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1 Installation

This section covers the steps for a successful installation of the required software packages: connectivity
and Kinetis SDK.

The first step is to download the “KWO01 Connectivity Software 1.0.0.exe” installer.

r — EI Eg ™
@Uv| Lo v KWOL Installer v |&,| | Search KWOI Installer S |
Organize v Open Share with + Burn Mew folder =« H @

<% Eavorites i Name : Date medified Type Size
Bl Desktop ;—’ KW01_Connectivity_Software_1.0.0.exe 11/4/201511:43 AM  Application 14,549 KB|
& Downloads

e
1= Recent Places

4 Libraries

@ Documents

J’ Music

[ Pictures

B videos i

- & KWO1_Connectivity_Software_1.0.0.exe Date modified: 11/4/201511:43 AM Date created: 11/4/2015 2:33 PM
: *  Application Size: 14.2 MB

Figure 1: The KWO01 Connectivity Software Installer

On the main screen, press the Next button.

-
:': KW01 Connectivity Software 1.0.0 Setup = | —

-,

<4 Welcome to the KW01 Connectivity
Z"freescale software 1.0.0 Setup Wizard

This wizard will guide you through the installation of KW01
Connectivity Software 1.0.0,

Itis recommended that you dose &l other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

I Next = I’ Cancel

Figure 2: KWO1 Installer main screen
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On the License Agreement screen press the I agree button to accept the license agreement.

F Y
~# KWO01 Connectivity Software 1.0.0 Setup = | —
License Agreement b
Flease review the license terms before installing KWo1 : o freesca'E'

Connectivity Software 1.0.0.

Press Page Down to see the rest of the agreement.

| A_OPT_FSL_OPEN_3RD_PARTY_IP w8 June 2015 P
IMPORTANT. Read the following Freescale Semiconductor Software License Agreement
("Agreement”) completely. By selecting the "I Accept” button at the end of this page,

you indicate that you accept the terms of the Agreement and you acknowledge that you
have the authority, for yourself or on behalf of your company, to bind your company to
these terms. You may then download or install the file,

FREESCALE SEMICONDUCTOR. SOFTWARE LICENSE AGREEMENT

This_is a legal agreement betwee_n you, as an aL_.lthc_:ariz_egi representative of your ) -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install KW0 1 Connectivity Software 1.0.0.

’ < Back “ I Agree ]l Cancel

Figure 3: License agreement screen

On the next screen click Browse to select another destination folder for the KW01 SMAC installation or
click the Next button to continue.

A
% KWO1 Connectivity Software 1.0.0 Setup = | —
Cheoose Install Location '
Choose the folder in which to install KW0 1 Connectivity Software : * freescaIE'
1.0.0.

Setup will install KW0 1 Connectivity Software 1.0.0in the following folder. To install in a
different folder, click Browse and select another folder. Click Next to continue.

Destination Folder

C:\Freescale W01 Connectivity Software 1.0.0

Space required: 273.4MB
Space avaiable: 15.8GE

’ < Back ]I Mext > I’ Cancel

Figure 4: Destination folder selection screen
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On the following screen uncheck the first option and press the Next button.

F Al
% KWO1 Connectivity Software 1.0.0 Setup = —
Choose Components e
Choose which features of KW0 1 Connectivity Software 1.0.0 you : - freesca’e
want to install,

Check the components you want to install and uncheck the components you don't want to
install, Click Next to continue.

Select components to install:

Installed compenents are [] 1EEE® 802. 15.4 MAC/PHY Software

unselected by default. If you . = = ~
5 o ) [~
harve modified any installed | simple Media Access Controller (SMAC) Software

components, you might want
to backup them now.

Description

Space required: 234, 4B Position your mouse over a component bo see ks

descripkion,

| <Back | bext> | [ cancel

Figure 5: Component selection screen

Select a Start Menu folder and press the Install button.

