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Import MQX RTOS Libraries

» Navigate to C:\Freescale\Freescale » All MQX libraries and hello projects will
MOXX.X\mgx\examples\hello\build\cwlOgcc\hello be loaded to your environment
_<board name> and drag hello_<board_name>.wsd to automatically.
the CodeWarrior

File Edit Source Flr:fact;r Search Project MQX Tools Processor Expert  Run ﬂim-cw ﬂr:lp_ %CDdERMEFFiDFPFDjECtS 52 = B

SR S — Y S S e e e g

Quick Access ﬁ| : Z| I%' .4}4&3 File Mame
Bg CodeWarrior Projects £3 = O i = B File Name Build
)% | & & Bl Fieneme - - > 125 bsp_twrk60n512 : debug
File Name Build -\;;.\;J [l « cwl0.. b hello.. » ~ | 42 || Search hello_twrigon.. P ] B L§ hello_twrkG0n512 : int flash debug
File Edit View Tools Help > =5 psp_twrk60n512 : debug
Qrganize + | Open Burn Mew folder =+ [ '@'
| event g Name :
! build _
| fhdev : ;e:mgs
) flashx JRTE
J Int Flash Debug
J flashx_swap .
L | «cproject

J flexnwm E i
| L | project

| hello_twrkB0n512 int flash debug.launch

||

. freq_change

| gpic
ip” || hello_twrkB0n512 int flash release.launch
J hello
|| hello_twrk60n512.w=d
. build = "
makedir
J, cwllgee
=] ReferencedRSESystems
. hello_twrk
. hello_twrk
. hello_twrk
| settinas T ¢ | l | k
hello_twrké0n512.wsd Date modified: 02/04/2015 6:41 PM
WSD File Size: 2,39 KB




Import MQX RTOS libraries

» Both, the projects, and the Working Set configuration have been imported.

ﬁi Select Working Set Llﬂlﬂ

Select a working set:

() Window Working Sets
() Mo Working Sets

@ Selected Working Sets:

g hello_twrk60n512

Edit...

=

Remove

| SelectAll || Deselectall |

@:‘ [ QK l ’ Cancel




Building MQX RTOS Libraries

» Use MQX RTOS toolbar to select desired
configuration you wish to build.

| hello_twrks0ns12 |+ » | &,

Active
hello twrkbDn512 | debug
hello_twrkaldn512 | release

Note:
debug configuration of
MQX RTQOS libraries,

» Hit the icon to build all MQX RTOS working set, has the
libraries for a selected working set as P P
N helow: to the lowest level for all
shown below. imported projects. The
(neto_twrieonsiz 1 -] &, < release configuration
uses the highest possible

hello_twrkeln512 | release

compiler optimization
setting.



Debug MQX Hello World Project
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Prepare your hardware

» Prepare the Development Board: Example K60 Tower System:

- Connect TWR-SER and TWR-K60N512 to TWR-ELEV (primary and
secondary).




Prepare your hardware

» Connect USB Cable to the TWR-K60N512 (J13) and to the laptop.




Debug MQX RTOS ‘Hello World’ example

» Select hello_twrk60n512 project and Click ‘Debug icon.’
» Select hello twrk60n512 Int Flash Debug PEOSJTAG connection.

"E' C/C++ - CodeWarrior Development Studio

File Edit Source Refactor Search  Project  MOX Tools  Processor Expert  Runm Window o
. | - [y |hello_twerkbons12 | debu = | & £ - w I -
CodeWarrior Projects 53 = O
% ! & gelect Confic*=3tio -0l x|
% | = ¥
Fie Nams < Blild I Select a configury ko launch:
l== bsp_twrke0OnS12 @ debug @helln berkEONG12 int flash release; |
== hello_bwrkaOrS12 : ink flash debug hello_bwrka0nS12 ink flash debug

=% psp_twrkaOnS12 : debug

¥

@j (] I Cancel
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Debug MQX RTOS ‘Hello World’ example

» You are ready to Run and Debug the project.

1'3"-" Debug - bsp_twrk60n512/BSP_Files/mgx_main.c - CodeWarrior Deyelopment Studio
File Edit Source Refactor Search Project RTCS  MQx MO Tools PEMicro Run  Window  Help

4~ | & & b D ReiPT O F- WA | 4G
%5 Debug 32 L LA m-3 3 5 O 69=Variables
= E hello_bwrka0nS12 int flas g [Codeswarrior]
El ARM Processors, 512, elf (Suspended) Marme
: E---uf} Thread [10: 0x0] pended: Signal 'Halt' received. Description: User halted thread.)

----- = 2 mainf) mgx_main.ci42 0x00006a3c
: L= 1 thumb_startupfy _ arm_skart,c:279 0x00006234
“ept] Diprojectsigitifshimgx-repoimgxiexamplesihelobuildicw 10gocihello_bwrkadns12hint Flash debugihello_twrksons1;

J | B
| mg.h [ miogx_main.c 52
004 1S #f
—int main
I
roid

{ /% Body */
extern const MQX INITIALTIZATION ITRUCT MOQX init struct;
S Start MOE S

Cmgx [ (MOE INITIALIZATION 3ITRUCT PTR) &MOX init struct j:
return 0O;
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Run MQX RTOS ‘Hello World’ example

» Execute the code ‘Resume’ icon and ‘Pause’ execution.

\ 4

L4 |-:-T-:- -t-;},(h [l ?.@--[ﬁil*% 5?' E\ﬁ'ﬂ;-'l_'\r%

%5 Debug &2 e s

=] E helln:n_twrkEanSIE int Flash debug [Code\Warriar]
El 2 ARM Processors, hello_bwrka0nS12.elf {Suspended)
=R .J_"f} Thread [ID: 0x0] {Suspended: Signal 'Halt' received. Description: User halked thread. )

m-%H =0

o = 2 maini) mgx_main.c:42 0x00006a3c
“Z= 1 _ thumb_startupiy _ arm_skart,c:279 0x00006234
...... g Dprojects\gitifshmgx-repoimgxexamp 4 - | = é;; 00 ¥ = % j? -
4| %# Debug 52 I AL L m-F» T

= E hellu:u _bwrkAOnS12 ink flash debug [CodeiWarrior]
El & ARM Processors, hello_bwrka0nS12, elf
: ------ pﬁ' Thread [10: 0x0] (Running)
------ - Diprojectsigiti Fslmox-repoimgxexamplesi hellobuildiow 1 0gocthelo_bwrkaons1 24int flash debugibello_bwrka0ns1:

1| | 0
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Run MQX RTOS ‘Hello World’ example

» You can explore the Debugging Eclipse perspective.

4

%F Debug &2 = B t9=Varia... 2 9 Brea.. M¥Regi.. [J Mem.. = Modu.. =

W':*}@:;|i=€>;- m-~5s 3 VE—|E.§,_51*|§°° |<;
= E hiello_bwrk&0nS12 int Flash debug [Codetw'arrior ] Mame | Yalue
--,,. ARM Processors, hello_bwrka0nS12,elf (Suspended) ()= parameter 0
B3 Thread [ID: 0x0] {Suspended: Signal 'Halt' received. Description: User = w kernel_data O 1FFFO150
- _mgx_idle_task() idlietask,c:53 0x0000403a [E *Lernel_daka O 1FFFO150
“Z= 1 _task_exit_Function_internal() task.c:3103 0x0000514c
e e Diiprojecksigitifsimgx-repot mgxesamplesthelot buildow 1 Dgecihello_kbrk ‘I I

M

|
L
|

.

d | H ||
rmigx.h L] idletask.c 23 = B8 == Disassernbly 23 = E
_GET _KERNEL DATA(kernel data): ;I Entet location here j
v
while (1) {

#if 'defined(MQX ENAELE IDLE LOCF) || MOX ENAELE IDLE LOOP oo004036: nop ;l

if (++kernel data->IDLE LOCP.IDLE LOOP1 == 0] { 53 id
if (++kernel dats->IDLE LOOP.IDLE LOOPZ == 0] { 00004035 : lar r3,

if (++kernel data->IDLE LOCP.IDLE LOOP3 == 0] { ¥ 0000403a: ldr ra, |

++kernel data->IDLE LOCP.IDLE LOOP4; 0000403 e: add ri,:

v o/% Endif */ oo00404z Str ri, |

Vo/% Endif *f Oo004046 ldr r3, |

L i f w - ooo040ds: cmp r3L, i
‘I I » 1|| 3
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Run MQX RTOS ‘Hello World’ example

» Terminate the Debugging session and change Eclipse perspective.
» You have Run and Debug your first MQX RTOS CW10 project.

4

C3 - | o o U= 2 RIS Z - W % | 4D
ﬁ;DEhuQ% W-:_;}{e:)|i-¢> @ "i'_ﬂE:_ﬁ:.% S — | E

= E hiello_bwrkainS12 int flash debug [Codetwarrior]
El ARM Processors, hello_bwrka0onS1z2.elf (Suspended)
E---uf} Thread [I0: 0x0] (Suspended: Signal 'Halt' received, Description: User halked thread.)

= 2 mamain.cidz 0000063

! “e= 1 thumb_startupdy _armn_skart,ciZ79 Oxlesser Expert Window  Help

------ e Dilprojectsiaitifslimawx-repoimgxexamplesihellalbo & - J J _ ~ - _ 7[5 pebug

m ~ = O|[ed= variables 22 ) Breakpoints\l aa Registers} = o | - | = = =0
4 I Mame | Yalus | Lacation |

ellotow10Vhella_tw

Al
i |1 o
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New MQX RTOS project
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New MQX RTOS Project

» File -> New -> MQX RTOS Project
» Give it a name and click Next.

"""  Development Studio

B MmQx 4.2 Project _ 1O x|

File Edit Source ar  Search  Project  MOQ¥ Toaols  Processor Expert Run Window  Help

— MOQx-enabled MCU Project...
= Alk+shift+M F ﬁi Linu fucClinuy: Spplication Project . H he location For th ]
Opan Path, . Chl+ShiFft+A ﬁ‘ Mas-Lite Project | Choose the location For the new project
= - 5 MG 4.0 Praject ‘
Close CEH piERs el Prejeet Project name: | Mew_MQX_Project]
lase Al (SRR = 103 4,7 Project
e Chrlas ﬁb Eareboard Project W Use default location
Save fs, .. @ Embedded Component Location; ID:'l,pr-:ujects'l,wu:urkspace'l,l[l.lﬂ'l,New_MQX_F Browse, ., |
Save Al Chrl-Shift+-S [£+¢] Makefile Project with Existing Code
Reverh = Project...
Masve., . {5 Source Folder
oy
Remame: ., Fz % Folder (?) < Back Mext = Eimist Cancel
= =
E F3 ¢ Source File
C k Line Delimiters T L
anvert Ling Delimiters To ¥ Header File
= Zhr| P * File from Template
Sl
Swikch \Warkspace L € s
Restart 0 Other.. Chrl+M
uy Impaort. ..,
= Export...
Froperties AlE+-Enter
Exit
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New MQX RTOS Project

» Select TWRK60Nn512 Board.

