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1. Introduction

IoT_ZTB Development Kit (DK) is designed for evaluating and developing Bluetooth Low
Energy (BLE) solutions based on K32W061 and JN5189 modules. The modules feature

GPIO, USB, PMod, and SWD interface. J-Link and J-Trace functions are both supported
for debugging. ISP download function is also supported with the loT_ZTB DK.

This Quick Start document provides an overview about the 10T_ZTB DK and its software
tools and lists the steps to install the hardware and the software. The document also
describes how to run the demo example and create a new application project.

2. Kit contents

The IoT_ZTB DK is composed of several parts.

o DKG6 Carrier Board: A hardware carrier board hosting a K32W061 (by default) for
Zigbee BLE and thread application development.

Carrier Board comprises NFC tag and antenna, GPIO connector, buttons, external
flash, LEDs and Arduino connector used to connect Expansion Board. The LPC4322
Onboard (OB) debugger is used to bridge K32W061 SWD and UART interface to
PC, download program, and debug from PC. There also have FTDI USB in board

provided interface that can connect K32W061 UART directly and download program
via ISP.

For detailed information, refer to loT_ZTB DK User Guide.
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Fig 1. K32WO061 Carrier Board

e M10 Module: Two types of modules are included in the kit. IN5189 standard power
modules and K32WO061T standard-power modules pre-fitted to the carrier boards.

Fig 2. K32W061T M10 Module
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e Generic Expansion Board: A generic switch expansion board (OM15082) which
can be mounted on the Carrier Board containing peripherals such as switches and
LEDs.
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Fig 3. OM15082 Expansion Board

¢ Lighting Expansion Board: A lighting expansion board (OM15081) which can be
mounted on the Carrier Board containing peripherals such as RGB and White LEDs,
temperature sensors and microphones.

Fig 4. OM15081 Expansion Board

e JN5189 USB Dongle: A USB Dongle containing a JN5189 with LEDS and Quad
SPI flash memory and is connected to the USB via a UART.
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Fig 5. JN5189 USB Dongle

e USB Cable: A cable to connect the K32W061 carrier board with the PC via Mini USB
interface.

3. Download and install software

3.1

3.2

3.21

UM11394

Before connecting the K32W061 Carrier Board to PC, install/download the following
software tools on PC:

e MCUXpresso SDK

e Python 2.7

Optional:

e Connectivity QTool: Tool to communicate with module over BLE

¢ DK®6 Production Flash Programmer: Programming the device over the UART

System requirements

The development on the I0oT_ZTB-DK has the following minimum system requirements:
e PC running with Microsoft® Windows® 7/8/10 (32-bit or 64-bit)
e 2 GB RAM and 8 GB hard-disk space
e Minimum of two USB ports

SDK/PC tool installation

Both the JN5189 and K32W061 SDK packages containing source code and documents
necessary for application firmware development.

SDK Download process
Refer to the following steps to download the SDK:

1. Click the link below and navigate to the SDK building page:
https://www.nxp.com/support/developer-resources/software-development-
tools/mcuxpresso-software-and-tools/mcuxpresso-software-development-kit-
sdk:MCUXpresso-SDK?fsrch=1&sr=2&pageNum=1.

© NXP B.V. 2020. All rights reserved.
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2. Click the button Download to start the SDK builder.

3. Click Select Development Board and log-in to start building the K32W061 or
JN5189 SDKs.

Note: The SDKs can also be found by the link:

a. Use the direct URL for K32W061:
https://mcuxpresso.nxp.com/en/select?device=K32W061

b. Use the direct URL for jn5189:
https://mcuxpresso.nxp.com/en/select?device=JN5189.

4. Navigate to the folder specified in Step 3 to open the SDK project.
3.2.2 PC software tool Download process
Refer to the following steps to download the PC tools:
1. Click the link below to download PC Tools.

- Connectivity QTool:
https://www.nxp.com/webapp/sps/download/license.jsp?colCode=Connectivi
ty-QTool-Setup

- DK®6 Production Flash Programmer

This installer is located in the Tools folder of the SDK.
2. Navigate to the folder where you downloaded the QTool.
3. Click the *.exe files to start the installation.

3.2.3 PC software tool introduction

1. Connectivity QTool is a software tool that runs on a PC and talks with the USB
Dongle to act as a peripheral/central device. It provides ease in the debugging
and development of a QN908x-based device.

