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Overview

The PAN4620 is Panasonic’s Internet of Things
dual mode module comprising NXP®'s Kinetis®
MKW417512CAT4 SoC — a 2.4 GHz 802.15.4 and
Bluetooth Low Energy (LE) wireless radio
microcontroller based on an ARM® Cortex®-MO+
core.

Features

® UART, SPI, I2C, TSI, ADC, and DAC

® Same form factor and compatible pinout for
VCC, GND, Reset, UART, I2C, and SWD as

PAN1026, PAN1760, PAN1760A, and PAN1761

® Single and concurrent operation of IEEE
802.15.4 and Bluetooth LE

® Open to various known application layers or
proprietary solutions

® Surface Mount Type dimensions:
15.6 mm x 8.7 mm x 1.9 mm

® On module 32 MHz and 32 kHz crystal

® SoC: NXP Kinetis KW41Z — 2.4 GHz 802.15.4
and Bluetooth LE 4.2 Wireless Radio
Microcontroller

® Core: Up to 48 MHz 32 bit ARM Cortex-M0+

®* Memory: 512 kB of flash and 128 kB of SRAM
® \/oltage range: 1.8V t0 4.2V

® Temperature range: -40 °C to 85 °C

Characteristics

Transceiver frequency range 2 360 MHz to
2 483.5MHz

Programmable transmitter output power:
-30dBm to 3dBm

Receiver sensitivity (Bluetooth LE): -93 dBm

Receiver sensitivity typical for IEEE Standard
802.15.4: -98 dBm

Typical receiver current consumption (3.6 V
supply): 8.5 mA

Transmitter current consumption (3.6 V supply,
0dBm): 7.6 mA

Bluetooth

Bluetooth LE 4.2 compliant implementation
certified by Bluetooth SIG

Supporting software consisting of Bluetooth LE
host stack and profiles and IPv6
over Bluetooth LE

Bluetooth Developer Studio Plug-In

IEEE 802.15.4

IEEE standard 802.15.4 compliant

Supporting software consisting of 802.15.4
MAC/PHY implementation, Simple Media Access
Controller (SMAC), and NXP’s certified Thread®
and Zigbee® stacks are available.
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Block Diagram
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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 2019.

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 Quick Start 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 fitness for a particular purpose. Customer acknowledges that (source)
code may bear defects and errors.

The third-party tools mentioned in this document are offered by independent third-party providers who are
solely responsible for these products. Panasonic has no responsibility whatsoever for the performance,
product descriptions, specifications, referenced content, or any and all claims or representations of these
third-party providers. Panasonic makes no warranty whatsoever, neither express nor implied, with respect
to the goods, the referenced contents, or any and all claims or representations of the third-party providers.
To the maximum extent allowable by Law Panasonic assumes no liability whatsoever including without

limitation, indirect, consequential, special, or incidental damages or loss, including without limitation loss of
profits, loss of opportunities, business interruption, and loss of data.
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1 About This Document

1 About This Document

1.1 Purpose and Audience

This Quick Start Guide applies to the IEEE 802.15.4 and Bluetooth Low Energy development
platform PAN4620 USB. The intention is to enable our customers to easily integrate our module
PAN4620 in their product. This guide describes the needed software and gives useful hints.

The product is referred to as “The PAN4620” or “the module” within this document.

1.2 Revision History

Revision Date

Modifications/Remarks

1.0 2019-02-18 1st version
1.1 2019-04-15 Changed revision number “0.1” to “1.0”.

Editorial updates. Added chapter “Using Test Tool 12 (NXP Test Tool 12
Quick Start procedure).

Updated chapter “Using SDK in MCUXpresso IDE” to new MCUXpresso
version 10.3.1_2233.

1.3 Use of Symbols

Symbol

®
A

7

= [chapter number]
[chapter title]

Description

Note

Indicates important information for the proper use of the product.
Non-observance can lead to errors.

Attention

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

Tip

Indicates useful information designed to facilitate working with the PAN4620.
Cross reference

Indicates cross references within the document.

Example:

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

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

Result

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

Quick Start Guide Rev. 1.1
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Symbol

This font

Menu > Menu item

This font

1 About This Document

Description

GUI text

Indicates fixed terms and text of the graphical user interface.
Example:

Click Save.

Path

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

Example:

In the menu, select File > Setup page.

File names, messages, user input

Indicates file names or messages and information displayed on the screen or to
be selected or entered by the user.

Examples:

panl760.c contains the actual module initialization.

The message Failed to save your data is displayed.
Enter the value Product 123.

Key

Indicates a key on the keyboard, e.g. .