& MQX 3.7 Project _ ol x| % MQX 3.7 Project o [=]
Select Board MOX options
Select the board to be used For this project Select additional MO libraries to add to the project.,
B ko be used [T add MFS support
oldFire Evaluatiog Bpards [~ add shell suppaort
- Ki:netis Evaluation rd= [~ Add RTCS support
TWRE4Dx256 d

[ Add USE Hosk support
[T aAdd USE Device support

& TRk E0NS 12 Board

I Select the board in the lisk abowve,

«| | | 1] | i

7 < Back. Mext = Fimish | Cancel | (?) < Back Mext = Firisty | Cancel |
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New MQX RTOS Project

» Select Basic application.

% MQX 3.7 Project _ 1ol x| ' MQX 3.7 Project -10] =]
MOX project type Add additional files
Select empty application or basic application, Select files ta add to the praject

i -
Files to add 1]
& n bype 3 ¥
mpky application

{* EBasic application

¥ Copy files inka project

a { = |*| 'LILI

(7 < Back Mest = S | cancel | (7) < Back. Mext = Finish | Cancel |
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» Select P&E Open Source JTAG.

» A project is created.

New MQX RTOS Project

File Mame = | Size | 1

% MQX 3.7 Project o ] |

Connections

Choose the connection to use For this project

{* Mew System

be used:
LUSE Multilink,

¥ PRE Open Source ITAG
[ Segger J-Link

" Choose an Existing Swskem

| -]

onneck ko PAE Open Source JTAG.

= [EC Mew MO _Projeck © bwrke0nS1Z_Ink_RAM

A 4

(7) = Back Iexk = | Finish I Caricel

1.7 bsp_twrkAOnS12
1.7 gpio_twrka0ns12

1.7 hella_twrkfons1z2
i [ =l

:_iff Binaries

[} Includes
Mew MOK_Project k&0nS12 Ink_Flash.ktf
m Mew MO¥_Project bwrkaOnS12_Int Flash
m Mew MOK_Project_bwrkaOnS12_Int Flash
m Mew MOx_Project_bwrkaOnS12_Ink RAM
=] New_ MO Project_bwrka0nS12_Ink RAM.
[+ Project_Settings

[ Sources

(L bwarkAONS 12 Int RAM

L1 psp_bwrkaOnS12

10 rtes_twrksOns12

17 shell_twrkaons1z

17 usb_ddk_bwrkaons12

17 usb_hdk_bwrkaons1z2
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Build New MQX RTOS Project

» Right-Click on Project Explorer New MQX Project and Build Project.

{C++ - CodeWarrior Development Studio

File Edit Refactor Mawigate Search  Project Run

Eas
JL_I"

| | g | F-u-F-la-cd-G- &

MO Tools  Profiler  PEMicro - Processor B

2| CodeMarrior Projects 52

— ]

I_:l: % ' o5 & I File Marme v

File Mame =~

Size | 1

B R Mew MoK _P

i Includes
(@ Mew_MQ¥_Project_k60nS12_Int_Flash.ttF
m Mew_MQ¥_Project_bwrkeonS1Z2_Int_Flash
m Mew_MQ¥_Project_bwrke0nS12_Int_Flash
m e _MOx_Project_bwrka0nS12_Int_RAM_
(== Project_sSettings

= Sources
= bwrke0nS12_Ink_RAM

LT psp_twrkaOn512

LT rkcs_bwrkeOnS12

5T shell_twrkeons12

T usb_ddk_twrkaons12

LT ush_hdk_twrkeons12

2_Int_RAM

T 4

30 Into

Oper in few Window

Exclude From build: .

Preprocess

Disassemble

In 3
Eiui nfigurations 4

Clean Project

=| Copy
Paste
¥ Delete
Mave, .,
Rename...

& guild Project

=10l x|

- Building praojeck. ..
1)

HERRNNRENN
Irvoking Command: D:Program FilesiFreescalehCw MCU w10, 1hagnuibinimake all

[~ &lways run in background

Fur in Backgraund I Cancel Details ==

20




Debug New MQX RTOS Project

» Select New MQX Project : twrk60n512 Int RAM
» Select New MQX Project _twrk60n512 Int Ram_PnE OSJTAG

®.C/C++ - CodeMarrior Development Studio

File Edit Refackor Mavigate Search Project Run MO Tools  Profiler  PEMicro - Processor Expert  wWindo

Jeg- 0w B % Z- B e G R m-

H|O-%- =5 -

) CodsWarrior Projects &2

= 0O

& | = d)@})IFileName >

File Marme = |

size | 1

T bsp_bwrke0ons12
T gpio_twrkeonsiz
T hello_twrkeons12

ek bwrkaOnS12_Ink_RAM

[l Includes
{@ Mew_IMoK_Project_kA0ONS1Z_Ink_Flash, kkf
m Mew_MO¥_Project_bwrkE0nS12_Int_Flash
m Mew_MO¥_Project_bwrkE0nS12_Int_Flash
m Mew_MOK_Project_bwrkE0nS12_Int_RAM_
(== Project_Settings

= Sources

=% bwrkA0NS12_Ink_RAM

T psp_twrke0ns12

T rtes_twrkAOnS 12

T shell_twrkaons12

7 usb_ddk_twrkeons1z2

7 usb_hdk_twrksons1z

1KB
13KE
13 KB
13 KB

& gelect Configuration o ]

Seleck a configuration ko ch:
[ |Mew_ MO Project | 0nS12_Ink_Flash_Release_PnE O53T

Mew_MOx_Project_bwrkeOnS12_Ink_RAM_PRE OSITAG
ENEW_MQK_PrDject_twrkﬁDHS12_Int_F|ash_De|:|ug_F‘nE 3ITA

4 | ©

(7 O Cancel |
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Run New MQX RTOS Project

» Execute the code ‘Run’ icon.

Debug - C:Program Files' Freescale'Freescale MQX 3.7 EAR¥2 \mqx'.source’,bspitwrkb0n512'mgx_main.c

odeWarrior Development Studio

File Edit Refactor Mavigate Se Project Run RTCS MOX  MQX Tools  Profiler  PEMicro - Processor Expert  Window  Help
| % - | o | 22 |, | #-fi M- |0 Q|| il et
%5 Debug &2 ¢ @ | B RT | i | oo m 7 7 O |[09= variables 2% Breakpoint

= E Mew_MOx_Project_twrkE0nS12_Int_RAM_PRE OS1TAG [Codevvarrior Download]
E| ARM Processors, Mew_MQw_Project.afx (Suspended)

Sl Thread [ID: 0x0] (Suspended: Signal ‘Halt' received. Description: User halted thread.)

-— maini) C:\Program Files\Freescale|Freescale MQX 3.7 EARVZ\max)sourceibspibwrke0nS1 2imgx_main.c47 0:
= 1 __ thumb_startupt) D:\Products| ARM_CORTEXMARM_Cortext_ComponenthewEWL_Runtime\Runtime_ART
“op| DriProfiles\B03963  workspaceMew_MOQY_Projectibwrka0ns12_Int_FAMMew MOX_Project.af {12/03/11 0:45)

1] |
B mgx_main.c E2

Mame

o

roid
{ /% Body */

extern const MOX TNITIALTZATICN STREUCT MOX init struct:

/¥ Btart MO */

_woR (o (MQE INITIALIZATION STRUCT PTR)

EMOQE init struct );
return 0;

v /% Endbody ¥/

ol

[E Consale &3 12, Tasks} 0@ Target Tasks} & Problems} Q Executables] ﬂ [MEmary Brnwseq Prafile Results} u Memorﬂ

ATIRA T Bloiee BASS Memdmebk —Fo
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Run New MQX RTOS Project

» Pause execution.

":i"-" Debug - C:\Program FileshFreescale',Freescale MQX 3.7 EAR¥2 mqx' source’, bsp' twrke0n512Ymgx_main.c - CodeVarrior [

File Edit Refactor Mavigate Search Projeck Runm RTCS  MOQE MoK Tools  Profiler PEMicro - Processor Expert  Window  Help

J TS = o= W F-0-F-H-0- - |® -] |-
Kﬁ\ DE':IL";I iq .{¢" -E} &‘? | % | 1_{} | 1.

T
m +~ = = O||t= variable

int main
[
roid
]
{ /% Body %/

extern const HQX_II‘-IITIALIZATIOI‘-I_STRT_TCT HQX_init_struct;
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» MQX RTOS -> Task Summary

TAD: Task Summary

":5"-" Debug - New_MOX_Project/Sources;/main.c - CodeWarrion .evelopment Studio
M Toals

ernel Data

File Edit FRefackor Mawigate Search Project Rum RTCS
— = # 1]
O - | o |2 | | £

P
%5 Debug 52 6o B e | e

Bl E New MO _Project_bwrka0nS12_Ink_RAM_PRE QST AG [0
El & ARM Processaors, Mew_MOQE_Project,afx (Suspended)
- pﬁ" Thread [ID: 0:x0] (Running)

El uij Thread [IC: O:xc10002] {Suspended Signal Halt re
Ci:\Profiles ks

‘ 1 _task_exit_function |nterna|{]| (g 'I,F'rl:ugram F
El o® Thread [I0: 0x10001] {Suspended: Signal 'Proces:

1

KEI main.c &4

lll"*******************************
W

# ZTART TOUR CODING HERE

*

1f#*###*#*#*###*##*#*#*###*#*#**#;

Prafiler

Check For Errors

eady ILIEe
Stack Usage

PEMicro - Processor Expert

Window

| A7 = | [

.
m~-"= =0 z

- [an

Lightweight Memory Pools
Lightweight Mermory Blocks
Memory: Pools

memory. Blocks

Memory. Extensian Blocks
Fatkition Surmmmary

1 FRFO7 0
2img:sourceikernel

noess Suspended, )

o

Lightweight Message Queues
Message QUeles
Messane Poals

» for

(7]

Task Queues
Semaphares

Mukexes

Events

Lightweight Events
Lightweight Semaphores
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TAD: Task Summary

» Observe Tasks in your Application.

i
K
;E Console I/E Tasks ﬁ@ Target Tasks ﬂ:L Problems I/G Executables (ﬂ Mermory Browser ( Profile Results (ﬂ Mlernory
azk: [ane | Task ID | D | Pricriky: | Skate Task Errar Code
010001 0 20000FFc 10 Ready O (0:0000)
Examine Tas
Task Identification Mame: _migx_idle_task,
Scheduling Flags: More
ask Skakus Skake: Ready
10002 Q20001 1be e Active K (00000}
warnine Task,
Task Identification Mame: main
Scheduling Flags: AukaStart
Task Status Skate: Ackive

25



Run New MQX RTOS Project

» Terminate execution.

