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1 Introduction

This document describes the hardware and
software environment setup for the Kinetis SDK
(KSDK) for first time Kinetis SDK users. It also
explains how to build and run demo applications
provided in the KSDK release package.

2 Overview

2.1 Kinetis SDK

Kinetis SDK (KSDK) is a Software
Development Kit that provides comprehensive
software support for the core and peripherals of
all Freescale devices with Cortex®-M core. The
KSDK includes a Hardware Abstraction Layer
(HAL) for each peripheral and peripheral drivers
built on the HAL. Example applications are
provided to demonstrate driver and HAL usage
to highlight the main features of targeted SoCs. It
also contains the latest available RTOS kernels.
Additionally, KSDK integrates the TCP/IP stack
and File system. Therefore, it is necessary to add
these integrated software solutions.
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2.2 Hardware requirement

e TWR-K22F120M Tower System module or Freescale Freedom FRDM-K22F platform
e USB A to micro AB cable
e Personal Computer

2.3 Toolchain requirement

¢ JAR embedded Workbench version 7.20.2 or later is required.
e ARM GCC 4.8.32014ql

e Keil MDK 5.11

¢ Kinetis Design Studio (KDS) v 1.0.1

3 Hardware Configurations

This section describes how to set up the TWR-K22F120M Tower System module and the Freescale
Freedom FRDM-K22F platform for the KSDK application.

3.1 TWR-K22F120M Tower System module introduction

3.1.1 TWR-K22F120M Tower System module features

e K22FN512VDCI12 MCU (120 MHz, 512 KB Flash, 128 KB RAM, 144 MAPBGA package)
e Dual-role USB interface with Micro-AB USB connector

e Onboard debug circuit: K20DX128VFMS5 open (OpenSDA) with virtual serial port

e Three-axis accelerometer (MMAS8451Q)

e Four (4) user-controllable LEDs

e One (1) user-controllable RGB LED

e Two (2) user-pushbutton switches for GPIO interrupts (SW1/SW3)

¢ One Potentiometer

¢ Independent, battery-operated power supply for Real Time Clock (RTC) and tamper detection
modules
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3.1.2 TWR-K22F120M Tower System module first look
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Figure 1 Front side of TWR-K22F120M Tower System module
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Figure 2 Back side of TWR-K22F120M Tower System module

3.1.3 TWR-K22F120M Tower System module jumper settings

Configure the jumper settings as indicated here. For detailed jumper options and headers, see the
TWR-K22F120M Tower System module User’s Guide.

Table 1 TWR-K22F120M Tower System module jumper settings

measurement

3.3 V Voltage Regulator J3 5-6 Selects the K22 USB (P5V0_K22_USB) as the source voltage

Input Selector (VREG In of the VREGIN pin on the K22 device.

Selector) 1-2 Selects the open SDA USB (P5V_TRG_SDA) as the source
voltage of the System Voltage Regulator.

Board Power Selector J4 3-5 Connect 3.3 V onboard regulator output (P3V3) to onboard
supply (V_BRD)

MCU Power connection J15 ON Connect onboard 3.3 V or 1.8 V supply (V_BRD) to MCU VDD

MCU Power VDDA for current J12 ON Connect MCU_PWR (3.3 V or 1.8 V) to VDDA and VREFH
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VBAT Power Source J19 1-2 Connect VBAT to on-board 3.3 V or 1.8 V supply
J2 ON Connect V_BRD to LEDs
LED connections 1-2 Connect PTD4 to Yellow/Green LED (D7)
J16 3-4 Connect PTDS5 to Yellow LED (D5)
5-6 Connect PTD6 to Orange LED (D4)
7-8 Connect PTD7 to Blue LED (D3)
OpenSDA (K20) UART J29 2-3 Connect the OpenSDA RX buffer to UART1_RX
Selection J30 2-3 Connect the OpenSDA TX buffer to UART1_TX

3.2 Freescale Freedom FRDM-K22F platform introduction

3.2.1 Freescale Freedom FRDM-K22F platform features

e K22FN512VDCI12 MCU (120 MHz, 512 KB Flash, 128 KB RAM, 144 MAPBGA package)
e Dual-role USB interface with Micro-AB USB connector

e Onboard debug circuit: K20DX128VFMS5 open (OpenSDA) with virtual serial port
e Three-axis combined accelerometer and magnetometer (FXOS8700CQ)

e One (1) user-controllable RGB LED

o Two (2) user pushbutton switches for GPIO interrupts (SW2/SW3)

e One (1) audio code (SGTL5000) with line-in and audio output jacks

e One (1) visible light sensor

e One (1) micro SD card receptacle

e Connections for RF module support and Bluetooth support

¢ Independent, battery-operated power supply for Real Time Clock (RTC)
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3.2.2 Freescale Freedom FRDM-K22F platform first look
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Figure 3 Front side of Freescale Freedom FRDM-K22F platform

Table 2 Freescale Freedom FRDM-K22F Default jumper settings

MCU power J15 ON Allows the connection or disconnection of power to the
MK22FN512VLH12 device for current measurements. Note that
a 0 Ohm and a 10 Ohm resistor are connected in parallel with
the jumper (and each other) to allow for other power
measurement options.

SWD CLK Isolation Jumper J10 ON Allows the OpenSDA circuitry to connect to the SWD CLK pin.
SWD DIO Isolation Jumper J13 ON Allows the OpenSDA circuitry to connect to the SWD DIO pin.
Reset Bypass Jumper J9 1-2 Allows the OpenSDA circuitry to control the reset pin of the

target MCU. Connect 2-3 when OpenSDA is not powered.

VBAT Jumper J21 OFF Allows the VBAT pin to be powered by the same source as the
main MCU power. (Note that there is a shorting trace on this
jumper, so even though it is not populated by default, the VBAT
pin is connected to the main power source of the MCU.)
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4 Build and Run the KSDK Demo Applications using IAR

This section describes the steps required to configure the IAR Embedded Workbench to build, run, and
debug demo applications and necessary driver libraries provided in the Freescale KSDK. The hello world
application targeted for the TWR-K22F120M Tower System hardware platform is used as an example.

4.1 Building the platform driver library in IAR

Before building and debugging demo applications in KSDK, the driver library project should be built to
generate the library archive platform_lib.a. This library contains all HAL and peripheral driver functions
which are device-specific. Therefore, each device has its own library (platform.a). The platform library is
prebuilt. It should not be necessary to build the library after initially downloading the KSDK. However, if
it is necessary, follow these directions to rebuild the platform library.

Open the workspace file in IAR. The platform driver library project is located in this folder:

<Install_dir>/lib/ksdk_platform_lib/iar/<device name>

The workspace file is named lib.eww:

<Install dir>/lib/ksdk platform_lib/iar/<device name>lib.eww

The project file is named platform_lib.ewp:

<Install dir>/lib/ksdk platform_lib/iar/<device name>/platform lib.ewp

To build the platform driver library for the K22, open this workspace file in IAR:
<Install dir>/lib/ksdk platform lib/iar/K22F51212/lib.eww

In the IAR Embedded Workbench project file, two compiler/linker configurations (build “targets”) are
supported:

e Debug - The compiler optimization is set to low. The debug information is generated for the
binary. This target should be used for developing and debugging.

e Release - The complier optimization is set to high. The debug information is not generated.
This target should be used for final application release.