2. DK®6 Production Flash Programmer is available as a standalone application
which can be used to program the K32W061 device, and it is a software tool that
runs on a PC and talks with the 10T_ZTB DK for firmware uploading via UART
ISP interface.

3.3 Install MCUXpresso

MCUXpresso provides comprehensive compiler supporting QN, Kinetis, and LPC
Microcontrollers.

You can download it from the following URL:

https://www.nxp.com/support/developer-resources/software-development-

tools/mcuxpresso-software-and-tools/mcuxpresso-integrated-development-environment-
ide:MCUXpresso-IDE.

Double-click the file to run and complete the installation.

3.4 Install Python 2.7

Both the K32W061 and JN5189 bootloaders requires an image signature to verify the
validity of the image. The binary image generated is signed after the image is built in a
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two-stage process. The image signing tool is implemented in python. This requires an
installation of python to exist. Python 2.7 is required.

Python can be downloaded from the following URL:

https://www.python.org/downloads/release/python-2713/

Once python is installed, it should be added to the windows system environment
variable path, like below:

X v O »
(7]
| User variables for nuf41499
Variable Value
OneDrive C:\Users\nxf41499\OneDrive - NXP Edit environment variable X
OneDriveCommercial Ci\Users\nxf41499\OneDrive - NXP
|| path CAUsers\nxf41499\AppData\Local\Micrasoft\WindowsApps: C:\.Pylha peer— =
PyCharm Community Editi.. C\Program Files\JetBrains\PyCharm Community Edition 2019. CAPython27
QTPLUGIN PATH CARGAGNIOEXE-0.6.1 oo\ ib: C\Program Files (x86)\GNU Taols ARM Embedded\8 2019-q.. Edit
TEMP C\Users\nxf41499\AppData\Local\Temp. CAProgram Files\Python3T\Scripts
T™P Ci\Users\nxf41499\AppData\Local\Temp CAProgram Files\Python37 pr—
C\Program Files (x86)\Common Files\Oracle\Java\javapath =
New.. Edit.. Delete %SystemRoot%\system32 men)
SSystemRoot%
. %SystemRoot%\System32\Whem
System variables
SSYSTEMROOTS4\System32\WindowsPowerShell\v1.0\ Mowe Up
2%SYSTEMROOTS4\System32\OpenSSH\
Path C\Python27\Scripts,C\Python27,C\Program Files (:86)\GNU T.. C:\Program Files\TortoiseSVIN\bin T
PATHEXT COM:EXE: BAT, CMD; VBS, VBE: JS: JSE. WSF, WSH; MSC. PY; PYW CaProgram Files (@6)\PuTTY\
PROCESSOR_ARCHITECTU.. AMD64 C\Program Files\Keysight\lO Libraries Suite\bin
PROCESSOR_IDENTIFIER  Intel64 Family 6 Model 142 Stepping 10, Genuinelntel CAProgram Files\IVI Foundation\VISA\Win64\ktvisa
PROCESSOR_LEVEL 6 C:\Program Files\IVI Foundation\VISA\Win64\bin Edit text..
PROCESSOR REVISION 80 C\Program Files (x86)\Keysight\I0 Libraries Suite\bin

PSDistrict_BootimageVersi.. PS100108 CA\Program Files (x86)\IVI Foundation\VISA\WinNT\ktvisa
— = o tLE C:\Program Files (x86)\IVI Foundation\VISA\WInNT\bin

C:\Program Files (x86)\IVl Foundation\IVI\bin

C:\Program Files\IVI Foundation\IVI\bin

New.. Edit... Delete

Fig 6. Windows system environment variables

The python file is now using a crypto module, therefore you have to install the
module to compile successfully, open the command prompt and enter the following
command:

C:\Python27 install path\Scripts>pip install pycryptodome

Note: python 2.7.13 (https://www.python.org/downloads/release/python-2713/) is
required to have the pip tool.

4. Connect hardware and install drivers

Before connect carrier board to PC, make sure M10 module is mounted on carrier board,
like figure 6.

© NXP B.V. 2020. All rights reserved.
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Fig 7. LPC-Link 2 device in Device Manager

4.1 Connecting the K32WO061 carrier board

4.1.1 Connect debugger USB

Connect the K32WO061 carrier board to a PC with a Mini USB cable. Use connector “USB
to JTAG/SWD” on the K32WO061 carrier board.

