& Debug Configurations

Create, manage, and run configurations

Al

T B

:: gy o
X B3 Mame: | hellcworld_GDE_HwW

|ty|:|e filker bext

1 EI CJiZ++ Attach ko Local Application
=-[E] Cfc++ Local Application
Ei hellaworld Cygwin GZC

Save as
() Lacal file

[E] main ﬁ?« Debugger | (= Startup E.,y Source | =l Commen

[T helloworld_test
E TestProject Default
[ CiC++ Postmortem debugger
= EI GDE Hardware Debugging
[E] hellowarld_GDE_Hw
E HwDebugger

(%) Shared file: Eli;a-l.annrld

Display in Favarites menu

|i|_-§l§‘§Debug

(3 Other

Standard Input and Cutput
Allocate Console {necessary For input)

_: Browse,..

Consale Encoding
(%) Default - inherited (Cp1252)

[IFile: |

[ JLaunch in background

[ Apply

” Rewvert ]

Filter matched 9 of 10 items

© [

Debug

l [ Close ]

Figure 33: Hardware Debug, Common Tab

Step 22 Click the Shared file radio button. If the debug configuration files are to be stored in a
dedicated folder then browse to that folder and select it. Otherwise leave the default,

which is your project folder.
Tick the Allocate Console box.

Step 23 Click Apply, then click Close to register all changes and leave the debugger settings
screen. The hardware debugger is now ready for use with your project - refer to

Section 7.1.3.
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7.1.3 Operating the GDB Hardware Debugger

This section outlines how to debug an application with the GDB hardware debugger.

The procedure below assumes that you have an application program to debug and an
associated Eclipse project file.

Step 1 Start Eclipse and open the Eclipse project file or the application to be debugged.

Step 2 Ensure that the parameters for the hardware debugger are correctly set up as
described in Section 7.1.2.

Verify that the .elf file has been built under Debug settings and resides in the Build
directory of the project. Also verify that the corresponding .bin file has been
downloaded to the target device using the JIN51xx Flash Programmer (see Chapter 6).

Step 3 Depending on whether you are using UARTO or UART1 of the JN5148 device, use
the Flash Programmer to download one of the following files to the evaluation board:

C:/Jennic/Tools/HWDebug/HWDebug_UARTO0_JN5148.bin
C:/Jennic/Tools/HWDebug/HWDebug_UART1_JN5148.bin

To use the Flash Programmer from within Eclipse, refer to Chapter 6.

Step 4 Once the download has completed, close the Flash programmer in order to release
the serial port for the debugger to use (otherwise, GDB will not be able to access the
serial port).

Step 5 Reset the device - this puts it under the control of GDB and enables Eclipse to control
the device.
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Step 6 From the Eclipse main menu, select Run > External Tools > External Tools
Configurations. Click to select the JTAG Server.

& External Tools Configurations

Create, manage, and run configurations Q
.

Run & program

o T = 4
B = s .
CEX| B85 Mame: | JTAG Server [

type Filter kexck !
| [=]Main 17 Refresh axg Build % Environment | = Common
o % sl Location:

G, Flash LI Tool , : —
G Fish GUI Tool | CiennicTookipa-el-ba2ibinod 2232 eve |

% Jennic Bash Shell Browse Workspace... ] [Brnwse File: Syskerm, .. ] [ Yariahbles, .. ]

ITAG Server

Working Direckory:

| ${env_var: ENNIC_SDK_BASENToolslba-elF-bazlbin |

Browse Workspace. .. ] [Brnwse File Syskem. ., ] [ Variables. .. ]

Arguments:

| jtag jtag:fflocalhost: 9991

Maoke: Enclose an argunient containing spaces using double-quotes (),

l apphy H Reverk l

Filter matched 5 of 5 items

7 I Run ] [ Close ]

Figure 34: JTAG Server Parameters

Step 7 Check the following information in the Main tab:

® | ocation:
C:\Jennic\Tools\ba-elf-ba2\bin\jp3_Tt2232_exe

= Working Directory:
C:\Jennic\Tools\ba-elf-ba2\bin
or
${env_var:JENNIC_SDK BASE}\Tools\ba-elf-ba2\bin

= Arguments: jtag jtag://localhost:9991
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Step 8 If the parameters are correct then click Run to start the JTAG server.
Otherwise, correct the parameters and click Apply before clicking Run.

Note: Once the JTAG server parameters are correct, the
server can be started by selecting Run > External
Tools > JTAG Server from the main menu or by

selecting JTAG Server from the drop-down menu next
to the tools icon Q@ on the taskbar.

Note: To stop the JTAG server, select the console it is
running in from the drop-down menu next to the Display

Selected Console button = and then click the red

Terminate button [ .

