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1 Installation

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

1.1 Kinetis SDK Installation

The first step is to install the KSDK (Kinetis SDK) version 1.2.0 using the installation package from the
Freescale website. The installer must match your architecture, operating system and required KSDK
version number for the connectivity functionality (1.2.0).

KSDK installation example

This example is based on the following setup:
Architecture: 64-bit
Operating System: Windows
Revision Number: 1.2.0
Product Information
Kinetis Software Development Kit (KSDK)

Select a version. To access older versions, click on the ™ Previous "tab

J Current ‘ Previous

‘fersion Drescription Drate Available

1.20 CyaS5L for Kinetis SDK v1.2.0 with MQX RTOS releases and patches May &, 2015 Crownload Log
1.20 KSDK v1.2.0 Mainline release May &, 2015 Download Log
1.20 KSDK v1.2.0 standalone release for KL33Z for the FRDM-KL43Z May 8, 2015 Crownload Log

Figure 1. Freescale KSDK download page

Product Download

KSDK v1.2.0 Mainline release

J Files | License Keys Notes © Download Hel

[snow anFies ) 6 Files

= File Description % FieSize 35 FieName -

=+ Add-on: IPvE Evaluation{S0-Day } for Kinetis SDK v1.2.0 with 1.4 MB & IPvE Evaluation-90-Day for Kinetis SDK v1.2.0 with MQX
MOX RTOS — Linux RTOS - Linux.gz

+ Add-on: IPv6 Evaluation(80-Day) for Kinetis SDK v1.2.0 with 16 MB & IPv6 Evaluation-80-Day for Kinetis SDK v1.2.0 with MQX
MCQX RTOS - Mac OS5 RTOS - Mac OS.dmg

=+ Add-on: IPvE Evaluation{%0-Day ) for Kinetis SOK v1.2.0 with 1.4 MB & IPvE Evaluation-50-Day for Kinetis SDK w1.2.0 with MQX
MQX RTOS - Windows RTOS - Windows .exe

=+ Installer: Kinetis SDK 1.2.0 Mainline - Linux 5942 MBE & Kinetis SDK 1.2.0 Mainline - Linux.gz

=+ Installer: Kinetis SDK 1.2.0 Mainline - Mac OS 5T35MB & Kinetis SDK 1.2.0 Mainline - Mac OS.dmg

=+ Installer: Kinetis SDK 1.2.0 Mainline - Windows 287.7 MB & Kinetis SDK 1.2.0 Mainline - Windows .exe

[ Clicking this link will open a new window. ]

Figure 2: Freescale KSDK download page (continued)

Once downloaded please execute the installer and follow the steps indicated by the wizard
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 Freescale KSDK 1.2.0 installation path [
_cm—

Please enter the installation path

| c:\Freescale\KSDK_1.2.0_Demo J

0K I Cancel |

Figure 3: KSDK install wizard first page

The installer will prompt you with the installation path for the KSDK. By default this path is
“C:\Freescale\KSDK 1.2.0”.

P B
¥ 3% Extracting l ﬂ
Instaling Freescale Kinetis SDK 1.2.0

m

Figure 4. KSDK install extract page

1.2 Freescale MKWO01 SMAC Software Installation

After completing the KSDK installation procedure, the installation of the SMAC software package can
begin. Please execute the installer and follow the steps presented in the example.

Freescale MKWO01 SMAC Software Installation Example

The first page is just a preamble for the installation. Choose next to continue.

-
++ Freescale SMAC Software Setup =l

“* Welcome to the Freescale SMAC

& 'freeggﬂaﬁ.:g Software Setup Wizard

This wizard will guide you through the installation of
Freescale SMAC Software,

It is recommended that you dose all 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,

E Next = ‘ [ Cancel ]

h

Figure 5: SMAC software install wizard first screen
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The next page is the license agreement. If you accept the terms and conditions please select “I Agree” to
continue the installation.

7 Freescale SMAC Software Setup EI_IéJ

License Agreement L

FPlease review the license terms before installing Freescale SMAC Software. : -~

Press Page Down to see the rest of the agreement.