Note: To connect debugger to K32W061 UART, make sure pin LPC and UARTO are
connected on both JP7 and JP4.

Once connected to the PC, Windows will detect the new hardware. Run the driver
installation tool Ipc_driver_installer.exe, found inside of the LPSCrypt installation direct at
C:\NXP\LPCScrypt\Drivers. This will install the drivers for both the virtual COM port and
CMSIS-DAP debugger. After drivers are installed correctly, the device is shown in Device
Manager as Figure 7.

[ Display adapters
B Firmware
¥ Human Interface Devices

s Converted Portable Device Control device
4 Dell Touchpad
¥+ HID-compliant consumer control device
¥ HID-compliant system controller
¥+ HID-compliant touch pad
4 HID-compliant vendor-defined device
¥4 HID-compliant wireless radio controls
4 Microsoft Input Configuration Device
¥+ Portable Device Control device
#4 USB Input Device
¥ USB Input Device
*® |DE ATA/ATAPI controllers
& Jungo
2 Keyboards
{1 Memory technology devices
w Mice and other pointing devices
[ Monitors
5P Network adapters
v ’ Ports (COM & LPT)

@ LPC-Linkll UCom Port (COM21)

= Print queues

Fig 8. LPC-Link 2 device in Device Manager

4.1.2 Connect FTDI USB

Connect the K32WO061 carrier board to a PC with a Mini USB cable. Use connector “FTDI
USB” on the K32WO061 carrier board.

UM11394 © NXP B.V. 2020. All rights reserved.
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Note: To make FTDI USB available, make sure pin FTDI and UARTO are connected on
both JP7 and JP4.

The FTDI driver must be instaled on you PC hard drive from:
http://www.ftdichip.com/Drivers/CDM/CDM21228 Setup.zip

After drivers are installed correctly, the device is shown in Device Manager as Figure 8

) USB Input Device
iy USE Input Device
) USB Input Device
= |DE ATA/SATAPI controllers

&F Jungo

LI Memory technology devices
@ Mice and other pointing devices
[ Maonitors

PR
Nehuarkadap

& Ports (COM & LPT)

5 USB Serial Port (COM39)
™~ Prntooen
[ Processors

[ Proximity devices

B Security devices

Fig 9. LPC-Link 2 device in Device Manager

4.2 Connect USB dongle and install driver

K32W061 USB dongle also uses FTDI as bridge to connect K32W061 UART with USB.
The procedure of the driver installation is the same as connect the K32WO061 carrier
board FTDI USB, refer chapter 4.1.2.

4.3 Update debugger firmware to support J-Link/CMSIS-DAP

LPC-Link 2 is integrated on the I0T_ZTB DK by the chip LPC4322, CMSIS-DAP is
supported by default. J-Link is also supported by LPC-Link 2 by changing firmware inside
the LPC4322.

LPCScrypt is used to update the firmware for the LPC4322 on the 1oT_ZTB DK. The
procedure below is about how to update firmware to support J-Link, and vice versa.

Short JP5-2 to JP5-3 to enable DFU boot. By default, Jp5-1 short to Jp5-2.
Short JP1-2 to Jp1-3 to off board target to debug location.

Then power cycle the loT_ZTB DK.

Go to Start Menu of Windows.

Click the option, “Program LPC-Link2 with SEGGER J-Link” under LPCScrypt.

o > w NP
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IAR Systems -
iTools 3
Java
Java Development Kit
KSOL
LLYM
LPC-Link 2 Configuration Tool
LPCSerypt
Bl Boot LPCScrypt
LPCScrypt on the Web
Open LPCScrypt simple CLI
-.| Program LPC-Link2 with CMSIS-DAP

ogram LPC-Link2 with Segger J-

Maintenance

McAfee
MCUXpresso IDE v10.0.0_344

Fig 10. Select Program LPC-Link2 with SEGGER J-Link

6. Press any key in the Window “Program LPC-Link2 with SEGGER J-Link”, and
the firmware update starts.

Program LPC

LPCScrwpt — J-Link firmware programming script vi.8.2 April 2617.

| »

[Connect an LPC—Link2 o» LPCHpresso U2-U2 Board via USE then press Space._

[Press anw key to continue . . - _

Fig 11. Firmware update started

7. The content in the Window when firmware updating complete is shown below.

=M Program LPC-Link2 with Segger J-Link

LPCScrypt — J—Link firmware programming script v1.8.2 April 2017.
Connect an LPC—Link2 or LPCHpresso U2-U3 Board via USB then press Space.
Press any key to continue . . .