1'33"-" Debug - Mew_MOX_Project/Sources,/main.c - CodeWarrior Development Studio

File Edit Refactor Mawvigate Search Pro Run RTCS MQX MK Tools  Profiler  PEMicro - Processor Expert  Window

== = “i 1011 =]
| £5 - RER Y. A F-W-M-|3-0- % |& 5 -] |
- ]
%5 pebug &2 6o B [ = | i et m -~ = 0|
= E New MO _Project_twrka0nS12_Ink_RAM_PRE OS1TAG [CodeWarrior Download] 1M
El 2 ARM Processors, Mew MOX_Project,afx {Suspended)
- pﬁ-‘ Thread [I0 0x0] (Running)
El uf} Thread [ID: Ox10002] (Suspended: Signal ‘Halt' received, Description: User halted thread.)
= 2 Main_taski) D:\Profiles|BO396 3 workspace Mew MO _ProjectiSourcesimain.c: 76 Ox 1FFFO70c
: = 1 _task_exit_Function_internal() C:\Program Files\Freescale\Freescale MOX 3.7 E.ﬁ.RvE'l,qu'l,snurce'l,kernel'l,l
| : El ui'} Thread [I0: 0x10001] (Suspended: Signal 'Process Suspended’ received, Description: F'rIcu:ess Suspended,)
4 [ 4

f@ main.c &4

ll."ﬁ'ﬂ'ﬂ'ﬁ'ﬂ'ﬂ'ﬂ'ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
+*

* START ¥OUR CODING HERE

+
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Debugging with J-Link
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Change Connection Type

» Edit the Connection Settings of the project.

28

il A ‘ + Funcd
Right - Click ””“““E =
g e » Properties for New_MQX_Project ) m] il
Go Inko | bvpe Filter bext Run/Debug Settings ¥ S
" Binaries Open in Hev Window -Resource
# i Builders This page allows vou to manage launch configurations associated with the currently
[} Includes Exrlude From build, ., ] selected resource.
Bl Mew_Mo_Project_keore S - CfiC++ Build
[14] Mew_mc_Praject_twrke S, JCPCH el Launch configur ation ey _MO¥_Project’
] ; "
(2] Mew_Moye_Project_twrks v Linker] o frirees (& IMew_IMQK_Prodg 60RS12_Int_Flash_Debug_PnE 0SITAG
m Mew_MG¥_Project_twrke Buid Confi . 5 -Pro Ences )
= Mew_MQK_Project_twrke L“ke PITTEREHEITE 5 -Resoul ilkers te
= Project_Settings Ma. tarlgets -RunfDebug Settings
= Sources Build Praject
(= bwrkb0NS12_Int_RAM Clean Project
7 psp_twrke0ns12 e
1T rtes_twrke0nS12 - -
7 shell_twrkaons12 2L
17 ush_ddk_twrkeions12 ¥ Delete
157 ush_hdk_twrksons12 Mave...
Rename...
3 Impoart. ..
2 Export...
Add Files, ..
Qg'; Refresh F5
Close Project
Run As 4
Debug As 4
1 3
Convert Ta... I I J
Edit Linked Resources Locations. .. Restore Defadlts | Apply |
Team 3
| ) ok | cancel |
[Nz {New_MO¥_Project
i




Change Connection Type

» Edit the Remote System.

—CJC++ application

Project: | Mewy_MQw_Project Browse, .. |

Application: |twrkE-DnS12_Int_R.ﬁ.M,l'New_MQX_F‘ru:ujeu:l:.an Search Project... | Browse, ., | ‘ariables. .. |
¥ | Connect process nput oubput to a terminal,
 Remote syskem ‘

Systenn: I"H" New_MQH_Project_twrk0nS12_Int_RAM_PRE OSITAG (1) |L| New...

29



Change Connection Type

» Select J-Link\J-Trace for ARM®

ject_twrk60On512_Int_RAM_PnE OSJTAG (1) -0l x|

System £ ™ -

RSE syskem bype: Hardware or Simulakor
Parent profile: BO3963-01

Conneckion name: | Mew MO _Project_bwrkE0nS12_Ink_RAM_PnRE OSITAG (1)

Descripkion: | aenerated from pre-R.SE Launch Configuration

System bvpe: IMKE\-EII"-.ISIE'-.-'MDIDD

Connection byvpe:

Conneckion |S';.-'5I:e I .ﬁ.dvaned I

[ Enable logging

Conneckion port and Interface Type

Interface: ILISE Multilink, Embedded &51TAG - USE Port j Refresh |

Compatible Hardware

Pork: ILISEI i Embedded Kinetis QSEDM)O5ITAG Device (SEROL) 1|r|
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Change Connection Type

» Confirm changes.

ect_twrk60n512_Int_RAM_PnE DSITAG (1) (=]

System S v

RSE system bype: Hardware or Simulatar
Parent profile: B03963-01

Connection name: | Mew_MQ¥_Project_twrkAOnS12_Ink_RAM_PnE OSITAG (1)

Description: | Generated from pre-RSE Launch Configuration

Configuration x|

System bype: [MKEONS12vMD 100 Ea| Edit... | Edit launch configuration properties

Download an application to a target, then debug or run the application.

Connection bype:

Connection |System | Advanced I

B Gt b Mame: INew_MQX_PrO]ect_twrkGDnSI2_Int_RAM_PnE O5ITAG

attribute | value I Main . (= Arguments\l fa‘)‘« Debuggerw E,_// Source\l E Environmenq = Common} g’f Trace and ProFiIew

Debug port interface ITAG _ N

Delay after reset {ms) 1] fic++ application

ITAGISWD fixed speed (khiz) 10000 Project: INew MCrs_Project Browse. .. |

ITAG)SWD speed Auto = =

Reset Kinetis N ) o A

LR dervice 0 Application: | twrkE0nS 12 _Int_RAM/New_MQX_Project, afx Search Project. .. | Browse. .. | Yariables. .. |
¥ | Conneck process input output b a termina,

Add Remave —Remote system

Shesbem: I =B= New_MQ¥_Project_bwrkf0OnS12_Int_RAM_PnE OSITAG (1)

[8]4 Cancel
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Change Connection Type

» Click OK.

@ properties for New_MOQX_Project 1ol =l

| bype Filkar ket Run,/Debug Settings - -
- Resource "
‘. Builders This page allows vou ko manage launch configurations associated with the currently =

e CIC++ Build selected resource.

- CIC++ General Launch configurations For "Mew_MOX_Project’:
- Linked Resources

- Project References
i Resource Filkers
Run/Debug Settings

ENBW_MQX_iject_twrkﬁDnS12_Int_FIash_Debug_PnE OSITAG Mews, ..
ENEW_MQX_iject_twrkﬁDnS12_Int_FIash_ReIease_PnE QSITA :
(S 1Mew_MOK_Project_bwrk60nS12_Int_RAM_PRE OSITAG Duplicate

Edit...

Delete

il
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Debug with J-Link

» Connect J-Link target cable to TWR-K60N512 (J11).

» Connect USB J-Link cable to laptop.
» Connect USB Cable to TWR-K60N512 (J13) and laptop.
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Change Connection Type

» Select New_MQX Project : twrk60n512 Int. RAM
» Click Debug.

":5-" C/C++ - New_MOX_Project/Sources, main.c - CodeWarrior Development Studio

File Edit Refackor Mavigate Search Project Run MOQE Tools  Profiler  PEMicro - Processor Expert  Wind Help

Ic5 - |@J“££¥§JE’MJﬁ-iiiévm-Jﬁi’-ﬁ*@'J‘Ev@vDv%*J@

I e

[ CodeWarrior Projects &3 = B | [ main.c 22
2= 18 Fy | o & pe IFiIe Marmie = ";*T‘:"SK* _______________________________________
File Mame = | Size | 1

Function Name : Main task
1 bsp_bwrkans1z -

=7 gpio_bwrkaOns1z

T hello_twrkaons1z2

I Im a0

&E New MOY Project @ bwrka0OnS12_Int FLAM

3%, Binaries

[ Includes
@ Mews _MOX_Project_ka0nS1Z_Int_Flash, ttf 1KB
m Mew_MOx_Project_bwrka0OnS1Z_Int_Flash 13 KB
m Mew MO _Project_bwrka0nS12_Int_Flash 153 KB
m e PO _Projeck_bwrkE0nS12_Ink_RAan_ Z3KE
=] Mew_MOx_Project_bwrka0nS12_Ink_RAM_ 1 KB
= Project_Settings

| = T

Thiz task initializes HF3 and starts SHE]

*
* Comnents
+*
+*

void Main taskuint 32 initial data)
i

ll."ﬁ'Wﬁ'ﬁ'ﬁ'ﬁ'ﬁ'ﬁ'ﬁ'Wﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
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Run New MQX RTOS Project

» Execute the code ‘Resume’ icon.

Debug - C:Program Files' Freescale'Freescale MQX 3.7 EAR¥2 \mqx'.source’,bspitwrkb0n512'mgx_main.c

odeWarrior Development Studio

File Edit Refactor Mavigate Se Project Run RTCS MOX  MQX Tools  Profiler  PEMicro - Processor Expert  Window  Help
g o | [ | 75 B [ $-0-Q- @5 4 e
%5 Debug &2 ¢ @ | B RT | i | oo m 7 7 O |[09= variables 2% Breakpoint

= E Mew_MOx_Project_twrkE0nS12_Int_RAM_PRE OS1TAG [Codevvarrior Download]
E| ARM Processors, Mew_MQw_Project.afx (Suspended)

Sl Thread [ID: 0x0] (Suspended: Signal ‘Halt' received. Description: User halted thread.)

-— maini) C:\Program Files\Freescale|Freescale MQX 3.7 EARVZ\max)sourceibspibwrke0nS1 2imgx_main.c47 0:
= 1 __ thumb_startupt) D:\Products| ARM_CORTEXMARM_Cortext_ComponenthewEWL_Runtime\Runtime_ART
“op| DriProfiles\B03963  workspaceMew_MOQY_Projectibwrka0ns12_Int_FAMMew MOX_Project.af {12/03/11 0:45)

1] |
B mgx_main.c E2

Mame

o

roid
{ /% Body */

extern const MOX TNITIALTZATICN STREUCT MOX init struct:

/¥ Btart MO */

_woR (o (MQE INITIALIZATION STRUCT PTR)

EMOQE init struct );
return 0;

v /% Endbody ¥/

ol

[E Consale &3 \2, Tasks} 0@ Target Tasks} [Z_k, Problems} Q Executables] ﬂ [MEmary Brnwseq Prafile Results} u Memorﬂ

ATIRA T Bloiee BASS Memdmebk —Fo
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Run New MQX RTOS Project

» Pause execution.

":i"-" Debug - C:'Program Files' Freescale'\Freescale MOX 3.7 EAR Y2 mgr'source' bsp’ bwrk60n512max_main.c - Code¥arrior [
File Edit Refactkor Mavigate Search Projeck Runm RTCS  MOQE  MOX Tools  Profiler

PEMicra - Processor Expert  Windaw  Help

- m e [k | -5 F %0 &5 |-
rﬁ Debug 57 “4,, _:'} &3 = iz TR T = E'». f[“.'l= variable
Q‘D F
= E Mew M0y _Project_bwrka0nS1Z2_Int_RAM_PnE O51TAG [Codetarrior Download]
El BRM Processors, Mew MOx_Project. afx

------ o8 Thread [ID: 0x0] (Running)
g DProfiles\BO396 3 workspaceMew_MOE_ProjectibwrkainS12_Ink_RAMYMew MOR_Project. af: (1200311 0:45)

K3

8 mgx_main.c B2

roid

{ /% Body */

extern const MOX IMITIALTZATION 3ITRUCT MQX init struct:
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TAD: Stack Usage

» MQX RTOS -> Stack Usage.