F A
1_:: KWO1 Connectivity Software 1.0.0 Setup —ll—
Choose Start Menu Folder s
Choose a Start Menu folder for the KW01 Connectivity Software : o freesca’e
1.0.0 shortouts,

Select the Start Menu folder in which you would like to create the proaram's shortouts. You
can also enter a name to create a new folder,

01 Connectivity Software 1.0.0

7-Zip

Accessories
AccuRew
Administrative Tools
Adobe

Atlassian

Beyond Compare 4
Courion Caorporation
FreeMat

Freescale

Freescale BeeKit i

[| Do not create shorteuts

[ »

| <Back | Instal | [ cancel |

Figure 6: KWOL1 installer Start Menu Folder selection screen
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F B
% KWO1 Connectivity Software 1.0.0 Setup e S
Installing “
Please wait while KW01 Connectivity Software 1.0.0 is being : * freesca’e'
installed.

Extract: arm_cortexM0l_math.lib

Qutput folder: C:\Freescale\WW01_Connectivity_Software_1.0.0SDK_1.3.0Viblksd... =~
Extract: ksdk_platform_lib.ewp

Extract: ksdk_platform_lib.evew

Qutput folder: C:\Freescale\¥W01_Connectivity_Software_1.0.0'KSDK_1.3.0Vib\ksd...
Extract: ksdk_platform_lib.ewp

Extract: ksdk_platform_lib.eww

Cutput folder: C:'\Freescale W0 1_Connectivity_Software_1.0.0\SDE_1, 3.0'platfo. ..
Extract: license. tut

COutput folder: C:\Freescale\WW01_Connectivity_Software_1.0.0SDK_1. 3.0'platfo... D
Extract: arm_cortexMol_math.lib

F]

=

< Back dext = Cancel

Figure 7: KWO01 installation process

Click Finish to close the installer.

.
% KWO1 Connectivity Software 1.0.0 Setup =NESN X

-,

S Completing the KW01 Connectivity
=" freescale software 1.0.0 Setup Wizard

KW01 Connectivity Software 1.0.0 has been installed on
your computer.,

Click Finish to dose this wizard.

< Back Cancel

Figure 8: KWO01 SMAC installation complete

The installer automatically creates or updates the KSDK13 FWK513 PATH environment variable
required by the KWO01 SMAC projects.

Once the above steps are performed, you can start using the SMAC Demo Applications.
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2 Cloning a project

Navigate to the KW01 Connectivity Software installation folder and run the Project Cloner application
(ConnSw\tools\project cloner\project cloner.exe).

The cloner detects the Codebase path and displays all the Connectivity Software example applications.

[ -7 Project Cloner - KWO1 Connectivity Software E@g-‘
Project Cloner =~ freescale-
Codebase path: Ci\Freescale\KWO01_Connectivity_Software_1.0.0\C
Clone example app: smac_connectivity_test

smac_connectivity test
smac_low_power_demo

Clone configuration:

Cloned app name: ,
smac_W|re|ess_messenger

Destination root path: smac wireless uart

@ Clone application files only

© Clone full codebase
Log:

Clone Project

Figure 9: Connectivity Software example applications

Next select the example application to be cloned (Clone example app), and the desired configuration
(Clone Configuration).

After this, the Cloned app name text box will contain a default name for the selected application. This
name can be modified to any value.

The default Destination root path for the cloned application is the Documents folder of the current
user. To change this path click the Browse button to select a new location.

By default the Project Cloner will clone only application files (board specific files and example app
files). To clone all the files, select the Clone full codebase radio button.

Now press the Clone Project button to start the cloning process. The log window will display “Cloning
completed” when the process ends.
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frdmkw019032_freertos
frdmkw019032_magx

® Clone application files ofmrbkwO01_twrrf_bare_metal
mrbkw01_twrrf_freertos
mrbkw01_twrf_magx
usbkw019032_kw01_bare_metal
usbkw019032_ kw01 freertos
usbkw019032_kw01_mgx

Destination root path:

© Clone full codebase
Log:

r;: Project Cloner - KW01 Connectivity Software E@Iﬂ‘
Project Cloner =~ freescale
Codebase path: C\Freescale\KW01_Connectivity Software_1.0.0\C
Clone example app: lsmac_connectivity_test 'l
Clone configuration: frdmkw019032_bare_metal
Cloned app nhame: frdmkw019032_bare_meta|

Clone Project

Figure 10: Available configurations for the selected example application

r:_: Project Cloner - KWO01 Connectivity Software EIEIQ1
Project Cloner =“freescale*
Codebase path: C\Freescale\KW01_Connectivity Software_1.0.0\C
Clone example app: lsmac_connectivity_test 'l
Clone configuration: [frdmkw019032_bare_metal 'l
Cloned app name: smac_connectivity_test

Destination root path: C:\Users\Public\Documents\workspace_kw01

@ Clone application files only

© Clone full codebase
Log:

start cloning Friday, movember @8, 2815, 1:25:35 PM..