Booting LPCScrypt target with “LPCScrypt_ 158 .bin.hdr"
LPCScrypt target booted

Programming LPCHpresso U203 with "Firmware JLink_LPCEpressolU2_201680%923 _bin''

LPCHp o U203 programmed sucessfully:
— To use: »emove DFU link and »eboot .

Connect Next Board then press Space <or CTRL-C to Quit>

Press any key to continue . . .

Fig 12. Firmware update completed
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Restore JP5 and JP1 to the default setting and power cycle the board, J-Link is
being used now.

Click the option “Program LPC-Link2 with CMSIS-DAP” in step 2 when CMSIS-
DAP needs to be supported, other steps are the same as J-Link firmware
updating.

5. Developing advanced applications

The MCUXpresso IDE is supported in the K32W061 SDK. For more information, refer to
the document Getting Started with MCUXpresso SDK for <device>.pdf in the SDK
docs folder for information on how to open/compile a project and run a BLE or other
demo project.

6. Using the Production Flash Programmer

UM11394

6.1

DK®6 Production Flash Programmer support UART hardware interface to update firmware
on the devices. Both debugger USB and FTDI USB can used but FTDI is recommended
as the interface supports higher baud rates and the ISP_ENTRY And RESETN pins are
toggled automatically.

The DK6 Production Flash Programmer tool can be run from the Windows command
prompt, it supports reading, writing flash, etc. For detailed information, refer to IN-UG-
3127-DK6-Production-Flash-Programmer.

Programming the device

The bootloader supports firmware updating by ISP mode.

1.

Connect debugger USB port with Mini USB cable. Make sure pins LPC and
UARTO are connected on both JP7 and JP4,

OR

Connect FTDI USB port to PC with Mini USB cable. Make sure pins FTDI and
UARTO are connected on both JP7 and JP4

Held press ISP button on the carrier board and then press once RESET button,
then K32W061 should work in ISP programming mode (not needed when using
the FTDI USB interface as this is automatic).

Put the binary that need to download to the device on the DK6 Production Flash
Programmer directory where the executable is located.

Launch the Windows command prompt, navigate to the DK6 Production Flash
Programmer directory.

Download binary to flash by entering command such as :

DK6Programmer.exe -V2 -P 1000000 -s COM21 -p
NTAG_Pairing_Demo_K32W061dk6.bin

The Programmer will ask if want to erase the flash area, show in figure below.

© NXP B.V. 2020. All rights reserved.
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B8 Command Prompt - IN518xProgrammer.exe -V 2 -P 1000000 -s COM21 -pFLASH@0=NTAG_Pairing_Demo_gqnd030dké.bin

Fig 13. Prepare to download flash

7. Entering Y’ to start erase and download.

8. The content in the Window when download complete is shown in the figure
below.

mming FLASH

ramming FLASH

mming FLASH

e e e e e

Fig 14. K32WO061 firmware update completed

9. You can erase the entire flash memory on the device by entering the command:
DK6Programmer.exe -V 2 -P 1000000 -s COMxx -e

10. The content in the Window when flash erase complete is shown in the figure
below.

UM11394 © NXP B.V. 2020. All rights reserved.
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B8 Command Prompt - m] *

21 -e FLASHRO

ed on memory FLAGH, start add

Fig 15. K32W061 Flash erase completed

6.2 Updating the FTDI USB configuration

Unlike update via debugger USB, FTDI does not require the user to manually control
K32W061 into ISP mode, but requires FTDI to be properly configured, after which FTDI
is properly configured user could follow the procedures start from step 3 of chapter 6.1 to
download flash. The FTDI only require configure once and is already done on all NXP
production parts.

1. Connect debugger USB port to PC with Mini USB cable, on both JP7 and JP4,
make sure pin FTDI and UARTO are short.

2. Download and install the FT_PROG tool from FTDI
https://www.ftdichip.com/Support/Utilities/FT _Prog v3.6.88.402%20Installer.exe

Navigate to the Startup menu of Windows.