"3"-" Debug - New_MOX_Project/Sources,/main.c - CodeWarn. 0Oewelopment Studio

Fil= Edit Refactor Mavigate Search Project Run RTCSE MOx §MOK Tools  Profiler  PEMicro - Processor Expert  Window  Help

= = wp ke - & . Kernel Data 9 . _ _
J - | e J = J ® J o J f Check for Errors J BI a J J
" Two
) O 7 0 om - ¥ T O || 69= variabled
%5 Debug 52 o 8 [ | b D Task Summary Variable:
= E New_MQK_Prnject_twrkEDnSl2_Ir|I:_FlF'.M_F'nE 03ITAE [0 Readw COusle a ||| Mame

El 2 ARM Processors, Mew MOX_Project.afx (Suspended

------ 8 Thread [ID¢ 0x0] (RuRNing)
El uf} Thread [I0: 0x10002] (Suspended: Signal ‘Halt' re Lightweight Memary Pocls o
= 2 Main_task() D:\Profiles\B03963 workspacelp Uil M sy 4 2 [ 1FFFO70C
- _kask_exit_Function_internal) C:\Program F iziory Fools k2imgxsourcelkernelil
EI o Thread [ID: 0:x10001] {Suspended: Signal 'Proces: ifzmnary Blusis ncess Suspended, ) hl
4 | Menmary Extension Blocks b ll

Farkition Summary

r@ main.c &a

Lightweight Message Queles
Message Queles
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TAD: Stack Usage

» Observe Stack Data.

A
|"- i e = :
El Cansale (ﬁ, Tasks (@ Target Tasks (E; Problems ('Li' Executables (ﬂ Mermory Browser ( Profile Resulks
Task I Stack Base I Stack Lirnit | Stack |sed CrverFlow?
Oxz200011a0 Dxz200010c0 Ox20001140 Mo
Ox20001a30 20001260 Qx200019d0 Mo
Interrupt De200009F0 Q2000050 Ox200009c0 Mo
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CW10.x, MQX RTOS and Processor Expert
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Import MQX RTOS BSP

» Right-Click on Project Explorer and Import (or) File -> Import.
» All Kinetis BSP projects are Processor Expert Ready.

_ _/C++ - CodeWarrior Development Studio
& C/C++ - CodeWarrior Development Studio W& Edit Refactor Mavigate Search Project Run  MQX Tools

File Edit FRefackor Mawigate Search Project  Run

(=00 BlE+HShifE+Hr F J 6%
—_— k3 T EE] .
J 5 - J Vi J L J Z .- B Open Path... Ckrl+Shift+4,
- e Open Fils...
@Cndew.arrinr Projects &4 |
- Close (ZEr |5
Clmse Al (Gt H-ShifE-
B az |
[+l
"""" Save k|45
=S & IFiIe Mame Save &S, ..
File Mame = | Save Al Chel+ShifE+5

Reyverk:

, ] e ‘ 4 MEye. ..

2 2 Rename. .. 2
Right - Click
L 9 L % | Refresh F5
E ...
=g =xpor Convert Ling Delimiters To ¥
Primk. .. G +P
Switch Waorkspace ¥
Restartl
=7 Export...
Propetkies Bl+-Enter
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Processor Expert in MQX RTOS BSP

» Expand bsp_ twrk60n512 project view:

» Show Processor Expert View:

PEMicra cessor Expert  ‘Window  Hel)
& - pCamponent Wizard

Ri.c Hide Yigws

serDats Impart Package
RETOZ =pecii
the paramet

» Generate code:

":5-" C/C++ - CodeWarrior Development Studio
File Edit Refactor Mavigate Search Project Run MO Too

JL=‘{_|"\‘r |u-Tqu-%'ﬂf?JﬂMJ;§'EE;'M

(% Codettarrior Projecks (‘ﬁ:. Project Panel E\E
| Dgl8 -~

-

":i"-" C/C++ - pe_demo_twrk60n512/Source,/ mai

File Edit FRefackor Mawigate Search Projeck R
— - &
Ici- & @ |2 % #-

-

-
%Cndew.arriur Projects &4 =0

=

= bsp_twrkeOnS12_pe @ Debug
@3 Archives

[t Inchudes

== Debug

(== Docurmentation

= Generated_Code

(== Generic IO Drivers
(== Peripheral IO Drivers
=| ProcessorExpert.pe
== Sources

(== bwrka0nS1 2 BIP Files

[ bwrka0nS12 User Config
pe_demao_bwrkaOnS12 ¢ Int Flash Debug

FHEHEEHBEBGH

[+]
o®m B @
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Processor Expert in MQX RTOS BSP

» Click on PE components to watch the properties.

% *Configuration Inspectar &3

Codewwarrior Projects | ©5 Project Panel &3

\{E

= Generated_Code
= Generic IO Drivers
= Peripheral IO Drivers

Sources

birkB0nS12 BSP Files

brkB0nS12 Config
i ProcessarEx pe

-2 Configul
% TwRKeOnS12

(2= Operating System
8 Mooy

El-= Cpus

B CpuMKEONS1ZYMD100

EHE& Embedded Cnmponent5/
=88 GPro1:6PIO_LDD
-3 TRG: TimerUinit_LDD

¥ DAL:DAC_LDD
%2 woog1:watchDog_LDD

Configuration
Mame | Value
= Dptimizations
Ignore range checking no

Ignore enable test

-3 PwM: TimerUnit_LDO

Properties | Methods | Events |

s

Utilize after reset values no
Complete initialization in Peripheral Init. Component n

Mame | Value
Zomponent name M1
=] Settings

=] RTOS adaptor

= Memory allocation
User function for memory allocation no
= User function for memory deallocatii no

User Function name

[=] Critical section
User function for entering critical sec no
User function for exiting critical secti no

Properties | Methods | Events |

[= Initial pin direction

Mame | Value | Details -
Port PTA PTA
Port width 32 bits
Mask of allocaked pins 3000000 .
Interrupt service/event Disabled
= Bit fields 4
= Bit field
Field name LED1
=l Pins 1
= Pin
Pin PTAL11FTMZ _CHI/MIIO_RACLKIFTME. . PTALLFTMZ _CH1/MIT0_RRCl—
Pin signal LED_Di7
[= Initial pin direction Cutput
Initial output state 1
Initial pin event Disabled
Lock initialization Function no
= Eit field
Field name LED2
[=] Pins 1
= Pin
Pin PTa2G{MII0_THER/FE_AZS PTAZE(MII0_THER[FE_AZ5
Pin signal

Cutput

Bignal narme of the pin.

il

42




Processor Expert in MQX RTOS BSP

» Processor Expert gives you a easy way to add device drivers to the MQX
RTOS BSP.

» In the BSP example two Timers, GPIO, WatchDog, and DAC are included.

> Propertlels OT thle component can be changed easily, such as GPIO pin.
Froperties | Methods | Events
Mame | alue | Dietails -
Port width 32 bits
Mask of allocated pins 3000000 H
Interrupt service/event Disabled
= Bit fields 4
= Bit field
Field narme LEDL
= Pins 1
= Pip
Fin signal Pl

DT A2/ CANO_TX/FTM1_CHO/RMIIO_RXD1/MII0_RXD1/1250_TRDyFTMI_QD_PHA/CMPZ_IND
PTALS/CAND_RE/FTML_CHLRMIID_RYDO{MIIO0_REDOJIZS0_TH_FS/FTML_OD_PHE/CMPZ_IM1
DT A14/SPI0_PCSOUARTO_TR/RMIID_CRS_DV/MIIO_RXDW/250_TH_BCLK

[= Initial pin direction
Initial oukput skake

Initial pin event
Lock initialization Function
= Bit field
Field name
= Pins
= Pin
Pin
Pin signal
= Initial pin direction

OTA1S/SPI0_SCK/UARTO_RXRMIIO_THENIMIIO_TREN/1250_RXD
DT ALE/SPI0_SOUT/UARTO_CTS_byRMIIO_TXDO/MIIO_TRDO/IZ50_RY_FS

OTA17/SPI0_SIMUARTO_RTS_BiRMIIO_THD1fMIIO_T#D1/1250_MCLE/IZ50_CLEIN/ADCL_SEL7

1] PTALE/FTMO_FLTZ/FTM_CLKIND/EXTAL
ETAL9{FTML_FLTO/FTM_CLKIMILPTO_ALT1fRTAL
DT AZ4/MII0_TED2/FE_AZ9
DT 425 MII0_TRCLKFE_AzZ8

CTAZEMII0 THDIFE AZ7

|4

Oukput -
| »
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Processor Expert in MQX RTOS BSP

» GPIO1 componentin BSP is driving LED’s in Tower board.
» TRG Timer will generate a 64KHz interrupt.

r% *Component Inspeckar &3 Basic Advanced §
Properties | Methods | Events |
Mame | Yalue | Dietails
Module name FTHZ FTMZ
Counker FTM2_CNT
Zounter direction p
Counker width 16 bits
Yalue bype uinklé_k uinkl6_k
= Input clock source Internal
Counter frequency 48 MHz 48 MHz
= Counter restarkt On-match
Period device FTM2_MOD FTM2_MOD
oL Ha 54000 Hz
[= Interrupt (Enabled |
Inkerrupt priority medium prioriky g
Channel lisk 1]
Initialization
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Processor Expert in MQX RTOS BSP

» PWM configures Channel O in Flex Timer 0 a PWM of 4096 timer-ticks

Properties | Methads | Events |
Marmne | Walue | Dietails |
Module name FTMO FTMO
Counker FTMO_CNT
Counter direction p
Counter width 16 bits
Yalue bype uinklé_t uinklé_t
E Input clock source Internal
Counter Frequency 43 MHz 43 MH=
=] Counter restart On-match
Period device FTMO_MCD FTMO_MCD
Period 4096 kmer-ticks 4096 kirmer-ticks
= Interrupt Enabled
Interrupk priority redium priority g
= Channel list 1
= Mode Compare
Compare FTMO_COY FTMO_COY
Off et 1 timer-ticks 1 timer-ticks
= Ouktput on compare Set
Oukput o overrun lear
Initial state Lo
Output pin [PTCY/SPI0 PCS3/UARTL RTS bjFTM.. | PTC1/SPI0_PCS3/UART1_RTS_bjFTM...
Interrupt Disabled
= Initialization
Enabled in init. code no
Event mask
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Processor Expert in MQX RTOS BSP

» Besides Properties, Components also include Methods and Events that we
can enable or disable.

