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1 Read Me First

This document describes the steps required to
configure Keil® MDK to build, run, and debug
MQX™ RTOS demo applications and
necessary driver libraries provided in the KSDK
framework. The Hello World demo application
targeted for the TWR-K64F120M Tower
System hardware platform is used as an
example in this guide.

Additionally, more information related to
Freescale Kinetis platform support in pVision®™5
tools is in the
arm.com/files/pdf/Kinetis_LAB.pdf document.
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2 Import project files into KEIL workspace

Each demo application of MQX RTOS for Kinetis SDK requires several libraries to be built together
with a demo application itself. For user convenience, the Freescale MQX RTOS package contains multi-
project workspace files containing all required libraries. The workspaces are available on following
locations:

<install dir>/rtos/mqx/mqx/examples/<demo _name>/build/mdk/<demo _name> <board name>/<dem
o_name>_<board _name>.uvmpw

For example, with hello demo application for TWR-K64F120M, open the workspace file in the Keil
MDK.

<install dir>/rtos/mgx/mqx/examples/hello/build/mdk/hello twrk64f120m/hello twrk64f120m.uvmpw

RN ©

- WorkSpace
EIR el hcllo_bearkia4f120m
+-{77 migx_bwrkaF120m
+-{77 migx_stdlib_twrka4f120m
+-{77 ksdk_mgx_lib

Figure 1 : Import project files into workspace
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3 Build library project files

This section will guide you to build the library project files of the hello example in MQX RTOS for
KSDK for TWR-K64F120M. Follow the steps to build libraries with different build target at the same
time.

1. Go to “Project” and select “Batch Build” from the toolbar menu options to start the batch build.

File Edit “iew | Project | Flash Debug

Mew Multi-Praject War

pen Project...
Save Project in pWision:
=88 WorkSpace Close Project
SR g =10 _bwr
* hello_ Export
+-{77] migE_twrk
(77 mge_stdil Manage
+-{77 ksdk_mngx

Select Device for Target

Clean 'hello_twrkodfl 2i

#2 Batch Build...

Figure 2: Start batch build

2. In the Batch Build dialog window, check the boxes next to the library with the desired build
target that you want to build.
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3. Click the “Build” button to build the libraries for the first time, or the “Rebuild” button (in red)
to build the libraries again.

Batch Build [g |
Select Project Targets:
hiello_kwrka4f120m Bruild |
[ hello_twrka4F120m ink Flash debog
[ hello_twrke4F120m ink fash release Rebuild
=1 kedk_maqx_lib
W ksdk_max_lib Debug Clean |

W ksdk_magx_lib Release

e _stdlib_kwirke4F120m
W g _stdlib_bweka4F120m debug
W rrig_stdlib_bwrkadF120m release

g kwarkEaf 1 20m Select Al |
W g _bwrkad4f120m debug
W migx_bwrkedfl20m release

Deselect Al |

Help |

Close |

Figure 3: Select projects to build

When complete, check that the library files are generated in folders
<install_dir>/rtos/mqx/lib/<board name>.mdk/<build_target>/mqgx/<lib_mqgx>.lib

<install_dir>/rtos/mqx/lib/<board name>.mdk/<build_target>/mqgx_stdlib/<lib_mqx_stdlib>.li
b

<install _dir>/lib/ksdk_mqx_lib/mdk/<device name>/<build target>/<libksdk platform mgx>.
lib

For example with the hello example of MQX RTOS for KSDK for TWR-K64F120M and Debug
target, the following library files are generated.

<install_dir>/rtos/mqx/lib/twrk64f120m.mdk /debug/mqx/<lib_mqx>.lib
<install_dir>/rtos/mqx/lib/twrk64f120m.mdk/debug/mqgx_stdlib/<lib_mgx_stdlib>.lib
<install dir>/lib/ksdk_mqx_lib/mdk/K64F 12/debug/<libksdk_platform _mgx>.lib
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4 Build the application project file

After building the libraries, build the application project file. The steps to build the hello example of
MQX RTOS for KSDK for TWR-K64F120M are described here.

1. In the workspace, set the hello twrk64f120m as the active project by right clicking the project
and select “Set as Active Project”.

