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Freescale MQX™ RTOS 4.1.0 FRDM-K64F

Release Notes

1 Introduction

These are the Release Notes for the
FRDM-K64F standalone package for Freescale
MQX™ RTOS 4.1.0. Freescale K64F belongs to
the Kinetis K series processor family of 32-bit
microcontrollers. The software is built based on
the MQX version 4.1.0. It includes the full set of
RTOS services and a standard set of peripheral
drivers. Prior installation of MQX 4.1.0 is not
required to install this package.

For more information, see Freescale MOX™
RTOS 4.1.0 Release Notes (document MQXRN)
and Getting Started with Freescale MOX™
RTOS (document MQXGSRTOS).

© Freescale Semiconductor, Inc., 2014. All rights reserved.
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1.1 Development tools
The FRDM-K64F release was tested with the following development tools:
e CodeWarrior Development Studio for Microcontrollers Version 10.5
o Support available for Kinetis K64 Ethernet USB 120 MHz MCUs
o See build projects in cw10gcc subdirectories
o Makefiles build option: TOOL = cw10gccc
e JAR Embedded Workbench® for ARM® Version 6.70.1
o See build projects in iar subdirectories
e  MDK-ARM™ — Keil pVision® version 5.05
o See build projects in uv4 subdirectories
e GNU Tools for ARM Embedded Processors version 4.7-2013-q3
o Makefiles build option: TOOL = gcc_arm
e Makefile support (mingw32-make version 3.8.2)
o Library makefiles are located in <Mox root dir>/build/<board>/make

o Application makefiles are located in <example dir>/build/make/<board>

1.2 System requirements

The system requirements are defined by the development tool requirements. There are no special host
system requirements for the Freescale MQX RTOS distribution.

e Minimum PC configuration:

As required by Development and Build Tools
e Recommended PC configuration:

GHz processor —2 GB RAM — 2 GB free disk space
e Software requirement:

OS: Windows XP or later

1.3 Target requirements
The FRDM-K64F package was tested with the following hardware configuration:
FRDM-K64F Freescale Freedom development platform Rev. C with an MK64FN1MOVLL12 processor
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2 Features

2.1 Key features

This package provides support for the FRDM-K64F Freedom development platform and a standard set of
features and example applications.

This section describes the major changes and new features implemented in this release.
e Core clock: 120 MHz (High Speed Run mode, default)
e Bus clock: 60 MHz (High Speed Run mode, default)
e BSP Timer: SysTick
e Default console: ttya (debugger USB_CDC port, J4 micro USB connector)

The package supports these features:
e PSP support for the Kinetis K64F
e BSP for the FRDM-K64F development board
e Standard set of I/O drivers supporting the K64F peripherals including:
o LWGPI/O driver
o Serial interrupt and polled driver
o SPIdriver
o 12C interrupt and polled driver
o LWADC
o Flash Driver
o RTC Driver
o PIT Timer
o LPT Timer
o WDOG
o Low-power Mode
o SAI
o DMA
o SD Card

o Ethernet driver

Freescale MQX™ RTOS 4.1.0 FRDM-K64F Release Notes, Rev. 1

Freescale Semiconductor 3



e USB Host and Device drivers and stacks

e Example and demo applications demonstrating MQX, RTCS, USB and MFS usage

2.2 Limitations
This release does not support this feature:

CodeWarrior v10.5 New project wizard

2.3 Example applications

This package contains applications demonstrating kernel, peripheral, Ethernet and USB functionality on
the FRDM-K64F development board. The applications can be found at the following locations:

e <install dir>/mgx/examples: standard set of examples for kernel features and basic peripheral
drivers

® <install dir>/mfs/examples: example applications demonstrating the MFS file system features
® <install dir>/rtcs/examples: example applications demonstrating the Ethernet system features

® <install dir>/usb/host (device)/examples: examples demonstrating USB stack features and
class drivers

® <install dir>/demo: various demo applications showing more complex examples

2.4 Release content

This section provides an overview of the release content.

Deliverable Location
MQX PSP Source Code and Examples <install_dir>/magx/...
MQX PSP source code for Kinetis ...Imgx/source/psp/cortex_m
MQX PSP build projects ...Imgx/build/<compiler>/psp_frdmk64f
MQX example applications ... mgx/examples/...
MQX BSP Source Code <install_dir>/mqgx/...

MQX BSP source code for FRDM-K64F board| .../mgx/source/bsp/frdmk64f

MQX BSP build projects ../magx/build/<compiler>/bsp_frdmk64f
RTCS Source Code and Examples <install_dir>/rtcs/...

RTCS source code ...[Irtcs/source

RTCS build projects ...Irtcs/build/<compiler>/rtcs_frdmk64f
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RTCS example applications

.../rtcs/examples

USB Host Drivers Source Code and Examples

USB Host source code and class drivers

<install_dir>/usb/host/...