Choose the appropriate build target: “Debug” or “Release”, then click the “Make button” (highlighted by
a red rectangle in this figure):
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% platform_lib - IAR Embedded Workbench IDE
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Figure 4 Platform driver library build

When the build is complete, the library (platform_lib.a) is generated in this directory according to the
build target:

e Debug - <install dir>/lib/ksdk platform_lib<toolchain>/<device name>/output/Debug
e Release - <install dir>/lib/ksdk platform_lib/<toolchain>/<device name>/output/Release

4.2 Build a demo application

The KSDK demo applications utilize a prebuilt linkable library to compile the necessary functions. It is
required that this library be built before compiling and downloading. To check if the library has been
generated, verify that the platform lib.a file is located in

<Install dir>/lib/ksdk platform lib/<toolchain>/<device name>/<build> where build is the desired
build and can be either Debug or Release. For example, if the desired project is the Debug version of the
hello_world demo application, the platform_lib.a library should be in this folder:

<Install_dir>/lib/ksd_platform_lib/iar/K22F51212/debug

Next, continue by opening the demo application project. Demo applications workspace files are located in
this folder:

<install_dir>/demos/<demo_ name>/<toolchain>/<board name>/<demo_name>.eww

The hello_world application is used as an example. The IAR workspace file is located in this folder:

<install dir>/demos/hello_world/iar/twrk22f120m/hello_world.eww

Kinetis SDK K22 User’s Guide, Rev. 1.0.0, 07/2014
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To build a demo application project, click the “Make button”, which is highlighted by a red square in the
this figure:

% hello_world - AR Embedded Workbench IDE
File Edit View Project Tools Window Help

DEES S L hE|- AR AT LY AL &
X hdo_wodd.cl

Debug x) int main (void)

Files &z By g {

he"O_WOfld-Debu v I - /i*****i'*****i’i****l‘*i**)
COboard * RX buffers
Dsou'w o HHREANNREREEARR N R NN NN NN

) hello_world.c /*! @param receiveBuff Bui

Ds‘?’?“" uint8_t receiveBuff[19] =

@ (3 utilities

8o /* Initialize standard SD}

hardware_init():;

Figure 5 Build the hello_world demo application

When the build is complete, IAR shows this information in the Build window:

Messages
hello_world.c
pin_mux.c

startup.c
startup_MKB4F12.5
system_MKB4F12.c
Linking

Total number of errors: 0
Total number of warnings: 0

Build

Figure 6 Build hello_world demo successfully
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4.3 Run a demo application

To download and run the application, perform these actions:

1. Connect the K22 development platform to your PC via USB cable between the OpenSDA USB
connector and the PC USB connector.
2. Open the terminal application on the PC, such as PUTTY or TeraTerm, and connect to the

OpenSDA serial port number. Configure the terminal with these settings:
a. 115200 baud rate

b. No parity
c. 8databits
d. 1 stop bit
ﬁ PuTTY Configuration
Categony:
=- Sgssinn | Basic options for your PuTTY session |
i Logging Specify the destination you want to connect to
[=J- Terminal e
Serial line Speed
- Keyboard -
- Bell COM16 115200
- Features Connection type:
= Window () Raw () Telnet ) Rlogin () SSH | @ Seral
?;EEE!E”CE Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection Debug
- Colours

Default Settings Load
- Connection L
- Data

- Proxy
- Rlogin
- SSH
- Senal Cloge window on exit:
() AMlways () Mever @ Only on clean exit
pbot || Hep | [ Open || Cancd

Figure 7 Terminal (PuTTY) configurations

Kinetis SDK K22 User’s Guide, Rev. 1.0.0, 07/2014
10 © 2014 Freescale Semiconductor, Inc.




I
3. Ensure that the debugger configuration is correct in the project options.

a. The flash loader must be selected to support downloading the binary to internal Flash.

Category: Factom Settings

General Options
C/C++ Compiler
Assembler
Output Converter | Setup | Download | Images I Extra Options I Mutticore I Plugins|
Custom Build =
Build Actions o =
Linker Verfy download

Suppress download

Simulator

Angel [¥] Use flash loader(s) I
CMSIS DAP | TOvemde detault board file
GDE Server |5TOO LKIT_DIRS"-J:orrfig"-ﬂashloader"-.Freesu:aIe"-.FIasl'| |_|
IAR ROM-monitor —
THet/TTAGjet | Edi... |

JHink/1-Trace

TI Stellaris
Macraigor

PE micro

RDI

ST-LIMK
Third-Party Driver
¥DS5100/200/1C0L

[ ak ] [ Cancel

Figure 8 Flash loader configurations
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___________________________________________________________________________________________4
b. Select the appropriate debugger in the debugger setup.

Options for node "hello_world" £2

Category: Factory Settings

General Options
Runtime Checking
C/C++ Compiler
Assembler Setup | Download | Images | Extra Options | Mutticore | Plugins |
Output Converter
Custom Build Driver Runto
Build Actions p
Linker
= s
Simulator Use macro file(s)
Angel ’ ‘ (il
CMSIS DAP 2
GDB Server [ ‘ ‘ ‘
IAR ROM-monitor L I =
Ijet/ITAGjet Device description file
J-Link/1-Trace
11 Stellaris [ Ovenide default
Macraigor | STOOLKIT_DIRS\CONFIG\debugger\Freescale\MK64FN1ME| | .. |
PE micro = S
RDI
ST-LINK
Third-Party Driver
XDS100/200/1CDI

[ PE micro 5.2 ] main

[ ok || cancel |

Figure 9 Debugger configurations for TWR-K22F120M Tower System module

Options for node "hello_world" 23

Category: Factory Settings

General Options

Runtime Checking
C/C++ Compiler
Assembler Setup | Download | Images | Extra Options | Mutticore | Plugins |
Output Converter
Custom Build Driver Runto

Build Actions [CM SIS DAP v] main
Linker

Debugger

Simulator

Angel

CMSIS DAP

GDB Server

IAR ROM-monitor
Ijet/ITAGjet
J-Link/1-Trace

TI Stellaris
Macraigor

PE micro

RDI

ST-LINK
Third-Party Driver
XDS100/200/ICDI

Up macros
[] Use macro file(s)

Device description file
[ Ovemide default
‘ STOOLKIT_DIRS\CONFIG\debugger\Freescale \MK64FN1 MQ‘ 1 ‘

[ 0K ][ Cancel ]

Figure 10 Debugger configurations for Freescale Freedom FRDM-K22F platform
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I
c. SWD should be configured as the debugger interface in the debugger specific category.

Options for node "hello_world" 2

Category: Factory Settings

General Options
Runtime Checking
C/C++ Compiler

Assembler Setup

O t C tel
C:Jj:zsm Bzri‘lu;/er d P&E Hardware interface type Communication

Build Actions IODGﬂSDA -USB VI use

Linker — ey Device1
Debugger ARl N
Simulator ms
Angel
CMSIS DAP JTAG/SWD speed
GDB Server e TCP/IP
1AR ROM-monitor 5000 kHz
I-jet/ITAGjet
ink/3- 10.0.0.1
_JI_;L :g;:;ace [7] Show settings dialog i ‘

Macraigor [7] Log communication

Serial port

[comi -]

[¥] Auto scan network

[$PROJ_DIRS\cspycommlo [
RDI aliconen o e 4 il ) =)
ST-LINK
Third-Party Driver

XDS100/200/1CDI

[ 0K H Cancel ]

Figure 11 Debugger configurations for TWR-K22F120M Tower System module (PE micro)

Options for node "hello_world" @
Category: Factory Settings
General Options
Runtime Checking

C/C++ Compiler
Assembler JTAG/SWD Breakpo“-‘s
Output Converter Probe config Probe configuration file
Custom Build = Mo
@ || Ovemide default

Build Actions . o ]
Linker @) From file ‘ ‘ 655
Debugger © Explicit CRU: | | [ select |

Simulator : ' !