2. Select the appropriate build target.

E Y e twrksstizom int 1) 85 4N By @ M @)

. act hello twrkb4f1 20m int flash
raje hella_ twrks4f120m int flash

[=-== ‘WorkSpace
S ello_tvrkef 120m
: i:l hello_bwrka4f 1 20m in
(77 mig_bwrke4F120m
1:| gy _skdlib_bwrka4F120m
{77 ksdk_max_lib

Figure 4: Select build target for hello project

3. Click the build button (in red) to build the project.

LOAD

G -:.: ::: :.:. .:..::.: ::. 4

hello_twrka4f120m int fli » ;:{ ﬁ % ‘ ? @

L% Build (FT)
E_—{Eﬁj I?_uild target files [~
S ello_tvrkef 120m
: i:l hello_bwrka4f 1 20m in
(77 mig_bwrke4F120m
1:| gy _skdlib_bwrka4F120m
{77 ksdk_max_lib

Figure 5: Build hello example
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4. When the build of the hello finishes, the build output message is similar to this image. Any error
or warning message will be in the “Build Output” tab view. Note that a warning message will not
affect the linking process and the application image is generated normally.

Build Qutput

Build Project

compiling
compiling
compiling
compiling
compiling
compiling
compiling
compiling
compiling
compiling
compiling
compiling
compiling
linking...
int flash
int flash

Finizshed:
FromELF:

Program S3ize:

'hello
hello.c...
init hardware.c...

init bsp.c...
mgx_init.c...

mgx main.c...

f2l1 misc utilities.ec...
f=l1 debuy console.c...
print prv.c...

Scan prv.c...

fp prv.c...

gpio pins.c...

twrkodf120m' '"hello twrkb

pin mux.c...
hardware init.c...

debughhello.axf: Warning: Le319W: Ignoring —-F
debughhello.axf: Warning: Le303W: Relocation
Code=27984 RO-dats=1808 RW-data=184 ZI-dat

0 information, 2 warning and 0 error messages.

creating hex file...
"int flash debugihello.axf™ - 0 Erroriz),

2 Warningi(s) .

Figure 6: Build output message
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5 Run ademo application

To download and run the application, follow these steps.

1. Connect the 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) & data bits

d) 1 stop bit

Tera Tenm: Serial port setup

]

Port: - oK
Baud rate: 115200 v

Data: 8 bit v Cancel
Parity: none b

Stop: 1 bit v Help
Flow control: none b

Transmit delay
0 msecfchar 0 msecfline

Figure 7: Set up serial terminal
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3. Right click the hello project and select “Options for <demo name>" or press Alt+F7 to open
Options dialog window for the project. For the hello example of MQX RTOS for KSDK for
TWR-K64F120M, open the specific window.

% Options for Tanget “hello,_twrk64f1 20m int flash debug’

Device Target lDutputl Listing] Llzer ] I:..-'E++] Agm ] Linkerl Debug] thilitiesl

Freezcale Semiconductor bEEAFM TR s 2
Code Generation

Htal (MHz): |330 [ Thumb-Mads |

Operating system: | (iRl =LuP e I Use Cross-tModule Optimization

Syztem Viewer File: ™ Use MicralIB I

[ Use Custam File J

Read/Only Memary Areas ReadMwite Memary Areas

default  off-chip Start Size Startup default  off-chip Start Size Malnit
 ROMI: | | - ™ RaMI: | | r
r ROMZ | | r  RaM2 | | r
T ROM3: | | r ™ RAM3 | | r

on-chip on-chip

W IROMI: |00 |100000 & W IRAM1; |0x20000000  |D+30000 r
™ IROM2: | | o ™ IR&M2: |O¥IFFFO000 0410000 r

0K | Cancel | Defaults | Help

Figure 8: Project options

Note

In case “Freescale MQX RTOS” option is not available in your Keil MDK
IDE, install the plug-in can by running

<KSDK DIR>/tools/mgx_plugins/keil extensions/MDK MQXViewer A
ddOn.exe executable file.
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4. Navigate to the “Debug” option and select the other debugging tool to make sure the Debugger
you use is suitable for the development platform.

. Options for Target ‘hello_twrk64f120m int flash debug’

Device] Targel] Dulput] Lisling] L zer ] E£E++| Hem ] Linker Debug lUtiIilies]