Seurce Folder: C:‘\Freescale“wkwdl Connectivity Software 1.8.8ConnSwhexamples'smachlonnectivity

Abuilghiar
selected App @ Comnectivity_Test.ewp

Root Folder @ C:\Users‘\Public\Documents‘\workspace kw8issmac connectivity test
Cloning completed..

Clone Project

Figure 11: Application cloning done
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3 Building the Binaries
This section details the required steps for obtaining the binary files for usage with the boards.

NOTE

In order to be able to build any of these packages you need a copy of the
IAR Embedded Workbench for ARM® version 7.40.2 or higher. This
connectivity software package does not include support for any other
toolchains.

The packages must be built with the debug configuration in order to
enable debugging information.

3.1 Building the KSDK Libraries

This release supports all development platforms based on the MKWO01 wireless microcontroller. The
KSDK platform libraries are RTOS dependent, so appropriate libraries must be built for the selected
RTOS.

For any connectivity application, the following Kinetis SDK libraries must be built with the IAR
Embedded Workbench for ARM® in order to enable the complete board support and RTOS kernel
support:

e Platform drivers library
e MOQXRTOS library

The location of the KSDK platform projects is described using the following placeholders for text:
e <KSDKI13 FWKS513 PATH> : represents the root path of the KSDK installation folder
e <device> : represents the board MCU: KW01Z4
e <board> : represents the board: frdmkw(019032

Using the placeholders, these are the required Kinetis SDK v1.3.0 projects locations:
e <KSDKI3 FWKS513 PATH>\lib\ksdk freertos lib\iar\<device>\ksdk freertos_lib.eww
e <KSDKI13 FWKS513 PATH>\lib\ksdk platform_lib\iar\<device>\ksdk platform_lib.eww
e <KSDKI13 FWK513 PATH>\lib\ksdk mqx_lib\iar\<device>\ksdk mqx lib.eww
e <KSDKI13 FWK513 PATH>\rtos\mgx\mqgx\build\iar\mgx_<board>\mqgx <board>.eww

NOTE

The IAR projects for KSDK libraries are included in the IAR workspaces
corresponding to the SMAC demonstration applications and it is
recommended to access them this way.
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3.2 Building and Flashing the Freescale SMAC Software Demo Applications
The package contains various demo applications that can be used to get a first feel for the software.

In this section you will be guided through building the Connectivity Test Application. After you select
the configuration you want to clone, locate the destination folder and follow the steps bellow.

Freescale SMAC Software Demo Application Build Example

Selected app: smac_connectivity test

Board: frdmkw019032

RTOS: bare-metal scheduler

Destination root path: C:\Users\Public\Documents\workspace kw01

Resulting location:
C:\Users\Public\Documents\workspace kwO1\smac connectivity test

Step 1:
Navigate to the resulting location.

Step 2:
Open the highlighted IAR workspace file (*.eww file format):

=ARCE X
@uvl < Users b Public » Public Documents » workspace_ kw0l » smac_connectivity_test » - ‘#,‘ | Search smac_connectivity_test el |
Organize » ﬁ Open = Share with + Burn MNew folder i= « [ l@]
A - . - -
e Name Date modified Type Size
Bl Desktop boards 11/4/2015 5:10 PM File folder
& Downloads examples 11/4/20155:10 PM  File folder
| Recent Places £ platform 11/4/2015 510 PM File folder
| smac_connectivity_test.ewd 0 V EWD File 13 KB
l Libraries || smac_connectivity_test.ewp EWP File 7L KB
& Documents 4] smac_connectivity_test.eww IAR IDE Workspace 2KB
! Music Type: IAR IDE Workspace
[ Pictures Sizes 114 KB
BB Videos Date modified: 11/4/2015 5:10 PM
', smac_connectivity test.eww Date modified: 11/4/2015 5:10 PM Date created: 11/4/2015 5:10 PM
:/6 IARIDE Workspace Size: 114 KB

