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1. Objective:
Create a new MQX Driver and test it.

2. Requirements:

®  For this Lab CW10.6 and MQX4.1 must be installed in your PC.
MQX version support

e (CW10.6 - MQx4.1

3. Implementation:

1) Go to io folder at:

@" "vl \o v Computer » Primary (C:) » Freescale » Freescale MOX 4.1 » mox » source » io »

2) Copy and paste the io_null folder, a folder called io_null will appear - copy, which is the folder where the
new driver will be created:

EIEIEE
\ Qv| I <« mgx » source » io » v|¢f|| Search io Pl
Organize = Open Include in library « Share with = Burn New folder - [ @
. Favorites - N‘ame,_._ Paj:e‘_r:rlocyfle‘d T.‘J:rf.e_,.u... i
B Desktop K i2c 9/8/2014 5:35 PM File folder
4 Downloads W i2s 9/8/2014 5:35 PM File folder
‘E-:_I Recent Places L int_ctrl 9/8/2014 5:34 PM File folder
2 | io_expander 9/8/2014 5:33 PM File folder e
7 Libraries L le_mem 9/8/2014 5:35 PM File folder
@ Documents e null 9/8/2014 5:35 PM File folder E
J" Music 1y io_null - Copy 10/6/2014 4:03 PM File folder
[E=] Pictures i L led 9/8/2014 5:31 PM File folder
B Videos L lpm 9/8/2014 5:35 PM File folder
L lwadc 9/8/2014 5:35 PM File folder
1% Computer | hwgpio 9/8/2014 5:35 PM File folder
&, Primary (C) |, nandflash 9/8/2014 5:35 PM File folder
. Drivers | peh 9/8/2014 5:35 PM File folder
| Freescale L pceard 9/8/2014 5:35 PM File folder =
L Intel | % | L l 4
io_null - Copy Date modified: 10/6/2014 4:03 PM
i l File folder
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3) Rename the new folder io_null, in this case we used io_motorcd

T TO_ExXpanter TrETZUIF 353 P FITE TOTEr
L lo_mem 9/8/2014 535 PM File folder
| io_maotorcd 10/2/2014 2:12 PM File folder
| io_null 9/8/2014 535 PM File folder

4) Inside the folder 3 files are located, to which they should change the name, removing “null” and renaming
with the desired name:

I”

5) The file io_motorcd.c must be modified from a text editor, where the word “null” is replaced by motorcd,

lines to change are:

New Code for Driver

#include "io_motored.h”
#inslida Tinmataradnns b

s'3 § %

_amR i _5 s ===
_maqx_int_io_motorcd_rea
_mgx_ini _io_moiorod_wriie
_mqx_int_io_mofored_ioct!

6) The file io_motorcd.h must be modified from a text editor, where the words" null" is replaced by motorcd,
lines to change are:

Original Code New Code for the Driver
fifndef fo_null h_ fifndef io_ motored_h

fiefine io_null_h extern max_uint_jo_ null install(char*); ~ #define fo_ motorcd h extern max_uint_io_motorcd. install(char’);
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7) The file io_motorcdprv.h must be modified from a text editor, where the words "null" is replaced by
motorcd, lines to change are:

Original Code New Code for Driver

#ifndef __jonulprv_h__ #ifndef __iomotorcdprv_h__

#define __jonulprv_h__ - #define __jomotorcdprv_h__

extern _maqx_int extern _maqx_int
_io_null_open(MQX_FILE_PTR, char®, _io_motorcd_open(MQX_FILE_PTR, char
char*®), * char*®);

extemn _mgx_int extern _mgx_int
_io_null_close(MQX_FILE_PTR). _io_motorcd_close(MQX_FILE_PTR):
extern _mqx_int _io_null_resd extern _mqx_int _io_null_resd
(MQX_FILE_PTR, char®, _magx_inf); (MQX_FILE_PTR, char®, _mqx_inf);
extern _maqx_int extern _magx_int

_io_null_write(MQX_FILE_PTR, char®,

_io_motored_write(MQX_FILE_PTR, char

_mgx_int): <. _mgx_int):

extern _mgx_int extern _magx_int
_io_null_iocti(MQX_FILE_PTR, _io_motored_ioctiMQX_FILE_PTR,
_mqx_uint, void *). _mqx_uint, void *);

8) Modify the file .bat using a text editor. This file is located at the following path:

