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Overview T

« Overview
- Kinetis SDK V1.2.0
- Kinetis Design Studio V3.0.0

- Hands-On (FRDM-K64F)
- Kinetis Design Studio
- Kinetis SDK
- Processor Expert
- FreeMASTER
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Kinetis Software Development Kit (SDK)

A software framework for
application development across all
Kinetis MCUs

Hardware abstraction, peripheral

@ drivers, stacks, RTOS'’s, utilities,

C source

Customer Application

Stacks
(TCP/IP, USB)
Middleware

Software and Hardware
Evaluation & Dev Tools

BSP, Drivers &
HAL

MCU Hardware

<
<
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Bootloader
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and usage examples; delivered in

®

Open Source
Initiative

Libraries Operating cMSIS
(DSP, Math,
Encryption System V COMPLIANT

ARM® Cortex" Microcontroller
Software Interface Standard

™

Learn more at: www.freescale.com/KSDK @

Product Features

- Open source hardware abstraction layer (HAL)
provides APIs for all Kinetis hardware resources

» BSD-licensed set of peripheral drivers with easy-to-
use C-language APlIs

» Comprehensive HAL and driver usage examples
and sample applications for RTOS and bare-metal

» GUI configurable projects and peripheral drivers
using Processor Expert

* CMSIS-CORE compatible startup plus CMSIS-DSP
library and examples

* RTOS Abstraction Layer (OSA) with support for
Freescale MQX, FreeRTOS, Micrium uC/OS, and
bare-metal

* Integrates new Freescale unified USB stack, open
source TCP/IP stack (IwlIP), open source FAT file
system, encryption math/DSP libraries, and more
and

» Support for multiple toolchains: GNU GCC, IAR,
Keil, Atollic, and Kinetis Design Studio

2 The OSl logo trademark is the trademark of Open Source Initiative.


http://www.freescale.com/KSDK

Kinetis Desig

No-cost integrated
development environment
(IDE) for Kinetis MCUs

udag

Learn more at: www.freescale.com/KDS

Community: https://community.freescale.com/community/kinetis-design-studio

Eclipse and GCC-based IDE

@ for C/C++ editing, compiling
and debugging

Customer Application

Stacks
(TCP/IP, USB)

Middleware

Software and Hardware
Evaluation & Dev Tools

(DSP, Math,
Encryption

Libraries

Application
Specific

Operating
System

BSP, Drivers &
MCU Hardware
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Product Features

A free of charge and unlimited IDE for Kinetis
MCUs

A basic IDE that offers robust editing, compiling
and debugging

Based on Eclipse, GCC, GDB and other open-
source technologies

Includes Processor Expert with Kinetis SDK
integration

- Supports all existing Kinetis devices via
Processor Expert and new project wizard

« All new Kinetis devices will also feature
the Kinetis SDK with Processor Expert
configurability

Host operating systems:
« Windows 7/8 (32 and 64-bit)
« Linux (Ubuntu, Redhat, Centos) (64bit)
- Mac OS X (with v3.0) and Segger

Support for SEGGER, P&E and Open
SDA/CMSIS-DAP debugger targets

Support for Eclipse plug-ins including RTOS-
awareness (i.e. MQX, FreeRTOS)


http://www.freescale.com/KDS
https://community.freescale.com/community/kinetis-design-studio

I Kinetis Design Studio Block Diagram

Commercial Support/Packages
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KDS V3.0.0

NEW Release: Launched 6-May-2015

Hosts

- Windows 7/8 (32bit and 64bit)

- Linux 64bit (Ubuntu 14.04, RedHat/Centos7) (32bit host libs for Launchpad)
- Mac OS X ("Yosemite") and Segger Run Control

Eclipse Luna 4.4 Framework

- Welcome view, Split view, Black Theme, ...

Processor Expert for Kinetis V3.0

- Simpler and Easier SDK usage (NPW)

- Component Repositories

- Keil and IAR external IDE/build support

Launchpad GNU Tools for ARM Embedded (4.8)

- Newlib nano for devices <2 KByte RAM

Improved Debugging support

- Updated Segger and P&E (same OpenOCD as in v2.0.0)

- JTAG Daisy Chaining, Memory Range Protection, Attach to running target
- Register Details Viewer

<
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Learn more at: www.freescale.com/ProcessorExpert @
Community: https://community.freescale.com/community/pex

Freescale Processor Expert Software

_ Product Features
Create, configure, generate _
software and drivers for - Standalone and integrated for

Freescale microcontrollers. - Eclipse based IDE's

. : - Freescale CodeWarrior
Master complex peripherals with a

few mouse clicks, without the - IAR Embedded Workbench
need to read thousands of data . Keil MDK

sheet pages.

- Easy configuration of Kinetis SDK with
— Processor Expert Components

- Supports Kinetis, Vybrid, S08, S12,

S127, ColdFire, DSC and Power

Architecture with reusable software
components

- Initialization and driver code generation
— with design time consistency checking
Libraries Operating

(OSP, Math, System - Bare Metal and RTOS drivers

Encryption

- Middleware and Stacks: RTOS, TSS
libraries and communication stacks
araware
- Component Development Environment
., (CDE) to create and distribute own
Z " freescale ... 6 components

Stacks
(TCP/IP, USB)
Middleware
Application
Specific

Software and Hardware
Evaluation & Dev Tools



http://www.freescale.com/ProcessorExpert
https://community.freescale.com/community/pex

Kinetis SDK and Processor Expert

Processor Expert Software

“ freescale

Z “freescale ...

- Processor Expert is a complimentary PC-hosted
software configuration tool (Eclipse plugin)

- Processor Expert (PEXx) provides a time-saving option
for software configuration through a graphical user
interface (GUI)

- Board configuration and driver tuning capabilities
include:

- Optional generation of low-level device initialization code
for post-reset configuration

- Pin Muxing tools to generate pin muxing functions
- Components based on Kinetis SDK drivers

= Users configure the SoC and Peripherals in a GUI

= PEX creates the configuration data structures for driver config and
init



Hands-On: KDS, KSDK,
Processor Expert, FreeMASTER
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Lab Outline

- Lab Setup —
- Kinetis Design Studio v3.0.0, Kinetis SDK v1.2.0 Pre-Lab
- Eclipse Update of SDK v1.2.0 Work!!
- FreeMaster v1.4.4 & Communication Driver V1.9
- FRDM-K64F with Segger J-Link OpenSDA

- Lab
- Create SDK+PEX project
- Add Blinky LED
- Add FreeMASTER
- Control LED with FreeMASTER

- Appendix/Backup
- Additional Eclipse Tips
- KDS Register Display

——

<
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Lab Stack of Tools

» User-friendly Real-Time debug monitor
FreeMASTER Data Visualization Tool
Testing and prototyping

Eclipse with GNU (gcc, gdb)
Robust editing, compiling, debugging
Free of charge, no code size restriction

Kinetis Design
Studio

Peripheral Initialization and Configuration
Processor Expert Peripheral and Device knowledge base
Makes using complex silicon simple

Hardware abstraction
Kinetis SDK Comprehensive drivers
Open source license

Powerful board with sensors
FRDM-K64F Onboard debug interface(s)
Low cost, US$ 35 (other boards ~US$15)

Z “freescale’ ...
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Lab Session Map

FreeMASTER [ Monitor

Kinetis Design Studio [ SIS ]

Realtime ]
Eclipse IDE

Application [ Blinky ] [FreL(iabrrr};s;/ter]

Project Build :
Processor Expert [ Creation ] [ Config SDK Config

Kinetis SDK [ OSA ][ HAL ][ Drivers ]

OpenSDA OpenSDA | OpenSDA || OpenSDA |
RRLLKOSE Bootloader Segger ] | CMSIS-DAP )
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Lab Setup
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Lab Session Map: Lab Setup

— : : GNU, Realtime
(INEUS DESION SIUCIO oY A

Application [ Blinky ] [FreLtiebr:l;s;lter]

Project Build :
Processor Expert SDK Config

OpenSDA OpenSDA | E)p;ngD_A-] | _Op;ngDZ -.|

L
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Required Tools for Lab Session

- Kinetis Design Studio V3.0.0

- Download and install from http://www.freescale.com/kds
. Kinetis SDK V1.2.0

- Download and install from http://www.freescale.com/ksdk
- Install SDK v1.2.0 support into KDS v3.0.0

- Install archive in Eclipse:

- C:\Freescale\KSDK 1.2.0\tools\eclipse update\
KSDK_1.2.0 Eclipse_Update.zip

« FreeMASTER V1.4.4, Communication Driver v1.9
- http://lwww.freescale.com/freemaster