Figure 12: “Connectivity Test” Demo Application - project location
Step 3:
Select the KSDK platform (bare-metal) library project.
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ﬁ Connectivity_Test - IAR Embedded Workbench IDE

Eile Edit Wiew Project Simulator Tools Window Help

Dwdd | &S| 2R o M B4
Workspace = |

kzdk_platiorm_lib - Debug

Figure 13: IAR project for KSDK platform (bare-metal) library
Step 4:
Build the KSDK platform library project.

-
& Connectivity_Test - IAR Embedded Workbench IDE

File Edit View | Project | Simulator Tools Window Help

‘0 | Add Files... AR
Add Group...
ksdk_platfarm_lib - Import File List...
Files Add Project Connection...
= Connectivi Edit Cenfigurations...
i ksdk_g!

B Connec Remove
Create Mew Project...

Add Existing Project...

Options... Alt+F7
Version Control System 3
Make 7
Compile Ctrl+F7
Rebuild All

Clean

Batch build... F&

Figure 14: KSDK platform library build
Step 5:
Select the Connectivity Test project.
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.
% Connectivity_Test - IAR Embedded Workbench IDE

File Edit View Project CMSIS-DAP Tools Window Help

DeHdd &4 2Ro o vy
Workspace x
Connectivity_Test - Debug -
Files fnoomy
B [B] Connectivity_Test
=zl = i

kadl plattor ik - Dabus
E]&]Connectivity_Test - Debug [v T 1]

Figure 15: IAR project for Connectivity Test with bare-metal scheduler

Step 6:

Build the Connectivity Test project.

rﬁ Connectivity_Test - IAR Embedded Waorkbench IDE
File Edit View |Project| CMSIS-DAP  Tools Window Help
D a Add Files... |~ % §
Add Group...
Connectivity_Test - Import File List...
Files Add Project Connection...
3 [y Connectivi Edit Configurations...
 ksdk_pl
Ij Remove
Create Mew Project...
Add Existing Project...
Options... Alt+F7
Version Control System 3
Make Fi
Compile Cirl+F7
Rebuild All
Clean
Batch build... F&

Figure 16: Connectivity Test Bare-Metal Build
Step 7:

Make the appropriate debugger settings in the project options window:
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Categony: Factaory Settings

General Options

Static Analysis

Runtime Checking
CfC++ Compiler Setup | Download | Images | Bxira Options | Muicore | Plugins |
Assembler
Output Converter Driver BRunto

Custom Build CMSIS DAP - man

Build Actions
Linker Setup macros

RTp——
Simulater
Angel | | El
CMSIS DAP
GDE Server | | El
IAR ROM-monitor
IHet/ITTAGjet )
ILink/Trace Cveride default
TI Stellaris |STOOLKIT_DIRS"-.CONFIG"-J:Iebugger"-.FreescaIe"-.M KW01Z1 2&| El
Macraigor
PE micro
RDI
ST-LINK

Third-Party Driver
TIXD5

Device description file

Figure 17: Debugger Settings

Step 8:
Click the “Download and Debug” button to flash the executable onto the board.

& Connectivity Test - IAR Embedded Workbench IDE
| Ele Edit View Project CMSISDAP Tools Window Help

D@ S| ¢ BR[|
Workspace x

Connectivity_Test -Debug v

«»xt».»o»@@.\amam@_b\
L Toooadsndbeg]

Files oo
B B Connectivity_Test

(P ksdk_platiarm_lib - Debug v
[§|Connectivity Test- Debug

Figure 18: Connectivity Test Download and Debug

NOTE

The projects are configured with “CMSIS-DAP” firmware as the default
debug configuration. Please make sure that your board’s OpenSDA chip
contains a CMSIS-DAP firmware or that the debugger selection
corresponds to the physical interface used to connect to the boards. See the
section below for more information.
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3.3 Flashing a Binary Image File Without Using an IDE

The KWOI connectivity software package contains in the ConnSw\tools\binaries folder a series of pre-
compiled binary applications that can be flashed onto a development board.