...Jusb/host/source

HUB Class Driver

...Jusb/host/source/classes/hub

Human Interface Device (HID) Class Driver

...Jusb/host/source/classes/hid

Mass Storage (MSD) Class Driver

...Jusb/host/source/classes/msd

CDC Class Driver

...Jusb/host/source/classes/cdc

USB Host build projects

...lusb/host/build/<compiler>/usb_hdk_frdmk64f

USB Host example applications

...lusb/host/examples

USB Device Drivers Source Code and
Examples

USB Device source code

<install_dir>/usb/device/...

...Jusb/device/source

USB Device build projects

...lusb/device/build/<compiler>/usb_ddk_frdmk64f

USB Device example applications

...lusb/device/examples

Shell Library Source Code

Shell source code

<install_dir>/shell/...

...Ishell/source

Shell build projects

...Ishell/build/<compiler>/shell_frdmk64f

PC Host Tools

TFS Make Utility

<install_dir>/tools

.../tools/mktfs.exe

Check for Latest Version tool

.../tools/webchk.exe

Documentation

User Guides and Reference Manuals for
MQX RTOS, RTCS, MFS, IO Drivers,
USB etc.

<install_dir>/doc

.../doc

Note: <compiler> can be iar, uv4, make or cw10gcc.
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3 Installation Instructions

3.1 Installation guide

Run the FRDM-K64F package installer and proceed according to instructions. This package can be used
independently of the current MQX 4.1.0 installation folder.

3.1.1 Building procedure

For build procedures, see Getting Started with Freescale MOX™ RTOS (document MQXGSRTOS).

3.1.2 Default jumper settings

These are the default jumper settings for FRDM-K64F Rev. C operation:
e J25 on position 1-2
e J14,J17,]18, and J20 open
o J5J7,J8,J11,J12,J16,J19,J21, and J23 closed

3.1.3 Important jumper settings
For basic operations, ensure that the following jumper settings are applied:

e For USB Device and USB Host mode, use the onboard J22 micro USB connector and the default
jumper settings.

e When using the J-Link debugger, populate the JTAG/SWD CONNECTOR J9, and cut off the J8
and J12 jumpers.
3.1.4 Board-specific build targets

Internal Flash (Debug and Release): These targets enable building applications suitable for booting the
system from the Internal Flash memory. After reset, the code is executed from the Internal Flash.
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4 Other Notes

4.1 1AR patch
Because IAR EW version 6.70.1 does not support K64F120M, a patch is needed for this device.

e Decompress the patch "patch for IAR to include K24, K63, and K64.zip'" located at
<install dir>\tools\iar extensions to a temporary folder.

"nmn

e Copy the three overwritten folders inside the patch "config", "inc", "src" to the “arm” folder of the
IAR default installation.

For example: C:\Program Files\IAR Systems\Embedded Workbench 6.70\arm
e Ifrequired, create a backup copy of the current files.

CMSIS-DAP is set as the default debugger for all the IAR projects. This release has been tested with the
CMSIS-DAP firmware version 2.1 (build date: Feb 25, 2014).

4.2 Keil (Uv4) patch

Because the Keil version 5.05 does not support the K64F120M device, a patch is required for this device.
Install the patch by following the installer instructions.

The Patch for Keil can be found at:

<install dir>\tools\keil extensions\uVision4\
The file name is: MDK-MRM AddOn K24F K63F K64F.exe.

CMSIS-DAP is set as the default debugger in the Keil projects. Before debugging an application, verify
that the Single Wire option is set and the correct flash algorithm is selected. This release has been tested
with the CMSIS-DAP firmware version 2.1 (build date: Feb 25, 2014).
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Figure 1 Cortex-M Target Driver Setup dialog box (1)
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Figure 2 Cortex-M Target Driver Setup dialog box (2)
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4.3 CodeWarrior v10.5
o [Install all the available updates for CodeWarrior v10.5 through the update site.

e Install the “cw McU v10.5 Kinetis K24 K63 K64 120MHz Service Pack (Win)  service pack version
1.0.2 for K64 devices available at the Freescale website.

Search for “CW-MCU10: CodeWarrior for MCUSs” on freescale.com.

e J-Link is set as the default debugger for all the CodeWarrior projects. For the proper functionality
of all the applications, update your J-Link drivers or firmware to the latest available version. It is
also recommended to update the J-Link ARM dll in <cw 10.5 installation
folder>\MCU\bin\plugins\support\ARM\gdi\JLinkARM.d11 to the latest version from SEGGER.

Freescale MQX™ RTOS 4.1.0 FRDM-K64F Release Notes, Rev. 1

Freescale Semiconductor 9


http://www.freescale.com./

5 Known Issues

When running a USB host-based application, such as mfs_usb or web_hvac, the application
console (debugger USB_CDC) stops working when an USB device is attached to the J22 micro

USB connector. The application itself still works fine. To avoid this board issue, plug-in the USB
device before the application is started.