1.4 Related Documents

Please refer to the Panasonic website for more information as well as related documents
= 6.2.2 Product Information.

Quick Start Guide Rev. 1.1
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2 Overview

2 Overview

The PAN4620 USB is a development platform for the PAN4620 IEEE 802.15.4 and
Bluetooth LE module to implement Bluetooth and IEEE 802.15.4 functionality into various
electronic devices.

This guide will describe how to start up the evaluation board, get all needed software sources,
execute example code and build own implementations.

Please refer to the Panasonic website for related documents = 6.2.2 Product Information.
Further information on the variants and versions = 6.1 Ordering Information.
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3 PAN4620 USB Evaluation-Board Overview

3 PAN4620 USB Evaluation-Board Overview
3.1 Building Block Overview

A X2 JP2
gl Flail: P2 5 5 8 3 8 JP10
A : USB HUB ;814353 USB Hub
=t " FTDI
5U USB @ G Ip?
RN ZE IR b
5V 10T a g oo =V
& 0 Q7 R27 R33 5
o P9 Ta LIy 28| IC6 ﬁ
B2 28| §ae
+ o JPg = It 815 (=4 SWi
Z m ®o 8(9/8 4 ] ca2 =
T o ] o3 d i 43 =3
a>s it i USB-UART || ®
J-Link OB
SWDCLK UUU}Q@QQ@F.CDM ESaN RN COM LED"
MOD]. =17 R 8 g @ SW2 RGB LED
SWDIO Vo RIBRIZ as o and buttons
T =
| Mhpst JP3 T Ic2 SW2, SW3
—— R31 _ew VI =8 L :
@ a2 - 5 = 6
LED3 2 {L-ris
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JP6 JP5
Breakout pins:
I0s can be connected externally to sensor
boards or the Panasonic IoT workbench

3.2 Architecture Overview

USB

J-Link

PAN4620 USB Development Board

SWD

A

A 4

USB-Hub

FTDI

Breakout
PIN header

UART

PAN4620
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3 PAN4620 USB Evaluation-Board Overview

3.3 Breakout Pins

A 3.3V to pin
P11 Do not place with EER ] JR10 Switch Module
iy external 3.3V supply]s s o3 UART: _
o o LS
rom i =
5U 10T 5V from pin | =~ 1C5 -~ o
R27 R33 1 =
§ 5 pg = seige e CTUSSINE- (N =
T2 P9 IMouIe vea - swi1
;{g . . pal” AL USB-UART | @
J-Link OB
SWDCLK .
MOD1 SWDIOo E SWD Em % ] Sw2
n_rst | JP3 |&|Module Reset}
E | [Use to M_RXD UART =
remove [==5 "y Txp | " JPS-Ja
vallll EDs > e 7 e (25 ows
S LED5 LEDS tows
JPs i R EREgpsEEEEN e e
JP6 JP5
3.4 Configuration Settings
Jumper Topview Description Detail
J1 1 5V from USB 5V power option, to power the board from USB

connected or the 5V pin. The 5V from USB can also be
used to power the sensor board.

5V from or to breakout
pin connected

will be pulled low. This has to be considered
Module reset when the module is sharing a common reset
disconnected with other components.

D]
[m] ]
=] =]
D]
J3 3 Module reset connected | If there is no firmware on the module, the reset

Quick Start Guide Rev. 1.1 Page 10
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3 PAN4620 USB Evaluation-Board Overview

Jumper Topview Description Detail

J4 4[ D= SWD connected Access to module and programmer SWD.
D]

SWD disconnected

4o o
o a
J8 8[ m=c Module UART Access to module UART RX and TX.
connected
D]
a[o o Module UART
disconnected
[w] o
J9 Module VCC connected A Module VCC connection and GND pin. The
module VCC jumper can be removed for current
measurements.
J7,J10 FTDI connected to Option for module UART to breakout pin or
module UART FTDI. Place jumpers either on J7 or J10.

Breakout pin connected
to module UART

the breakout pin sensor with 3.3 V. Do not place this jumper, if

3.3V are not supplied an external 3.3 V source is present.

to the breakout pin

1 A 11 3.3V are supplied to Option to power an external sensor board

R32, R48 These 0 Q resistors can be removed, to
disconnect the LEDs in case the 10s PTBO,
PTC1, PTA18, and PTA19 shall be used for
other purposes.

SW2, SW3 If you want to use PTC4 and PTCS5 for other
purposes, do not push the buttons.

® After each different configuration the reset button needs to be pressed.