Angel Interface Explicit probe configuration

CMSIS DAP ® JTAG [ Multitarget debug system

GDB Server B T sy [

TAR ROM-monitor @ SWD Target number [TAP or Multidrop 1D) }D ‘
Ijet/ITAGjet | Target with muttiple CPUs

J-Link/J-Trace CPU number on target: |0

TStk JTAG/SWD speed '

Macraigor

PE micro Auto detect ¥

RDI

ST-LINK

Third-Party Driver

XDS 100/200/1CDI

[ oK ] [ Cancel ]

Figure 12 Debugger configurations for Freescale Freedom FRDM-K22F platform (CMSIS-DAP)
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4. When the application is built, press the “Download and Debug button” to download the application
to the target.

Yy erdm BERL[2]S

Figure 13 Download and Debug button

5. The application is downloaded to the target and automatically runs to main():

ST M2 LEET|X

Workspace x helo_wotid.cl
[Debug V] D] ek ok ok e ok ok ok S S ek kK S Kk K ok S e ok ok S R Kk Kk
Files oy T * Code
Eﬂhello wo[ld v R
& board
I_EDSOU’CG /*ﬁ'**i'*ﬁ#*ﬂlﬁ’ﬁ'*i’ﬂﬁ*ﬁﬂﬂ*ﬁ'#*ﬁ***ﬁ'ﬁﬂ*i**
O startup % int main (void)
(3 utilities =l
LEDOUtpUI E /*****tf***t*****rﬁ*i’*******ri***i**
* RX buffers
R I R
/*! @param receiveBuff Buffer used t
uint8_t receiveBuff[18] = {0};

Figure 14 Stop at main() when run debugging

Now run the code by clicking on the “go button” to start the application:

=y X|
Figure 15 Go button
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6. The hello world application should now be running and this banner should be displayed on the
terminal. If this is not the case, check the terminal settings and terminal connections.

Figure 16 Main prompt of the hello_world demo
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5 Build and Run the KSDK Demo Applications using ARM GCC

This section describes the steps required to configure the ARM GCC toolchain to build, run, and debug
demo applications and necessary driver libraries provided in the Freescale KSDK. The hello world demo
application targeted for the TWR-K22F120M Tower System module hardware platform is used as an
example.

5.1 Environment setup

5.1.1 Install GCC ARM v4.8.3 2014g1 embedded toolchain
1. Download the Windows installer.

2. Install the toolchain in the /Program Files/ location, which is usually on your “C:\” drive.

GNU Tools for ARM Embedded Processors 4.8 2014q1 Setup [
Choose Destination Location %-l-
Where should GNU Tools for ARM Embedded Processors 4.8 2014q1 be installed? . —

Setup will install GMU Tools for ARM Embedded Processors in the following folder,

Toinstall to this folder, didk Mext. To install to a different folder, dick Browse and select another
folder.

Destination Folder

C:\Program Files\GMU Tools ARM Embedded'4.8 2014g1 Browse...

Install Jammer

| < Back || Mext = | | Cancel |

Figure 17 Install GCC ARM embedded toolchain

5.1.2 Install MinGW and MSYS
1. Download the MinGW installer, which is located here.
2. Run mingw-get-setup.exe and select the installation path, such as: C:/MINGW.

3. Select the mingw32-base and the msys-base under the Basic Setup as shown in Figure 18
MinGW Installer.

Kinetis SDK K22 User’s Guide, Rev. 1.0.0, 07/2014
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http://sourceforge.net/projects/mingw/files/latest/download?source=files

Installation Package Settings

Basic Setup Installed... | Repository Version | Description
All Packages singw-developer-toolkit bin 2013072300 An MSYS Installation for MinGW Developers (meta)
Q zingw32-base bin 2013072200 A Basic MinGW Installation
D =ingw32-gec—ada bin 4.8.1-4 The GNU Ada Compiler
D 2ingw32-gec-fortran bin 4.8.17% The GNU FORTRAN Compiler
[] =ingw3z-gec-g== bin 4.8.174 The GNU C== Compiler
D aingw32-gec-obje bin 4.8.1-4 The CNU Objective-C Compiler
msys-base bin 2013072300 A Basic MSYS Installation (meta)

Figure 18 MinGW Installer

4. Click “Apply Changes” from the “Installation” menu to install packages, as shown here.

¥i» MinGW Installation Manager

Installation Package Settings

Update Catalogue e Class | Installed... | Repository Version | Description
Mark All Upgrades gw-developer-toolkit bin 2013072300 An MSYS Installation for MinGW Developers (meta)
gw32-base bin 2013072200 A Basic MinGW Installation
gw32-gcc-ada bin 4.8.174 The GNU Ada Compiler
gw32-gec-fortran bin 4.8.1-4 The GNU FORTRAN Compiler
D 2ingw32-geeTgT™ bin 4.8.174 The GNU C*+ Compiler
D =2ingw32-gee-objc bin 4.8.174 The GNU Objective~C Compiler
msys-base bin 2013072300 A Basic MSYS Installation (meta)

Figure 19 MinGW Installer apply change

5.1.3 Configure system environment

1. Update the system environment variable “Path” to include the MINGW installation folder, such
as the <drive>\MINGW\msys\1.0\bin;<drive>:\MINGW\bin.

Systern Properties @
Computer Name | Hardware | Advanced |Systam Protection | Hﬂ'rmte|
i o
Envircnment Variables @

Edit User Variable IE

Variable name: FATH

Variable value: C:\MinGW msyst 1. 0bin; C: \MinGW ibin

| ok || cancel |

Figure 20 Environment variable update

2. Run the GCC Command prompt in Start->All Programs-> GNU Tools ARM Embedded 4.8.3
2014ql.

Kinetis SDK K22 User’s Guide, Rev. 1.0.0, 07/2014
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B Administrater: GCC Command Prompt == |@

C:“Program Files“~GNU Tools ARM Embedded“4.8 2@14qgl>path

PATH=C: “Program Files“GHU Toolz ARM Embedded*4.8 2814qgl~bin~;C:*“Ruby2BB@-bin;C: P
rogram Files“Common Files“Microsoft Shared“Microsoft Online Services;C:“Program
Files“REA SecurlD Token Common;C:“Windows“system32;C:“Windows;C:Windows Bysten3
2Wbem;C:“\Windows“Systemd2“WindowsPowerShell wl .@%;C:“Program Files“QuickTime QT
Bystem™;C:Program Files\Intel“WiFi“bhin»;C:“Program Files~Common Files“Intel“Wir|

elessCommons;C:N\Program Files“Common Files“Roxio Shared-~DLLShared>;C:“Program Fi
lesz~Common Filesz“Roxio Shared~18.8“DLLShared*;:;C:“Frogram Files“TortoizeGit“hin;C
sSMinGHSmsys Sl .B5Nbin s G s\MinGWsbin

C=“Program Files“GNU Toolz ARM Embedded~4_8 2814gl>path

Figure 21 PATH environment

3. When using a Windows command line, add the environment variable, ARMGCC_DIR, which is
also the short name of the ARM GCC installation path.

X
IUser variables for B45603
Variable Value -
ARMGCC_DIR C:\PROGRA ~1\GHMUTOO ~1143F 2B ~1. 720
x|
Variable name: |ARMGCC_DIR
Variable value: |C: VPROGRA ~1NGNUTOO ~1\43F 2B ~1.720
oK Cancel |
Variable Valle il
CLASSPATH .;C:\Program Files\Javaljresliblext\QT. ..
ComSpec Cr\Windows\system32\cmd. exe
CYGWIMN nisec tty
FP_NO_HOST C... NO ~|
Mew... Edit... | Delete |
Ok | Cancel |

Figure 22 Add environment variable

4. When using GIT Bash or Cygwin, set the environment variable to "export
ARMGCC_DIR=C:/PROGRA~/GNUTOO~1/4298B~1.820".
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Note
Use a forward slash '/' as a separator.