In order to flash the corresponding binaries to the FRDM-KWO019032 board, the best approach is to use
the OpenSDA on-board interface CMSIS-DAP Mass Storage Device functionality, by simply dragging
and dropping the binary image in the mass storage drive exposed by this OpenSDA firmware. For more
information, see the CMSIS-DAP firmware github project: https://github.com/mbedmicro/CMSIS-DAP.

In order to flash the firmware on the USB-KWO019032, for either the KWO1 or the K22F silicon on
board, a J-Link probe is needed along with the latest J-Link software from www.segger.com.

Run the jlink.exe executable provided in the J-Link software installation and type the commands below
for flashing the image on the microcontroller. Make sure that the binary file is in the same folder with
the jlink.exe executable, or specify the absolute path to the file.

unlock kinetis
device mkw@1z128xxx4
loadbin Connectivity Test_902-928MHz.bin ©

Freescale MKW01 SMAC Software Quick Start Guide Rev. 0, 11/2015
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4 Hardware Setup

The hardware setup in this example uses a FRDM-KW019032 development platform shown in the
figure below:

"0” IUH y
‘,‘ J“«U ;s,

| FRDM-KW019032
SMA RF_IO Port
=
— CICICT €]
A WD
— SN

Figure 19: FRDM-KW019032

The FRDM-KW019032 should have its OpenSDA (OpenLink) USB port connected via micro-USB
cable to a Windows PC. The OpenSDA chip on the freedom platform should have appropriate firmware
flashed, with debugging and virtual serial COM port capabilities. For more information on OpenSDA
please refer to the following webpage: www.freescale.com/opensda.

Variants of embedded firmware for the OpenSDA chip can be downloaded from:

https://github.com/mbedmicro/CMSIS-DAP
https://www.segger.com/opensda.html
http://www.pemicro.com/opensda/

CMSIS-DAP is the default interface selected in the IAR Embedded Workbench for ARM® projects
included in this release.
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file:///C:/Users/b44586/Desktop/Coconino%20documentation/Reference%20docs/www.freescale.com/opensda
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5 Example: Running the Connectivity Test Demo Application

The SMAC based “Connectivity Test” demo application requires a serial terminal program to
communicate with the FRDM-KW019032 board. Any serial port terminal program is suitable, but for
the purposes of this demo, Tera Term was chosen.

Step 1:

Download the application on the target board using IAR Embedded Workbench for ARM® by clicking

the “Download and Debug” button as presented in Figure 11. You should see a progress bar that shows
the status of the download.

& Connectivity_Test - IAR Embedded Workbench

File Edit View Project CMSIS-DAP Tools Window Help

0& e - B .
Workspace P

[ Connectivity_Test - Debug -

Files g B
=] Connectlvny_Test

-8 B ksdk_platform_lib - Debug v
[&]Connectivity Test- Debug [v [ |

Busy

Starting debugger session: Flashing
Programming flssh memary:

Cancel

Figure 20: Connectivity Test loading stage example

& Connectivity_Test - IAR Embedded Workbench IDE =N ]
file Edit View Project Debug Disassembly CMSISDAP Tools Window Help

D& HE@ f B - - -

= 2ALEED[X

em

Workspace

% [ fe_osa_ext b + x [Disassembly x
[ Cannectivit,_Test - Dabug ~| to = Goto -
Files & By } Disassembly @
B B Connectivity_Test =] 0=d908. 0x6
= B kedk_platiorm_lib-De... v Dxd90c: Dx2
L@ [ Connectivity_Test-... v 0xd910: 0x7
0=d914: 0=2
0=d918: 0=7
0=d91c: 0=6
e 0=xd920: 0=6
o main (o d) I=ERe M8
& m 0=xd928: 0=0

task handler t handler; int main (void)

{
nsin
0=d92c: Ozt
0zd92s: Ozt
0SA_Init();
024930 Oxf
0SA_TaskCreate

Overview _ksdk_platfomm_i | Conrecti <[5 |

« [ »

b o=

Figure 21: Connectivity Test application loaded — halted at main
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Step 2:

After loading the application, go to “Device Manager” to get the serial port number. It should appear
with the prefix “mbed Serial Port”.