- FRDM-K64F Board with Segger OpenSDA firmware
- https://www.seqqger.com/opensda.html

<

Z “freescale ... 14


http://www.freescale.com/kds
http://www.freescale.com/ksdk
http://www.freescale.com/freemaster
https://www.segger.com/opensda.html

Kinetis Design Studio V3.0.0 Installation

- Download and install from http://www.freescale.com/kds
- Kinetis Design Studio installer for Microsoft Windows (v3.0.0)
Install with the default settings

Overview | Documentation || Downloads | Hardware & Tools | Training & Support

Product Downloads Kinetis Design Studio Integrated Development Environment
(IDE) Download &
+ Latest Version

v Updates & Patches
v Existing and MNew licenses

J Current Previous

Version De=scription Date Awvailable

3.0.0 Kinetis Design Studio installer for Linux 64-bit (DEB]. May &, 2015 Cownload Log
3.0.0 Kinetis Design Studio installer for Linux 64-bit (RPK ). May &, 2015 Cownload Log
3.0.0 Kinetis De=sign Studio installer for Mac. May &, 2015 Cownload Log
3.0.0 Kinetis Design Studio installer for Microsoft Windows. May &, 2015 Download Log

<
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Kinetis SDK V1.2.0 Installation

« Download and Install from http://www.freescale.com/ksdk
- KSDK v1.2.0 Mainline release (v1.2.0)

Install with the default settings

KINETIS-SDK: Software Development Kit for Kinetis MCUs uroateo ¥¢

Overview | Documentation Downloads || Hardware & Tools | Training & Support

Product Downloads Software Development Kit for Kinetis MCUs 2
v Latest Viersion Download [
~" Updates & Patches

~ Existing and New licenses

J Current Previous

Version De=cription Date Awvailable

1.2.0 CyaSsL for Kinetis SDEK v1.2.0 with MQX RTOS releases and patches May &, 2015 Downlead Log
1.2.0 KZDK v1.2.0 Mainline release May &, 2015 Downlead Log
1.2.0 KZDK v1.2.0 standalone release for KL33Z for the FRDM-KL43Z May &, 2015 Downlead Log

<
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Adding Kinetis SDK to KDS

- Launch Eclipse/Kinetis Design Studio
- Menu Help > Install New Software

- Install the following update archive:

- C:\Freescale\KSDK 1.2.0\tools\eclipse update\
KSDK 1.2.0 Eclipse Update.zip

& Tnstall [F=8(EcE 555

Available Software

Check the items that you wish to install. \'E)‘_ TI p-
.
Workwith: - jar:file:fC:."FreescalEfKSDK_l.Z.UftooIs«"ec\ip;e_updatefKSDK‘.U_Eclip;e_’zw V- D r ag & D ro p

Find more software by working with the "Aval

type filter text

the zip file into
Ijauuu KSDK 1.2.0 Eclipse Update e 'WOrk WlthI

e KSDK1.2.0 Eclipse Update 1.0.0.6150420

4

| SelectAll | [ Deselectall 1 item selected

Details
Show only the latest versiens of available software || Hide items that are already installed
Group items by category What is already installed?

|| Shaw only software applicable to target environment
Contact all update sites during install to find required software

" @ < Back Finish
L 4
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FreeMaster Installation

- Download and Install from http://www.freescale.com/freemaster
- FreeMASTER Software
- FreeMASTER Communication Driver

- Use installation defaults

<

FMASTERSW (REV 1.4.4) Download
by FREESCALE

FreeMASTER 1.4 Application Installation.

FreeMASTER Communication Driver (REY 1.9) Download
by FREESCALE

FreeMASTER Communication Driver for 308, HCS12, 56F800/E, MPCE500/5600
ColdFire VANZ, Kinetis

Z “freescale ... 18
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FRDM-K64F OpenSDA Firmware Files

- Firmware files
- CMSIS-DAP (factory default, not recommended)
- P&E, included in KDS layout
- Segger, download from web (recommended)
- Use V2.0 files for FRDM-K64F (V2.1 are for K22F!)
- P&E Firmware file
- C:\Freescale\KDS_3.0.0\pemicro\opensda
- DEBUG-FRDM-K64F Pemicro_v108a for_OpenSDA_v2.0.bin
- Segger Firmware file (recommended)
- https://segger.com/opensda.html, scroll to bottom of page

- OpenSDA V2 (E.g. FRDM-K64F boards): Download
JLink OpenSDA V2 2015-04-23.zip

- Unpack zip file: JLink_OpenSDA_ V2 2015-04-23.bin

> £
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https://segger.com/opensda.html
https://www.segger.com/admin/uploads/userfiles/file/J-Link/OpenSDA/JLink_OpenSDA_V2_2015-04-23.zip
https://www.segger.com/admin/uploads/userfiles/file/J-Link/OpenSDA/JLink_OpenSDA_V2_2015-04-23.zip

Updating FRDM-K64F OpenSDA Firmware

- Power Board with 'SDA USB' while RESET button pressed
- Green LED near connector blinks slowly
- Board enumerates as BOOTLOADER

- Copy firmware file (JLink_OpenSDA_V2 2015-04-23.bin) to
BOOTLOADER drive

- Green LED blinks fast

- Repower board with SDA USB port normally
- USB driver might enumerate
- Green LED is on

4 . BOOTLOADER ([v)

. Jf=eventsd

<
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Lab: Kinetis Design Studio:
Create, Build, Debug

%,
Yo
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Lab Session Map: KDS Create, Build, Debug

— : : GNU, Realtime
Kinetis Design Studio Eclipse IDE FreeMASTER [ Monitor ]
o _ Freemaster
Application [ Blinky ] [ Library ]

Project Build :
Processor Expert SDK Config

OpenSDA |1 OpenSDA |
] | CMSIS-DAP
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Outline

- Goal: Using KDS to create, build and debug

- Steps
- Launching Kinetis Design Studio
- Select Workspace, goto workbench

- Create new Kinetis project
= Kinetis SDK
= Processor Expert

- Compile/Build
- Debug

> £
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Launch KDS: Workspace

. Start from the shortcut on Desktop

- C:\Freescale\KDS_3.0.0\eclipse\kinetis-design-studio.exe
- Choose (new) workspace folder

- E.g. in your user account

- Tip: workspace contains settings (usually projects too). Do *not* mix
workspaces between IDE's!

Kinetis Design Studio

4 Workspace Launcher @

Select a workspace

Kinetis Design Studic stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,

Workspace:  Chtmplwsp_kd s3_lah| - Browse...

Kinetis Design
Studio 3.0.0 IDE

[ Use this as the default and do not ask again

QK ] ’ Cancel

<
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Welcome

« Welcome view: links to web and further information
- Click on Workbench to switch to C/C++ Perspective

% C/C++ - Kinetis Design Studio - C:\tmpiwsp_kds3_lab = Ech =
File Edit Source Refactor MNavigate Search Project Run  Processor Expert  Window Help

E ] Welcome &3 £ =
i - =

Z“freescale

Welcome to Kinetis Design Studio M

The Kinetis Design Studio IDE is a complimentary integrated development environment for Kinetis
MCUs that enables robust editing, compiling and debygoipgecidgar designs. Based on free, open-
source software including Eclipse, GNU Compilg GNU Debugger (GDB), and others,
the Kinetis Design Studio 1DE offers designer: tool with no code-size limitations.
Furthermore, Processor Expert software eng knowledge base and helps create
powerful applications with a few mouse clic Rilable on the Kinetis Design
Studio web page.

m

Next Steps

=  Add additional sunnort with the Kinetis SNK =~

<
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Workbench View

File Edit Source Refactor Mavigate Search Project Run  Processor Expert Window Help
o E o (& i 4 ;

{Efj Project Explo... EE] = O |
le ~

Switch

Perspective
Sources,

Files

area .
Outline

drea

[*] Problems 53 JZ| Tasks B Console [T Properties

0 items

-~

Description Resource

Problems and
Console views

L 4
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Creating Project

- Menu File > New > Kinetis Project
- Next, specify a Project name
- Next, select Board (Boards > Kinetis > FRDM-K64F)

.“ﬂf C/C++ - FRDM-KB4F_FreeMASTER_PEx/Sources/freemaster_example.c - Kinetis Design Studio - Chtmpiwsp_kds_3.0
File | Edit Source Refactor Mavigate Search Project Run  Processor Expert  Window Help

Mew Alt+5hift+M » % Kinetis Project
Open File...