When using the KDS GCC toolchain, add the system environment variable, KDSGCC DIR, which is also
the path of KDS GCC toolchain. Use a short name and run the “mingw32-make toolchain=kdsgcc”.

>/mk/common.mk

5.2 Building the platform driver library in ARM GCC

Before building and debugging any demo applications in the SDK, the driver library project must be built
to generate the necessary library archives (platform lib.a). This library contains all binary codes for the
HAL and peripheral drivers specific to the chip and each device has its own library archive.

To build the platform library, change the current directory in the ARM GCC command prompt to:
<install_dir>/lib/ksdk_platform_lib/gcc/<device_name>/

Using K22 as an example, the correct path would be:
<install dir>/lib/ksdk platform_lib/gcc/K22F51212.

Once the command prompt path has been correctly set, run the command “mingw32-make build=debug”
to build the debug library or “mingw32-make build=release” to build the release library.

Once the build has successfully completed, the platform_lib.a file (library archive) is located in these
directories:

Debug - <install dir>/lib/ksdk platform lib/gcc/<device name>/Debug

Release - <install dir>/lib/ksdk platform lib/gcc/<device name>/Release

5.3 Build a demo application

The KSDK demo applications use a prebuilt linkable library to compile in the necessary functions.
Therefore, it is required that this library be built before compiling and downloading. To check that this
library has been generated, verify that the platform lib.a file resides in

<Install dir>/lib/ksdk platform_lib/<toolchain>/<device name>/<build>

where the build is the desired build, which is either Debug or Release. For example, if the desired project
to run is the Debug version of the hello world demo application, it is required that the platform lib.a
library exists in this folder:

<Install_dir>/lib/ksd_platform lib/gec/K22F51212/debug
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Continue by changing the directory of your ARM GCC compiler to the directory where the application
makefile resides. This location is

<install dir>/demos/<demo_name>/<toolchain>/<board name>/Makefile

The hello world application is used as an example. The GCC Makefile is located in:
<install_dir>/demos/hello_world/gcc/twrk22f120m/

To build a demo application project, open an ARM GCC command prompt and change the directory to the
location where the desired Makefile is stored (listed above). Then execute the command “mingw32-make
build=<target build> target=<target mem location>, where build and target can be one of these:

Table 3 Build and Target Options

Build options Target options

Debug Flash

Release SRAM

When the build is complete, the GCC command prompt appears as shown:

P

EM Administrator: GCC Command Prompt |iﬂlﬁ

C:Uzers-b38358--Documents CodeRepositories kpSDK- mcu—sdk-platformsutilities/src- |
fs1_debug_console.c: In function ’_write’:
C:/lUsers/h38358/Documents/CodeRepositories/kpSDEs/mcu—sdk-/platformsutilities/src/
fz1_debuy_console.c:338:5: warning: pointer targets in passing argument 2 of 's
debugConsole.ops.5end’ differ in signedness [-Wpointer—signl
C:Uzers-b38358-Documents CodeRepositorieskpSfDEK- mcu—sdk-platformsutilities/src~
fz1 debuy_console.c:338:5: note: expected “const wintd_t *' bhut argument is of t
ype ‘char =’
C:/lUsers-h38358/Documents/CodeRepositories/kpSDEs/mcu—sdk-/platformsutilities/syrc/
fz1_debug_console.c: In function '_read’:
.C:/UsePs/h38353/Dncuments/ﬂndeﬂepnsitnPies/kpSDR/mcu—sdk/platfnrm/utilities/src/
fz1 debug_console.c:34%:5: warning: pointer targets in passing argument 2 of 's
debugConsole.ops _Receive’ differ in signedness [-Wpointer—signl
C:Uzers-b38358-Documents CodeRepositorieskpSfDK- mcu—sdk-platformsutilities/src~
fs1_debug_console.c:34%:5: note: expected *uint8_t ** but argument is of type ’c
hay »**

platformsutilities/src/fzsl_misc_utilities.c
EERESRE hello _world

Output ELF:
.#Flash_Release hello_world.elf
Output binary:
-#Flazsh_Release~hello_world.bin

m

Figure 23 hello_world demo successfully built
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5.4 Run a demo application

To download and run the application, perform these actions:

1. If you do not already have the Segger J-Link software and documentation installed, do this first.
Go to the segger.com/jlink-software.html to download the package. Otherwise, continue to step 2.

2. For Freedom platform, remove the OpenSDA isolation jumpers (jumpers J10 and J13 for the
Freedom platform, and jumpers J36 and J37 for the Tower System) if they are populated.

3. Connect your J-Link debug pod to the MK22F512 SWD connector (J31) of the Freedom platform.

4. Open the J-Link GDB Server application. After opening this application, modify your connection

settings as shown in this figure:

-

SEGGER J-Link GDE Server V4.80h - Config

==

Connechion to J-Link
f+ LSE [~ Serial Mo,

" TCPAP

Target device

0| [MKZ2FNS 20012

| Litte endiarn

Target interface

|SWD |

Speed

f* Auto selection

e

" 1000

Command line optiarn

|-select USE -device MEZ2FMNET 2aw] 2 A 5WD -speed auto

o |

Cancel

Figure 24 Segger J-Link GDB server configurations
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5. Once connected, the screen appears as shown:

5! SEGGER J-Link GDB Server V4.80h

= e

File Help
GDE |\A-"aiting for connection I Initial 5D speed |Auta *| [ Stayontop
) v Show log window
J-Link |Connected Current S\w'D zpeed | 2000 kHz [ Generate logfile
- - [ Yerfy download
CPU [MKZ22FN5T 2enel 2 | 331V |Litte endian > | It regs on start
[ |
Log output; Clear log
Silent mode: of f P
Single run mode: of f

Connecting to J-Linlk . . .

J-Link iz connected.

Firmware: J-Link ARM V8 compiled Now 25 2013 19:20:08
Hardware: W8.00

S~H: 58003483

Checling target woltage. ..

Target woltage: 3.31 V

Listening on TCP-IF port 2331

m

Connecting to target.. . Connected to target
Waiting for GDE connection. . . "
4 [

0 Bytes downloaded 1 JTAG device

Figure 25 Segger J-Link GDB Server screen after successful connection

6. Open an ARM GCC command prompt and change the directory to the output directory of the
desired demo. For this example, the directory is

<SDK root>\demos\hello_world\gcc\twrk22f120m\Flash_Debug.

7. Run the command “arm-none-eabi-gdb <DEMO_NAME>.elf”. For this example,
“arm-none-eabi-gdb hello_world.elf”.

&. Run these commands:

“target remote localhost: 2331”
a. “monitor reset”

b. “monitor halt”
c. “load”
d. “monitor reset”
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4
9. Open the terminal application on the PC, such as PUTTY or TeraTerm, and connect to the

OpenSDA serial port number. Configure the terminal with these settings:
e. 115200 baud rate

f. No parity
g. 8 data bits
h. 1 stop bit
@ PuTTY Configuration
Category:
=] Session | Basic options for your PuTTY session |
. _Logging Specify the destination you want to connect to
[=]- Terminal I E
Serial line S—Eﬁd
- Keyboard
- Bl COM16 115200
.. Features Connection type:
£ Window O Raw (O Tenet ©) Rlogin ©) SSH | © Serl
?;Eea!ance Load, save or delete a stored session
- Behawiour
- Translation e
- Selection Debug
- Colours i
Default Settings
[=- Connection g o
- Data
- Proxgy
Hjngin
- 55H
- Seral Close window on exit:
|:::| NWE}'S ,:::, Never |§| Clnh" on clean exit
| Mot || Hep | &= J{ Cacd ]

Figure 26 Terminal (PuTTY) configurations

10. The application is now downloaded and connected. You may execute the “monitor go” command
to begin the demo application.
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11. The hello_world demo application should now be running and this banner should be displayed on
the terminal. If this is not the case, check the terminal settings and terminal connections.