== =
@Qvl Ju = Primary (C:) » Freescale » Freescale MQX 41 » mgx » build » bat - | 5 | | Search bat e |
Organize » Open Print Burn MNew folder B== » i @
2 Favorites * Name ’ Date modified Type Size =
[ Desktop bsp_twrka0f120m 8/20/2014 1:25 PM Windows Batch File 11 KB
i§ Downloads || bsp_twrk0f120m.ch 8/20/2014 1:25 PM SH File 9KB
5 Racent Places bsp_twrka0n512 8/20/2014 1:41 PM Windows Batch File 12 KB
- = || bsp_twrk0n512.sh 8/20/2014 1:41 PM SH File 11 KB
= Libraries bsp_twrk4f120m 8/20/2014 1218 PM  Windows Batch File 10 KB F
@ DBCiments || bsp_twrk64f120m.sh 8/20/2014 1218 PM  SH File 9 KB L
J, Music bsp_twrk70f120m 10/2/2014 2:33 PM Windows Batch File 13 KB
&) Pictures i || bsp_twrk70f120m.ch 8/20/201412:44 PM  SH File 12 KB
B Videos bsp_twrmcf51jf 8/20/2014 12:42 PM Windows Batch File 9 KB
|| bsp_twrmcf5ljf.sh 8/20/201412:42 PM  SH File KB
L) Computer bsp_twrmcf52259 8/20/2014 1:47 PM Windows Batch File 7 KB
& Primary (C:) || bsp_twrmcf52259.sh 8/20/2014 1:47 PM SH File 6 KB
) Drivers bsp_twrmcf54418 8/20/201412:32 PM Windows Batch File TKB
|| Freescale || bsp_twrmcf54418.sh 8/20/201412:32 PM  SH File 6 KB
I Intel bsp_twrvfsgs10_a5 8/20/201412:52 PM  Windows Batch File 9 KB
¥ | lhrn s FAGac1 -6 ch LANMAN1A 12,52 DA S il oKD =
3 bsp_twrk70f120m Date modified: 10/2/2014 2:33 PM Date created: 9/8/2014 5:32 PM
et Windows Batch File Size: 12.6 KB
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9) Inside archive .bat, add the following line:
copy"%ROOTDIR%\maqx\source\io\io_motorcd\io_ motorcd.h""%OUTPUTDIR%\io_motorcd.h“:

TRy T T T ST e T L L TOT T T O T I TU L T TS TR E T 7T T

copy %ROOTDIR%\qu\source\1o\enet\enet wifi.h" "%ouTPuTDIR%\enet_wifi.h" /¥

copy "%ROOTDIR%\mgx'source'io’lwgpio' Twgpio_l kgﬂ1o.h" "%DUTPUTDIR%\1W?p1O _kgpio.h" /Y
copy "%ROOTDIRZ.mgx“sourcelioio_nulliio_null.h" "%OUTPUTDIR%'io_null.h"

cop %ROOTDIR%\m-x\source\10\1o motorcd_“io_motorcd_.h" ”%OUTPUTDIR%\10 motorcd RSy

copy %RUOTDIR%\mgx\source\bs \twrkZldSDm\1n1t 1pm h" ”%0UTPUTDIR%\1n1t 1pm h"
copy %ROOTDIR%\qu\source\ioE piotkgpio‘io_gpio_kgpio.h" "%OUTPUTDIR'io_gpio_ kgpio.h" /Y
copy %ROOTDIR%\qu\source\10\12c\12c h" "%UTPUTDIRX\12c.h" /¥

copy "%ROOTDIR%\mgx'source'io‘\adchadc_conf.h"” "%OUTPUTDIR%\adc_conf.h" /¥

copy "%ROOTDIRX%.mgx'source'io\sdcardisdcard.h" "%OUTPUTDIR%\sdcard.h" /Yy

copy "%ROOTDIR%'config'common'smallest_config.h” "%OUTPUTDIR%..‘smallest_config.h" /¥

10) Open CodeWarrior Generic_lO_Drivers and drag the folder io_motorcd inside the bsp card folder to use:

$5 C/C++ - CodeWarrior Development Studio (== = ]
File Edit Source Refactor Search Project MQX Tools ProcessorExpert Run  Window Help
=R S T Fr W H-Fr D-EmEro|
Quick Access | = | (B
-
& | [F CodeWarriorPr... 33| = O
T |a = & ®| .} « source » io » - carch io
Beaeos &) +4 || Search |
- -
. Organize = 7 Open Includeinlibrary +  » 3= ~ ] @
File Name 2 T =
4 25 bsp_twrl70f120m : De Ut Favorites [ |2Me Datemo
b [0y BSP_Files B Desktop | ize 9/8/2014
& Debug 4 Download int_ctr o/a/2014
[ [= Generated_Code 2 %=1 Recent Pla e 5
= L G f 18/
4 [~ Generic_10 Drivers b = }\ io_expander 9/8/2014
b Eoem L io_mem 9/8/2014
i [z debug di_L\brEl’lES |/ io_motored 10/2/201
> Exhmi L4 [ Decumen I, io_nul 9/8/2014 =
ko mem - o Music I lcd 9/8/2014
3 io_motorcy
G“E!. X [E] Pictures 1 lpm 10/6/201
G io_null E Videos
b U iopipe | lwadc 9/8/2014
b G lpm = \ lwgpio 9/8/2014
> @ peb 1% Computer | nandflash 9/8/2014
b Cptfs &, Primary (C | peb 9/8/2014
[» (= Peripheral 10 _Drivers L Drivers pecard 9/8/2014
8 ProcessorExpert pe | Freescal e ammnaa T
(> Release L Problems 52 | & Conscle [ Memory 8§ I 1 r
4 g Z"U"CE‘ . 1 error, 3 warnings, 0 others io_matorcd Date modified: 10/2/2014 212 PM
p ser_Config = - File folder
4| i ‘\“M - - Ir < |

& |

11) Dragging the folder, a window will appear where you will select “copy files and folders”:

- N
1 File and Folder Operation u

Select how files and folders should be imported into the project:
@ Copy files and folders
Files and folders are copied to the destination folder in the file system.
() Link to files and folders

Only the files and folders dragged in are added as linked resources,
The folder contents are displayed as local resources and not linked.

() Link to files and recreate folder structure with virtual folders

All files in the hierarchy are added as linked resources.
Create link locations relative to: | PROJECT_LOC

Configure Drag and Drop Settings...

@ [ ok [ conea
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11) Remove the above folder and paste it again, this time select " Link to files and folders" and
“MQX_ROOT_DIR”

' '
15 File and Folder Qperation =50

Select how files and folders should be imperted into the project:
() Copy files and folders
Files and folders are copied to the destination folder in the file system.

ink to files and folders

Only the files and folders dragged in are added as linked resources,
The folder contents are displayed as local resources and not linked.

() Link to files and recreate folder structure with virtual folders

All files in the hierarchy are added as linked resources.

Create link locations relative to: | MQX_ROOT DIR =

Configure Drag and Drop Settings...

@ [ oc [ concel |

12) Right click on bsp folder and select properties = C/C++ build = Settings = Arm Ltd Windows GCC
Assembler - Directories:

_“type‘ﬁ‘l‘ter text | | Settings
[» Resource i
Builders & Tool Settings ‘ .3"' Build Steps | © ' Build Artifact | Binary Parsers | € Error Parsers I Build Tool Vevslunsl
4 C/C++ Build T
= = m
Build Variables %: [T)EEHP'ME“‘" Include pathe |1 a8 hly
£ Debuggin
Discovery Options % X _gg 9 "{ProjDirPath}/Generated Code"
2 Additional Tools 0 - o
Environment 4 ${ProjDirPath}/Sources’
UGG (2} Librarian "${PracessorbxpertPath}/lib/Kinetis/pdd/inc"
Settings a BB ARM Ltd Windows GCC Assembler "8{PrajDirPath}/../../../sourcefio/adc/kadc”
Ty "8{ProjDirPath}/. sourcefio/adc”
Teol Chain Editer & ﬁ?r "S{ProjDirPath}f sourcefio/cm”
- C/C++ General K.’awil "${ProjDirPath}/. ./config/twrk21d30m”
Processor Expert % .armngs "8{ProjDirPath}/. source/io/dma"
Project References (£ Miscellaneous "8{ProjDirPath}/. sourcefio/flashx/freescale”
Run/Debug Setti 4 B ARM Ltd Windows GCC C Compiler "§{ProjDirPath}/. sourcefio/flashx"
uniLebug ings (2 Preprocessor "§{ProjDirPath}/. sourcefio/gpio/kgpio”
(2 Directories "§{ProjDirPath}y. source/io/gpio’
e "8{ProjDirPath}/. source/io/hwtimer”
% \(’:,pt\mwzatmn "8{ProjDirPath}/. sourcefio/i2c"
(22 Warnings "8{ProjDirPath}/. sourcefin/i2c/polled”
(2 Miscellaneous "8{PrajDirPath}/. sourcefin/i2c/int"
4 B ARM Ltd Windows GCC Archiver "8{ProjDirPath}/. source/bsp/twrk21d50m"
(% General "${ProjDirPath}. ./cenfig/cemmen”
4 53 ARM Ltd Windows GCC Disassembler "?{E;zjg:;:tm; zgd:z::zﬁ:‘:‘
(£ Disassembler Settings "§{ProjDirPath}/. sourcefio/debug”
4 ) ARM Ltd Windows GCC C Preprocessor "8{ProjDirPath}/. source/io/io_mem”
(2 Preprocessor Settings "§{ProjDirPath}y. source/io/io_null
(5 Directories "8{ProjDirPath}/. sourcefio/io_chonchita”
"8{ProjDirPath}/. sourcefio/pipe"
"8{ProjDirPath}/. sourcefio/lpm
"8{ProjDirPath}/. sourcefio/lwadc”
"8{ProjDirPath}/. source/io/lwgpio”
"8{ProjDirPath}/. sourcefio/pch”
"8{ProjDirPath}/. sourcefio/pch/maxa”
"${ProjDirPath}/. source/io/ric”