.
# New Kinetis Project [= =@]=]

Devices

% New Kinetis Project E=RECE

Create a Kinetis Project

Select the derivative you would like to use
Choose the location for the new project

Processor to be used:

Project name: | MyProject] type filter text ®
. 4 Boards .
Use default location - .
4 Kinetis
Location: | Ciftmp/wsp_kds_3.0.0/MyProject Browse... FRDM-K22F .
FROM-K64F T :
Choose file systern: | default —. o Ip- use

Creates new project for FRDM-KE4F board based on MKG

project contains CPU component and PinSettings compg fl Iter
for this board.

@ < Back Next > Finish

L 4
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Project Creation

« Next, Select Kinetis SDK 1.2.0
- Next, Use GNU C Compiler
« Finish

% New Kinetis Project

Rapid Application Development
SDK, Processor Expert

Kinetis 5DK | KSDK1.2.0

Kinetis SDK Location
(71 Environment variable

@ Absolute path

SDK Absolute Path  C:\Freescale\KSDE_1.2.0
Processor Expert

Start with perspective designed for
(") Hardware configuration (pin muxing and device initialization)
@ Use current perspective
Initialize all peripherals
Project Mode
() Linked

@ Standalone

and Enable Processor Expert

% New Kinetis Project

Processor Expert Target Compiler
Target compiler

Target compiler
GMNU C Compiler

IAR ARM C Compiler
Keil ARM C/C++ Compiler

' 1 |

@ [ma]

Mext =

@ | <Back | || Finish

|

Cancel l

Z “freescale’
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Project Created

<

o

& C/C++ - Kinetis Design Studio - Ch\tmp\wsp_kds3_lab
File Edit Source Refactor Mavigate Search Project Run

(= &S]

Processor Expert  Window  Help

L B R G B (S @ i O B QN m e
] - - - - Quick Access ='¢ |
[ty Project Bxplo... 22 = O £y Compone.. 57 = B 5= Outli.. &2 = B8
=| <}==~{>| ¢ Advanced = e -
a 5 MyProject * _ An outline is not available,
. Properties . Methods
» [wil! Includes
+ (= Documentation typef P T b
. (= Generated_Code || =
» [== Project_Settings = B8
» = SDK
» [ Sources
» [2= Static_Code -
= Component.. 22 = O [2] Problems &2 e Y = 0O
= ‘,b B 0 items .
(= Generator_Configuratic Description Resource Path Locatior
4 = 0Ss I
> EJ osal:fzl_os_abstract L
4 = Processors 1
. & Cpu:MKB4FNIMOVL
4 [ Components
> @J clockManl:fsl_clock -
I T b ] m | P

EJ osal:fzl_os_abstraction
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Building Project

- Have Project root folder selected
- menu Project > Build Project

- Or: use 'Hammer' icon
- Tip: Run in Background

ﬁt}wéiﬁ'ﬁﬁ'

v 1 Debug

igate Search Project Run  Processor 8

L
H#C/C++ - Kinetis Design Studio - Chtmphwsp_kds3_lab o ) X
o - - - - CfC++ - Kinetis Design Studio - Chtmplwsp_kds3_lab
File Edit Source Refactor Mawvigate Search | Project | Run  Processor Expe X X
. _ File Edit Source Refact
frﬁv _.|@v%vw5@vﬁﬁ Open Project ;rﬁ,v 2 ~
i |
: - - - - Close Project _ \_‘__/
I-_\ p . tEx I - EE | E ||:|11:| B‘L”ld.lﬁl”
[ Project Explo £y Compone.. Suild Confiurat [ Project Explow. 52
& | - — uild Configurations
==

& |

JIE? MyProject| 1 - = 2 - Build Project = .E| =5
> [l Includes | | Propertiess—r Build Working Set 4 MyProject
i typef » [mit Includes
> = Documentation ¥ £ Clear... .
— T > [= Documentation

4 Build Project

@ Building project...

Lo o=

Invoking Cormmand: make all

[] Always run in background

[Run in Background] ’ Cancel

<

| [ Details >

Z “freescale’
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By~ @ BT [Ty @ vids v C

‘[ Build 'Debug’ for project ‘MyProject’ }

% Compone. &3 a& Compone
Advanced L=

Properties . Methods




Building

- Warnings/Errors reported in Problems view
- Should not report any errors (hopefully ©)
- Eclipse parses tool output from console

- Tool Output is in Console view

- Switch Console with 'triangle' menu =45
ik| ~E - il

1 Processor Expert

|#! Problems 7 4= Tasks [ Conscle [ Properties == H El 2 CDT Global Build Console
0 itemns =] 3 CDT Build Console [MyPraoject]
Description Resource Path Lo

(% Problems = Tasks B Conscle i3 [] Properties = Progress f
S oE) BB =~

CDT Build Cansole [MyProject]
maKe all

4 'Invoking: Cross ARM GNU Print Size’
arm-none-eabi-size --format=berkeley "MyProject.elf"
text data bss dec hex filename
lacaa 128 2288 13228 33ac MyProject.elf
"Finished building: MyProject.siz’

m

@9:27:45 Build Finished (tock 3s5.212ms) -
< 1 [
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Debug

- Have project selected
- Use 'Debug' icon

Vi B E

{76

- If no recent launch: dialog to select configuration

- *
0 CfC++ - MyProject/Sources/main.c - Kinetis Design Studio - C\tmptwsp_kds3_lab
Eile Edit 5Source Refactor Navigate Search Prﬂjed Run
| S m K-

|__|>:|F' it Bl - = g @ ) - “# Launch Configuration Selection = @
rojec plarer main.c
= = | — e T =) e Choose a launch configuration to debug
=% Bl b

= S !

l =5 MyProject 1 il ** [@file main.c
: %%, pInaries ** @version 81.81 EM}rPruject_Debug_GpenGCD
* [c | MyProject_Debug_PME
[c | MyProject_Debug_Segger
Cancel

_ @ N
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Debug Perspective

- |If asked to switch to Debug perspective

- Enable 'Remember my decision’
- |If asked to agree to Segger 'Terms of use'. Accept
- |If asked about not supporting SWO: OK (will fix that one later)

J-Link V4.98b - Terms of use

The connected emulator iz an OpenS DA running a J-Link compatible firmware,
In order to make uze of thiz fimware, the following Terms OF Lee must be accepted.

3

e e

“# Confirm Perspective Switch @
"0.' This kind of launch is configured to open the Debug perspective when it suspends,
~ This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint

management.

Do you want to open this perspective now?

| Remember my decision

Freescale target devices. Using it with other devices is prohibited

b boards only. It ; .
evelopment and/ | J-Link V4.96 Warning

Ut any warranty a
IpenS0A platfarr

oA segger.
b be considered »

EGGER prior tou
=it hittp: /w2

& recommend oul

J-Link PRO [http: /v zegger. comdlink-pro.himl)
J-Link Ultra+ [http: /Ao zeqger. conmdjlink-ultra-plus. Rtml)
J-Link. PLUS [hittp: /A segger. comdlink-plus. html]
J-Link, [http: £ Avans. segger. comdjlink. btml)

! The connected emulator does not suppoert serial wire output (SWO).

0K

For professional production flash programming we recommend:

2 v Do naot show this message again for today Dacling | Nept
lag

: - freescale . Public 33




Debug Perspective

% Debug - MyProject/Sources/main.c - Kinetis Design Studio - C:\tmplwsp_kds3_lab =@ |
File Edit Source Refactor Mavigate Search el B x A
AnRAFNERENREEE S AP R SR 1SN NS s B o B Re= R S
3 8 e = Quick Access | w | B C/ce+
45 Debug 52 | Run, Step, stop... |i=s» ¥ = 5 | @=V. 2% ®%6. ¥WR. TTE. P, mM. = B
F] MyProject._Debug_Segger -Link Debugging] - g2k B | G 3 ’34| et ~
4 2 MyProject.elf . . Name Ty}
4 o Thread #1 <main> (Suspended : Breakpoint)
|= main() at main.c:48 Oxab _ 1 Variables 3
sl ILinkGDBServerCL n
o] arm-none-eabi-gdb -
o] Semihosting and SWV |4 ¢
[ main.c 52 = O g= Outline i1 = B
/* Write your local wariable definition here */ - & B R o ¥
/*** Processor Expert in _
PE_low level init(); Db 3 ' (%
/*** End of Processor Ex L} — - .0 alle
. e here
Source with |-
Breakpoint Resume,
o any codll Continue
f*¥** RTOS startup code. -
< m i
E] Console 51 = Tasks [* Proble * = O
MyProject Debug_Segger [GDB SEGGER Step-Over | Assembly
Read 4 bytes @ address Bx@8e@e Siepping &
Reading 64 bytes (@ address 8x2
4
4 L

L
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Terminating Debug Session

- Terminate with 'Stop' Icon
- Do NOT start another debug session if one is already running!
- Switch back to C/C++ perspective

% Debug - MyProject/Sources/main.c - Kinetis Design Studio - C:\tmp\wsp_kds3_lab E'@
Eile Edit 5Source Refactor MNavigate Search  Project _Bun  Processorbypedt  Window  Help
i it O G I%I R | & B
: - 4 =1 w7 [TerminatE(Ctr|+F2Jl Quick Access %\| Hg| C/C++
45 Debug 52 |i# ¥ = B8 |®-V. 2 |%B. WR. IE. ZP. M. = O
4 [c] MyProject_Debug_Segger [GDB SEGGER J-Link Debugging] = | 4 Fy e v
4 12 MyProject.elf Name in
4 % Thread #1 <main> (Suspended : Breakpoint)
= main() at main.c48 Oxabc -
S TR Ml o 1= T JS il
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Editing Debug Configuration

- Toolbar menu, or Menu Run > Debug Configurations...

