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•Drivers
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•Drivers



• What is a device driver?

− A software layer that interacts with the hardware

− Contain specific routines to handle the hardware

• Advantages offered by a driver: 

− Portable application
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− Portable application

− Faster development

− Reusable code

− Simplify the application



• MQX provides several device drivers that your application can 

use:

− I2C

− UART

− SPI

− RTC
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RTC

− Flash

− SD card

− and much more!

• These drivers are included on the Board Support Package 

(BSP)

• BSP is a software layer with all the initialization code, drivers, 

configuration needed to bring up a MCU/MPU



• Uniform method to 

communicate with I/O 

device drivers

• Hide specific driver 

functions

Application Software

I/O Subsystem
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functions

• Easy API

Device Drivers

Interrupt Handlers

I/O Device HW



• POSIX standard I/O

• What does the I/O subsystem API look like?

Install()

fopen()

Driver_install()

Driver_open()
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Application

fopen()

read()

write()

ioctl()

fclose()

Driver_read ()

Driver_write ()

Driver_ioctl ()

Driver_close ()

Device
I/O 

Subsystem



• Install the driver using the user_config.h file if not installed

− Recompile the MQX libraries

• Open the driver with fopen

− Use the same driver name used on install

− For standard MQX drivers the names are available on the  IO 
Driver User guide
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• Use the read or write functions as you need

− The FD provided by fopen is used to specify the driver to be called

• Use ioctl function when needed

− Commands for standard MQX drivers are available on IO Driver 
User Guide



• MQX I/O device driver provides different services to 

interact with the application

• Some of these services are optional

• Depends on the driver how these services are 
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• Depends on the driver how these services are 

implemented



• The MQX device drive is installed by:

� _io_device_install

• All MQX device drives should contain the following services:

� _io_device_open

� _io_device_close

� _io_device_read

_io_device_write
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� _io_device_write

� _io_device_ioctl

• Note that “device” should be replaced with the name 
of the device family such as:

� _io_null_xxx

� _io_rng_xxx

� _io_ttya_xxx



FILE_DESCRIPTOR
(returned by fopen())

io_device_ioctl

io_device_write

io_device_read

io_device_close

io_device_open

IO_DEVICE_STRUCT

IO drive 
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DEV_DATA_PTR

DEV_PTR

DRIVER_INIT_PTR

io_device_ioctl

State information that 

is private to the file 

descriptor

IO drive 

initialization and 

state information



Install (Required):

• Parameters:

− Identifier: The driver name

− Specific driver initialization

• Usually called on BSP initialization
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• Usually called on BSP initialization

• Set up the driver to MQX



Open (Required):

• Parameters:

− File handler

− Open name

− Flags
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• Allocate memory for driver buffers

• Configure the specific device



Close (Required):

• Parameters:

− File handler

• Free the memory allocated
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• Close other drivers used



Read (Optional):

• Parameters

− File handler

− Pointer to the buffer

− Amount of data to be read (on bytes)
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• Perform the actions needed to retrieve data from the 

device

• Can call other drivers



Write (Optional):

• Parameters

− File handler

− Pointer to the data buffer

− Amount of data to be written (in bytes)
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• Perform action needed to send the data to the device

• Can use other drivers



IOCTL (Optional):

• Parameters:

− File handler

− Command to be executed

− Pointer to command parameters
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• Usually implement “get” and “set” commands

• Provides different configuration settings for the driver

• Specific actions for the driver



• Once the driver is written test it before use it on your 

application

− Create a test project and add it directly to it

• Once is tested and working:
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• Once is tested and working:

− Add it to the BSP

− Create a macro to install it from the user_config.h file

− Install it either from the BSP or directly from application

− Enjoy your new driver!!!



Go to io folder at:
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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:
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Rename the folder io_null – copia
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Inside the folder 3 files are located, to which they should

change the name, removing “null” and renaming with the

desired name: 
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The file io_motorcd.c must be modified from a text editor, 

where the word “null” is replaced by motorcd, lines to

change are:
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Be careful, in the file is the'' NULL'' function, which is a 

reserved word and should not be modified.



The file io_motorcd.h must be modified from a text editor, 

where the words'' null'' is replaced by motorcd, lines to 

change are:

TM 23
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, mobileGT, PowerQUICC, QorIQ, StarCore

and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, Kinetis, MagniV, 

MXC, Platform in a Package, Processor Expert, QorIQ Qonverge, Qorivva, QUICC Engine, Ready Play, SafeAssure, SMARTMOS, TurboLink, VortiQa and Xtrinsic are 

trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.



The file io_motorcdprv.h must be modified from a text editor, 

where the words'' null'' is replaced by motorcd, lines to 

change are:
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Modify the file .bat using a text editor. This file is located at 

the following address:
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Inside archive .bat, add the following line:

copy"%ROOTDIR%\mqx\source\io\io_motorcd\io_
motorcd.h""%OUTPUTDIR%\io_motorcd.h“:
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Open CodeWarrior Generic_IO_Drivers and drag the folder 

io_motorcd inside the bsp card folder to use:
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Dragging the folder, a window will appear where you will 

select “copy files and folders”:
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Remove the above folder and paste it again, this time select 

'' Link to files and folders'' and “MQX_ROOT_DIR”
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Right click on bsp folder and select properties � C/C++ 

build � Settings � Arm Ltd Windows GCC 

Assembler � Directories:
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Add the driver clicking new and typing "motorcd":
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Do the same in Windows GCC Compiler Arm Ltd:
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1. Create a new MQX project. 

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

3 . Add the library "motorcd_.h" in the main.h file:
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#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");

_mqx_exit(-1);

}

TM 34
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, mobileGT, PowerQUICC, QorIQ, StarCore

and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, Kinetis, MagniV, 

MXC, Platform in a Package, Processor Expert, QorIQ Qonverge, Qorivva, QUICC Engine, Ready Play, SafeAssure, SMARTMOS, TurboLink, VortiQa and Xtrinsic are 

trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.

}

if (write(motorcd__file, data, 4 ) != 4)

{

printf("Writing to motorcd_ driver failed.\n");

_mqx_exit(-1);

}

else

{

printf("Writing to motorcd_ driver success.\n");

}      

fclose(motorcd__file);

printf ("motorcd_ driver working\n");

mqx_exit(0);

}



Compile the code, if no exist error, our driver works perfectly.
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