[MPORTANT. 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 SEMICOMDUCTOR SOFTWARE LICENSE AGREEMENT
This is & legal agreement between you, as an authorized representative of your

employer, or if you have no employer, as an individual (together “you"), and Freescale
Semicondu_chor,_ln_c. [“I_:reesc_ale") and its Affiliates. It CONCerns your rights to use the -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Freescale SMAC Software.

I < Back ” I Agree ]I Cancel I

%

Figure 6: SMAC software install wizard license screen

On the next page the wizard will detect the KSDK package location. If it does not match with the
location of the package you want please change it accordingly. Also, it is advisable to leave the
environment variable checkbox checked, so that the KSDK PATH environment variable is properly

updated. This variable is used by the SMAC IDE projects to refer KSDK sources and libraries.

. Freescale SMAC Software Setup - Select KSDK 1.2.0 Folder = e
Kinetis SDK Configuration -
Validate the Kinetis SDK 1,2.0 folder, : -

Choose the folder where KSDK 1.2.0 was previously installed

C:\Freescale'KSDK_1.2.0_Dema| Browse..

Set the KSDK_PATH environment variable ta this folder. This variable is necessary for
the connectivity applications. ‘Warning: this may affect older installations of the KSDEK,
other than the one in this folder

& The Freescale SMAL software package for KWD0T setup will make several additions to the
Kinetis Software Development Kit (KSDE) +1.2.0 installation folder. Mo existing files will be
modified, nor will any KSDK applications be affected. Click Mext to confir the changes,

{ < Back ][ Next > ]l Cancel ]

b

Figure 7:  SMAC software install wizard KSDK location

The next step is to select the install location for the Freescale SMAC software. By default the installer
uses “C:\Freescale\KW01 SMAC v3.0.2”, but this may be changed depending on your needs.
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- ¢ Freescale SMAC Software Setup - Select KWO1 SMAC Folder

[E=SEER )

Choose Path -

e
Choose SMAC Software Folder : -

Choose the folder where the SMAC Software for KW0 1 will be installed

Browse..

C:\Freescale W01 _SMAC_v3.0.2

{ « Back “ Next > ]I Cancel I

Figure 8:

The last step is to choose whether you wish to create shortcuts for the SMAC software installation.

SMAC software install wizard location selection

Figure 9:

~
- ¢ Freescale SMAC Software Setup l = &J
Choose Start Menu Folder oy
Choose a Start Menu folder for the Freescale SMAC Software shortcuts, = -

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

7-Zip

Accessories
AccuRev
Administrative Tools
Adobe

Atlassian

Beyond Compare 4
Courion Corporation
FreeMat

Freescale Beekit
Freescale Processor Expert

[ Do not create shorteuts

THES

I < Back ” Install ][ Cancel I

SMAC software install wizard create shortcuts

2 Building the Binaries

This section details the required steps for obtaining the binary files for usage with the boards.

In order to be able to build any of this packages you will require 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.

All of these packages should be built with the debug configuration in order

NOTE

to enable the end user with debugging information.
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2.1 Building the KSDK Libraries

This release supports the modular reference board based on the MKWO01 microcontroller. For the
microcontroller evaluation boards, the SDK libraries must be built. Also, depending on the RTOS kernel
support desired, the appropriate libraries must be built. This release supports the FreeRTOS and MQX
kernels and also a non-preemptive bare-metal scheduler.
For brevity, in the remainder of this document we shall introduce the following placeholders for text:

e <ksdk path>: represents the root path of the KSDK installation folder

e <device> : represents the wireless microcontroller on the board (KW01Z4)

e <board> : represents the board (mrbkw01)

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

e FreeRTOS/MQX/Bare-Metal Platform drivers library
e MQX Kernel library

Using the placeholders, here are the required Kinetis SDK v1.2.0 packages location:
o <ksdk path>\rtos\mgx\mgx\build\iar\mqx_<board>\mqx <board>.eww
o <ksdk path>\lib\ksdk mqx lib\iar\<device>\ksdk mqx_lib.eww
o <ksdk path>\lib\ksdk freertos lib\iar\<device>\ksdk freertos lib.eww
o <ksdk path>\lib\ksdk platform_lib\iar\<device>\ksdk platform lib.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.