=

nfigurations

Processor Expert  Window Help

[ Jo-9-q-in] s e

E 1 MFPFDjECt_DEhUg_SEggEF Mame: MyProject_Debug_Segger
Main :#;? Debugger | B+ Startup | B Source | [ Comman

3
. Project:
. . ation
Debug Configurations... bugger | | MyProject

Organize Favorites... pron C/C++ Application:
ng
| Debug/MyProject.elf

Lo =5
[©] MyProject_Debug_OpenOCI
4 [E| GDB PEMlicro Interface Debuggi o ) )
[E] MyProject_Debug_PNE Build (if required) before launching

4 [&] GDB SEGGER J-Link Debugging

Variables... ”Searcﬁproject...][ Browse... ]

Build configuration: |LUse Active vl
[c | MyProject_Debug_Segger
= Launch Group (71 Enable auto build () Dizable auto build
@ Use workspace settings Configure Workspace Settings...
1 | (10 3
] . Apply Revert
Filter matched 12 of 12 items

@' [ Debug J [ Close

<
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Segger Debug Configuration

Connect to running
target

Detect already
running debug
session

Timeout configuration

Disable GUI (e.qg.
during Segger
firmware update)

<
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Public

Main | %5 Debuggerl [ Startup| By Source| = Qommon‘

J-Link GDE Server Setup

Start the J-Link GDB server locally Connect to running target

Executable: Sijlink_path}/S{jlink_gdbserver} ’Browse...l [Variables...]

Device name:  MEB4FM1MOcod 2 Supported device names
Endianness: @ Little () Big

Connection: @ USB o {USB serial

Interface: @ SWD =) JTAG

Initial speed: ) Auto () Adaptive @) Fixed 1000 kHz

GDE port: 2331

SWO port: 2332 Verify downloads Initia

Telnet port: 2333 Local host only  [] Silent

Log file:
Other options:  -singlerun -strict -timeout 0 -nogui

Allocate console for the GDE server Allocate conseole for semihosting and SWO

GDE Client Setup

Executable: S{cross_prefictgdbS{cross_suffix} ’Browse...l [Variables...]

Other options:

Commands: et mem inaccessible-by-default off -

Remote Target
Host name or IP address: | localhost

Port number: 2331

[7] Force thread list update on suspend

‘| i | *

=
Ractnra dafanltc

»
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Segger Debug Configuration: SWO

Main | %5 Debugger | B Startup| & Source| [ Common

. Initialization Commands
° Dlsa’ble SWO for [#/|Initial Reset and Halt. Type: Low speed: 1000 kHz
boards without it JTAG/SWD Speed: @ Auto () Adaptive () Fixed kHz
. Enable flash breakpoints.
to get rld Of Enahlesemihusting. Conscle routed to: [¥] Telnet [ GDE client
Warnlng dlalog [|Enable SWO. CPU freq: | 0 Hz. SWO freaq: | 0 Hz. Port mask:

Press Apply

Load Symbgls and Executable

symbols

J-Link ¥4 .96 Warni

Workspace...

I L The connected emula

does not support serial wire cutput (WO,

Workspace...
Ok |
Vd Runtime Options N,

[ ram application (reload after each reset/restart)

Fun/Restart Commands
Pre-run/Restart reset. Type: (ahways executed at Restart)

<
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P&E Debug Configuration

- Easier device
selection in v3.0.0

- Advanced flash
programming
option

<

Z “freescale ...

Main i? Debugger‘ = Startup‘ E_/ Source| | Common|

PEMicro Interface Settings

VI Compatible Hardware

Additicnal Opticns
[7] Mass erase on connect Use SWD protocol

Advanced Options

Hardware Interface Power Control (Woltage --> Power-Out Jack)

Power off target upon software exit |2V
Target Communication Speed

Debug Shift Freq (KHz)® | 5000

[7] Delay after Reset and before communicating to target for

GDB Server Settings
Launch Server Locally
Hostname or IP: localhost Port Mumber: 7224

Server Parameters:

GDE Client Settings

Provide power to target Regulator Output Voltage Power Down Delay

Interface: lOpenSDA Embedded Debug - USE Port

Part: | USBL - OpenSDA (DBIBTESC) - | | Refresh |

Vendor Freescale Family: Kéx Target: K64FNIMOM12
Specify IP Specify Metwork Card IP

Power Up Delay ms

*

m
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P&E Advanced Programming Options

% Advanced Options

FIaSh AIgO SeleCt|On Flash Algorithm Selection

=

Mon-Volatile Memory Preservation

°
. .. Use the following flash algorithrm when programming Data that r"?lslige in d T"?sené'i: rangs of
. memaory will be maintained throug
° \JTAG Dalsy Chalnlng flash data: erase/program cycles, Yalues will be
[freescale_kﬁ#fnlmﬂmll_lﬂlxﬁﬁk_pﬂash.arp V] masked to match the row size of the
° Memory Preservat|0n [] Use Alternative Algorithm | Browse... memen”
["] Preserve this range (Memory Range 0)
- Trim Register - 0 Toi |2
. ITAG Daisy Chain Settings
programmlng Use Daisy Chain serve this range (Memery Range 1)
0 To: |3
L Tap Mumber: | 0 Pre-IR Bits: | 0
¢ Program partltlon ! Preserve this range (Memory Range 2)

Program Trim Registers

Use custom trim reference frequency: | 0.0

Program Partition
Enable Partitioning for the device 0

Preserve Partitioning for the device

Default trim reference frequency is: 32768.0

From: |0 To: |3

[] Calculate Trim and Program the Mon-Volatile Trim Register

Hz (Valid Range: 31250.0 to 39062.5 Hz)
Hz

Partition [13:12] = EEESPLIT, Partition[11:8] = EEESIZE
Partition[7:4] =4'b0000, Partition[3:0] = DEPART

EEPROM data set size must be within 0:00,.0:00
FlexMVYM partition code must be within 0x00,.0:00

0] 4 ] [ Cancel

<
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Few Eclipse Tips ©

(more in the backup slide section)

Z “freescale

Public

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, MagniV, mobileGT, PEG, PowerQUICC,
Processor Expert, QorlQ, QorlQ Qonverge, Qorivva, Ready Play, SafeAssure, the SafeAssure logo, StarCore, Symphony, VortiQa, Vybrid and Xtrinsic are trademarks of Freescale
Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet, Flexis, Layerscape, MXC, Platform in a Package, QUICC Engine, SMARTMOS, Tower, TurboLink
and UMEMS are of Freescale Inc. All other product or service names are the property of their respective owners. © 2015 Freescale Semiconductor, Inc.




Enable Parallel Build

- Reduces Build time by factor 2-4 (depends on number of cores)
- Project > Properties > C/C++ Build

- Behavior tab

- Enable parallel build

# Properties for MyProject =R ES
type filter text C/C++ Build i r w
» Resource
Builders
4 C/C++ Build Configuration: ’Debug [ Active ] T] ’Manage Configurations...

Build Variables
Environment

Logging | =] Builder Settings | © Behavior | . Refresh Policy |
Settings
Tool Chain Editor Build settings
Tools Paths St-:up on first build error [¥] Enable parallel build
» C/C++ General i@ Use optimal jobs (8]
Linux Tools Path () Use parallel jobs: | &
- Processor Expert () Use unlimited jobs

5

<
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Tip: Processor Expert View Location

- Make room for other views (sources, ...)