The cw MCU v10.5 Kinetis K24 K63 K64 120MHz Service Pack (Win) service pack also contains the
Processor Expert support for Kinetis K64 devices. However, the generated K64 Processor Expert
files are not consistent with the way these files are generated for other Kinetis platforms supported

in the MQX 4.1.0 release. To get the MQX pe demo working, perform the following steps when
the FRDM-K64F BSP project is built:

1. Replace "s{ProcessorExpertPath}/lib/Kinetis/pdd 100331/inc" by
"${ProcessorExpertPath}/lib/Kinetis/pdd 100308/inc" in respective project settings.

Because of the 1.0.2 version of the "cw MCU v10.5 K24F K63F K64F Service Pack', it iS necessary
to change the path to the correct Processor Expert PDD headers in the BSP project as well as in
all the application projects (including the pe_demo application).

2. Once the Processor Expert files are generated (BSP build project), in the “Properties for

Vectors.c” dialog box, select “Exclude resource from build” to disable the generated Vectors.c
file.

ﬁ Properties for Vectors.c = @
type filter text Settings - - -
Resource
4 C/C++ Build
Settings Configuration: |Release [ Active ]

Tool Chain Editor
. C/C++ General
Run/Debug Settings

V|Exclude resource from build:

m

&5 Tool Settings Build Steps | Build Teel Versions

a4 3 ARM Ltd Windows GCC C Compiler | Command:  arm-none-eabi-gcc

A .
(2 Preprocessor All options:  _nostdine -DMQX_ROOT DIR=C:\Freescale\Fre

&)

(% Directories
(# Optimization
(2 Warnings

(# Miscellaneous

\magxtbuildiowlOgec\bsp_frdmkbdfi../././ .. -D
I"C:\Freescale\Freescale MQX_4 1 _FRDMEBAFY
\bsp_frdmkb4f/Generated_Code" -I"C:\Freescal

0K l | Cancel

Figure 3 Properties for Vectors.c dialog box

Manually change the C-code of the cpu_1nit.c/.n files.

Rename the init hardware() functionto pe initialize hardware() and the delete the
configuration of the SCB_VTOR register from this function in cpu_Init.c.

/*

* *
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*x Method __init hardware (component MK64FNIMOLQ12)

* x

bk Description

** This method is called from the startup() function and

bk provides necessary system initialization such as PLL, and

bk external bus.

bk This method is internal. It is used by Processor Expert only.
* x

*/

#if defined( IAR SYSTEMS ICC )

int low level init()

#elif defined( CWCC ) | defined( GNUC ) | defined(_ CC ARM)
void _ pe initialize hardware ()

#tendif
{

* Tt rriimt oot r oomant EEEANEIE S SN B ENE S n *

Interrupt tor placementinitialization

—#if defined{TAR SYSTEMS TCC—)

SOoR Yy TAD  — (133t +\ (C oot r + b1 ). * Q + +h 1Tt rriimt I ot r +p1 . oq o n

SER—ITOF PR For—tante) Set+the interrupt tor table position
—#elif defined{—CWEE—)—|defined{—CNUC—)—|defined{—CC—ARM)

SOoR Yy TAD — (131 +2D +\ (C oot +ob ) * Q + +h 1t rriimt I ot r +p1 n g g n *

SER—ITOF oA — E—tante) Set+the interrupt tor table position
—#endif

/* Disable the WDOG module */

#if STARTUP WDOG

WDOG_UNLOCK = (uintl6 t)STARTUP WDOG KEY 1; /* Key 1 */

WDOG UNLOCK = (uintl6 t)STARTUP WDOG KEY 2; /* Key 2 */

WDOG_STCTRLH = (uintl6 t)STARTUP WDOG STCTRLH VALUE; /* Disable WDOG */

#endif /* STARTUP WDOG */
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How to Reach Us:

Home Page:
www.freescale.com

Web Support:
www.freescale.com/support

Document Number: MQXFRDMK64RN
Rev. 1
03/2014

Information in this document is provided solely to enable system and software
implementers to use Freescale products. There are no express or implied copyright
licenses granted hereunder to design or fabricate any integrated circuits based on the
information in this document.

Freescale reserves the right to make changes without further notice to any products herein.
Freescale makes no warranty, representation, or guarantee regarding the suitability of its
products for any particular purpose, nor does Freescale assume any liability arising out of
the application or use of any product or circuit, and specifically disclaims any and all liability,
including without limitation consequential or incidental damages. “Typical” parameters that
may be provided in Freescale data sheets and/or specifications can and do vary in different
applications, and actual performance may vary over time. All operating parameters,
including “typicals,” must be validated for each customer application by customer’s
technical experts. Freescale does not convey any license under its patent rights nor the
rights of others. Freescale sells products pursuant to standard terms and conditions of sale,
which can be found at the following address: freescale.com/SalesTermsandConditions.

Freescale, Kinetis, and the Freescale logo are trademarks of Freescale Semiconductor,
Inc., Reg. U.S. Pat. & Tm. Off. All other product or service names are the property of their
respective owners. The ARM Powered Logo is a trademark of ARM Limited.
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