Quick Start Guide Rev. 1.1 Page 11
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4 Getting Started

4 Getting Started
4.1 Jumper Start up Configuration

Place all highlighted jumpers on PAN4620 evaluation board. Connect the device via USB cable
to a PC, to power it and run demo examples.

Quick Start Guide Rev. 1.1 Page 12
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4.2
42.1

4.2.2

4.2.3

4 Getting Started

Device Drivers

General

It might be necessary to install drivers for some components.

Please note that the “FTDI USB UART” and the “Segger J-Link” SWD debugger will provide
COM ports to the system.

=5 Gerate-Manager E@

Datei Aktion Ansicht ?
e @ HEI®
P -
> Aklus
4 73 Anschlijsse (COM & LPT)
-5 ECP-Druckeranschluss (LPT1)
" Intel(R) Active Management Technology - SOL (COM3)
("7 JLink CDC UART Port (COM74))
--'? Kommunikationsanschluss (COM1)
(5" UsB Serial Port (COM75) )

11

»-{2) Audio-, Video- und Gamecontroller
"B Bluetooth-Funkgerat
e Generic Bluetooth Adapter
> -1 Computer
> 44 DVD/CD-ROM-Laufwerke il

On the PAN4620 USB evaluation board both COM ports can be used to open
a UART connection to the PAN4620 module.

FTDI USB UART

Having the drivers installed correctly is mandatory for all the examples
mentioned in this Quick Start Guide.

Depending on the operating system that is used, drivers for the “FTDI USB UART” might not be
installed automatically. If in doubt, please check the FTDI website and install the drivers
manually.

For further information please visit https://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 not be installed automatically. Having the drivers installed correctly is not strictly
mandatory for the basic example mentioned in this Quick Start Guide, but necessary for using
other software examples from NXP SDK.

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

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

Quick Start Guide Rev. 1.1 Page 13
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4.3 Using Initial Bluetooth Heart Rate Example on PAN4620 USB

The PAN4620 evaluation board is coming with preinstalled Bluetooth Low Energy demo
example.
Run the first demo

1. Download the app IoT-Toolbox from Google Play or Apple iTunes Store.

2. Start the app loT-Toolbox.

3. Select the icon @ Heart Rate.

loT Toolbox ABOUT

@)
€)
®)

Beacons. Blood Pressure Cycling Speed and
Cadence

®
©
®

FRDM-KW40Z Glucose Health
Demo Thermometer

@

®

Heart Rate OTAP Proximity

®
D
€

Running Speed and Thread Shell Wireless Console/
Cadence

Switch on Bluetooth on Smartphone/Tablet.
Press the button SW3 on PAN4620-ETU to start advertising.

Scan for devices on Smartphone/Tablet.

S

Select and connect to the found device (e.g. FSL_HRS).

B &f UF 01 99% B 07:31

c loT Toolbox

D stop
Heart Rate

FSL_HRS
00:13:43:84:0B:6C
Unbonded -66 dBm

X

Quick Start Guide Rev. 1.1 Page 14
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4 Getting Started

8. Press the button SW2 on the PAN4620-ETU to send changed heart rate data.

= See heart rate changes on Smartphone/Tablet.

B 8§ UF 01 98% 0 07:32

loT Toolbox

Heart Rate

DISCONNECT

Sensor Location

Chest

BPM

0 15 30
Time (s)

wr
"N O

Status: Connected 100% @

4.4 Getting NXP MCUXpresso IDE for PAN4620 Module

The following requirements must be met:
v' Created user account on NXP website

1. Visit the website www.nxp.com.

2. Search for MCUXpresso Integrated Development Environment (IDE)and
download it.

= NXP will lead to the following page.

wr ®ENGUSH v W CART
VAN

&  Sign In or Register

N Having trouble?
SignIn

If you are having trouble with registration or login, we're here to
Email Address elp.

Password

Forgot your password?

Don't have an account? Register Now

Quick Start Guide Rev. 1.1 Page 15
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3. Click Sign in.

wr @ENGLSH ~ WCAR
PN

AL~ Q

& Sign In or Register

. Having trouble?
Sign In

If you are having trouble with registration or login, we're here to
Email Address

Password

ssessssss

Don't have an account? Register Now

4. Download the preferred MCUXpresso IDE version and install the IDE.

NT Account English ¥ Cart

VA

ALL ~

NXP © Software & Support * Product Information : MCUXpresso IDE

Software &Support Product Information
Product List
Product Search MCUXpresso IDE

Order History
Recent Product Releases

Recent Updates To register a New Product please click on the button below

Licensing

License Lists

Offline Activation Current Previous
FAQ Version Description
Download Help 103.1

Download Log
Table of Contents

FAQs

4.5 Getting NXP SDK for PAN4620 Module

Getting necessary sources for software development
1. Visit the website www.nxp.com.
2. Search for MCUXpresso SDK Builder.