2.2 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, using the
following placeholders for text.

e <connectivity path>: represents the root path for the Freescale SMAC software package

e <board> : represents the target board for the demo application (mrbkwO01 _twrrf)

e <demo_app> : represents the demo application name

All of the apps can be reached using:
“<connectivity path>\app\ieee 802 15 4\<demo app>\<board>\build\iar”
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Freescale SMAC Software Demo Application Build Example

Selected app: Connectivity Test

Board: mrbkwO1 _twrrf
Resulting location:

<connectivity path>\app\ieee 802 15 4\Connectivity Test\mrbkwO1 twrrf\build\iar

Step 1:

Navigate to the resulting location

Step 2:

Open the project file (*.eww file format)

Step 3:

E=nn= u
@O-| ). « app » icce 802154 » Connectivity_Test b mrbkwOl_twrrf b build » far « | 43 ||[ Search iar 2|
Organize » ﬁ Open = Burn MNew folder = -~ [l @
¥ Favorites it MName Date modified Type Size
B Desktop | Connectivity_Test.ewd 4/7/2015 2:10 PM EWD File 220 KB
& Downloads & Connectivity_Test.ewp 6/11/20151:51 PM  EWP File 201 KB
] Recent Places | E}’ Connectivity_Test.eww 4/21/2015 2:51 PM  IARIDE Workspace 3KB

= Libraries
@ Documents

Jl Music
[ Pictures
l Videos 18

:{2 Connectivity_Test.eww Date modified: 4/27/2015 2:51 PM
IAR IDE Workspace Size: 2.50 KB

Date created: 4/27/2015

2:51 PM

Figure 14: Demo app “Connectivity_Test” project location

From the workspace drop-down list, select the library project(s) depending on the scheduler used (for
example the platform library project for bare-metal).

-
3‘:‘;—' Connectivity_Test - IAR Embedded Workbench IDE

File Edit View Project Simulator Tools Window Help

D Ha &) B0 o

Y euE e eRdih|

x|

ksdk_platform_lib - Debug

-

Files
B B Connectivity_Test
(F Connectivity_Test- mrbkwl1_twrrf B Debug

S

v
) mgx_mrbkwl1 - debug * v
F ksdk_mgx_lib - Debug v
-8 @ ksdk_freertos_lib - Debug v
& ksdk_platform_lib-Debug [+ |
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Figure 10: KSDK Platform (bare-metal) library project

Build the platform library project.

rﬁ Connectivity_Test - IAR Embedded Workbench IDE
File Edit View | Project | Simulator Tools Window Help
Iy - Add Files.., |- 2SS EBe e
Add Group... x
||| kedk_platfarm_lib - Import File List... i
1 Files Add Project Connection... S ¥
B B Connectivi Edit Cenfigurations...
£ Connec v
& mep_rm Remove v
g :223:2::: Create New Project... :
E' Add Existing Project... --
: Options.. Alt+F7
Version Control System
Make F7
Compile Ctrl+F7
Rebuild All
Clean
Batch build... F&

Figure 11: : KSDK Platform library build

Select the Connectivity Test Application project with the debug, bare-metal (BM) configuration.

.
% Connectivity_Test - JAR Embedded Workbench IDE

File Edit View Project Tools Window Help

Nedd@ &R of

(5 mep_mrbkwl - debug

F ksdk_mo_lib - Debug

(F ksdk_frearos_lib - Debug
sdk_platform_lib - Debug

L@ [ ksdk_platiorm_lib - Deb

‘Workspace
Connectivity_Test - miblow0_twrf B Debug -
Files o
B B Connectivity_Test
[@]Connectivity Test- mrbkw01_twrrf BM Debug EX

L S S

Figure 12: Connectivity Test project with bare-metal configuration and debug settings
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Step 6:
Build the Connectivity Test project in the previously selected configuration.
& Connectivity_Test - IAR Embedded Workbench IDE
File Edit View | Project | Tools Window Help
sy =y- Add Files... Yy emErerdat
Workspace Add Group... x
Connectivity_Test - Import File List...
Files Add Project Connection...
=] IE‘ Connectivi Edit Configurations...
5[Conned
& mep_m Remove
g ::23::—:1 Create New Project...
& dek:pl Add Existing Project...
Options... Alt+F7
Version Control System 3
Make F7
Compile Ctrl+F7
Rebuild All
Clean
Batch build... a8

Figure 13: Connectivity Test project build with bare-metal configuration

Step 7:
Click the “Download and Debug” button to flash the executable to the board.