COM13 - PuTTY

- L= [ B [ |

Figure 27 Main prompt of the hello_world demo
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6 Build and Run the KSDK Demo Applications using Keil MDK

This section describes the steps required to build, run, and debug demo applications and necessary driver
libraries provided in the Freescale KSDK using ARM MDK v5 (Keil version 5). The Kinetis K20 Series
Device Support and examples DFP 1.1.0 must be updated. The hello world demo application is used as an
example (TWR-K22F120M Tower System module hardware platform).

NOTE
Before opening the K22 KSDK demos and/or the libraries, the KEIL
Device Family Pack for the K22 series should be installed. This software
pack can be downloaded from the Freescale MK22FN512xxx12 webpage
on KEIL's website at
http://www.keil.com/dd2/freescale/mk22fn512xxx12/.

6.1 Building the platform driver library in Keil MDK

Before building and debugging demo applications in the KSDK, the driver library for the target device
should be built. The library archive for the Keil demo applications is named ksdk_platform_lib.lib. This
library contains all HAL and peripheral driver functions which are device-specific. Therefore, each device
has its own library (ksdk platform lib.lib). The platform library is not prebuilt. Therefore, it is necessary
to build the library after initially downloading the KSDK.

Open the hello_world multiproject workspace file (hello_ world.uvmpw) in Keil (Project->Open
project...). The demo application multiproject workspace is located in this folder:

<install dir>/demos/<demo_ name>/<toolchain>/<board name>/<demo name>.uvmpw
Using the hello_world as an example, the path should be:
<Install dir>/demos/hello_world/uv4/twrk22f120m/hello_world.uvmpw

To build the platform driver library for the K22, first set the ksdk platform_lib as the active project, by
right-clicking on the ksdk platform_lib and selecting “Set as Active Project”.

AN | Lm| hello_warld Debug |E| £\|
Project o @

B4 WorkSpace
..D ksdk_platform_lib
.[:I hello_world

Set as Active Project |

Figure 28 Selection of the ksdk_platform_lib as the active project
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In the ksdk_platform_lib project, two compiler/linker configurations (build “targets”) are supported:

e Debug - The compiler optimization is set to low. The debug information is generated for the
binary. This target should be used for developing and debugging.

¢ Release - The complier optimization is set to high. The debug information is not generated.
This target should be used for final application release.

Choose the appropriate build target: “Debug” or “Release” from the drop-down box.

£ 28 & | 9| [ksak_platform_iib Debucfe] 45| 4
- ksdk olatform lib Debug
i ksdk_platform_lib Release = @

Figure 29 Drop-down selection of the Debug/Release target

Rebuild the project files by left-clicking the “Rebuilq button”.

& | ¥ ksakpl

Rebuild i
E-5= Work  Rebuild all target files

e (R

Figure 30 Rebuild all button

When the build is complete, the library (ksdk platform_lib.lib) is generated in this directory according to
the build target:

e Debug - <install dir>/lib/ksdk platform_lib<toolchain>/<device name>/ Debug
e Release - <install dir>/lib/ksdk platform_lib/<toolchain>/<device name>/ Release

6.2 Build a demo application

The KSDK demo applications utilize a prebuilt linkable library to compile the necessary functions. It is
required that this library be built before compiling and downloading. To check that this library has been
generated, verify that the ksdk platform_lib.lib file is in

<Install dir>/lib/ksdk platform lib/<toolchain>/<device name>/<build> location, where the build is the
desired build and can be either Debug or Release. For example, if the desired project is the Debug version
of the hello_ world demo application, the platform lib.a library should be in this folder:

<Install_dir>/lib/ksdk_platform_lib/uv4/K22F51212/debug
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Continue by opening the demo application project. Demo applications workspace files are located in this
folder:

<install dir>/demos/<demo name>/<toolchain>/<board name>/<demo name>.uvmpw

The hello_world application is used as an example. The Keil multi-project workspace file is located in this
folder:

<install dir>/demos/hello_world/uv4/twrk22f120m/hello_world.uvmpw

To build a demo application project, click the “Rebuild button”, which is highlighted by a red square in
this figure:

& | “é'?"| ksdk_pl

Project
¥ Rebuild

|E|--E_ Worl  Rebuild all target files

Figure 31 Build the demo application

When the build is complete, Keil shows this information in the Build Output window:

Build Qutput

Rebuild Project 'hello world' - Target 'hello world Debug!’
compiling £31 misc utilities.c...
compiling f£sl1 debug console.c...
assenbling startup ME22F51212.s...
compiling system ME22F51212.c...
compiling startup.c...

compiling hello world.c...
compiling fs1 uwart_irg.c...
compiling gpio pins.c...

compiling pin mux.c...

compiling hardware init.c...
linking...

"debug\helln_wnrld.out" — 0 Error(=s), 0 Warning(s).

4

Figure 32 Build Output window upon successful hello_world build
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6.3 Run a demo application

To download and run the application, perform these actions:

1. Connect the K22 development board to your PC via USB cable between the OpenSDA USB
connector and the PC USB connector.
2. Open the terminal application on the PC, such as PUTTY or TeraTerm, and connect to the

OpenSDA serial port number. Configure the terminal with these settings:
a. 115200 baud rate

b. No parity
c. 8data bits
d. 1 stop bit
ﬁ PuTTY Configuration
Categony:
=- Sgssinn | Basic options for your PuTTY session |
i Logging Specify the destination you want to connect to
[=J- Terminal e
Serial line Speed
- Keyboard -
- Bell COM16 115200
- Features Connection type:
= Window () Raw () Telnet ) Rlogin () SSH | @ Seral
?;EEE!E”CE Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection Debug
- Colours

Default Settings Load
- Connection L
- Data

- Proxy
- Rlogin
- SSH
- Senal Cloge window on exit:
() AMlways () Mever @ Only on clean exit
pbot || Hep | [ Open || Cancd

Figure 33 Terminal (PuTTY) configurations
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4
3. Ensure that the debugger configuration is correct in the project options.

a. To verify the debugger configurations, first open Options for the Target using the Options
for Target dialog button

ey 1 - re—  mm 1

hello_warld Debug |Z||§|| b % W M_,f @

4% Options for Target...

Configure target options

_]

Figure 34 Options for Target dialog button

b. In the “Options for Target ...” dialog box, select the Debug tab and ensure that the
simulator is not selected and the correct debug driver is selected. If the target is a
TWR-K22F120M Tower System development card, the PEMicro Debugger should be
selected. If the target is a Freescale Freedom FRDM-K22F platform development system,
the CMSIS-DAP should be selected.