Step 9 If you are using the debug configuration for the first time then open the Debug
Configurations window by following the menu path Run > Debug Configurations
or by clicking on the down arrow next to the bug symbol. Click on the required GDB
Hardware Debugging option.

Note: After your debug configuration has been run for
the first time, it will appear as an option in the Run >
Debug History menu and also as an option in the drop-
down menu next to the ‘bug’ icon 5 On the toolbar.

Step 10 Start the debugger for the first time by clicking on Debug in the Debug
Configurations window. Subsequently, you can simply start debug by clicking on the
‘bug’ icon. You can also start debug by following the main menu path Run > Debug.

Step 11 During debugging:
= You can watch the debug progress in the Console tab in the lower panel.
= Use the options in the Run menu to toggle breakpoints and watchpoints.

= To end the debugger session, follow the menu path Run > Debug and stop the
Debugger.

Once the debugger session has been stopped, to run the debugger again go back to
Step 10 and continue from there.
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7.2 Real-time Debugging via the Serial Interface

This section describes how to debug real-time network applications using the JIN5148
device’s serial UART to output debug information to HyperTerminal running on a PC.
In this case, Eclipse is used to generate the code that is run, but does not have a role
in the debug process.

VPrintf, which is a small memory footprint version of printf, is used to send
formatted debugging text from the application to the UART. This reduced version of
printf is limited to the following commands:

= %.d - show a decimal value
= %X - show a value in hex

= 9%b - show a value in binary
® 9%c - show a character

® 9s - show a string

= %% - show a % character

The Printf source and include files can be found in the directory
C:\Jennic\Components\Utilities\.

In the example presented in the sub-sections below, the debug serial text is sent via
UARTO, which is also used for the Flash programmer.

64

© NXP Laboratories UK 2010 JN-UG-3064 v2.0



JN5148 Software Developer’s Kit
Installation and User Guide

7.2.1 Preparing the Application

You must first prepare your application source code, as described in the procedure
below.

Step 1 Load the project to be debugged into Eclipse.
Step 2 Check that the build target is present in the Build folder.

Step 3 To add the Printf.c library files, first click to select your project in the Project
Explorer pane. From the main menu, select File > New > File from Template. This
opens the New File screen.

£ New File =13
File

Create a new file resource From a template.

Enter or select the parent Folder:

| hellotworld

e
ellovorld
estProject

H-12% h
HEZS T

File name: |

Use kemplate:  |Default kext file template .

=
(2] f Cancel

Figure 35: Adding a New File

Step 4 Expand your project by clicking on the + symbol then click on the Source folder to
highlight it.

Step 5 Click on Advanced.

Step 6 Click on the Link to file in file system box to select it, then click on Browse and in
the Select Link Target window select:

C:\Jennic\Components\Utilities\Source\Printf.c
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The screen should appear as follows:

File

Create a new file resource from a template.

Enter or select the parent folder:

| hellatWorldSource

=125 helloworld
(=% Build
= Source

B TestProject

File narne: E E‘r'i'nlff-.c
IJse kemplate: fDeFauIt Z source template W |

Link ta Fils in the File system

| Ci\JenniciComponentsUtitiesiSourcelprintf.e | | Browss... | [ variables..

7 [ Finish ” Zancel

Figure 36: Adding the Printf.c File

Step 7 Click Finish.

Step 8 Similarly, repeat Step 3 to Step 7 to add the Printf.h library files. In Step 6, select
C:\Jennic\Components\Utilities\Include\Printf.h.

You should now see both the Printf.c and Printf.h libraries in your Source folder.
Step 9 Add the following code to the source file under test.
a) Include the Printf.h header file:
#include "C:\Jennic\Components\Utilities\Include\Printf._h"
b) Initialise the UART during the hardware initialisation
/* Initialise serial comms unless debug mode*/
#ifndef GDB
VUART printinit(Q);
#endif
¢) Add debug lines wherever they are required; for example:

VPrintfF(C"\n\r\n\rAddress = %x'", ul6Nodeld);
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Note: \n\r is used to provide CR LF in the terminal
emulator.

Step 10 Build the project as described in Section 5.4.
Step 11 Connect the Flash programmer, via the serial cable, to UARTO on the target device.

Step 12 Using the Flash programmer, download the application binary to the target device.
Step 13 Close the Flash programmer (otherwise it will hold the serial port open).

Note: You must connect/disconnect after each session
in order to use the Flash programmer. Alternatively, you
can use Bray’s free Terminal v1.9 - this utility detects if
another program is using the port and will automatically

disconnect if you tick the Auto Dis/Connect box
(www.hw-server.com/software/termv19b.html).