3. Click Select Development Board to search for the correct board or kit to get started.
The PAN4620-ETU is based on the FRDM-KW41Z platform from NXP.

(]
(]

MCUXpresso SDK Builder

The MCUXpresso SDK brings open source drivers, middleware, and reference example
applications to speed your software development. Customize and download an SDK specific

to your processor or evaluation board selections.

B Select Development Board | @ Explore and fitter devices # Access My SDK Dashboard

OVERVIEW SOFTWARE AND TOOLS DEVELOPER RESOURCES

Quick Start Guide Rev. 1.1 Page 16
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4. Enter FRDM-KW417 to the field Search by Name (1).

NX@ MCU> DK Builder
# SDK Dashboars Select Development Board
Search for your board or kit to get started
& Select Board
Q Explore Search by Name Hardware Details
o FROM-KW41Z Board FROM-KW41Z
Device MKW41Z4
Care Type / Max Fi Cartex-MOP [ 48MHZ
& Noifications Select a Device, Board, or Kit D:';'::mw_ "0‘:“ psk K’; Hm’l
[~ 128 K
O Preferences b 28 KB RAM
2] [ FROM-OW41Z } |
v R Actions
@ MCUXpresso IDE ¥ Processors Sl JEW 5ui McUXpresso SDK
A& MCUXpresso Name your SDK @ Explore selection with Clocks ool
Config Toals
o [ SDK_2.2.0_ FROM-KWH1Z ' @ Explore selaction with Pins tool
B in the name of your SDK.

5. Select the found board (2).
6. Enter a preferred name for the SDK (3).
7. Click on Build MCUXpresso SDK (4).

Generate a downloadable SDK archive for use with desktop MCUXpresso tools

1. Select the Host OS (Host Operating System) (1).

Ne
# SDK Dashboard SDK Bui|der
Generate a downloadable SDK archive for use with deskiop MCUXpresse Tools.
& Select Board
Q Explore Developer Environment Settings . Hardware Details
impac fles and exampies projects inchuded n he SOK and Generated Projects
FROM-KW41Z
Hos1 03 Teskchain ! IDE MKW4124
o l Windows = ] ‘ MCUXpressa IDE - I o Core Type | Max Freq Cortex-MOP / 48MHz
& Notifications Device Memory Size 512 K8 Flash
@ Preferences. 128 KB A
e i @ SO ‘SDK Details
o o © Add softwars componant SDK Version: 220 (released 2018-09-04)
@ MCUXpresso IDE Host 05 Windows
Toolchain MCUXpressa IDE
“* gcu"'fr’:;f This MCUXpresso SDK configuration is available for direct download {69 SDK v2.2.x requires MCUXpresso IDE v40.0.x or later
Archere Name Middieware: FatFs, 802.15.4 MAC, BLE, GenFSK, SMAC
o SDK_2.2.0_FRDM-KW41Z (1)
Don'tuse n the name of your SDK Documentation
Base SDK @MC SDI API Reference Manual
Middieware: ® Reference Manual
@ HY AP Reference Manual
O Trwaad AP| Reference hManual

Select the preferred Toolchain / IDE (2).

3. Click Add software component (3) and select optional Middleware.
Available are middleware like CMSIS DSP Lib, FatFS, mbedtls, NTAG I12C, wolfssl,
FreeRTOS operating system and wireless stacks like 802.15.4 MAC, Bluetooth LE,
GenFSK, SMAC, Thread and Zigbee.

4. Click Download SDK (4).

4.6 Using SDK in MCUXpresso IDE

To get access to the sources in the SDK, it is necessary, to link the SDK to the IDE.

1. Open MCUXpresso IDE (v10.3.1_2233).

Quick Start Guide Rev. 1.1 Page 17
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2. Pull the folder (zipped or unzipped) into the tab Installed SDKs in MCUXpresso IDE

WCUXpresso IDE o | @
EvO-Urd g~ @+ 0O > FA% =
Project Exp. @ Welcome
- (|
5 Quickstart .
I MCUXpresso IDE - Quickstart Panel
#7 No project selected
- Create or Import a project
=,
.
*
- Build your project
- Debug your project E-O-8- Add SDK here
- Miscellancous
i, Instaljfd SDKs
B vcuxpre
Ta install f SDK, simply drag and drop an SDK (zip file/folder) into the Tnstalled SDKS'view. [Common mcuxpresso’ oider]
Neme SDKVersion  Manifest Version  Location SDK Details @
-~ W@ SDK 2x FROM-KWA1Z 20 300 5 CaUsers electe

For further information about getting started with the API, the middleware and
examples for wireless stacks, see the documentation folder in the SDK

(SDK_2.2.0_FRDM-KW41Z > docs).