===

Options for Target 'helle_world Debug®

Debug | Utilties

" Use Simulator PEMicro Debugger j ISeﬁings |
[ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Runto main() ¥ Load Application at Startup ¥ Run to main{)
Initialization File: Initialization File:
| =] e [ ] |
Restore Debug Session Settings ——————————————————— Restore Debug Session Settings ———————————————————
¥ Breakpaints v Toolbox [V Breakpoints v Toolbox
¥ Watch Windows & Performance Analyzer [V Watch Windows
¥ Memory Display ¥ System Viewer ¥ Memory Display v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
ISAHI‘u‘ICI‘u‘IE’..DLL | ISAHI‘u‘ICI‘u‘IE’..DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCI‘u'I.DLL |1;cru14 |TCM.DLL |1:cru14
ok | cacdl |  Defauts | Help

e 4

Figure 35 Debug driver selection for TWR-K22F120M Tower System module
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™ Use Simulator
[~ Limit Speedto Real-Time

Settings |

Options for Target 'hello_world Deb

W Load Application at Startup ¥ Runto main()

Initialization File:

| B[

¥ Load Application at Startup
Initiglization File:

v Run to main()

Restore Debug Session Settings Restore Debug Session Settings

¥ Breakpoirts ¥ Toolbox ¥ Breakpoints ¥ Toolbox

v Watch Windows & Peformance Analyzer v Watch Windows

¥ Memory Display v System Viewer v Memory Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
IS}\F{MCMS.DLL | ISAF{MCMS.DLL |
Dialog DLL: Parameter: Diglog DILL: Parameter:
IDCI‘u'I.DLL I-pCM-l ITCI'u'I.DLL I-pCM-i-

ok | Cancel |  Defauts |

Help

Figure 36 Debug driver selection for Freescale Freedom FRDM-K22F platform

Kinetis SDK K22 User’s Guide, Rev. 1.0.0, 07/2014

30

© 2014 Freescale Semiconductor, Inc.



I
c. Next, click the “Settings button” next to the debug driver selection drop-down box. Ensure

that the settings are correct for the appropriate development platform.

P&E Connection Manager - v1.28.00.00 |

Flease select connection interface, port, and settings for connection.

rConnection port and Interface Type

Add LPT Port
Interface:Ii OpenSDd Embedded Tower Debug - USE Part vl Flefrosh List

Pt ILISB‘I : OpenSDa [FEBACENT) ;l

Interface Detected - Firmware "Yersion :

—Target CPU Informatiorn

|
CPLU: |K22FN51 2M12 j'

—BDM Communication Speed

FC Parallel Port wait states : [0_DELSY CHT = I a

Debug Shift Speed = | (0) : Shift Frequency = 10.000Mhz |
EMl SEEED =[]
[ Use SWD reduced pin protocal for cnmmunicatiunsl

—MCU Internal Bus Frequency [For programming]
% AutoDetect

= MCU Internal Bus frequency [FRER] in Hz = I I [Decimal]

—Reset Option

[~ Delay after Reset and before communicating ta target for I 0 milizeconds (decimal).

—Power Caontrol for Cyclone £ Tracelink / Mulkilink, Univerzal Fx

[~ Provide power to target Fegulator Dutput Yoltage Fower Diown Delay I 280 ms
: [~ Power off target upon software exit |3'|.'r "l Power Up Delay I 280 s

Cancel

[~ Show this dialog before attermpting to contact target [Othensise only display on Ermar]

Figure 37 Debugger configurations for TWR-K22F120M Tower System module
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Cortex-M Target Driver Sctup®it e TR D S e [

Debug | Flash Download |

"CMSIS-DAP - JTAG/SW Adapter —

Serial Mo: IUZE'IDZDZAEEIDE
Firmware Version: I'l 0

¥ swJ F‘ort:lSW -

Max Clock: | 1MHz -

—SW Device
IDCODE | Device Mame | Move
SWDIO | @& B2BADI477  ARM CoreSight SW-DP Up |

& Automatic Detection |0 CODE: I

" M anual Configuration Device Mame: |

tdd | Delete | Update |

AP: I{bd}D

—Debuag

Connect & Reset Options

Cache Options

[V Reset after Connect

Comnect: [Normal = | Reset: [Autodetect v | | ¥ Cache Code

¥ Cache Memary

Download Options

[™ Verify Code Download
[~ Download to Flash

ok |  Cancel |

Help

Figure 38 Debugger configurations for Freescale Freedom FRDM-K22F platform
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d.

If the target debugger is the CMSIS-DAP, the Flash loader must also be configured

properly. To verify that the flash loader is configured properly, select the “Flash
Download” in the Cortex-M Target Driver Setup dialog box and verify that the flash loader

settings are configured as shown in this figure.

-

Cortex-M Target Driver Setup

==

Debug Flash Download l

Download Function
LUAD " Erasze Full Chip

_Fi (* FErase Sectors

" Do not Erase

Programming Algorithm

[ Program
vV Verfy Start: [[x20000000  Size: |(c1000
esel and Run

RAM far Algorithm

foition

[levyi

512 On-chip Flash

KX 50Mhz 512<B Prog Fash DODDOD00H - O007FFFFH
Start: | Size:
Add | |
QK | Cancel | Help

h

Figure 39 Flash loader configurations for Freescale Freedom FRDM-K22F platform

4. Once the application has been properly built and the debugger configurations have been verified,
press the “Download button” to download the application to the target.

=] &

| LOAD

4

| hello_world Debug

LOAD

§4 Download

[-== WorkSpace

Download code to flash memory

M T3 bedl nlatfarnmn R

Figure 40 Download Button

5. After clicking the “Download button”, the application has been downloaded to the target and
should be running. To debug the application as well, click the “Start/Stop Debug Session button”.

GIN

& &[] A

@_ Start/Stop Debug Session (Ctrl+F5)
Enter or leave a debug session

@

Figure 41 Start/Stop Debug Session Button
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After clicking the “Start/Stop Debug Session button”, the debugger resets the target device and
stop at main():

File  Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help

N dad| s @2 || RM™]
| O =I5 =
HEpolaee o » | OR=ERDZ-
Registers a Disassembly
Register | Value 0x000009Ce EQOO DCW OxEQOQD
= Core 62: {
63: fkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
Ly 64: * TX/BX buff
Oc1FFFD ; B
65: R R R R R R R R R R R R R R R R R R R
x0D000
AR f®1 Bnaram smurceRnff Bunffer ns
Ox0D0043 =
Ox0D004Y
x000044 startup_MK22F51212.5 hello_world.c
5a L AR AR A AR AR A AR AR AR AR A RAAARARAAARR
55
56 fxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
=T * Code
58 A R AR R A R AR R A AR AR AR AR AR AR A AR RS
55
60 I##i##i##X##i##t##t##t##t##t##ti#t:
61 dint main (wvoid)
M e20f
63 f#x#####x##t##t##t##t##t##t##ta
64 *  TX/BY buffers
65 LR R R R R R L R R R R b i Rt bt bt g
686 /%! @param sourceBuff Buffer us
_ &7 /*! [@Eparam receiveBuff Buffer u

Figure 42 Stop at main() when run debugging

Now you can run the code by clicking on the “Run button” to start the application:

B & e oo

Registers isa

Run (F5)

| Fegister start code execution o

Figure 43 Go Button
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C______________________________________________________________________________________4
6. The hello_world application should now be running and the following banner should be displayed

on the terminal. If this is not the case, check the terminal settings and terminal connections.

Hello lorld?
[ |

Figure 44 Main prompt of the hello_world demo

Kinetis SDK K22 User’s Guide, Rev. 1.0.0, 07/2014
© 2014 Freescale Semiconductor, Inc. 35




7 Build and Run the KSDK Demo Applications using Kinetis Design
Studio

This section describes the steps required to build, run, and debug demo applications and necessary driver
libraries provided in the KSDK using Kinetis Design Studio. The hello world demo application is used as
an example (TWR-K22F120M Tower System module hardware platform).

7.1 Installing KSDK Eclipse update

Before using any Eclipse-based IDE with KSDK, apply the SDK Eclipse update, titled
KSDK <version> Update for Eclipse. Without the update, Eclipse cannot generate KSDK-compatible
projects. To install the update, follow these instructions:

1. Select Help > Install New Software.

v
# C/C++ - Kinetis Design Studio [beta]
File Edit Source Refactor Mavigate Search Project Processor Expert Run ﬂmdow

= Welcome = Welcome
& (%) Help Contents
7 Search

Dynamic Help

Key Assist... Ctrl+Shift+L

Welcome to Kinetis Desigr  meomims.