F‘ru:upertiesl Methods IEvents I
Marmne | Walue |
Init generate code
Drzinit generate code
Enable genetate code
Disahle gene% *Component Inspectar &3 |Basi|: fdvar
SetYalue QEns
etFFFer gen F'ru:upertiesl Methods | Events
ForceSwTrigger gend| | Mame | Yalue | Details
SetBufferMade Qeng OnBufferwatermark generate code
SetBufferSize Qeng OnBufferEnd generate code
SetBufFeri akermark: Qeng OnBufferstart generate code
SetBufferReadPointer Qeng OnComplete don't generate code
GetBufferReadPainter Qeng OnError don't generate code
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Import MQX RTOS PE Demo

» Right-Click on Project Explorer and Import.
» Select Existing Projects into Workspace and Browse.

& [ /C++ - CodeWarrior Development Studio

File Edit Refactor Mawvigate Search Project Run

2 Import

Select

Create new projects from an archive file or directory,

=lol=|

=]

a o

Nt | o |2 & | % | # -8
f% CodeMarrior Projects 23 =
o

F] & IFiIe Marne

File Mame =

== bsp_twrkaOnS12 : Debug

L rifs bwrksOnS12 @ Debug
ip_twrkﬁﬂnmz i Debug

cs_bwrkaOnS12 @ Debug

[Right - Click]

T

= Export. ..

Select an import source:

I ﬁ E:xisting Projects into Workspace
{:L File: System
L preferences
F-[= CiC++

El(= CodetWarrior
e CodetWarrior Classic Project Importer
= CYs
[-[Z= RunyDebug
(= Team
[#-{= Other

2 Import

Import Projects

Select a directory ko search For existing Eclipse projects.,

= [=] 3

i
m]
X

¥ Select root directary: | |

" Select archive file: |

Projects:

Il Copy projects into workspace

Browse. ..

Brawse. ..

Select Al

Deselect Al

Refresh

L e

[:':7:] = Back Mext =

Fimisti

Cancel

.;:—:):;. < Back [ext = | Fimisti I

Cancel
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Import MQX RTOS PE Demo

» Select <install mgx folder>\demo\pe demo\build\cw10gcc

Browse For Folder

Select root direckory of the projects bo import

[C3) Freescale MO 3.6 _antes de kinetis ;I
[T Freescale MO 3.7 EAR
E [C5) Freescale MOX 3.7 EARZ
[C5) config
= 1) dema
I 3phmeter
) digital_sign
[C5) dual_flash_update
) hvac J
) hvac_error
5 irke
E ) pe_dema
El () owin

) pe_dema 0256

Iji'] settings

[C5) Int Ram Debug
[T security_email LI

Falder:

IMake Mew Folder | QK

I pe_demo_twrka0ns12

Cancel |

&

% Import

Import Projects

Select a directory to search for existing Eclipse projects,

x

=10l ]

% Select root direckory: | C:\Program Files\Freescale\Freescale MOy 3.7 EARYZ demo),

" Select archive File: |

Projects:

----- pe_demo_twrke0nS12 {C:\Program Files\FreescaleFreescale MOX 3.7 EARv2\de

1] | i

| Copy projects into workspace

Browse. ..

Browse, ..

Select Al

Deselect all

Refresh

Rk I

(2] < Back

Iexk = | Firish I

Cancel
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MQX RTOS PE Demo

» Selectin Menu : Processor Expert -> Show Views.

B C/C++ - CodeWarrior Development Studio

Fil= Edit Refactor Mawvigate Search Projeck Rum MO Tools  Profiler  PEMicro | Processor Expert |§'Win

J f‘{j - | 54 J oy Eﬂ? J fm J g - M . J 65 = Iﬁ ) W Component Wizard G - % . J [3 Q-‘ . J = J
f% Codetarrior Projects 53 = 7/ YT

EE 12 s | = .-ﬁ'ﬁlFile Marme = Irmport Package

File Mame = I Size | 1

== bsp_twrkoOnS12_pe : Debug
=% pe_demo_bwrkiOnS12 : Int Ram Debug
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Build PE BSP

» Right-Click on Project Explorer bsp twrk60n512 and Build Project.

++ - CodeWarrior Development Studio

Refactor

Mavigate Search Project

Run  MQ¥ Tools  Profiler

@ | S | F- - -] e

d

..
-
-
&

=] ProcessorExp ﬁﬁ-:ﬂ Import...
== Configura 3 Export. ..

- TWRK

nght - CI|Ck - Project Panel &3 | | %*Camp
s = Q:D | & H Propertig
I
3
Chrl+C
& Peripheral 10 Pzt (o )
= Sources # Delete Delete
= tarkeorsize  Mave
= bwrksOns12 L Rename... Fz

Add FilesY

E|[Eb Operating

EJ M1 Build P
E|[Z5- Cpus 2| Refresh F5
E @ cpuih Close Project
EE? Embeddet  Close Unrelated Prajects
=58 cpro:
@J TUL:T Convert To...
; 0 Tz Edit Linked Resources Locations. ..
- DAt Runfs 4
H-1=% pe_dema_twrke0) Debug As 4
Team 3
Compate With 4

% Build Project

=101

Generating makefile For source Folder C:/P.. . pefDebug/Peripheral IO Drivers/serialfink

[ always run in backaround

Fun in Background I

Details ==
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Build PE Demo

» Expand pe demo_ twrk60n512 project view.
» Hide Processor Expert View.

"::5-" C,/C++ - CodeWarrior Development Studio
File Edit Refactor Mawvigate Search Project Run  MQX Tod

I 03~ | A F-N -
%CodeWarrior Projects (Q:T. Project Panel &3 =5

BS &Y

Linker Files
M3% Libraries

@ bsp_twrké0nS12.a

@psp_twrkﬁnnmz_d.a L. J PRI - J 89 - [¢& - ( ¢ Companent Wiz.z‘
<l @psp_twrkﬁDnSIZ.a . Show Views

[ twrksons12_ib bt nel 23 = O |8y *Companert Ins
SDurce
o e [B main.c = <,1='={>| B || Properties | Methoc
m pe_demo_bwrke0nS1Z_Int_Flash_Debug PEQSITAG.la -
pe_demo_twrkeOnS12_Int_Flash_Release_PECSITAG.
pe_dema_bwrkéOnS12_Int_Ram_Debug PECSITAG. al Module name
; pe_demo_twrkeOnS12_ke0nS12_Int_Flash ttf
o [5] rseHaostSettingsCache. xml

Project Run  MOX Tools  Profiler PEMicro § Processor Expert fWindow  Help

Marne

< | B
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MQX RTOS PE Demo

» Demo Application demonstrates how to use Processor Expert to configure
MQX RTOS BSP:
- It generates sine signal with given period on DACO pin.
- PWM signal is generated using FlexTimer FTMO Channel 0.
- lttoggles LEDs (D9-D11) on board using GPIO driver.
- ewm_task task is periodically refreshing watchdog.

» Application creates four tasks as shown below:

/% Task temwmplate list */
const TASE TEMPLATE 3TRUCT MOX template list[] =

{

/% Task Index, Function, Stack, Priority, HName , Attributesz, FParaum, Time 2licyg
i DAC TASK, dac_task, 400, o, "DAC Task'™, MQE AUTO START TASE, o, oG
i DM TASK, b task, 400, a, "PWUM Task'", MQE ATUTO START TASEH, o, oG
{ EWM TASK, ewmn_task, 300, 1a, TEWM Task", MQE ATUTO START TASE, o, oG
{ LED TASK, led task, 200, 11, "LED Task™, MOX ALUTO 3TART TASE, o, o}
103G
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MQX RTOS PE Demo

» Application uses PE LDD drivers.
» To use PE drivers, some ‘handler’ variables must be declared:

f® LED */

LDD TDeviceData *LED Devicelata: gtatic wvuint 32 pum_task count:

LDD TError LED Error: gstatic LDD Thewvicelata *PWHM Dewvicelata:
B B static LDD TError FUM Error:;

static int count = 1: volatile PWM TWalueType PUM VWalue;

static int gign = 1: rolatile PN TWalueType PN MaxValue:

gtatic LDD GPIO TEitField LED; volatile PN TVWalueType FUM Step:

AL 1 U

#define Lil INTERNAL EUFFER 3IZIE (18]

LDD TheviceDatsa *Dhl Dewvice:

LDD TUserData *Dhl UserDataPtr;

LDD TError Lil Error:

LD DAC TEufferWatermark LAl WatermarkWValue = LDD DAC BUFFER WATERMARE L4;
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MQX RTOS PE Demo

» Task must initialize the LDD components.

T

DAl UserDataPtr = NULL;
DAl Dewvice = DAl TInit (DAYl UserDataPtr):
if (DAl Dewvice == NULL] 1
puts ("failed™) ;
_task hlock():
T else |
puts ("done") ;

EWM Dewvicelbata = Whogl Init (NULL) :
if (EWM Dewvicelats == NULL) {
puts("failed™) ;

_task block():

}
else |
puts("done™) ;

FWM Dewvicelata = PWM Init (NULL) :
if (PWM Dewvicelata == NULL) 1
puts("failed™) ;

_task block():

B
else |
puts(fdonaf) ;
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MQX RTOS PE Demo
» Enable the components:

PWM_Error = PWM_Enable(PWM_DeviceData);
EWM_Error = WDogl_Enable(EWM_DeviceData);

» Application can use the components Methods:

B [ Dat.c
(5] (anonymous)
@ DAl _BufferInterrupk{LDD_RTOS 1
. @ DAl _Deinit(LDD_TDeviceDaka®)
1 DeV|Ce’ GEN Buffe ® DAl _Disable(LDD_TDeviceDaka™®)
— — @ DAl _Fnable(LDD_TDeviceData®)
: @ DAl _ForceSwTrigger(LDD_TDewvice
@ DAl _GetBufferReadPointer(LDD_T
@ DAl _GetEventMask(LDD_TDevicel
@ DAl _GetEventStatus(LDD_TDewvice
\ @ DAl Inik(LDD TlserDaka™)
le Da1 setBuffer(lDD TDeviceDats]
@ DAl _SetBufferModeiLDD_TDevice
@ DAl _SetBufferReadPointer(LDD_T
@ DAl _SetBufferSize(LDD_TDewviceD
@ DAl _SetBufferwatermarkiLDD_TC
@ DAl _SetEventMaskiLDD_TDevicel
@ DAl _Setalue(lDD_TDeviceData®

DAl Error =[DA1l SetBuffe
DA1 INTERNAL BUFFER_SIZ
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» Finally, implement the Events.