& Connectivity_Test - IAR Embedded Workbench IDE

Eile Edit View Project Tools Window Help

D@ S R o -v%&tsw»@&m“&m&@\
Warkspace x —J
Connectivity_Test - miblow_twnf BM Debug -
Files oy

B @ Connectivity_Tast

(F Connectivity_Test - mrbkw01_twrrf BM Debug
T mep_mrbkwll - debug

T ksdk_mex_lib - Debug

Fksdk_freeros_lib - Debug

B ksdk_platiarm_lik - Debug

LR S O Y

Figure 14: Connectivity Test App Download and Debug
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"~
3 Hardware Setup

The hardware setup in this example uses a MRB-KWO01 development platform shown in the figure
below:

<—— UART Selector

ANT 1 RFIO
(TX/R; < USB 2.0—
Serial IC

MKW01Z128 IC

ANT 2 PA BOOST Mini USB

(TX only)

JTAG Header

PC-USB to TWR-RF-MRB
mini USB connection

Figure 15: MRB-KWO01 standalone and with TWR-RF

The jumper configuration necessary to switch between standalone and TWR-RF is available in the
MKWO01 SMAC Demonstration Applications User’s Guide.

4 Example: Running the Connectivity Test Demo Application

For this demo, a serial terminal program is needed to connect to the board. Any serial port terminal
program is suitable, but for this example, Tera Term was chosen.

The application shown below is the SMAC Demo “Connectivity Test”.
Step 1:

The first step is to load the application onto the board using IAR Embedded Workbench for ARM® as
shown in Figure 14. After pressing “Download and Debug” the binary will be flashed to the MKWO01
microcontroller.

Freescale MKW01 SMAC Software Quick Start Guide Rev. 0, 07/2015
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Step 2:

R Connectivity_Test - IAR Embedded Workbench IDE

[ File Edit View Project Tools Window Help

D@ S| s DR[o |
Workspace

|
Comnectivity_Test - miblowl1_twnf BM Debug

Filss

Bl [B] Connectivity_Test

9 Connectivity_Test - mrbkw01_twrrf BM Debug
) mo_mrakwl - debug

|8 B ksdk_mepx_lib - Debug

( ksclk_freertos_lib - Debug

L@ @ kscik_platiorm_lib - Debug

Figure 16: Connectivity Test loading stage example

/& Connectivity_Test - IAR Embedded Workbench IDE. ‘ ‘ ‘ ‘ t=lols)

Fle Edt View Project Debug Disassembly J-link Tools Window Help

D@ S

[$ DR ] YRR EE e

i |

S22 22X

 Workspace

Cornectiviy_Test - mibkwd1_tur v

Files
B B Connectivity_.

9 mox_mibk,
[ ksdk_mep.
e D ksdk_treert
D ksdk_platf

9 Connecti...

Overview _Connecivity_Te< (| |

3 - % Disassembly x
Goto v [ Memoy - @
) Disassembly &
s T s el
v Feset._Handler
v
v . =GystemInit
v 3 LIR30
v BLX RO
O=££10: 0x4780 BLX
IDR RO, =init_data bss
Oxff12: 0x4803 DR X
BLX RO
Osff14: 0x4780 ELX
CPSIE T : Unne
0116 0ubEE2 CPSIE
IDR RO, -_iar program ste
Oxfi18: 0x4802
E RO
Oxffla: 0x4700 EX
SECTION . bext - CODE: REORDER: NOF
Offle: 0z0000£4b5  DC32
SECTION . text - CODE: REORDER: NOF
0s0000dedl  DC32
v

Log

Wed Jul 08, 2015 13:00:31: Target reset

WWed Jul 08, 2015 18.00:28: Downloaded C:FreescalefWO1_SMAC_v30.2\apphiese_802_15_4\Cannectivity_Testmrakwl_twrbuildyar,
mrbkw01_twrrf BM Defug\Exe\ Connectivity_Testoutta flash memory.