- Move Processor Expert Views to 'Outline' area

- Drag 'Tabs’' to new place

2y Compone.. 2 %Y Compore.. — O 5= Outline i3

Advanced

An outline is gt afailable.

Properties ~_M
type f
nent nam
4 A”i nent version 1.2,
a | [ ==
refetal -
LI 1 [ 111 b

<
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HC Hc = =o @m gFT T O

-

Alphabetical . Categories | Processors| ™

T All reposit

Component Component |+
@ 74HC164 Legacy User (4
@ 74HC595 Legacy User €
@ App SMAC_Hello Legacy User C
(@) AT25HP512 Legacy User ¢
@ BasicProperties Kinetis
0 BitlD_to_PCA9554 Legacy User C
€3 Dlictanth EGRET [P Hear?

1 | 1] [ 3

Filter on for MES4FNIMOVLLLZ (MyProject)



Tip: Processor Expert Advanced Mode

. Switch to 'Advanced' mode to see all properties

% Compeonent Inspector - osal &3

= H ’% Component Inspector - osal 23 = B
dvanced | o o> T Basic [lj e = ¥
Properties Methn:-dq Properties M'Eth':'dq f pp—
: : | Change visibility to Advanced
type filter te - type filter te . ™
nent name  osal |:| nent name  fosal =
4 Al o nent version 1.2.0 4 a4 All nent version 1.2.0 |i|
]
¥ oy << | eMetal - 405 | reMetal -
> Used
Sharn
o imer . Shared c::nr‘m:n:nnentS\I i Shan _ \I i
«[m b 4 | m | b imer . Shared components
4 |.m 3 1 [ ] |

<
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Tip: Processor Expert Classic View

- Disable Tabs view
- Needs less space
- Better readability and navigation

% Cgmpgnentlnspectgr-gsal E@ = 0 % C &3 i >>2 = A % CDmpDﬂEHtIHSPECtDr- l:lSEl EE
Basic SR A N Basic 9 @
Properties . Methods Basic Properties . Methods
type filter te T @ Advanced
nentname | fpsal Mame Yalue
4 All o5 nent version 1.2.0 Ignore Constraints and non-Criti Component name osal
4
 Usedl 6 refetal  — Expand Al Component version 1.2.0
Shar: . Collapse All a 05 BareMetal
- imer . Shared components 4 Used timer SysTick
4 [ 3 4 | 1 | r Help on Component — e
- Export Component Settings as Template... 1| L |
_‘i Edit comment
Open New Pinned View
v Tabs view
By
Tacks B Console 52 Properties 1 <= Navigg?:fe back to pin_init:Pin5ettings
Mavigate forward
&4 °
COT Build Censole [MyProject] 4" Search... Ctrl+F
arm-none-eabi-size --tormat=berkeley "MyProject.s

<
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Tip: Making Processor Expert Settings persistent

- Menu Window > Preferences > Processor Expert > General
. Settings stored in Workspace

# Preferences o (& ]
type filter text Processor Expert General =1 v
+ Mylyn -
4 Processor Expert Auto connect component Yes
Component Develoj Enable new component in config..  In all configurations
General Default items view level Advanced
Repositories and Pat | Preferred inspector views Classic View
- Remote Development Inspector columns count 1
- Remote Systemns Undao/redo steps 20
» Run/Debug Different component version duri..  Always ask
- Specfile Editor E
- Team
Terminal
- Tracing s [Restore Defaults-] [ Apply
4 m b d i x
':?;' [ oK ] ’ Cancel

> £
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Tip: Do not Build Before Debug

Workspace setting

If doing a build
anyway before
debug

Menu Window >
Preferences >
Run/Debug >
Launching

Disable Build (if
required) before
launching

F

% Preferences

type filter text

. General
o DT+

Changelog
Createrepo
Freescale Licenses

- Help

. Install/Update

. Library Howver

. Mylyn

- Processor Expert

. Remote Development

Remote Systems

Run/Debug
Console
External Tools

- | Launching

OpendCD
Perspectives
SEGGER J-Link
String Substitution
View Management
View Performance

# C/C++ - Kinetis Design Studio - C\trptwsp_kds_3.0.0

Proces

File Edit Source Refactor Mavigate Search  Project Run
:=<jv I §E‘|§j\‘:|um}5\

= O

L7y Project Explorer &3

| Build 'Debug’ for project 'MyProject’

m

Launching

Save required dirty editors before launching

Always Mever @ Prompt

Wait for ongoing build to complete before launching

@ Always Mever Prompt

Launch in debug mode when workspace contains breakpoints

Always @ Mever Prompt

Continue launch if project contains errors

Always @ Prompt

General Options
[] Build (if required) before launching
| Remove terminated launches when a new launch is created

| Prompt for confirmation when removing a configuration from the launch history

Size of recently launched applications list: 10

Launch Operation
Always launch the previously launched application
@ Launch the selected resource or active editor. If not launchable:
Launch the associated project

@ Launch the previcusly launched application

| Restore Defaults ‘ ‘ Apply

[ OK l | Cancel

> £
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Tip: Do not generate code before build automatically

- Project >
Properties

- If user generates
code after PEx
changes

- Can disable
‘Generate code
before build
automatically’

[

% Properties for MyProject

type filter text

- Resource
Builders

> CfC++ Build

.« CfC++ General
Linux Tools Path
Processor Expert
Project References
Run/Debug Settings

- Task Repository
WikiText

t5. Components - MyProject &3

= O
=

+ = Generator_Configurations &

4 = O5s

| Generate Processor Expert Code

3 EJ osal:fsl_os_abstraction
4 (= Processors

Processor Expert Project Options - MyProject

Mame

Main medule name
Main & Events directory
Generated code directory
Static code directory
Documentation directory
Project settings directory

Main module update

Event modulel(s) update
Update of other user modules
Generate I5Rs

Set periph. init component name as periphe..

VYalue

main

Sources

Generated_Code

Static_Code

Documentaticon
Project_Settings

Yes

Smart update (recommended)
Smart update (recommended)
Smart update (recommended)
Mo

Delete unused events and ISRs Yes
Delete unused previously generated files Yes
Disable Processor Expert changes Mo
{ Generate code before build automatically Mo
Save project before code generation Yes
Create code generation log Mo
Code generation reference number 0

m

ok ||

Cancel

> £
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Blinky LED
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Lab Session Map: Blinky

GNU,

FreeMASTER [ Realtime ]

Kinetis Design Studio Monitor

Eclipse IDE

— : Freemaster
Application Blinky Library
Project Build :
Processor Expert Creation Config SDK Config

OpenSDA OpenSDA | OpenSDA || OpenSDA |
FRDM-K64F Bootloader Segger ] | CMSIS-DAP

L
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Outline

- Blink the RGB LED on the FRDM-K64F board
- Red: PTB22
- Green: PTE26
- Blue: PTB21

- Drive pins with SDK fsl_gpio component

TP13 e
. D12
3 = T ] 3 (2,4)
BTam <<PT|322 RES ’.}\/\/‘43%3\',:; LEDRGE RED 1 !;‘a_ EGI 4 LEDRGE_GREEN R73 W2?0 PTE26 >> PTE26 pg(2,4)
2 % 2 LEDRGE _BLUE R71 ,“Nz?{] PTB21 >> PTB21
. TP14

> £
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Components Library: add fsl _gpio

- Filter: gpio
- Repository selection: KSDK 1.2.0

- Double click on fsl_gpio to add it to the project
- Or: drag&drop it to '‘Components' view

t=. Components - MyProject 53 = 0 £y Components Library 52

=% @8 v _ | o
. [= Generator_Configurations Alphabetical . Categories | Processors | Board Cnnflguratlnnq
4 = 05 5
io KSDK1.20
- 08| osal:fsl_os_abstraction T op [

4 (= Processors
> G Cpu:MKG4FNIMOVLLL2
4 = Components
s @J clockManl:fsl_clock_manager

Component Component Repository Descripticn

fsl_gpic KSDK1.2.0 Kinetis SOK Peripheral Driver (gpic)
fsl_gpic_hal K5DK1.2.0 Kinetis 50K HAL (gpic)

. 4 pin_initPinSettings L Init_GPIO K5DK1.2.0 General Purpose Input/Cutput - Peripheral Initializa
B ﬂ] inthManl:fsl_interrup

: : 1| 1] [ 3
> @J fel_gpic:fsl_gpio

Filtering disabled, active project MyProject

<
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Processor Expert Repositories