Open the tool under the folder Start menu > FTDI > FT_Prog.
On the EEPROM window, click DEVICES >Scan and Parse.

Click FT EEPROM > Hardware Specific > CBUS Signals to check if both
property C2 and C3 value are GPIO.

7. If C2 and C3 value are not GPIO, then set the value to GPIO, then click
DEVICES > program.

o g kM w

7. Appendix A: Additional Tools

7.1 Connectivity QTool

Connectivity QTool is a PC tool that works with the DK or dongle to ease the
development of a BLE project in SDK. Refer to the procedure below on how to run
Connectivity QTool to talk with loT_ZTB DK.

1. Connectthe loT_ZTB DK to the USB port of a PC.

2. Go to the Startup menu of Windows, open the tool under the folder Start menu
> NXP > Connectivity QTool.

3. Choose the COM port of BLE Dongle and click Open.

UM11394 © NXP B.V. 2020. All rights reserved.
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Click the Start Scanning button to find the BLE device.

Click the Stop Scanning button when found desirable BLE device by Mac
address.

6. Click the device found in the Device window at left side.
Click Connect button on the Settings window to connect K32WO061.

8. The status changes to Connected at Device window at left side.

7.2 CMSIS-DAP or J-Link

loT_ZTB DK is shipping out with CMSIS-DAP enabled by default as debugger. All SDK
projects are configured as CMSIS-DAP as debugger.

To use the PC tools contained in the SDK package you may need to enable J-Link. The
tool LPCScrypt is used to update firmware of the debugger chip LPC4322 on loT_ZTB
DK.

7.2.1 Install LPC-Link2 software

LPCScrypt is a command-line based, fast flash, EEPROM, OTP and security
programming tool that supports LPC-Link2 Debug Firmware Programming.

You can download it from the following URL.:

https://www.nxp.com/support/developer-resources/software-development-tools/Ipc-
developer-resources-/Ipc-microcontroller-utilities/Ipcscrypt-
v1.8.2:LPCSCRYPT?tab=Design Tools Tab.

Double-click the file to run and complete the installation.
7.2.2 Install J-Link software

For the cases of J-Link needed, J-Link software must be installed as J-Link driver resides
in the package.

The J-Link software and documentation package is available for download from
https://www.segger.com/downloads/jlink.

W 7 Sy User Manual 7) v2.40 1,311 k8
e ¥ Download D RSt
Flasher

» J-Link / J-Trace 7] License - J-Link SDK ILKE
J-Link / )-Trace [Beta] ¥ Download {2016-10-24
Application Notes

Downloads

Free Tools J-Link Software and Documentation Pack =

Purchase - ~IN-0n: I ution

» Can be downloaded and used free of charge by any owner of a SEGGER J-Link, )-Trace, Flasher ARM or Flagher RX model,
Forum » Updated frequently
* Release Notes
Blog * More information
About us s
= Click for downloads

e Head office Germany T J-Link Software and D pack for Wi V6.10i 22,996 K8 &7

Phone: +49-2103-2878-0 ( ¥ Download ) Installing the software will automatically install the J-Link US8 drivers and rgions  [2016-10-25

Fax: +49-2103-2678-28 offers to update applications which use the J-Link DLL. Multiple versions of

E-mail: info@seqger.com the J-Link software can be installed on the same PC without problems; they

will co-exist in different directories. More...
J-Link Software and Documentation pack for MacOSX V6.10i 40,806 KB

e —————
US office ¥ Download

Phone: +1-978-874-0299
Fax: +1-978-874-0599

E-mail: ipfofiseqqer-us.com ¥ Download i
www.zeqger-us.com

1] J-Link Software and Documentation pack for Linux, DEB Installer, 64-bit V6.10i 15,701 KB Q
¥ Download P o L A

J-Link Software and documentation pack for Linux, DEB Installer, 32-bit V6.10i 9,913 KB G

Fig 16. Download J-Link SW
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9. References

The following abbreviations are used in the document.

Table 1.  Abbreviations

Name Description

DK Development Kit

SoC System on Chip

BLE Bluetooth Low Energy

GPIO General Purpose Input Output
OB On Board

ISP In System Program

SPI Serial Port Interface

SWD Serial Wire Debug

UART Universal Asynchronous Receiver/Transmitter
MDK Microcontroller Development Kit

UM11394

e |0oT_ZTB DK User's Guide
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