" Use Simulatar Settings || ¢ Lse |ULINK2£ME Cartex Debugger j Settings |
[ Limit Speed to Real-Time Altera Blazter Cortex Debugger A
Stellans 1C0D]
T . Signurm Syatems JTAG]et .
v v 3
|—- .Lf:-al:! .t’-‘-.pp-hcatlon at Startup I¥ Fun ta mainf) |— -LT:nacF TLINE 7 LTRACE Cortes o main(]
Imitizlization File: Iritializatiq LLIME, Pro Cortex Debugger
MULirk Debugger
J A SiLabs UDA Debugger J A
. . ST-Link Debugger
Restore Debug Session Settings Restorg CMSIS-DAP Debugger
[v Breakpaoints v Toolbox v Br aSl Model: Debugger
= 0
W i atch Windows & Performance Analyzer ¥ s =
¥ Memary Display ¥ Sustem Viewer ¥ Mermany Display ¥ Sustem Wiewer
CPUDLL: Farameter: Ciriwer OLL: Parameter:
SARMCM3IDLL SARMCM3IDLL
Dialog DLL: Parameter: Dialog DLL: Parameter:
DCM.DLL -pCh4 |TI:M.DLL |-|3|:M4

| Ok || Cancel || Defaults |

Figure 9: Select Debugger
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5. After selecting of appropriate Debugging tool, click the “Settings” button, next to the drop down
menu of the Debugger selection, to configure the Debugger. This allows the Keil pVision5 to be
able to connect to the board via the Debugger. This figure shows the P&E Micro debugger as an
example, but you may use different debugger. In the open window, select the right interface (in
red) and Port (in pink). Click the “Refresh List” button (in orange) to update the status of the
board. In some cases, the target CPU also needs to be changed (in blue). Check the SWD option
(in yellow). Click the “OK” button (in green) when done.

PiE Connection Manager - ¥1.28.00.00
Flease select connection interface. port, and settings for connection.

Connection port and Interface Tepe
Add LPT Port |

" Refiesh List |

Interface: {DpenSD!—'« Embedded Tower Debug - USE Port

Port:

Interface Detected : Firmware Yersion :

Target CPU Informatior
I:F'U:lKE;4FN1 MOM12 ﬂ]

BOM Comniunication Speed

Debug Shift Speed = | [0) : Shift Frequency = 10.000khz ﬂ

v Usze SWD reduced pin protocal for communications

MCU Internal Bus Frequency [For programming)
=

~ ’7
Reszet Optiong
[T Delay after Reset and befare cammunicating ta target far 0 millizeconds [decimal).

FPower Contral for Coclone / Tracelink / bMultilink, Univerzal Fx
-

li
- Ee [z
[ Ok ]I Cancel

[ Shaow thiz dialog before atternpling to contact target [Othenwize anly display on Erar]

Figure 10: Debugger configurations
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1. Click the “Download” button (in red) to download the application to the target platform.

LOAD

| 53 Download

hello_twrkadfl20m int fli » ,ﬁ{:

A hello twrkﬁ4F12Elm in
(77 g _bwrke4F120m
11‘| rmigy_skdlib_bwrladF1 20m
07 ksdk_ma_lib

=0 E Work3pace Download code to flash memary

Figure 11: Download application image

2. Click the “Start/Stop Debug Session” button (in red) to debug the application.

S ]

er-x ICHEY

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

Figure 12: Start debug session
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3. The application runs and stops to the main() function.

O-E-8- G- m- %

O0xDOO006ESE OOO0 D Oxoooo »
T
irarH £ Start MQE +/
E{}DXDDDDSEGD BE510 FPUSH {rd4,1r}
781 _wepe{ (MOX_INITIALIZATION_STRUCT_PTR) €MQX_init_struct
hrl=N1 —
<l R4
magx_main.c - X
(1= * Y
69 *END**?******%‘1‘**%‘*ﬂ‘*1‘*ﬂ‘%‘1‘**%‘ﬁ‘**1‘***1‘***1‘******?***1‘***** B
O 2
71 C#if 'MOE CUSTOM MAIN
Ta int main
73 i
T woid
Sl - 75 i
R14[LR) M 76 L
R15 [FC) 77 A% Zrart MOX v/
= o [ (MQX INITIALIZATICN STRUCT PTR) &MQX init struc
+1- Banked o - - - - -
- System 20 return 0;
= Intemnal b g1 L§
Mode Thread 82 | #endif /* NOX _CUSTOM MAIN #/
Frivilege Frivile... sz L - - "
[i=] Project | 5 Registers < | kd

Figure 13: Run the application

4. Click the “Run” button (in red) to run the application.

% COM42:115200baud - Tera Term VT

File Edit Setup Contral ‘Window  Help

Hello
Horld

Figure 14: Output of hello example of MQX RTOS for KSDK
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6 Revision History

This table summarizes revisions to this document.

Table 1 Revision History

Revision number Date Substantial changes
1 04/2015 Kinetis SDK 1.2.0 release
0 12/2014 Kinetis SDK 1.1.0 release
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