source/io/sdcard/sdcard_spi”

"8${ProjDirPath}/. sourcefio/sdcard”
"§{ProjDirPath}/. source/io/serial"
"§{ProjDirPath}/. sourcefio/spi”
"§{ProjDirPath}/. sourcefioftchres”

"8{PrajDirPath}/../../../sourcefio/tfs"

"2 DrniNirDathll ¢ leniirmalinftionee
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13) Add the driver clicking new and typing "motorcd":

Add directory path
y p

o ———

Directony] "C\Freescale\Freescale_MQX_4_1\mqx\build\cw10gcc\bsp_twrk21d50m/..

"&{ProjDirPath}/../../../sourcefiofio_motorcd”

|Relative To: [ProjDirPath =
File system...
oK | Cancel |

[

14) Do the same in Windows GCC Compiler Arm Ltd:

Settings

i Tool Settings |.3‘ Build Steps

BuiIdArt'rfactl Binary Parsel‘sl @ Error Parsers | Build Tool Versions

(% Target Processor

@ Debugging

@ Additional Tools

@ Librarian

5 ARM Ltd Windows GCC Assembler
(2 Preprocessor
(2 Directories
(# Warnings
@ Miscellaneocus

B3 ARM Ltd Windows GCC C Compiler
@ Preprocessor
(2 Directories
(2 Optimization
(# Warnings
(% Miscellaneous

B3 ARM Ltd Windows GCC Archiver
@ General

23 ARM Ltd Windows GCC Disassembler
(2 Disassembler Settings

By ARM Ltd Windows GCC C Preprocessor
@ Preprocessor Settings
@ Directories

1Y

1Y

1Y

[

[

Include paths (-1}

"§{ProjDirPath}/Generated_Code"
"§{ProjDirPath}/Sources”
"${ProcessorExpertPath}/lib/Kinetis/pdd/inc"
"§{ProjDirPath}/.././ . sourcefio/adc/kadc”
"${ProjDirPath}/../../../source/io/adc”
"${ProjDirPath}/../../../sourcefiof/cm”
"${ProjDirPath}/../../../../config/twrk21d50m"
"5{ProjDirPath}/../../../source/io/dma"
"§{ProjDirPath}/../././source/io/flashx/freescale”
"§{ProjDirPath}/../../ ./seurcefio/flashx”
"8§{ProjDirPath}/../../ ../sourcefio/gpio/kgpic”
"§{ProjDirPath}/../../ ./sourcef/ie/gpic”
"§{ProjDirPath}.././ ./sourcefio/hwtimer"
"§{ProjDirPath}/../../ ./source/fio/ic"
"${ProjDirPath}/../../../sourcefio/i2c/polled”
"8{ProjDirPath}/.././ ./sourcefio/i2c/int"
"§{ProjDirPath}/../../../source/bsp/twrk21 d50m"
"8{ProjDirPath}.././ ./../config/common”
"8{ProjDirPath}.././ ./sourcefinclude”
"${ProjDirPath}/../../ ../source/io/enet”
"8{ProjDirPath}.././ ./sourcefio/debug”
"§{ProjDirPath}/.././ ./sourcefio/io_mem"
"§{ProjDirPath}/.././ ./sourcefio/io_null"

iDi io/io_chonchite”

_motorcd”
"${ProjDirPath}/../../ ./source/io/pipe”
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How to prove that our driver work?