T

Ivuid PW¥M OnCounterRestart
{

DI TUserData *UserbataPtr)

A% Increment PUHM duty-cyole om 0-100% +/

PN Walue += PWM 3tep:

if (PWM Value > PUM MaxWalus] PWUM Valus = 0O:

A% Zet new PUM channel wvalus */
PN Error = PWM JetOffsetTicks (PWM Devicelata, O,

PN Va
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MQX RTOS PE Demo

Il Bt R ey
= €3] Py TirmerUnit_LDD I_
..... 1t
----- H Deinit "_E
----- ] Enable '
----- H] Disable

----- J|_1| GetInpukFrequencyReal

----- H] GetlnputFrequency

----- M| setPeriodTicks

----- M| GetPeriodTicks

----- Lﬁ_l ResetCounter

----- M GetCountervalue

----- M SetoffsetTicks

----- ] GetoffsetTicks

----- H] GetCapturevalue

----- H] Selectoutputaction

\\\\\\ ----- SelectCaptureEdge
- PWM_OnCounkerReskart

----- Ln_hanneld

----- B onchannell




Build PE Demo

» Right-Click on the Project Explorer pe _demo_ twrk60n512 and Build Project
or click on the icon ®

File Edit Refactor Mavigate Search Project Run MQx Tools  Profiler  PEMicro - Processor Expert #.C/C++ - pe_demo_twrk60n512/Source/main.c - CodeWarrior Development Stu.
File Edit Refactor Mavigste Search Project Run MQX Tools Profiler PEMicro - ProcessMgExpert  Window  Help
=d mwp  _Ee 1011 o o L, _ w8 o .
| T3~ | 2w |5 | F-W-R-|e-c-¢-|8-® e e e G e [R]e -0 0 -]
= - [I) Codatwarrior Prajects 57 = B[ [g) man.c 32
) | | [£] main.c &2 = ;
2 ‘ = ¢¢plm % the parsmeter of Init
D IFIlB MName = % File flame = [ sze | " Returns : Mothing
1= bsp. o
: e Returns HE [ g ! Ink Ram =
| Size | 1 2 i 3
$% m==================o 4. Binaries .
nals_pe + Debug , 3 Includes void TU2 OnChannelO [LDD TUserData *UserDataPtr)
¥ - demo bwrkeOnS1Z ¢ 1am De = (= Int Ram Debu {
e_demo_twrkaOnS1Z2 ; Int Ram Debug 9 i
P — = 2 Hew » & Linker Files TUZ_T¥alueType PWH Value;
[ai Includes B MK Libraries . [Tuz_TvalueType PUM value:|
Ink R, D h mpefdemoftwrl@DnS12Jnt7FIasthebuqJ 13KE / Check dindex
(= Int Ram Debug Go Inka 4] pe_demo_twrk60nS12_Int_Flash_Release.  13KE if (PUM_Index > _ = [ Index =
[E=> Linker Files 1] pe_dema_twrke0nS12_Int_Ram Dsbug P 17 KB

B MO Libraries Open in Mew Window
m pe_dermao_twrkaOnS12_Ink_Flash_Debug P 13 KE
m pe_demo_bwrke0nS12_Ink_Flash_Release. 13 KE

Exclude fram build)..

Prepracess
m pe_dermao_twrka0onS12_Ink_Ram_Debug P 12 KE )
= Disassemble
&) pe_dema_twrks0ns12_ke0ns12_Int_Flast 1KE Index 5
et 5|:|urce. Build Configuratio 4 Build Project =0l x|
[ main.c 16 KE
Make bargets 4

Build Project
Clean Project

i=| Copy Generating makefile For source Folder C:fP. . pefDebug/Peripheral IO Driversjserialfink
Paste
¥ Delete [~ always run in background

Maove, .,
Run in Background I Cancel Details ==
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Run MQX RTOS PE Demo

» Click on the Debug icon.

1'3"-" C/C++ - pe_demo_twrkb0n512/Source,/main.c - CodeWarrior Deyvelopment Studio
File Edit

Refactor Mavigate Search Projectk Run MO Tools  Profiler  FEMicro - Processor Expert  wind Help
T |,;_-,?JgﬁjgmJ;;,;a;;,m,mg,g,@,]@.@'G,Q,ngﬂ,J

i e
I Codetdarrior Projects &2 = 8| [g main.c 2

B |3 oy | = -:;){hJJIF“ENa""E = Lh the parameter of Init met
File Mame = I Size | 1 o Returns Hothing
I[EC' hSD_terﬁDnSlzJ:IE : DE':ILII; FF ============m==================—=====================
¥ pe_demno_bwrkaOnS12 ¢ Ink Ram Debug =
#,j: Binaries
@] Inchudes roid TU2 OnChannel0(LDD TUserData *UserbataPtr)
== Int R.am Debug {
G Linker Files TUZ2 TWaluseType PWH Value:
(= MO Libr aries
* i i *
mpe_demn_twrkﬁﬂnSl2_Int_F|ash_DeI:uug_F 13 KB "Ill Check index boundaries */
mPE demo bwrkOnG1Z Int Flash Releass 13 KE if (PWM Tndex > JINE TABLE LENGTH] FPWM Index = 0;
4] pe demo bwrksOnS12 Int Ram Debug P 12 KB
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Run MQX RTOS PE Demo
» Click on the Resume (F8).

& pebug - bsp_twrk6On512_pe/twrkb0n512 BSP Files /mgH_main.c - CodeWarrior Development Studio

File Edit Refactor Mawvigate Search Project Rum RTCS  MOQx  MOK Tools  Profiler

PEMicro - Processor Expert  Window  Help
| £ - o |2 | |5, | F-5-F-%-0- 0& J@«J |13
fﬁ Debug &3 &9 ':'}I DPI | I @ S | i | dm - 7 2 O[69= varid

= E pe_demo_bwrkaOnS12_Int_Ram_Debug PEQSITAG [Codeiarrior Download]

Marne
El ARM Processaors, intram_d, afx (Suspended)
: E---u?} Thread [ID: 0x0] (Suspended: Signal 'Halt' received. Description: User halted thread,)

= 2 maint) C:\Program Files\Freescale\Freescale MOQx 3.7 EARY 2 mgxsource\bspibwrka0ns 1 2ymgx_main.cid7 0;
= 1 __thumb_startup{) D:\Productst ARM_CORTEXMARM_CorkexM_ComponentiewlEWL_RuntimeRuntime_ART
- Z\Program Files\Freescale\Freescale MOy 3.7 EARy2\demoipe_demolow 1 0pe_demo_bwrlkaOnS123Int Ram Debughink

| 2jd
@ main. c €] max_main.c 32

T Contnents

* SJtarts MOX running

*
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Run MQX RTOS PE Demo

» Check PWM output on AG7. o s o]

Mame | Walue | Details
Module name FTHO FTMOD
Counter FTMO_CNT FTMO_CNT
Counter direction Up
USUBELTD o6 _ - Counker width 16 hits
USBo VBUS 7 UsBo_VBUS VREGIN >> VREGIN 4 Value bype uink16_t uint16_t
“TMR7 58 ol | = Input clock source Internal
TMRs 9 I N Counter Frequency 48 MHz 48 MHz
TMR5 0 50 EQIBJ Q_J;aé;.;j = Counter restart Orr-match
MRS 1 J (VEUS ) Period device FTMO_MOD FTIMO_MOD
ASTIN A62 1X2 Itl>> RESET B 4,57 Periad 409 timer-ticks 4096 timer-ticks
RSTOUT 5 - ~ = Interrupt Enabled
CLKOUTO AB4 CLKOUT PTC3 Interrupk priority mediurn priority 8
GND 15 AB5 - = Channel list 1
EBI_AD14 EBI AD14 2TCO £l Channel 0
EBI AD13 67 EBI AD13 [ETC1] = Mode Compare
EBAD12 EBI_AD12 P1C2 Campare FTMO_COV FIMO_cov
EBIAD11 AB9 EBI_AD11 PTC4 Offset 1 timer-ticks 1 timer-ticks
EBI AD10 A70 EBI AD10 PTC5 =] Output on compare Set
EBI AD AT1 EBI ADg PTCe QutpUt on overrun Clear
_ADS a7 EBI_AD8 PTC7 Initial state Low
EBIAD8 |"A73 EBI AD7 PTC8 Cutput pin PTC1{SPI0_PCS3/UARTL_RTS_BIFTM... PTC1/SPI0_PCS3/UARTI_RTS_b{FTM...
EBI_AD?7 A74 EBI ADs PTCY Interrupt Disabled
EBI_AD6 475 EBI ADS BTC10 =l Initialization
EBI_AD5 A76 Enahbled in init, code no
EBI AD4 577 | EBl AD4 PTD2
Eg:_g gg ﬁm I | —EBILAD3 P10 =
- 79 EBI AD2 PTD4 -
EBIAD1 ["Agg | EBI_AD PTDs ek JL. ®op o M Pos: D.00s
EBL ADO "agq \ EBI ADO FTD6
GND_16 [zgz
3.3V_7 OC
PRIMARY o

M 5000
F-Mar—11 2356
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CW10.x, MQX RTOS and PE : New LDD driver
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New LDD Driver

» Expand bsp twrk60n512 project view.
» Show Processor Expert View.
» Select PE Projects Working Set.

":i' C/C++ - pe_demo_twrk60On512,/Source,/mai

File Edit Refactor Mavigate Search Project R . C/C++ - pe_demo_bwrk60n512/Source/main.c - CodeWarrior Development St
_ ’: A File Edit Refact Mavigate Si h  Project R M Tools — Profil PEMi P
% . = | B J e ﬁ J fm J ;}- . FEMicro | Processor E.‘:'-’.IZIE-'I't window  Hel ile it Refactor Mavigate Seard roject Run MGR Tools  Profiler icra - P

= — mwp s 3 1011 CHs e <l
; i | & | % & | | HIES RN C:
=0 ¢ ¢ A Companent Wizard I § -
L=l | %CodeWarrior e Project Pamel &3 %Component Inspectar &3

: I C g | &
12 &l | RG.c Hide ¥i 2 E |
IS VIEWS 127 bsp_twrkE0ns12 Top Level Elements 4

g CodeWarrior Projects 53

r
=

- - N 22 bsp_twrks0ns12
P [Fie tiam =erDats  Import Package o - E g:li:lo_ i Select Working Set...
Marne = . - Deselect Warking
HL:‘E, bsp_twrkEOnS12_pe : Debug RTOS specil || - LT hello_turkbons12
@ archi he naramed || T mfs_bwrkaons12
& Archives the paramel || . T Mew_MQK_Project
g Inc'ljudes — S B2 pe_demo_twrkadns12
oebbge |
psp_bwrks0ns12
= Documertation W0 107 rhos_twrkeOnS12 »
= @ererated Code {4 ] 157 shell_bwrk6ons12 5 Cuskomize Yiew. ..
= Gen.eric I Drivetrs ----- T ush_ddk_twrkeonsiz % Link Editor
> Peripheral 10 Dvivers —— {} 127 ush_hdk_bwrkeons1z
= ProcessorExpert, pe ) Generate
= Sources

&= barkEOn512 BSP Files

&= bwrkeOn512 User Canfig
pe_demo_ktwrkAOnS12 ¢ Ink Flash Debug

[+]
fs® = &
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New LDD Driver

» Expand Processor Expert Project View.
» Search ADC_LDD in the Components Library window.