‘Wed Jul 08, 2015 13.00:23: Harcrare resetwith stiategy 0 was perfomerd

‘Wed Jul 08, 2015 19.00:31: 65444 bytes downloaded inta FLASH and verified (11.12 Kbytesfsec)

‘Wed Jul 08, 2015 18.00:31: Loaded debugee: C\FreescalelkW01_SMAC_v3.0 2\appiises_802_15_A\Connectivity_Testimrkwl1 _twirhauildiiar

BM Exs\Connectivity_Testout |

“

Debug Log [Guld

Ready

i

Figure 17: Connectivity Test loaded application example

After loading the application check “Device Manager” to get the serial port number. This should appear
with the prefix “Freescale CDC Device”.
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[l Device Manager - B
File Action View Help
= E HE | FRS

45 BA4586-01

o5 Batteries

18 Computer

b -y Disk drives
» B, Display adapters
< DVD/CD-ROM drives
>3 Human Interface Devices
> IDE ATA/ATAP controllers
> - Jungo
b2 Keyboards
- Mice and other pointing devices
» B Monitors
- Network adapters
77 Ports (COM & LPT)
.77 Communications Port (COML
|5 Freescale CDC Device (COM6)
T Intel(R) Active Management 1 echnology - SOL (COM3)
>[5 Processors
>[4 Security Devices
>3 Sound,video and game controllers
> {8 System devices
>~ Universal Serial Bus controllers

Figure 18: Device Manager serial port look up

Step 3:

Using the port number specified 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.

e

r
Tera Term: New connection

) TCRAIP Host: |myhost.example.com

History

Service: (O Telnet TCP porti: |22
@ SSH S5H version: |SSH2
Other
Protocol: |UNSPEC
© Serial Port: [COMS: Freescale CDC Device [COMS) ~|
[ 0K ] ’ Cancel l ’ Help ]

-
Tera Term: Senal port setup u

|
Baud rate: 115200 [

Data: [B'IJH—V] Cancel
Flow control:

Transmit delay

0 msecfchar 1] msecfline

Figure 19: Setting the correct baud rate

Step 4:
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Click “Go” to run the application.

Z’" Connectivity_Test - IAR Embedded Workbench IDE

File Edit View Project Debug Disassembly J-Link Tools

Window Help
e da By -
SleZxLE X
ETM SW0 Go
Workspace x=

‘ Connectivity_Test - mibkw01_twr |

Files fn B
= Connectlvny_..

£ Connecti... v

D mogp_mrbk.. v

P ksdk_mepe.. v

D ksdk_freert.. v
BDhsdk_plati v

Figure 20: Connectivity Test Application resuming execution

Step S:

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.

-

s COMG:115200baud - Tera Term VT

Eile Edit 5etup Control Window Help

FREESCALE
SEMICONDUCTOR
2815

Connectivity Test Demo

—Press enter to stavt

Figure 21: Connectivity Test after reset or after pressing any key except [ENTER] (return) key
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| COME:115200baud - Tera |

File Edit Setup Control Window Help

—Press [ml decreasze the Payload
increase the Fregquency Offset
decrease the Freguency Offset
store the Freguency Offset to dedicated address in flash
increase CCA Threshold in Carrier Senze Test
decreaze CCA Threshold in Carrier Sense Test
toggle between 128us and 5ms CCA/ED Duration
These keys can be uszed all over the application to change
the test parameters

Select 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

Reszet MCU

Mode Tx, Channel B, Power 31, Payload 28, Bitrate S58kbps,
FrOff BFsteps. CCA Thresh —8AdBm. CCA Duration 128us >

Figure 22: : 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 MRB-KWO01
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 (MKW01SMACDAUG.pdyf).
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