1) Create a new MQX project.

2) Open main.c and main.h files.

3) Add the library “io_motorcd_.h" in the main.h file:

wl C/C++ - motorcdd/Sources/main.h - WOr Development Studio

File Edit Source Refactor Search Project MQXTools ProcessorExpert Run Window Help

CrHG R Bwe & PASER NEE 3% AJE[Re-
& [ CodeWarrior.. 2 = B [ main.c [B] *main.h &2
& ) & P #ifndef _main_h

l z| =2 #define :main:h:

#include <mgx.h>
#include <bsp.h>

File N
e Mame #include <io_motorcd_.h>

b 1% 1 Task : twrk21d50m_Int
b 15 bsp_twrk21d50m : Debu
& =% bsp_twrk70f120m : Debu

4) Add the following code in main.c
#include "main.h"

void Main_task(uint32_t initial data){

FILE_PTR motorcd__file; /* pointer to a file device structure*/

uint8_t data[10];
if (IO _OK != _io _motorcd__install("motorcd :")){
printf("Error opening motorcd_ driver\n");

}
if (NULL == (motorcd__file = fopen("motorcd_:", NULL )))
{
printf("Opening motorcd_ device driver failed.\n");
_mgx_exit(-1);
}
if (write(motorcd__file, data, 4 ) != 4)
{
printf("Writing to motorcd_ driver failed.\n");
_mgx_exit(-1);
}
else
{
printf("Writing to motorcd_ driver success.\n");
}

fclose(motorcd file);

printf ("motorcd_ driver working\n");
mgx_exit(9);
}
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5) Compile the code, if no exist error, our driver works perfectly.

| Eyr——— d e Studic

File Edit Source Refactor Search Project MQXTools ProcessorExpert Run  Window Help
£ - ) | [ v <] & F- » H-f-BH-E-to Quick Access
& 0@ CodeWariior.. 2 = O [&] mainc 32 [ main.h = g pE
B e g ol
esl = f
z‘ = #include “"main.h" (7 =
-
File Name #if |BSPCFG_ENABLE_IO SUBSYSTEM a
s #error This application requires BSPCFG_ENABLE_IO_SUBSYSTEM defined non-zero in user_config.h. Please recompile BSP with this option. By
b 125 1 Task : twrk2Ld50m _Int Hendif
» 125 bsp_twk21d50m : Debu
& (5 bsp_twrk70f120m : Debt #ifndef BSP_DEFAULT IO CHANNEL DEFINED
» B ffs wrk70f120m : Debug #error This applicatig 3 rch_ENABLE_‘rer to non-zero in user_config.h and
» 5 mfs twrk21dS0m : Debu L
b 8 mfs_twrk70f120m : Debu TASK_TEMPLATE_STRUCT Building project ‘'motorcdd'...
4 -5 motorcdd : twrk21d50
b 4 Binaries /* Task number, Entr
o (i {MAIN_TASK, Main
& Project Settings ; e} Invoking Command:
4 (= Sources & =
b € mainc = void Main_task(uint32 | By et b by el
b [B mainh {
FILE_PTR motorcd_ fild
b (= twrk21d50m _Int Flas| HE] _
£ PRAC2 + twrk2LdS0m Ir uints_t data[18]; [Runin Background| [ cancel | [ Details »»
b 15 psp_twik21dS0m : Debu if (To.OK 1= ok
b 55 psp_twrk60f120m : Debu {
b 15 psp_twik70f120m : Debu printf("Error opening metercd_ driverin”);
bW (e tartldin Do if (Ll tored_file = fopen(“motored_:", NULL
» (2 shell_twrk21dS0m : Debr ; (MILL=="(sarared 1l =tfonen(Gagtonedin. m
& 5 usbd_twriZ1d50m : Deb printf("Opening motercd_ device driver failed.\n");
5 125 usbh_twrk21d50m : Deb _mape_exit(-1);
}
if (write(motercd_file, data, 4 ) = 4)
printf("Writing to motercd_ driver failed.\n");
_me_exit(-1);
i
else
printf(*Writing to motorcd_driver success.\n"); A
b
4 . 3 bl e ] 3
Writable Smart Insert 18:1 Build Project: (100%) 1]

That now completes Lab 2.
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