7.2.2 Configuring HyperTerminal

This section describes how to configure HyperTerminal for real-time debugging via a
serial interface.

Note: HyperTerminal is not available in Windows Vista.
An alternative is to use TeraTerm, which is a free

download from http://www.ayera.com/teraterm/.

Step 1 Open HyperTerminal by the following the Windows Start menu path
All programs > Accessories > Communications > HyperTerminal.

Note: If no modem has been configured on the PC, you
may get screens requesting the location. Ignore these

screens.

Step 2 Access the New Connection screen by following the menu path File > New
Connection.
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Type a name for the connection, then click OK.

Connection Description @

: : Mew Connection

Enter a name and choose an ican far the connection:

I arne;

|Jer'|r'|in:: debugged |

|zan:

Figure 37: Connection Description Screen

The next screen, Connect To, is then displayed.
Step 3
connected to and then click OK.

Connect To

&L Jennic debugger

Enter detailz for the phone number that you want to dial:

Countrydregion:

Area code: : |

Phione number: | |

Connect using: | COm1 L" |

[ 1] H Cancel ]

Figure 38: Connect To Screen

The next screen, COM Properties, is then displayed.

In the Connect To screen, choose the serial communications port that the board is
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In the COM Properties screen, set the port properties to 19200 bits per second, 8

data bits, no parity, 1 stop bit and no flow control, then click OK.

COM1 Properties

Port Settings |

Bitz per zecond:

3200

[rata biks: | g

Parity: | MHone

Stop bikz: | 1

Flawa cantral; | Maone

[ Restore Defaultz ]

| ok

H Cancel H

Apply ]

Figure 39: COM Properties Screen

The terminal connects to the communications port and the HyperTerminal screen is

displayed.

“& Jennic debugger - HyperTerminal

CExR

File Edit Wiew Call Transfer Help

D& = | Ep
”
e
: >
Disconnected Auto detect Auto detect

Figure 40: HyperTerminal Screen
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7.2.3 Using the Serial Debugger

Run the target software by resetting the host device. The debugging trace will then
appear on the HyperTerminal screen.

The terminal could also be used to send commands to the target in order to test its
operation. This would require the addition of an interrupt handler to process the
received commands.

An example of handling serial data is provided in the Application Note Serial Cable
Replacement using 802.15.4 (JN-AN-1005).
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A. Creating an Eclipse Project Source File

The procedure below describes how to add a new C source file to an Eclipse project.

Step 1 Inyour project in Eclipse, expand the project name folder so that the required Source
folder (in which the new source file will go) is visible and click on it to highlight it.

Step 2 To add a file to the Source folder, from the main menu select File > New > Source
File. The New Source File dialogue box appears. As an example, the screenshot
below shows a new source file called test.c.

& New Source File |Z|@@

Create a new source file, C

=
Source Folder: E.TEStPrD]'Ett,I'SDLIrCE .
Source File: test.c |
Template: Default C source template |
@ [ Finish J [ Cancel

Figure 41: New Source File

Step 3 Enter the parameters as follows:
m Source Folder: This field should be automatically completed.
m Source File: Enter the name of the source file you want to create, e.g. test.c.
= Template: Select Default C source template from the drop-down menu.
Step 4 Click Finish. The new source file appears in the Project Explorer panel.

Step 5 The content of your new source file can be viewed and edited by clicking on the tab
(e.g. test.c) in the centre panel.

Step 6 Edit the source file, as required.
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B. Installing the USB-to-Serial Cable Driver

Step 1

Step 2

Step 3
Step 4

The USB-to-serial cable supplied with the IN5148 evaluation kit allows a PC USB port
to be used as a serial communications port and requires an FTDI driver. This driver is
provided in the JN5148 SDK Toolchain (JN-SW-4041) and must be installed on your
PC the first time you use the supplied cable — for example, when downloading binary
code from a PC to a board. This installation is described below (although you may not
need this procedure if Windows automatically finds the required driver on the Internet).

When you plug the USB-to-serial cable into a USB port of your PC, check whether
Found new hardware wizard for TTL232r-3v3 is displayed.

If this appears, you must install the driver by following the rest of this procedure.
Otherwise, the driver is already installed.

Fill in the screen Install from a specific location, as follows:
a) Select the radio button Search for the best driver in these locations.
b) Tick the checkbox Include this location in the search.

c) Using the Browse button, navigate to the directory FTDI_drivers in the installed
SDK on your PC:

C:\Jennic\Tools\Drivers\FTDI_drivers
d) Click OK.
The wizard will automatically fill in the details in the drop-down search box.
In the Found new hardware wizard screen, click Next.