Open and Run Software Example from SDK
Import software examples

1. Click the field Import SDK example(s) in the Quickstart Panel of the
MCUXpresso IDE.

2. Select the previously loaded SDK frdmkw41z (1).

. Board and/or Device selection page
~ SDK MCUs Available boards 4 1%
NXP MKW412512004
KW2x
4 KWdx
MKWA41Z512x04
Selected Device: MKW412512x0x4 using board: FRDM-KWA41Z SDKs for selected MCU
Target Core:  cortex-mplus Name SDK Versi.. Manifest... Location
Description: 8 SDK 2 FROM-KWAL 220 300 = CAUsers
KWA1Z: Kinetis® KW41Z-24 GHz Dual Mode: BLE and 802154 @SDK 24 USB-KW41Z 220 300 ® CAUsers
Wireless Radio Microcontroller (MCU) based on ARM®
Z o [~ Cancel

3. Click Next > (2).
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Run the software

1. Select the preferred example for running a demo.

2. Enter a Project name suffix (1) to distinguish between different programs in the
workspace.

. Import projects

Project name prefix; | frdmiwd1z pmﬁ,mm”.mx: o

¥| Use default location

o (-]

Project Type Project Options
@ C Project SDK Debug Console @ Semihost () UART
| Copy sources
7] Import other files
Examples i < B
Name Version B
bluetooth
framework
genfsk
E hybrid
iece 802.15.4
smac
« [ © thread
end_device

£ end_device_ota_client |
hed_ota_server |
hast_contralled_device

£ low_power_end_device
ped_ota_client
reed_ota_client

+ [W] £ router_eligible_device o
V= freertos

2 < Bao \ finish | Cancel

3. Click Browse (2) to select the location for the project (usually, the predefined
workspace).

We will select the wireless_examples >thread > router_eligable_device >
freertos (3) example to show a Thread network demonstration.

4. Click Next > (4).
Advanced Settings
5. Click Finish ().

. Advanced Settings

~ C/C++ Library Settings
Set library type (and hosting variant) |Redlib (semihost-nf)

Redlib: Use floating point version of printf
Redlib: Use character rather than string based printf
7] Redirect SDK *PRINTF" to C library "printf Redirect printf/scanf to ITM

¥ Include semihost HardFault handler Redirect printf/scanf to UART

~ MCU C Compiler
Language standard | GNU C99 (-std=gnug9)
~ MCU Linker
Link application to RAM
~ Memory Configuration
Memory details

Default LinkServer Flash Driver

Browse...
Type Name Alias Location Size Driver
Flash PROGRAM_FLASH Flash 00 0x80000 FTFA_2Kcfx
RAM SRAM RAM Ox1fff8000 0x20000 —
Add Flash| Add RAM | Split | Delete Import..| | Merge.., |Export..

~ Micro Trace Buffer

Enable MTB [ Buffer size | 128

, )
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Compile the example project

1. Click onto the project inside the Project Explorer (1) within MCUXpresso IDE.
& Proj o Regi. DF{:_\:} 4 sim 4 f5l_os_abstraction_free_rtos.c

OSA_TASK_DEF INE(startup_task, g
int main (void)

less examples thiead souter sligibie. dew
s

o1, ¢ ksize_c, 0) ;
harduare_init();
05A_TaskCreate(0SA_TASK(startup_task), NULL);
ViaskStartScheduler();

return 0;
b ) !
paran i nt
b3e

doc . j
™ ]
B fromiowd1z_wireless_examples_thread_router_eligidle_d.
» ;
B MCUXpresso IDE - Quickstart Panel #1f osObjectAlloc_c
" v

%) Project framiowd 1z wireless. eamples. thread_fouter. 2% static void® osObjectAlloc(const osObjectinfo_t* posobjectlnfo)

- Create or import a project

. © corsole - R
reiess_examples_thread s
Build of configurat

roject frdmkwalz_wireless_examples_th

é_router_eligible_de

make -r -j4 all
make: Hothing to be done for ‘all®

10:14:31 Build Finished (took 1s.203ms)

~ Debug your project

2. Click the Build icon & (2) in Quickstart Panel (3) or Toolbar, to compile the example
project.

= MCUXpresso IDE after starting the debug process.