Report Bug or Enhancement...

#y

Cheat Sheets...

(% Overview Eclipse Marketplace...

Get an overview of the features Check for Updates
=

1 Install New Software... |

About Kinetis Design Studio [beta]

Figure 45 Install new software

2. In the “Install New Software” dialog box, select the “Add...” button in the upper right corner.
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3.

6
7.
8
9

In the “Add Repository” dialog, select “Archive...”

D e
|| Available Software
Select a site or enter the location of a site. :j.__
Work with:  type or select a site Add..
I Find more software by working with the "Available Software Sites” preferences.

type filter text

Name Version
[](D There is no site selected.

& Add Repasitory

Name:

Location:  http:/f

[ -
Select All | [ Deselect Al
L |

 —

Figure 46 Add repository

In the dialog box that appears, browse your KSDK install directory.

From the top-level, enter the tools/eclipse_update folder and select the Eclipse update .zip file. The
file name depends on the version of SDK that you are using. For example, the update file in the
SDK 1.0.0 version is SDK_1.0.0-GA Update for Eclipse.zip.

Click “Open”, then “OK” in the “Add Repository” dialog box.
The KSDK update now shows up in the list of the original Install dialog.
Check the box to the left of the KSDK Eclipse update and click “Next” in the lower right corner.

Follow the remaining instructions to finish the installation of the update.

10. After the update is applied, restart the KDS/Eclipse for the changes to take effect.

7.2 Building the platform driver library in Kinetis Design Studio

Before building and debugging demo applications in the KSDK, the driver library for the target device
should be built. The library archive for the KDS demo applications is named ksdk platform_lib.a. This
library contains all HAL and peripheral driver functions which are device-specific. Therefore, each device
has its own library (ksdk platform_lib.a). The platform library is not prebuilt. Therefore, it is necessary to
build the library after initially downloading the KSDK.
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7.2.1 Open the library project in KDS

1) Select File->Import... from the KDS Eclipse menu.

Create new projects from an archive file or directory,

(48 tmport BRI
Select \

Select an import source:

| type filter text

a4 = General
[E, Archive File
|12 Existing Projects into Workspace |
[, File System
=L Preferences
I = C/C++
I» [ Component Development Environment
b = CVS
> = Git
[» [= Install
[» (= Processor Expert
[» [ Remote Systems
[ = RPM
> = Run/Debug
r 72 Tacke

m

® | < Back |l Mext »

|

Cancel I

Figure 47 Selection of the correct import type in KDS
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2) Select the “Select root directory:” option. Then click “Browse...” to point KDS to the correct

library.
-

% Import [ESTEY
Import Projects - -
Select a directory to search for existing Eclipse projects.

A

(@ Select root directory: - E Browse... ;
() Select archive file: v| | Browse... |
Projects:

Select All
Deselect All

Options

Search for nested projects
LCopy projects into workspace
Working sets

Add project to working sets

Warking sets: V| ‘ Select...

@ [ <Back ][ mea> || Ensh |[ Cancel |

Figure 48 Import Projects directory selection window

Kinetis SDK K22 User’s Guide, Rev. 1.0.0, 07/2014

© 2014 Freescale Semiconductor, Inc.



3) Point KDS to the ksdk platform_lib project in the K22F51212 (the library project is located at
<Install dir>/lib/ksdk platform lib/kds/<device name>). Once you have done this, your Import
Projects directory selection window should look like the following.

~
® Import S
Import Projects el
Select a directory to search for existing Eclipse projects. / y
-
@ Select root directory:  mcu-sdi\lib\ksdk_platform _lib\kds\K22F51212 = Browse...
_) Select archive file: Browse
Projects:
ksdk_platform_lib_K22F51212 (C:\Users\b38350\Documents\CodeRep Select All
Deselect All
Refresh
< m s
Options
[] Search for nested projects
|| Copy projects inte workspace
Working sets
[] Add project to working sets
3 "
@ < Back Next > [ Fnish ][ cConcel |

Figure 49 Import Projects directory selection window after selecting the K22F51212 ksdk_platform_lib
project.

4) Click Finish.

7.2.2 Build the library project

In the Kinetis Design Studio platform library project, two compiler/linker configurations (build “targets’)
are supported:
e Debug - The compiler optimization is set to low. The debug information is generated for the
binary. This target should be used for developing and debugging.
e Release - The complier optimization is set to high. The debug information is not generated.
This target should be used for final application release.

Choose the appropriate build target: “Debug” or “Release”, by left-clicking the arrow next to the hammer
icon as shown.
Refactor Mavigate Search Pre

@ et %. * |anh
¥ 1Debug
; 2 Release .

Figure 50 Selection of build target in KDS
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If the library build does not begin after selecting the desired target, left-click the hammer icon to begin the
build. When the build is complete, the library (ksdk platform lib.a) is generated in this directory
according to the build target:

Debug - <install dir>/lib/ksdk platform lib<toolchain>/<device name>/Debug

Release - <install dir>/lib/ksdk platform_lib/<toolchain>/<device name>/Release

7.3 Build a demo application

The KSDK demo applications utilize a prebuilt linkable library to compile the necessary functions.
Therefore, it is required that this library be built before compiling and downloading. To check that this
library has been generated, verify that the ksdk platform_lib.a file is in the
<Install_dir>/lib/ksdk_platform_lib/<toolchain>/<device name>/<build> location, where build is the
desired build and can be either Debug or Release. For example, if the desired project is the Debug version
of the hello_world demo application, the ksdk platform_lib.a library should be in this folder:

<Install_dir>/lib/ksdk_platform_lib/kds/K22F51212/debug

Continue by opening the demo application project. Demo applications workspace files are located in the
following folder:

<install dir>/demos/<demo_name>/<toolchain>/<board name>/<demo_ name>.eww

Follow the steps in the above section 7.2.1. Open the library project to open the hello world demo
application project. The project is located in the following folder:

<install_dir>/demos/hello_world/kds/twrk22{120m/

To build the demo application project, select the target to build by left-clicking the arrow next to the
hammer icon.

Refactor Mavigate Search Pre

T =
o ﬁ ¥ |onn

¥ 1Debug L
2

2 Rel
elease _ ko

Figure 51 Selection of build target in KDS for the demo application
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If your target application does not begin building immediately, left-click the hammer icon. When the build
is complete, the KDS console window appears with the following information:

"f.i Problems @l Tasks | & Console & ] =] Propertie;‘

CDT Build Console [hello_world_twrk22f120m]

P i EEEE& B = 8

'Building target: hello_world_twrk22f126m.elf"
"Inveking: Cross ARM C Linker’'

arm-none-eabi-gec -mcpu=cortex-md -mthumb -mfloat-abi=hard -mfpu=fpw4-sp-di6 -08 -fmessage-length=@ -fsigned-char -ffunction-sections -Wall
'Finished building target: hello_world_twrk22fl2em.elf’

18:44:58 Build Finished (took 115.61msi

< [t

Figure 52 Console window output upon successful build
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7.4 Run a demo application
To download and run the application, perform these actions:

NOTE

Before continuing with the following steps, ensure you have copied the
Segger J-Link OpenSDA debug firmware to your OpenSDA hardware. If
you are using the TWR-K22F120M, the original OpenSDA J-Link
firmware is needed. If you are using the FRDM-K22F platform, the
OpenSDA v2 J-Link firmware is needed. Both versions of the firmware can
be found at https://segger.com/opensda.html.