Wait for the wizard as it searches for and installs the new driver. On completion, it will
display the message “Completing the Found new hardware wizard”. Click Finish to
complete.

In some cases, you may need to repeat the procedure from Step 2, depending on your
hardware configuration.

Finally, the Found new hardware bubble will indicate that the hardware is installed
and ready for use.

Note: Alternatively, you can obtain the relevant driver
' for your operating system from the FTDI web page
www.ftdichip.com/FTDrivers.htm. Go to the VCP

drivers, download the required driver to your desktop
and double-click on its icon to install.
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C. Identifying the PC Communications Port Used
When connecting your PC to a board, you need to find out which serial
communications port your PC has allocated to the connection, as described below.

Step 1 In the Windows Start menu, follow the menu path:
Start > Control Panel > System
This displays the System Properties screen.
Step 2 Inthe System Properties screen:
a) Select the Hardware tab.
b) Click the Device Manager button
This displays the Device Manager screen.
Step 3 Inthe Device Manager screen:
a) Look for the Ports folder in the list of devices and unfold it.

Identify the port which is connected to the board (it will be labelled ‘USB Serial Port’)
and make a note of it (e.g. COM1).
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D. Uninstalling the SDK

This appendix describes how to uninstall a IN51xx SDK that has been installed using
an SDK Libraries installer (JN-SW-4030 or JN-SW-4040) and an SDK Toolchain
installer (JN-SW-4031 or JN-SW-4041).

Note: This method does not apply to earlier SDK
[ versions that use installers JN-SW-4026 and
JN-SW-4027. To remove these SDK versions, you

should use Add or Remove Programs in the Windows
Control Panel.

You can remove the SDK from your machine using the uninstallers provided in the
Jennic folder in the Windows Start menu.

Caution: If you are uninstalling the SDK in order to
install the latest version, you should first back up your
SDK/Application folder before installing the new SDK,
otherwise you will lose your existing applications.

Step 1 Follow the Windows Start menu select path Start > All programs > Jennic or
Start > Programs > Jennic > JN-SW-404x products and then select:

m  Uninstall IN-SW-40XX-SDK-Libraries or Uninstall Jennic Libraries to
remove the SDK Libraries

m  Uninstall IN-SW-40XX-SDK-Toolchain or Uninstall Jennic Toolchain to
remove the SDK Toolchain

Step 2 Open Windows Explorer and check if the C:\Jennic folder has been completely
removed. If not, any remaining elements can be deleted manually.

In the Windows Start menu, check if all unwanted items in the Start > Programs >
Jennic path have been removed. If not, the unwanted elements can be deleted
manually.
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Revision History

Version | Date Comments
1.0 7-July-2009 First release
11 12-Mar-2010 Title of manual and SDK changed

Jenie/JenNet added to protocol options
Hardware debug .bin download added to Eclipse launch

configurations
Updates made concerning Cygwin installation advice and other minor
issues

1.2 14-May-2010 References to Jenie/JenNet patch removed

1.3 17-Jun-2010 Minor modifications/corrections made

2.0 22-Nov-2010 Incorporated information from former Eclipse IDE User Guide

(IN-UG-3063)
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Important Notice

Jennic reserves the right to make corrections, modifications, enhancements, improvements and other changes to its
products and services at any time, and to discontinue any product or service without notice. Customers should obtain
the latest relevant information before placing orders, and should verify that such information is current and complete.
All products are sold subject to Jennic's terms and conditions of sale, supplied at the time of order acknowledgment.
Information relating to device applications, and the like, is intended as suggestion only and may be superseded by
updates. Itis the customer's responsibility to ensure that their application meets their own specifications. Jennic makes
no representation and gives no warranty relating to advice, support or customer product design.

Jennic assumes no responsibility or liability for the use of any of its products, conveys no license or title under any
patent, copyright or mask work rights to these products, and makes no representations or warranties that these
products are free from patent, copyright or mask work infringement, unless otherwise specified.

Jennic products are not intended for use in life support systems/appliances or any systems where product malfunction
can reasonably be expected to result in personal injury, death, severe property damage or environmental damage.
Jennic customers using or selling Jennic products for use in such applications do so at their own risk and agree to fully
indemnify Jennic for any damages resulting from such use.

All trademarks are the property of their respective owners.

NXP Laboratories UK Ltd
(Formerly Jennic Ltd)
Furnival Street
Sheffield
S14QT
United Kingdom

Tel: +44 (0)114 281 2655
Fax: +44 (0)114 281 2951
E-mail: info@jennic.com

For the contact details of your local Jennic office or distributor, refer to the Jennic web site:

www.nxp.com/jennic
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