F#-[= Debug -
(22 Docurnentation
H-(= Generated_Cods
-2 Generic IO Drivers
(= Peripheral IO Drivers
Sources
bwrkE0nS12 BSP Files
bwrka0OnS1z2 User Config
,_, ProcessarExpert. pe
== Configurations
4B TWRKEONS12
E-= Operating System
8 oy
E-E= Cpus
- B8 CpuMKSONS12YMD100
== Embedded Components
- B8 =p101:GPIO_LDD
-3 TRG:TimerUnit_LDD
-8 pat:DAC_LOD
#-95) Wwhagt :WakchDog_LDD
-6 Py TimerUnit_LDD

- pe_demo_bwrkainS12 I

-

i

rients Library &5

EE-\'

V|

F Y

Componernt

alphabetical I Assiskant I CPLs I

| Cormpon

F-[= CPU External Devices

(= CPU Inkernal Peripherals

= Logical Device Crivers
- Commu

Carver

P Adl ADC_LDD

P ) pAC_LDD
[#-= Display

E, OMA

#-(= Human Inkerface
(= Measurement
E? Memary

#-(= Port O

[E:- Security

H-E2 Timer

Logical
Logical

ol
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» Right click on the component.

» Select Add to project.

=
% Components Library &3

EE-\

F YT

Zategories I.ﬁ.lphal:uetical I fssistant I CPLs I

El[E:- Converker

------ N Dac_LoD | 5

Component | Caompon &
F-[= CPU External Devices
[E? P Inkternal Peripherals @
ElE? Logical Device Drivers
(2 Communication E

Add to project

= Displary

[ DMA

“[== Human Interf
“[=% Measuremant

Expand all
Collapse all
Refresh

[ Memary
= Port IO

Delete Selected Template

[ Security

Help on Component

New LDD Driver

=
% Codestarrior ('?.:T Frojeck Panel &3 = 0O

BN

[ Tirmer

ol

= Generated_Code -
[ Generic IO Drivers
[ Peripheral IO Drivers
= Sources
- bwrka0nS12 BSP Files
--[E? brkBOn512 User Config
=| ProcessorExpert.pe
El [E? Configurations
¥ TwRKeOns12
El [E:- Operating Swstem
P W8] Mo Moy
=- = Cpus
- B4 Cpu:MKEDNS12YMD100
=- %7 Embedded Components
-8 GP101:GPIO_LDD

LDD

[ = pe_dem_twrkﬁﬂnSlz
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» Double click on ADC_LDD.

» Select ADC1.

» Enable Interrupt service.

New LDD Driver

@CndeWarrior T Project Panel &3 =0

S

= Generic IO Drivers
&= Peripheral 10 Drivers
= Sources
(B twrka0nS12 B3P Files
= bwrks0nS12 User Config
E|__ ProcessorExperkt.pe
== Configurations
9 TWRKeONS12
[ Operating System
B MG MG
Cpus
'@ CpuiMEBONS12YMD 100
= % Embedded Components

#-[= Generated_Code -]

% *Component Inspectar &2
B Properties | Methods | Events |
Marme Details
Converter mode Sequential
= Interrupt service/event Enabled
AJD inkerrupt priority mediurm priority g
= A,/D channel list 1
=1 Channel i
B Properties Methods Ewvents
Mame | Walue
a0 converter Ao
Converter mode Sequential

[=] Interrupt service/event
A0 interrupt prioriky
= A/D channel list
= Channel 0

[=] Channel nunde

Enabled

Simale Frdad

F-12% pe_demo_twrkOns1z i

65



New LDD Driver

» Select ADC1 DM1 Channel.

» Enable Static sample groups.

» Open Conversion Time Window.

= A /D channel list 1
= Channel 0

= Channel mode Single Ended
= Input

&0 channel {pin) ADC1 Dl

B Static sample groups Enabled
= Sample group list
=] Group O
= sample list 1
= Sample 0 Enahled Eample graup settings.|
iChannel inde:x 1] D
&/0 channel {pin) a0C1 D1 abCl DMl
Static sample groups Disabled ‘
A0 resolukion Autoselect 16 bits
¥ Conversion kime | DUnassigned timing
ADC clock,
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New LDD Driver

» Select 19.23 us.

. Timing dialog =10] x|
Prescaler setting nok available in this version
Runtime setkings type: ([ K= 0= Feeettle sty I":"” :Iv
Yalue bype | Yalue | IImik | Yalue |
Ik, alue: 19.2307692 Ls 1.0416667 ps
2 s
20833333 s
4 ps

4. &7 s
4, 23 s

WS
0, 6TW3346 Js

Ersuzan

Allowed errar; Ik s

E % =
| A 4

carcl_|
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New LDD Driver

» ADC LDD Driver is configured.

Propetties | Methods | Events |
Mame | Yalue | Details
A/ converker ADC1 ADC1
Converter mode Sequential
= Interrupt service;/event Enabled
A0 inkerrupk priority medium prioriky g
= A/D channel list 1
= Channel 0
= Channel mode Single Ended
= Input
A0 channel (pin ADC1 D1 ADC1 D1
| = Staticsamplegrowps . lenabled | |
= sample group list 1
= Group D
= sample list 1
= Sample 0 Enabled
Channel index 0 D |
&[0 resalution Aukoselect 16 bits
Conversion Lirme s 4,167 us
ADC clock, 5,999 MHz {166,667 ns) Clock conf, 0; 5,999 MHz (166,667 ns)
Single conversion time - Single-ended 10,104 us Clock conf, 0: 10,104 us
Single conversion time - Differential 11.604 us Clock conf, 0: 11,604 us
Additional conversion time - Single-ended 4,166 us Clock conf, 0; 4,166 us
fdditional corrversion time - Differential 5,666 s Clock conf, 0; 5,666 us
Result bype unsigned 16 bits, right juskified
=l Initialization This property allows to select ane of result
Enabled in init. code YES \Desckplion for fhe curent raie (unsignedg
= Event mask
CniMeasurementComplete Enabled
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» Click Methods Tab.

» Click to generate code for methods.

% *Component Inspector &3

Properties || Methods Eventsl

New LDD Driver

Mame | Walue
Iniik generate code
Dieinik generate code
Enahle don't generate code
Disable don't generate code
SkartSingleMeasurement generate code Properties Methods | Events
SkartLoopMeasurement don't generate co
, ame | Yalue
CancelMeasurement don't generate co -
. Init generate code
SeleckSampleGraup don't generate co -
Deinik generate code
CreateSampleGroup generate code
Enable generate code
GetMeasuredialues generate code .
, Disable generate code
GetMeasurementCompleteStatus don't generate co i
SkartgingleMeasurement generate code
StartLoopMeasurement don't generate code -

CancelMeasuremnent
SelectSampleGroup
CreateSampleGroup
GetMeasuredyalues
GetMeasurementCompletestatus

nenerate code

generate code
generate code
don't generate code
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» Set ‘generate code’ for the next Methods:

New LDD Driver

=
% *_omponent Inspeckor &3

Properties Methods Eventsl

SelectSampleGroup
CreakteSampleGroup
aetMeasuredialues
iaetMeasurementCompletestatus

Marme Yalue
Init generate code
Dieinik generate code
Enable generate code
Disahle generake code
StartSingleMeasurement don't generate code
SkartLoopMeasurement generate code
CancelMeasurement generate code

generate code
generate code
generate code
don't generate code
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New LDD Driver

» You can configure more parameters of the components by selecting the
Expert View.

% *Component Inspectar &3 Basic Advanced IEXDEF'I Iv
Methods I Events |
ame | Yalue | Details
= sample 0 Enabled
Channel index ] .
A0 resolution Aukoselect 16 bits
Low-power mode Disabled
High-speed conversion mode Disabled
Asynchro clock output Disabled
Sample kime 4 clock perinds
Mumber of conwversions 1
Conversion kime us 4,167 us
ADC clock 5,999 MHz {166,667 ns) Clock conf, 0: 5,999 MHz (166,667 ns)
Single conversion time - Single-ended 10,104 us Clack conf, 0; 10,104 us
Single conversion time - Differential 11,604 us Clock conf, 0: 11,604 us
Additional convversion time - Single-ended 4,166 us Clock conf. 0: 4,166 us
additional coreeersion time - Differential 5,666 Us Clack conf. 0; 5.666 us
Result bype unsigned 16 bits, right justified
Trigger Disabled
¥oltage reference
=] Initialization
Enabled in init. code wes
= Event mask
OnMeasurementComplete Enabled
= CPU clock/configuration selection
Clock configuration 0 This component enabled This component is enabled
Clock, configuration 1 This component dissbled This component is disabled
Clock configuration 2 This component disabled This component is disabled
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Build PE BSP

» Right-Click on the Project Explorer bsp twrk60n512 and Build Project.

++ - CodeWarrior Development Studio

Refackor  Ravi

gate Search Project Rum MQ¥ Tools  Profiler

P | % | -0 - -] 65

(= Generated_C

(& Generic 10 Dr
+]-[&% Peripheral IO
F-(Z Sources

- bwrkOnS12 B
(@ bark6OnS12 L
EI__, ProcessorExp
B Configura

. Projeck Panel &2 = B8 | i%"‘Cl:nrm:
J SN =T
I
Mew L4
= Copy Chrl+C
Paste CErlY,
3 Delete Delete
[awe .,
Rename... Fz
£y Impart. ..
£ Expart. ..

Add FilesY

E|[Eb Operating

EJ M1 Build P
E|[Z5- Cpus 2| Refresh F5
E @ cpuih Close Project
EE? Embeddet  Close Unrelated Prajects
=58 cpro:
@J TUL:T Convert To...
; 0 Tz Edit Linked Resources Locations. ..
- DAt Runfs 4
H-1=% pe_dema_twrke0) Debug As 4
| Team 4
1 Compate With 4

% Build Project

=101

Generating makefile For source Folder C:/P.. . pefDebug/Peripheral IO Drivers/serialfink

[ always run in backaround

Fun in Background I

Details ==
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New LDD driver

» Expand pe demo_ twrk60n512 project view.
» Hide Processor Expert View.