[ oromace - Famid Lz wieiess crampies Tread. router cligibie. Bevice freerton framewor DS aCion/Source I os abrachon free.fost - MCUXpresza IDE
fie En Souce Refactor Navigate Search Project Canfiglools Run Window Help
o LR R *HE O Qv ® s ve-ox(=)e LT S iZiPAUID v G :
#r o
=@ =~ 12_wiresess_examples thread_router_eligiie_device_freertos JLink Debug (GDB SEGGER Intertace Debugqing]
oC - oud12 wieless examples thead souter esigble device treentosaxt
Tesh .
Fsct
Funciontid
o0
Keyoourd @ Wekome (2 fl xow trime ction.tree toss 2 |8 poe B8 rote bR ek ponie T s
10 05A_TASK_DEFINE(startup_task, ghainThreadPriority_c, 1, ghainThreadStacksize_c, 0) ; -
int main (void)
8 | hardware_init();
0SA_TaskCreate (0SA_TASK(startup_task), NULL);
vTaskStartScheduler();
return 0
b Quic
Project fromiont12 wieless_examples,tred.fouter|
« Create or import a project
ieEea.
¥ examples thread router, xf
ertos JLink Debu 54915 @ 127.0.0.1]
- Bulld your project
.‘Y"‘“ Proje SEGGER J-Link GD8 Server V6.42b - Terminal output channel
- Debug your project
Witabie Smatiwert | 1041:1
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Flash the software

1. Connect the PAN4620 evaluation board to the PC.
2. Click the Debug icon % (1).

[R woromace - i 1z wireess exampies Sread.router eig o Gevice Freeron/framenork OSABRTacton/ Source Fil o sberacton free fone - MCUXpresso IOF
file Edit Source Refactor Navigate Search Project ConfigToots Run Window Help

9 Welcome [ fsl xevr_time Los
05A_TASK_DEFINE(startup_task, ghain
int main (void)

4 porte router_eligible_device_appc quevec
riority_c, 1, ghainThreadStacksize_c, 0) ;

- N -Rd R
framiowd1z wi

o 3 wireless exampies thvead router_eligible_device freertosaxt
[MCUXpres:

* started on port 54915 @ 127.0.6.1]

SEGGER J-Link GOB Server V6.42b - Terminal output channel

~ Debug your project

8+= 9

= The software will be flashed with the onboard J-Link-OB-SAM3U128 to the
PAN4620 module. Wait till this process is finished.

3. Click the Start icon [k (2) in the toolbar, to run the application on the PAN4620
evaluation board.

In case of more than one connected PAN4620 board, the IDE will give the
possibility, to choose which one should be flashed. Compare the Segger
Serial number/ID (1) with the label on the bottom of the PAN4620 board.
Click OK (2).

Connect to target: MKW41Z512xxx4

2 probes found. Select the probe to use:

Available attached probes

Name Serial number/ID Type Manufa.. IDE Debug Mode
Bl J-Link-OB-SAM3U128 483062632 usBe SEGGER  All-Stop

Bl )-Link-0B-5AM3U128 c 483062634 usB SEGGER  All-Stop

Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes
P&E Micro probes

SEGGER J-Link probes

Probe search options

Remember my selection (for this Launch configuration)

@ o [ OK ] |[ Cancel
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4.7 Using Test Tool 12

Another way to flash a previously written program to the PAN4620 device is the Test Tool 12
provided by NXP.

The following requirements must be met:
v" NXP account

Go to NXP website (www.nxp.com).
Search for Test Tool for Connectivity Products.
Accept the Agreement for the Test Tool.

Sign in on NXP website.

o~ w0 NP

Download and install the Test Tool on the PC.

Starting the Test Tool 12
1. Connect the PAN4620 ETU device to the PC.

= After windows driver installation the device with COM port will show up in window
Command Console (1).

irmware Loader| ) Radio Test $* OTA Updates - Il Z|

& command Console
Use Command Console to send FSCI commands to development boards. Double clck a port to open a serial connection to the device.

USBUART External/ TCPIP
= com2s

= CoM26

@ Firmware Loaders 0

Load a * 519, *.bin or *.srec fie to a development board.

w Launch Firmware Loader...
“Load a *.srec image fie to the flash of an Kinetis via OpenSDA or Junk.

bV 4
A

2. Click on the tab Firmware Loader (2).
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3. Select the preferred J-Link device in the list (1).

The label on the bottom of the PAN4620 ETU device will give the
Segger J-Link ID of the board, which can be found in the mentioned
list.