- Ablility to have multiple repositories with components
- Easy to separate between different versions (e.g. SDK)

- Menu Window > Preferences > Processor Expert >
Repositories and Paths

4 Preferences o [E ][]
type filter text Processor Expert Paths =T -
» General -
. C/C++ i Processor Expert directories configuration:
Changelog System directory  C\Freescale\KD5_3.0.0heclipse\ProcessorExpert
Createrepo

m

Freescale Licenses
Component repositories:

> Help
> Install/Update i Add
» Library Hover Mame Location
> Mylyn Kinetis file:/S{ProcessorExpert_locl/Repositories/Kinetis_Repository Edit
4 Processor Expert Legacy User Components file:/${ProcessorExpertPath:user}
Component Development My Components file:/S{home_ProcessorExpert_locl/MyComponents R
General 7] KSDK11 file:/${ProcessorExpert_loc}
Eeposianes and Paths KSDK 1.2.0 file:/${ProcessorExpert_loc)/Repositories/KSDK120_Repository
> Remote Development [Ex—]
- port
«_Remnte Sucteme
4 | n | 3

m

@ [ ok || cancel

<
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Component Inspector

- Double Click on gpiol in Components view to open Inspector

= Components - MyProject 53

—

R R

» [ Generator_Configurations
4 [ O5s

b @J osal:fzl_os_abstraction
4 [ Processors

; Q Cpu:MEG4FMNIMOVLLLZ
4 [ Components

b @J cleckManl:fsl_clock_manager

- i pin_initPinSettings

. 2| intManl:fs| interrupt_mana

; %J gpicl:fsl_gpio

<
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=

s%*Cu:ur'r1|;:|ur1vantI... s %CnmponentsLi... D= Outline (&) Make Target [E] Task List

=

Properties . Methods | Events

Mame Value
Component name gpicl
Component versicn 1.2.0

4 Input pins Enabled
4 Input configurations 1

4 Input configuration 0 Enabled
Configuration name  gpicl_InpCeonfigl
4 Input pins number 1

a PinD Enabled
Pin J199 4
Pin name 1199 4

Interrupt/DMA Interrupt/DMA request is disabled.
a4 Electrical featu

Pull enable Enabled
Pull select Down
Passive filte Enabled
Digital filter Enabled

4 Output pins Enabled

4 OQutput configurations 1

Details

PTC15/UART4_TX/FE_A

Warning: This value is n

4| m

54
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Red LED Conf|gurat|on 2y *Component Inspector - gpiol 57 8% Components Library 5= Outli

- Disable Input pins (we
are only using output)

- Set Output Pin0 Pin to
PTB22

- Specify Pin Name
led red

- Initial Output logic to 1
(LED is LOW active)

 In the Initialization
section, disable the
Input pins

<
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Properties . Methods | Events

Mame Value Details
Component name gpicl
Component version 1.2.0
Input pins Disabled

4 Output pins Enabled

4 Output configurations 1

4 Output configuratior Enabled
Configuration nan gpiel_CutConfigl
4 Output pins numt 1

4 Fin 0 Enabled
Pin LEDRGE_RED

Pin name led_red
Output log 1 -

4 Electrical f
Slew rat Slow

PTB22/5P

Drive st Low
Open d Enabled
4 Initialization

F Auto initialization Enabled
[ Input pins Disabled
4 Output pins Enabled

Init configuration gpicl_CutCenfigl

4 Interrupts
55



Adding more: Green and Blue LED

Click into field for 'Output pins
number'

Use '+' button to increase it to a
total of 3

led_green: PTE26
led blue: PTB21

Enabled
Output configurations 1

Output pins

4 Output configuration Enabled
Configuration nan gpicl_OutConfigl
4 Output pins numk >
4 Pin 0 Enabled
Pin LEDRGE_RED
Pin name led_red
Output log 1
4 Electrical f
Slew rat Slow

Drive st Low

Component name gpicl
Component version 1.2.0
» Input pins Disabled
4 ¥ Output pins Enabled
4 ¥ Output configurations 1
4 ¥ Output configuration 0 Enabled

Configuration name

gpicl_OutConfigl

Open d Enabled

Enabled
J12_1/LEDRGE_GREEMN
led_green

4 Pin 1
Pin
Pin name
Output log 1
4 Electrical f
Slew rat Slow

D

PTB22/

PTE26/

PTBA/

4 ¥ Output pins number 3 (=)= Drive st Low

4 Pin 0 led Open d Enabled
Pin RGE_RED 4 Pin 2 Enabled
Pin name led red Pin LEDRGE_BLUE
Qutput logic 0 D| Pin name  led_blue

., Output log 1
o .
Z " freescale 56




Generating Code

[ Project Explorer 53 = <a1=’=é>| =
a5 MyProject

- 'Generate Processor Expert Code' button
- Code in 'Generated_Code' Project Folder e

> = Debug
. [ Documentation

4 = Generated_Code
. = SDK
> |n] board.h
s g clockManl.c
t5. Components - MyProject 53 = O > [B clockManl.h
> @ Cpu.c
= [F E - > ) Cpuh
i ) ) > € gpiol.c
» = Generator_Configurations . [H gpioLh
a = OSs [ GEHEFEtEF’FDEESEDF Expert Code . [ hardware_init.c
. : - g osalc
_.:- EJ osal:fsl_os_abstraction . [ osalh
4 [ Processors . [ PE_low_level_init.h
» i) CpuMKG4FNIMOVLLL2 > lg] pin_init.c
4 [= Components 8l pin_inith
— T = Prgjecsemngs
> @J clockManl:fsl_clock_manager > = SDK
> Ui pin_init:PinSettings > & Sources

> = Static_Code
% ProcessorExpert.pe

> @J gpiol:fsl_gpio ProjectInfo.xml

5 ﬂ’] intManl:fsl_interrupt_manager

<
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Processor Expert makes usage of SDK easy...

- Adds SDK files and compiler settings to project ©

E‘:, Project Explorer &3

4 |=5 MyProject
» q;f’ Binaries
> il Includes
> [= Debug
> [= Docurmentation
» = Generated_Code
» [ Project _Settings

4 = SDK
4 [= platform
> = CMSIS
» [ devices
4 [ drivers
> = inc
FREE e
4 (= gpio
b g fsl_gpio_common.c
b g fsl_gpio_driver.c
» 2= rtc
> 2= hal
¢ [ 053
» [ system

&) Tool Settings | 3 Toolchains | 4 Build Stepsl

Build Artifactl Binary Parsersl a ErmrF‘arser5|

@ Target Processor
(2 Optimization
(# Warnings
(# Debugging
a4 33 Cross ARM GNU Assembler
(% Preprocessor
(# Includes
(# Warnings
@ Miscellaneous
4 B8 Cross ARM C Compiler
(# Preprocessor
@ Includes
@ Optimization
(2 Warnings
(# Miscellaneous

Include paths (-I)

€ & 8§ 0l

" ProjDirPath )/ SDK/ platform/hal/inc"

" ProjDirPath}/SOKS platform/hal/src/sim/MEB4F12"

" ProjDirPath} SDK/ platform,/system,/src/clock/MEB4F12"
" ProjDirPath}/SDK/ platform,/system,/inc”

"5 ProjDirPath}/SDK/ platform,/ osa/inc”

"8 ProjDirPath}/SDE platform,/CMSIS Include"

"8 ProjDirPath /50K platform,/devices”

"8 ProjDirPath /50K platform,/devices/MEB4FL2/include"
"8 ProjDirPath}/SDK platform,/devices/MKE4FL2 /startup”
" ProjDirPath}/ Generated_Code/SDK/ platform/devices/MKBE4F12;
" ProjDirPath}/Sources”

" ProjDirPath}/Generated_Code”

"5 ProjDirPath} SDK platform,/ drivers/inc”

4 | 1] 3

- SOUTCES
» [ Static_Code

B Drnreccnrbunart ne

<
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Adding Code

- Open main.c
- Add endless loop (for(;;) .)