For more details on changing your OpenSDA firmware, consult the Quick
Start documentation for your Freescale Development Platform.

1. Connect the K22 development board to your PC via USB cable between the OpenSDA USB
connector and the PC USB connector.
2. Open the terminal application on the PC, such as PUTTY or TeraTerm, and connect to the
OpenSDA serial port number. Configure the terminal with the following settings:
a. 115200 baud rate

b. No parity
c. 8data bits
d. 1 stop bit
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ﬁ PuTTY Configuration -
Categony:
=]~ Session Basic options for your PuTTY session |
. Logging Specify the destination you wart to connect to
=1+ Teminal =y
" Keyboard Serial ine E&
Bl COM16 115200
- Features Lonnection type:
- Window ©Raw (O Tenet © Riogn ©) SSH | © Sepal
ggp:ea!ance Load, save or delete a stored session
- Behaviour
- Translation e
- Selection Debug
- Colours i
Default Settings
[=)- Connection g o
.. Data -Save
i
Hjngin
(- 55H
- Senal Close window on exit:
|:::| Nwm l:::l NE-'VET '@' Oﬂl}" on dean exdt
[ About ] [ Help ] I Open I [ Cancel

Figure 53 Terminal (PuTTY) configurations

3. Ensure that the debugger configuration is correct in the project options.
a. To check the debugger configurations, click the down arrow next to the green debug button
and select “Debug Configurations”.

~e-p[]o-a-me v

(no launch history)

Debug As 2
Debug Configurations...

Organize Favorites...

Figure 54 Debug Configurations dialog button
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b. In the Debug Configurations dialog box, select debug configuration from the GDB
SEGGER J-Link Debugger in the groups on the left-hand side of the dialog box.

Create, ge, and run ig

v

-
# Debug Configurations I S e W S S * e BB "B & » - . - u

CEX|EZ-

type filter text

[£] C/C++ Application

[E] C/C++ Attach to Application

[E] C/C++ Postmortem Debugger

[E] C/C++ Remote Application

[ ] GDB Hardware Debugging

[£] GDBE OpenOCD Debugging
1> [£] GDB PEMicro Interface Debugging
a [c| GDB SEGGER J-Link Debugging

L | hello_warld_f
= Launch Group

Filter matched 12 of 12 items

Name:  hello_world_twrk22f120m debug jlink

Mainl k<2 Dabugger‘ [ S'tartup| B 90urce| =] Qommon|

C/C++ Application:
debug/hello_world_twrk22f120m.elf

[ Variables... ][Saalcl_\Plojec’i...” Browse... ]

Project:
hello_world_twrk22f120m

Build (if required) before launching

Build configuration: Debug
Select configuration using 'C/C++ Application’
(7) Enable auto build (7) Disable auto build

(@ Use workspace settings Configure Workspace Settings...

Apply Reyert

®

I Debug I l Close

)

Figure 55 Selection of the debug

configuration in the Debug Configurations dialog box.
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-
c. Inthe debugger setup, verify that the C/C++ Application and Project are set to the correct
path (the C/C++ Application path should be debug/<application name>.elf and the Project

should be the target project name).

-
l-"}_ﬁ_-_DEbugCDnﬁgumliom‘.n..‘.......‘..' -

Create, ge, and run config
% = U -
OB X | B 3* Mame:  helle_world_twrk22f120m debug jlink
type filter text Mainl k=3 Dabugger‘ [=3 Star‘tup| B Source| =] Qommon|
[E] C/C++ Application i

[E] ©/C++ Attach to Application alannlcatio i

[£] C/C++ Postmortem Debugger debug/hello_world_twrk22f120m.elf
(| [€] C/C++ Remote Application
U [£] GDB Hardware Debugging

[£] GDB Open0CD Debugging Broject:

(| .

| 1+ [£] GDB PEMicro Interface Debugging hello_world_twrk22f120m
f FH SnP CECAER Ll el Nl H

(|

[ Variables... ”Saaict_\Pio)ect...” Browse... ]

= Build (if required) before launching
? hello_world twrk22f120m release '\in! Build configuration: Debug

|
Launch Grou
i * P Select configuration using 'C/C++ Application’
|
(71 Enable auto build (7) Disable auto build
(@ Use workspace settings Configure Workspace Settings...
I
|
(|
Apply Revert

Filter matched 12 of 12 items

® I Debug I I Close ]

Figure 56 KDS debugger configurations for TWR-K22F120M Tower System module
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I
d. Once the debugger configurations are correct, click the “Debug button”.

}.}!;IDebugCnnﬁgumlinm....- B AN B TR - u

Create, and run configurati

D) X | }19 M Mame:  helle_world_twrk22f120m debug jlink
|t)rpefi\tertex‘t | Mainl k=3 Dabugger‘ [=3 Star‘tup| B Source| =] Qommon|
| [E] C/C++ Application i

[E] ©/C++ Attach to Application alannlcatio N

[£] C/C++ Postmortem Debugger debug/hello_world_twrk22f120m.elf
[€] C/C++ Remote Application

I E GDB Hardwre Debugging [ Variables... ] [Sealcl_\ PIOJCC'(...] [ Browse... ]
f [£] GDB Open0CD Debugging Broject:
| ¥ [€] GDE PEMicro Interface Debugging hello_werld_twrk22f120m Browse...
|| 2 [] GDB SEGGER J-Link Debugging
I ‘E hello world twrk22fL20m debugjlink\ Build (if required) before launching
| [] hello_world_twrk22f120m release jlink Build configuration: |Dehug v|
L h G
{l B Launch Group Select configuration using 'C/C++ Application’

! Enable auto build (7) Disable auto build

@ Use workspace settings Configure Workspace Settings...

| Apphy | | Revert |

Filter matched 12 of 12 items

® l Debug I Close

Figure 57 Debug button in Debug Configurations dialog box
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4. The application is downloaded to the target and automatically run to main():

% Debug - . s

File Edit Source Refactor MNavigate Search Project ProcessorExpert Run  Window Help
N-HERES @ & BRFFE|gle|nmoE e B
%5 Debug S@l

4 [T hello_world_twrk22f120m debug jlink [GDB SEGGER J-Link Debugging]
4 ;ﬁ hello_world_twrk22f120m.elf
a ¢ Thread [1] <main> (Suspended : Breakpoint)
= main() at hello_world.c:68 Oxd42
o JLinkGDBServerCL
.E arm-none-eabi-gdb
5| Semihosting and SWV

[& hello_werld.c 52 lo Executables
‘int main (void)

{

f***************************************************************************
*  TH/RX buffers
**************************************************************************f
/*! @param sourceBuff Buffer used to hold the string to be transmitted */
/*! (@param receiveBuff Buffer used to hold received data */

uint8_t sourceBuff[19] = {"\r\nHelle World!\n\nkr"};

uintd_t receiveBuff[19] = {8};

JEEEEEE R RS IR R R R IR LR IR LR LR ER IR IR ISR R R LR LR ER R R LR LR LRSI R LSRRI IR LR LK

* UART configuration and state structures
EXXXEXEXEEXXEX XX XXX XEXEEXXIXEX XXX XXX EX XXX I LR EXE XXX LR XXX XXX RX XXX R XX RXEXXEEX S

Figure 58 Stop at main() when run debugging

Now you can run the code by clicking on the “Resume button” to start the application:

or kxpert  Kun  Windo

|| (o]0 ® &1

| Resume (F8) i

Figure 59 Resume Button
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C______________________________________________________________________________________4
5. The hello_world application should now be running and the following banner should be displayed

on the terminal. If this is not the case, check the terminal settings and terminal connections.

Hello World?
|

Figure 60 Main prompt of the hello_world demo
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