=3 NXP Test Tool 12
™ Command Console I, Script Server £ Protocol Analyzer |l Coexistence Tool @ Firmware Loader B Radio Test $* OTA Updates - ll ZGWUI 4 Settings 4 Help '
F% Firmware Loader X

OpenSDA/J-Link List @ X it

[i-Tink devices U"g

Upload Progress

4. Click browse (2).

5. Navigate to the file, which should be flashed on the PAN4620 ETU device.
The file must be in * . srec orin *.bin format.

13 Select an *:srec or a *.bin file @
K39 ()= | 3Demos » #2-PAN&G20 - Tnread - RouterEligableDevice [ 4 |[ #2 - PAN4620 - Thread.. P
Organisieren = Neuer Ordner =~ 1 @

fm Name h Anderungsdatum
frdmkw41z_wireless_examples_thread_router_eligible_device_freertos.bin 06.02.2019 11:56

2 < i »
Dateiname: frdmkwd1z_wireless_examples_thread_router eligible_device_fre +
oimen |+

There are two options: The first option is to generate the mentioned files in an Integrated
Development Environment (IDE) like IAR Embedded Workbench or MCUXpresso from NXP.

The second option is to use some of the already generated files that are available in the NXP
SDK (see folder path: SDK_2.2.0_FRDM-KW41Z_16_01_ 2019 >tools > wireless > binaries).
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1. Click Upload (1).

= NXP Test Tool 12
& Command Console &, Script Server = Protocol Analyzer ([ Coexistence Tool 4 Firmware Loader BB Radio Test $* OTA Updates ~

ZGWUI & Settings 4 Help 3/

T firmveore Loader

OpenSDA/-Link List  # X

ahnke\Documents\1_Steffen_Jahnke_local\30_Workshops\0_PAN4620_Workshop_Ld

J-Cink devices .
o J-link 483063313

Development Board Option
Select processor on the development board

KW40Z160 QNS0s0
KW2XD512 KW36
KW21D256 KW3SA
KWD1Z128
KL462256
KG4F 1M

o S Kz

Browse bootloader file

ok [ cence

Upkad Progress

Select the controller KW41Z (2), which is used on PAN4620 device.
3. Click OK (3).
= The Test Tool 12 will flash the program to the PAN4620.

= Now the previously written application can be evaluated and used.

Next to the Firmware Loader option, the NXP Test Tool 12 comes with
additional functions like a Protocol Analyzer, a Radio Test or an OTA

(Over The Air) Update section. For more information about the Test Tool see
“Freescale Test Tool User’'s Guide”.

4.8 Using Thread Example Application

Flash at least two of the PAN4620 evaluation boards with the software
(frdmkw4lz wireless examples thread router eligible device freertos)
mentioned in the MCUXpresso section.

1. Open two terminal programs like HTerm and connect to the COM ports of both nodes.
Use the serial configurations for the nodes (like the figures below will show).

2. On the first node enter the command thr create and press .

send on enter in the section Input control of HTerm or similar

@ Take care that there is always the CR-LF option selected at the menu
terminal programs.
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= Wait till the node has created the Thread network (here with the ID 0xc26d).
==]

a1 HTerm 0.8.1beta
File Options View Help

Port COM128 - E Baud 115200 ~ Da(a Stop |1
; = ; | i) Show r

: +1]; Newlne every =

¢ [V]ascil [[JHex [[Joec [[]sin |# | Save output B AMcearat o 5 |8 o e 0=

Received Data

[]cTs Flow control

Autoscroll [ ] Show er

1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 5 80 -
-

wSHELL starting...w

wNXP Thread vl. L20w

wEnter "thr join" to join a network, or "thr create" to start new networkw
wEnter "help" for other commandsw

W

=$ thr createw

w\:Creating nNetwoIrk...w

=S

w$ wNode has taken the Leader rolew

«$ wCreated a new Thread network on channel 25 and PAN ID:0xc26dw

e
wInterface 0: GLoOWPANw

\wwMesh local address (ML64): £dB5:63a:21a4:b005:£f1d5:4570:6b78:3f2ewn
wwMesh local address (ML16): £dB85:63a:21a4:b005::££f:£e00:0w

w$ w(Local) Commissioner Startedw

w$ wJoiner acceptedw

e

w$ Temp:35.00u

«$ Temp:32.0ywFrom IPvé Address: £d85:62a:21a4:b005:dBe0:156c:1deT:db5y
i

w$

Selection (-)
Input control %
Input aptions

91 Ase [F]Hex Floee [Fin | send onenter [ 7]
Typelasc  ~ || |

Transmitted data

1 5 10 15 20 25 30 35 40 45 50 55 60 €5 70 75 80
factoryresetyun

thr createww

x

L] »