":i' C/C++ - CodeWarrior Development Studio
File Edit Refactor Mavigate Search Project Run MOQE To

IR | | 5] £
%CndeWarriur Projects ('E:T Project Panel &3 =8

E&|a”

Ink Ram Debug
[ Linker Files
&= MO Libraries
= bsp_twrkaonS12.a
i psp_twrke0nS512_d.a [ J 5;,’ - . R - J g% = (¢ = (MCnmpnnent Wizm‘
@ psp_twrkEOnS12.8 . . _ Shaw Yiews
4 berke0nS 12 _ib. bt nal 57 = O |8y *Companert Ins

Project Run  MOX Tools  Profiler PEMicro § Processor Expert fWindow  Help

£ main.c = <~}==h{}| & v Propetties | Metho:

Marne

4] pe_dema_twrke0ns12_int_Ram_Debug_PECSITAG la Madule name
o pe_demo_bwrke0OnS1Z2_keORS1Z_Ink_Flash.ttf

------ rseHostSettingsCache, xmi
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New LDD Driver

» Double click in main.c to view code.

r -,
. . { |
% CodeWarrior Projects &3 B
[£] main.c 2 €] TRG.C 1 T
-
/% Task enumerations and prototypes %/ 1
enum {
| pAC TASE = 1,
PHM_TASE,
=) IF-| LED TASK, ]
ile: Marne —
= o "LJ EWM_TASKE
File Marme = } etask type:
%= bsp_bwrke0nS12_pe @ Debug void dac_task(uint 32 ;
E =5 pe_demo_twrkeOnS12 @ Ink Flash Debug vold pwm task(uint 32Z)
. void led task(uint_32):
%%, Binaries void ewm task|uint 32);
Iﬂ-l Includes /% Task template list +/
[7== Int Flash Debug const TASK TEMPLATE STRUCT MOX template list[] =
{
E?:[I'It F.am DE':ILIQ /% Task Index, Function, Stack, Priority, Name , Atcributes, Param, Time Zlice
2= Linker Files { DAC TASK, dac_task, 400, 8, "DAC Task", MQX AUTO START TASK, O, o,
) . { PWp{ TASK, pim_task, 400, a, "PWM Task", MQX AUTO START TASK, O, o,
[E?I"\"IQH Libraries { EWM_TASE, ewm_task, 300, 10, "EWM Task", MQX AUTO START TASE, O, o,
m pe_demo_bwrks0nS12_Int_Flash_Debug i ;.E;J_TASK, led task, z0o, 11, "LED Task", MQX AUTO START TASK, O, o,
m pe_demo_bwrka0nS1Z2_Int_Flash_Releas v:
4
u pe_demo_bwrka0nS1Z2_Int_Ram_Debug_ /+ Function prototypes */
pe_demo bwrka0nS1Z2_Int_Ram_Debug_ uint_16_ptr GEN CreateTable(int_ 16 ptr table ptr, uint_16 table size, int_ 16 peak peak, int_16 offset);
mox uint GEH DestroyTable (uint 16 ptr table ptr):
rka0nS12_kaonS1z_Ink_Fla: o - - - -
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New LDD Driver

» Add new task : ADC.

/% Task enumerations and prototypes */

enumm |
DAC TASK = 1,
WM TASK

LED TAS
EWM TAS
ADC TASK

} etask type:

void dac task{uint 32]:
roid pwm task(uint 32);:
roid led task(uint 32)
volid ewm taskiuint 32)

void adc task{uint 32]:
— —

/% Task template list */
const TASE TEMPLATE 3TRUCT MOX template list[] =
i

/% Task Index, Function, Stack, Friority, MName , Attributes, Paraan, Time 2lice

{ DAC TASK, dac_ task, 400, o, "DAC Task™, HMQX AUTO 3ITART TASE, o, oo,
{ PWM TASK, pum_task, 400, a, "PWH Task™, MQX ALUTO ITART TASE, o, oo,
{ EWM TASK, ewm_task, 300, 10, "EWH Task", HMQX ALUTO ITART TASE, o, ooy,
L L
{ ADC TASK, ade task, 200, 1z, MADC Task'", MOX ALUTO START TASE, o, oo,
— — — — —
10
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» Add Task function and code.

New LDD Driver

_tdefine SAMPLE GROUP_SIZE 1T

LDD Thevicebata *MyADCPtr:
LDD TEr Error:

Ivuid adc taskl

{

uint_32 initial_data

MyADCPtr = AD1 Init {({LDD TUserData *)NULL):
Error = AD1 3Jelect3ampleGroup (MyADCPrr, OT):
Error = AD]l 3tartLoopMeasurement (MyADCPLr):
Error AD1 Enable (MyADCPtr):

while (1)

{

/% Zuzpend task for 100ms */

_time delayrz200);

volatile AD1 TResultDatas MNessuredVWalues[SANPLE GROUP STZE] ;

if (MeasuredValues[0]>2000)GPI01 ToggleFieldBics (LED Devicelata, LED4, 1):

/¥ Initialize the dewvice */
S Zelect sample group O FF
S 8tart continuous measurement S
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New LDD Driver
» Add ADC1 Event function code.

roid AD1 OnMeasurementComplete (LDD TOserData *UserDataPtr)
{

Error = AD1 GetMeaszuredWVWalues (MyADCPor,
h

(LDD TData ¥) &MeasuredValues):
/% EOF #/

£7% Bead measured wvalues

» ADCI1 channel is connected to TWR-K60N512 Potentiometer.

POTENTIOMETER

VREFH

- R52
5K

— Ci6 >> ADC1 DMi 4
0.1UF

VREFL
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New LDD Driver

» When ADC value is greater than 20000, LED4 (Blue) toggles.

while (1)
{
A% Suapend task for 100ms +/

» Moving potentiometer R52 can start/stop LED4 toggle.
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Build PE Demo

» Right-Click on the Project Explorer pe _demo_ twrk60n512 and Build the

Project or click on the icon. | %

File  Edit

[ wi -

Refactor  Mavigate Search  Project

|Wa|h |7 B |86 |88

Run  Mix Tools

Profiler  FEMicro - Processor Expert

N

= E|| [£] main.c &2

[ I File Mame = wE

nole_pe .

Debug

& pe_demo_twrkeOnS12 @ Int Fam Debug

[ Includes
(== Ink R.am Debug

(& Linker Files

(= My Libraries
m pe_dermao_twrkaonS12_Ink_Flash_Debug_f
m pe_demo_bwrke0nS12_Ink_Flash_Release.
m pe_dermao_twrka0onS12_Ink_Ram_Debug P
'0@ pe_demo_bwrke0nS12_ks0nS12 _Int_Flask

El & Source
[ main.c

T -
Sizel 1 Returns H V[
T ===================1
i
Mew 3
Go Inka

Open in Mew Window

13KE Exclude fram build)..
13KH Prepracess
12 kB Disassemble
1KE Index L4
16 KA Build Configuratio 4
Make bargets 4

Build Project
Clean Project

=| Copy
Paste

¥ Delete
Maove, .,

B./C++ - pe_demo_twrk60n512/Source/main.c - CodeWarrior Development Stuv
File Edit Refactor Mavigste Search Project Run MO Tools  Profiler FEMicro - ProcessM

wpert  \Windaw  Help

e mlme s s-nRele-e-e-[]]e-Is-0-a-® -
¢ codewarrior Projects 2 = O [ [d main.c 52

AEEE T s the parsweter of Init
e e w Returns : Nothing

%

[ (= bsp.
—_

=

34, Binaries
[ tnchudes
(== Int Ram Debug ¢
= Linker Files
(= MQE Libraries
m pe_demo_bwrké0nS1Z_Int_Flash_Debug | 13KE
4] pe_dema_bwrks0nS12_Int_Flash_Release. 13 KB
1] pe_dema_twrke0nS12_Int_Ram Dsbug P 17 KB

roid TU2 OnChannelOl (LDD TUserData *UserDataPtr)

TUZz_TValueType PWH_Falue;

[Tuz_TvalueType PUM Value:|

/% Check index

if (PUM_Index > [ Tndex =

=10l x|

Build Project

Generating makefile For source Folder C:fP. . pefDebug/Peripheral IO Driversjserialfink

[~ always run in background

Cancel Details ==

Run in Background I
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Run MQX RTOS PE Demo

» Click Debug icon.

1'3"-" C/C++ - pe_demo_twrkb0n512/Source,/main.c - CodeWarrior Deyvelopment Studio
File Edit

Refactor Mavigate Search Projectk Run MO Tools  Profiler  FEMicro - Processor Expert  wind Help
T |,;_-,?JgﬁjgmJ;;,;a;;,m,mg,g,@,]@.@'G,Q,ngﬂ,J

i e
I Codetdarrior Projects &2 = 8| [g main.c 2

B |3 oy | = -:;){hJJIF“ENa""E = Lh the parameter of Init met
File Mame = I Size | 1 o Returns Hothing
I[EC' hSD_terﬁDnSlzJ:IE : DE':ILII; FF ============m==================—=====================
¥ pe_demno_bwrkaOnS12 ¢ Ink Ram Debug =
#,j: Binaries
@] Inchudes roid TU2 OnChannel0(LDD TUserData *UserbataPtr)
== Int R.am Debug {
G Linker Files TUZ2 TWaluseType PWH Value:
(= MO Libr aries
* i i *
mpe_demn_twrkﬁﬂnSl2_Int_F|ash_DeI:uug_F 13 KB "Ill Check index boundaries */
mPE demo bwrkOnG1Z Int Flash Releass 13 KE if (PWM Tndex > JINE TABLE LENGTH] FPWM Index = 0;
4] pe demo bwrksOnS12 Int Ram Debug P 12 KB
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Run MQX RTOS PE Demo
» Click Resume (F8).

"3"-" Debug - bsp_btwrk60n512_pe/twrkb0n512 BSP Files/mgx_main.c - CodeWarrior Development Studio

File Edit Refactor Mavigate Search Project Rum RTCS  MQE  MOK Tools  Profiler  PEMicro - Processor Expert  Window  Help

[T~ | & |2 S 8 | F-H-H- B0 &S]
45 Debug 53 » 9| e B

= E pe_demo_bwrkaOnS12_Int_Ram_Debug PEQSITAG [Codeiarrior Download] Parmne
El ARM Processors, inkram_d,afx (Suspended)

.

i
| m o~ < = 0| t9= yarid

Iél-"cﬁf’-:ll Thread [ID: 0x0] (Suspended: Signal 'Halt' received. Description: User halted thread,)

L= 2 maind) C:\Program Files\Freescale\Freescale MO 3.7 EARYZ\mgxisourcelbspibwrka0nS 1 2ymgx_main.c:47 O
= 1 __thumb_startup() D:\ProductstARM_CORTEXMARM_CorkexM_ComponentiewlEWL_RuntimeRuntime_ART
g C:\Program Files\Freescale\Freescale MO 3.7 EARvZidemaolpe_demoicwi0ipe_demo_bwrkieOonS121Int Ram Debugint

J
=
¢ main.c (@ Mmgx_main.c &

T Contnents :

* Starts MOX running

| 2|

+
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New LDD Driver

» Test the new functionality in the application and the new LDD driver.
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CodeWarrior

P Use this link to access Freescale Infocenter:
» freescale.com/infocenter/index.jsp

-

““freescale  Welcome to the Freescale Infocenter

search: | | m Search scope: All topics
Contents = | B2 E| g
@‘ Welcome 2V \CodeWarriar for Microcontrollers V10.% > Processor Expert Manuals > Processor Expert Components Manual = Installed Components
= What's New? .
B 28 February 2011 Init_MDHA Component Init_MDHA for MCF

= CodeWarrior for Microcontrollers V10.x
[ Getting Started
[ HCS08/RS08 for Microcontrollers
[ ColdFire for Micracantrallers

Message Digest Hardware Accelerator

evel: Peripheral Initialization
¢ CPU Internal Peripherale-Peripheral Initialization

BB Power Architecture Processors for Microcontrollers This component provides initialization of the MDHA module.
[ Kinetis for Microcantrallers
[ common Mamuzls Feripheral Initialization Compeonents provide a low-level hardware approach to initialize
[ Run Contral Manusls |_J| intCode Usage are intended for experienced users.
[ processor Expert Manuals
(8 Application Notes Component Index
Bl [ Microcontrollers 10.x FAQ Guide CPU Component Index
2 Introduction Embedded Components
= e Component Categories

BE] Project Management

BE] Project

ELf Compiler

L4 Linker [H
4 it
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