[ 1M Computer
> g Disk drives
B, Display adapters
1> 4 DVD/CD-ROM drives
1 U5 Human Interface Devices
1> g IDE ATA/ATAPI controllers
> & Jungo
1 <= Keyboards
&% Mice and other pointing devices
1+ Bl Monitors
&8 Network adapters
1> B Portable Devices
4 75 Ports (COM & LPT)
"? Communications Port (COML)

.7 Intel(R) Active Management Technology - SOL (COM3)
|57 mbed Serial Port (COMST)
1> 4} Processors

1> - [}¥ Security Devices

> % Sound, video and game controllers
1> M System devices

- @ Universal Serial Bus controllers

Figure 22: Device Manager serial port look up

Step 3:

Using the port number discovered in “Device Manager”, open a Tera Term instance and connect to the
device using the 115200 baud rate. To change the baud rate of the terminal go to “Setup-> Serial Port”
menu.

Tera Term: Mew connection g

O TCPAIP Host: |myhost.example.com
History
Service: ) Telnet TCP porti: |22
@ S5H S5H version: |SSH?
Other

Protocol: (UNSPEC

Puﬂ:ICOMS?: mbed Serial Port [COM57] vI
(1] 4 [ Cancel l [ Help ]

Figure 23: Select mbed Serial Connection COM port

Freescale MKW01 SMAC Software Quick Start Guide Rev. 0, 11/2015
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Tera Term: Serial port setup L_zh,l

Port:

Baud rate: 115200 -

Data: |8 bit - ‘ Cancel ‘

Parity: none -

Stop: 1 bit - Help
Flow control: none -

Transmit delay

0 msecichar mseciline

Figure 24: Setting the correct baud rate

Click “Go” to run the application.

ﬁ Connectivity_Test - JAR Embedded Workbench IDE

File Edit View Project Debug Disassembly CMSIS-DAP Tools Window Help

-] | .
S-islZ2aLE x

Em
Weriopace X | ol osa_s 7bm‘c|
Connectivity_Test - Debug - # if

Files F }

B [EConnectivity_Test =N

(P ksdk_platform_lib-De.. +
[F Connectivity_Test-... v

l:i;nt main (void)
=l (|

task_handler t handler;

OSA Init();

Figure 25: Connectivity Test App resuming execution

The application displays a logo screen and waits for user intervention. When the [ENTER] key is
pressed, the application will show the main menu. If any other key is pressed, the logo screen is

redisplayed with on-screen instructions.
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)
5 COM94:115200baud - Tera Term VT [ [ B ]

File Edit Setup Control Window Help

FREESCALE
SEMICONDUCTOR
2815

Connectivity Test Demo

—Press enter to startl]
.

4

Figure 26: Connectivity Test after reset or after pressing any key except [ENTER] (return) key

.
I COM94:115200baud - Tera Term VT (=] E ]

File Edit Setup Control Window Help

decrease the Payload
increase the Frequency Offset
decrease the Fregquency Offset
store the Fregquency Offset to dedicated address in flash
increase CCA Threshold in Carrier Sense Test
decrease CCA Threshold in Carrier Sense Test
toggle between 128us and 5ms CCA/ED Duration
These keys can be used all over the application to change
the test parameters

the Test to perform

Continuous tests

Packet Error Rate test

Range test

Carrier Sense and Transmission Control menu
Radio registers edit

Bitrate select menu

Calibrate ED Measurement

Reset MCU

Mode Tx. Channel @, Power 31, Payload 28, Bitrate S58kbps.
FrOff @Fsteps, CCA Thresh —88dBm. CCA Duration 128us >

%

4

Figure 27: Connectivity Test after pressing the [ENTER] (return) key

To start any test, you can follow the on-screen instructions. In case a test needs a second FRDM-
KW019032 platform, redo the previous steps to connect to the PC, flash and run the application on it.

The previous section demonstrates only the basic steps to run a demo application. For detailed

information about the demo applications themselves, please refer the Demo Applications User’s Guide
included in the installer (MKW0ISMACDAUG.pdyf).
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