1

History -/2/10  Connect to COM128 (b:115200 d:8 s:1 p:None)

3. On the second node enter the command thr join and press

= The node will search for existing Thread networks (RGB LED5 will change colors
fast) and connect to the previously created network automatically.

i HTerm 0.8.1beta o | =&

File Options View Help
| oisconnect | port comins = [&] Bowd 1520 v oaa[s  w| swplt v Paney(wene w| [71CTS Flow control

i Rx 882 [Reset | | Tx 34 [ Reset || count 0 [= 8 [Reset | ¢ Newiine at[LE ) & e
Clear received | * [¥]ascn [“Jhex [oec [oin | [ saveouput |[ =] | [lciearat o (21 f Neminesver g (20 ) aunoscrol [] show er
Received Data

1 5 10 15 20 25 30 35 40 45 50 55 60 &5 70 75 80 -

=
wSHELL starting...w

wNXP Thread v1.1.1.20w

wEnter "thr jein" te join a network, or "thr create” to start new networkw
wEnter "help” for other commandsi

WS thr joing
wwJoining network...w
S

\w$ wCommissioning succesafuly L

w$ wAttached to network with PAN ID: Oxc26d w
\eTemp:35.0wFrom IPv6é Address: £d85:63a:21a4:b005:£1d5:4570:6b78:3£2ey

w$ wTemp:32.00w
s

Selection (-]
Tput control E3
Taput aptions

Clear transmitted | [ Ascii [“|Hex | |Dec | [Bin | Sendonenter cR-lF  + ] | [ Sendfile TR | [ RTS

Type (i85 [ | =

Transmitted data *
1 s 10 15 20 25 30 35 40 45 50 S5 €0 & 70 75 B0 4
factoryresetun
thr oinue

History -/2/10  Connect to COM111 (:115200 d:8 s:1 p:None)
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4. Press SW2 on both PAN4620-ETU nodes, to change the color of the RGB LEDs on both
nodes.

= Thread network is working.
5. Press the button SW3.

= Everything within the software is prepared and implemented to exchange the meas-
ured temperature between the nodes.

S| i HTem 02 Ibets
File Options View Help

History /2/10 Coneect to COM128 (5115200 ¢ 51 pNane) History /2/10  Coneect o COMI111 (5115200 68 51 pNane)

Get more information about the possibilities and commands, in Thread
networks, with the commands help and help thr.

Please note that there is no thermistor mounted on the PAN4620-ETU. Just
the software is prepared for this use case. To measure a correct temperature,
it is recommended, to use the “thermistor measuring circuit” shown in “FRDM-
KW41Z Freedom Development Board User's Guide” (chapter “Thermistor”).

The chosen Thread software example gives additionally the possibility, to use
touch sensitive inputs on the Pins “PTC16 (TSI0_CH4)” and “PTC17
(TSIO_CH5)”. If PAN4620 evaluation board is delivered with already mounted
pin headers for “JP2” and “JP5”, notice that these inputs can detect the human
body by contact and affect the software.
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5 Restricted Use

Restricted Use

Life Support Policy

This Panasonic Industrial Devices Europe GmbH product is not designed for use in life support
appliances, devices, or systems where malfunction can reasonably be expected to result in a
significant personal injury to the user, or as a critical component in any life support device or
system whose failure to perform can be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or effectiveness.

Panasonic customers using or selling these products for use in such applications do so at their
own risk and agree to fully indemnify Panasonic Industrial Devices Europe GmbH for any
damages resulting.

Restricted End Use

This Panasonic Industrial Devices Europe GmbH product is not designed for any restricted
activity that supports the development, production, handling usage, maintenance, storage,
inventory or proliferation of any weapons or military use.

Transfer, export, re-export, usage or reselling of this product to any destination, end-user or any
end-use prohibited by the European Union, United States or any other applicable law is strictly
prohibited.
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6 Appendix
6 Appendix
6.1 Ordering Information
Variants and Versions
Order Number Brand Name Description MOQ
ENWC9B01AQEF  PAN4620-ETU USB Evaluation Board 1
ENWC9B0O1A1EF  PAN4620 PAN4620 Module 1 500
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6.2
6.2.1

6.2.2

6 Appendix

Contact Details

Contact Us

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

For Panasonic Sales assistance in the EU, visit

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

Email: wireless@eu.panasonic.com

For Panasonic Sales assistance in North America, visit the Panasonic website
“Sales & Support” 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

Product Information

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

For complete Panasonic product details in the EU, visit

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

For complete Panasonic product details in North America, visit

http://www.panasonic.com/rfmodules
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