- Add code to toggle output pins
- Tip: Drag&Drop function name

for(5;) {
GPIO_DRV_TogglePinOutput(led blue);
GPIO DRV TogglePinOutput(led green);
GPIO DRV TogglePinOutput(led red);

}

5. Components - MyProject 53 = O

S

> = Generator_Configurations
= 0Ss
> EJ osal:fsl_os_abstraction
= Processors
S Q Cpu:MKB4FMNIMOVLLL2
4 = Components
3 Qy clockManl:fsl_clock_manager
- UiF pin_init:PinSettings
+ 5| intManl:fsl_interrupt_manager
4 @ gpiol:fsl_gpio
s @ fsl_gpic_hall:fsl_gpio_hal
) m fsl_port_hal2:fsl_port_hal
H| GPIO_DRV Init
M| GPIO_DRV_InputPinInit
M| GPIO_DRV_OutputPinlnit
M| GPIO_DRV_GetPinDir
H| GPIO_DRV_SetPinDir
H| GPIO_DRV_WritePinOutput
] GPIO_DRV_SetPinCutput
M| GPIO_DRV_ClearPinOutput
H] GPIO_DRV_TogglePinOutpu

1%

[ %

<
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/*lint -save -e378 Disable MISRA rule (6.3)
= int main(void)

/*lint -restore Enable MISRA rule (6.3) check

1

/* Write your local variable definition her

/*** Processor Expert internal initializati
PE_low _lewvel init();
/*** End of Processor Expert internal initi

/* Write your code here */

for(;;) {

GPIO DRV _TogglePinOutput(led blue);
GPIO DRV _TogglePinOutput(led green);
GPIO DRV TogglePinOutput(led red);

}

/* For example: for(;;) { } */

/*** Don't write any code pass this line, o
/*** ATOS startup code. Macro PEX_RTOS_STAR
#ifdef PEX_RTOS START

PEX_RTOS_START(); /* Sta
#endif
/*** End of RTOS startup code. **%/
/*** Processor Expert end of main routine.
for(;;){}
/*** Processor Expert end of main routine.
} /*¥** End of main routine. DO NOT MODIFY THI
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Testing it out...

<&
4

Build %

Download and debug #
Step through the code
LED's shall toggle

Run the app

- LED is toggling fast
- =>Need a delay

> £

“freescale’

Public

% Debug - MyProject/Sources/main.c - Kinetis Design Studio - C:\tmp\wsp_kds3_lab

(E=1 Eof|

File Edit Source Refactor Navigate Search Project Run  ProcessorExpert Window Help
i SR e R & O~ @ri®mE v (3
Q - ﬁ L = - Quick Access i'g @C;‘C++
j%‘,’;Debug b | = T = 8 8 Breakpoints i3 = 8
4 [T] MyProject_Debug_Segger [GDB SEGGER J-Link Debugging] = &3 & W | EFBES -
4 .T‘.)n"‘ MyProject.elf I [# . main.c function: main] [tvoe: Temporare]
|| main.e 1 | fsl_os_abstraction_bm.c = 8 o= Outline 53 = 8
| PE_low_level init(); - SICER IR T
/*** End of Processor Expert internal initialization. u Cpuh "
ite your code here */ & Eventsh =
for(;;) { 2 cleckManl.h
GPIO_DRV_TogglePinOutput(led blue); - = pin_inith
[ BT — » = osalh -
& Console 32 ] |-Ea'J'_.:"| E||="E':=J'=E|
MyProject_Debug_Segger [GDB SEGGER J-Link Debugging] JLinkGDBServerCL
Starting target CPU... -
...Breakpeint reached @ address Bx@e@e0ABC
Reading all registers
Removing breakpoint @ address @x@@BeBABC, Size = 2
Read 4 bytes @ address 8x@e@@8ABC (Data = @xFFF2F7FF)
Reading 64 bytes [@ address @x28@2FFC@
4 3
Writable Smart Insert 49:1 44M of 475M |
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OSA: OS Abstraction

- OSA comes in bare metal with (optional) tick timer

- Can be used for delays

‘t=. Components - MyProject 73 = O
SHE - T

¢ [ Generator_Configurations

FE .
» EJ osal:fsl_os_abstraction
F ToOC eSS

: Q Cpu:MKB4FN1IMOVLL2

4 = Components
. 3@] clockManl:fsl_clock_manager
- U pin_init:PinSettings
. &ff| intManl:fsl_interrupt_manager
b @J gpicl:fsl_gpio

<
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% Component Inspector - osal 23

Properties . Methods

Mame Value
Component name osal
Component version 1.2.0

a 05 BareMetal
4 Used timer SysTick

Device SysTick
Counter SY5T_CVR
Tirner pericd 1ms
- Interrupt settings
4 Shared components
fsl_clock_manager clockManl
fsl_interrupt_manager inthanl

Easicﬁ{,‘j e

Details

SysTick
SYST_CVR
Clock cfg. 0: 1.000 ms; Clock cfg. 1.

4
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Adding OSA_TimeDelay()

- Delays for the specified number of milliseconds

- Add code, build and debug...

» [ Generator_Ceonfigurations
4 (= Ohs
d EJ osal:fsl_os_abstraction
» = specific
M O54_SemaCreate
™ 054 SemaWait

-

H O54_MerAlloc
H 054 _MemAllocZero

M| Uon, TIEEC
M 054 _InstalllntHandler
M| OSA_EnterCritical

M OS4_ExitCritical

F OSA_Init

M OS54 _Start

> £
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for(5;) {
GPIO_DRV_TogglePinOutput(Lled blue);
7 OSA TimeDelay(500);
GPIO_DRV_TogglePinOutput(Lled green);
>y OSA_TimeDelay(500);
GPIO_DRV_TogglePinOutput(led red);
OSA TimeDelay(500);

}




Summary

- Adding SDK for GPIO (used for LED's)
- HAL
- Driver

- Processor Expert makes usage of the Kinetis SDK really easy
- Component Repositories
- Configuration/Initialization of driver
- Graphical User interface
- Adds SDK include paths to compiler settings
- Adds SDK source files to project
- Drag&Drop of function/names

> £
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Lab Session Map: FreeMaster

FreeMASTER [ Monitor

Kinetis Design Studio [ SIS ]

Eclipse IDE

Application Blinky [ FreL(iabr?;s;/ter]

Realtime ]

Project Build :
Processor Expert SDK Config

Kinetis SDK OSA [ HAL ][ Drivers ]

OpenSDA OpenSDA | OpenSDA || OpenSDA |
RRLLKOSE Bootloader Segger ] | CMSIS-DAP )
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Sample LED Control Code

- Simple demonstration code for LED
) GIObaI Wh|ChLED Variable int whichLED=1; /* default red */

- Code inside main()
- Bits: 1:red, 2:green, 4:blue

for(5;) {
if (whichLED&1) {
GPIO DRV_ClearPinOutput(led red); /* red ON */
} else {
GPIO DRV_SetPinOutput(led red); /* red OFF */
¥
if (whichLED&2) {
GPIO DRV _ClearPinOutput(led green); /* green ON */
} else {
GPIO DRV_SetPinOutput(led green); /* green OFF */
¥
if (whichLED&4) {
GPIO DRV_ClearPinOutput(led blue); /* blue ON */
} else {
GPIO DRV_SetPinOutput(led blue); /* blue OFF */

}
}

> £
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Benefits of FreeMASTER

- Goal: inspect/change application variables (LED)

- User friendly real-time debug monitor

- Visualization of target states: memory, variables, ...
- Read/Write Date while target is running

- Monitoring and debugging

- Prototyping/Demonstration platform

B v e

Target Application

Host with
FreeMASTER

FreeMASTER
. Communication Library
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Adding FreeMASTER to Application

- Initialization of communication channel (UART, CAN, ...)
- freemaster_cfg.h for configuration
- Either ISR or Polling
- Polling in Application loop (only needed if not using Interrupts)
- Recording in Application loop (records variable changes, etc)
- Initialization of Driver Library

Comm Channel Target Application
Init

freemaster_cfg.h

Communication FMSTR_ISR()
ISR D

FMSTR_ Init() FreeMASTER
Driver

FMSTR_Record () Library

FMSTR_Poll()
Z “freescale ... | 68



Adding FreeMASTER Communication Drivers

- Copy freemaster_driver folder to

I Project Explorer 23 | [= {,‘1==f,-.| o ~ 0O
Sources folder

4 |l=5 MyProject

- Communication Driver Library - 3% Binaries
. . » [ait) Includes
- Add freemaster_cfg.h file into = Debug
Sources folder > = Documentation
- Configures features of FreeMASTER & Generated Code
- = Project_Settings
- Need to add compiler include path = SDK

: 4 Sources
- Next slide i% freemaster_driver I
> Events.c
Fivents h
% freemaster_cfg.h I
S, main.c

- = Static_Code
% ProcessorExpert.pe
5| readme.bd

<
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FreeMASTER UART Init

« UART selection: UARTO
-Rx: PTB16
-Tx: PTB17

- 115200 baud, 8N1
- Use Interrupts

m uartComl:fsl_uart_hal

Or:

5 UARTO:Init_UART

Z “freescale ... | 70

—

: |
UART1_RX_TGTMCU i SSPTBI6 pg (2)
»

!
!
Source: FRDM-K64F Schematics

UART1_TX TGIMCU

i
!
]
[}
1
K PTBI7 pg(2)
[ ]

Select UART

Clock Rx/Tx port

Configure Muxing for Rx/Tx
Enable peripheral clock
Set Baudrate

Set Bitcount

Set Parity

Set Stop Bit
Implement UART ISR
Enable UART Interrupt



UART Init: UART HAL Version M uartComil:fs|_uart_hal

static void init_freemaster_uart(void) {
const uint32_t instance = ©; /* 0: UARTO, 1: UART1, ... */

SIM_HAL_EnableClock(SIM,kSimClLockGatePortB); /* Enable clock to PORTB */
PORT_HAL_SetMuxMode (PORTB,16u,kPortMuxALt3); /* Mux PORTB_PCR16 */
PORT_HAL_SetMuxMode (PORTB,17u,RPortMuxAlLt3); /* Mux PORTB_PCR17 */
CLOCK_SYS_EnableUartClock(instance); /* Un-gate UART module clock */
UART_HAL_Init((UART Type*)UARTO BASE); /* UART low-level initialization */
UART_HAL_SetBaudRate( (UART_Type*)UARTO_BASE,
CLOCK_SYS_GetUartFreq(instance), 115200);

UART_HAL_SetBitCountPerChar( (UART_Type*)UARTO_BASE, RUart8BitsPerChar);
UART_HAL_SetParityMode ( (UART_Type*)UARTO_BASE, kUartParityDisabled);
UART_HAL_SetStopBitCount ( (UART_Type*)UARTO_BASE, RUartOneStopBit);
INT_SYS EnableIRQ(UARTO RX _TX IRQn); /* enable UART IRQ */
FMSTR_SetSciBaseAddress((FMSTR_ADDR)UARTO BASE); /* set base address */

}

void UARTO_RX_TX IRQHandler(void) {
FMSTR_Isr();

} .
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Solution with fsl _uart_hal

- Add fsl_uart_hal to the project

ts. Components - FRDM-KG84F_F... &3

= % B

- |~ Generator_Configurations

4 = 05s
s EJ osal:fsl_os_abstraction

4 [ Processors
: @ Cpu:MEG4FMNIMOVLLLZ

4 = Components
s @J cloeckManl:fsl_clock_managg
- Ui pin_init:PinSettings
. 28| intManl:fsl_interrupt_genager
s m uartComl:fsl_uart_hal

<
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B

=

72

%y Components Library &3 F ¥ = O

Alphabetical . Categories | Processors | Board Configurations

T | fsl_uart KSDK 1.2.0 - ||

Component Component Repository De
=] fsl_uart KSDK1.2.0 Kir
[Tl fsl_uart_hal KSDK1.2.0 Kir

1 | 1]

Filtering disabled, active project FRDM-K&4F_FreeMASTER_PEx



UART Init: Init_ UART Version A UARTO:Init_UART

s@gtic void init_freemaster_uart(void) {
cons int32_t instance = 0; /* 0: UARTO, 1: UART1, ... */

SIM_HAL_Enabl@&&lock(SIM,kRSimCLockGatePortB); /* Enable c to PORTB */
PORT_HAL_SetMuxMod®§RORTB,16u,RPortMuxALt3); /* Mux S#RTB PCR16 */
PORT_HAL_SetMuxMode ( POR 7u,RPortMuxAlLt3); /*gMix PORTB _PCR17 */
CLOCK_SYS_EnableUartClock(in ce); /* Ungfate UART module clock */
UART_HAL_Init((UART_ Type*)UARTO BM&E) o+ UART low-level initialization */
UART_HAL_SetBaudRate( (UART_Type* #ARTO WASE,
CLOCK_SYS_GetUaripfeq(instance), 200);

UART_HAL_SetBitCountPer@fiar ( (UART_Type*)UARTO_BASW, RUart8BitsPerChar);
UART_HAL_SetParity@de ((UART_Type*)UARTO_BASE, kUartPdWjtyDisabled);
UART_HAL_SetS#€pBitCount ((UART_Type*)UARTO_BASE, RUartOneSt®gBit);
INT_SYS j#fableIRQ(UARTO RX_TX_IRQn); /* enable UART IRQ */
FMSI#¥ SetSciBaseAddress((FMSTR_ADDR)UARTO BASE); /* set base address

}

void UARTO_RX_TX IRQHandler(void) {

FMSTR_Isr();
} "
: - freescale . Public 73

Add to main.c




Add UART RX/TX ISR

- Add ISR to main.c

#include "freemaster.h"

void UARTO RX_TX IRQHandler(void) {
FMSTR_Isr();

}

[€] main.c 52

#include "Cpu.h”

#include "Events.h"

#include "clockManl.h™

#include "pin_init.h"

#include "osal.h”

#include "gpiocl.h"

#if CPU_INIT CONFIG
#include "Init_Config.h”

#endif

(* User dncludes (#include below this Jine is not maintained by Processor Expert) */

#include "freemaster.h”

—woid UART@ RX TX IRQHandler(void) {
FMSTR_Isr();

}
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Add Init() and Recorder()

[ *main.c &2

/* Write your local variable definition here */

FMSTR_Init();

/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ==
PE_low level init();
/*** End of Processor Expert internal initializ

***‘,-'

/* Write your c
FMSTR_Init();
tor(5;) {
if (whichLED&1) {
GPIO DRV ClearPinQutput(led red); /* red ON */
T else {
GPIO_DRV_SetPinOutput(led red); /* red OFF */

FreeMASTER driver */

¥
if (whichLED&2) {

GPIO DRV ClearPinQutput(led_green); /* green ON */
T else {

GPIO DRV SetPinOutput(led green); /* green OFF */

1
if (whichLED&4) {

GPIO DRV _ClearPinOutput(led blue); /* blues ON */
T else {

FMSTR_Recorder();

GPIO DRV SetPinOutput(led blue); /% blue OFF */
¥

FMSTR _Recorder(); /
JFFMSTR_Poll(); /* not

riable changes */
ded, as using interrupt mode */

1
/* For example: for(;;) { } */

/*** Don't write any code pass this line, or it will be deleted during code ger
/*** RTO5 startup code. Macro PEX_RTOS_START is defined by the RTOS component.
#ifdet PEX_RTOS_START

PEX_RTOS_START(): /* startup of the selected RTOS. Macro is
#endif
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Adding Init_UART

- Add Init_ UART component to project
- Double click
- Or: drag&drop

Ts. Components-.. 52 = B %Cnmpnnentsuhrar}rﬁiﬁ #F ¥ = 8

S Alphabetical ~_Categories | Processors | Board Configurations
+ = Generator_Configurations

4 (= 05s T | vart KSDK 1.2.0 v|[
s EJ osal:fsl_os_abstraction

4 [= Processors Component Component Repository
. &) Cpu:MKBAFNIMOVLLLZ = fsl_uart KSDK 1.2.0

4 [= Components fsl_uart_hal KSDK 1.2.0

s @J clockManl:fzl_clock_mana
- i pin_init:PinSettings
. 28| intManl:fsl_interrup

> @J gpicl:fsl_gpio
- Ui UARTO:Init_UART 4| m

i Init_UART K5DK 1.2.0

4 0 v Filter on for MKB4FN1IMOVLL1Z (MyProject)

<
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Configure Init._ UART Component

Component name
Device
4 Settings
Clock gate
4 Clock settings
Baud rate divisor
Baud rate fine adjust
Baud rate
4 Transfer settings
Data format
Bits ordering
Parity
Stop bit number
Parity placement
Idle character counting
Break character generatic
LIM Break detection
Stop in Wait mode
- Receiver wakeup setting
- Modem settings
. Infrared settings
- FIFOs settings
- Smartcards interface (IS
: Loops and Single wire se
Receiver input
Transmitter cutput

UARTD
UARTO

Enabled

2b
1

115246098 baud

D
]

AiF UARTO:Init_UART

4 Interrupts/DMA
4 Common Tx/Rx interrup

Interrupt INT_UARTO_RX_TX
Interrupt request Enabled

Interrupt pricrity < Automatics

I5R name

Transmit empty reque Disabled
Transmit empty reque IRQ
Transmit complete req Disabled

> £

Z “freescale

Bhit Transmit complete rec IRQ)
LSE first Receiver full request  Disabled
OFf Receiver full request ty IR0}
1 Idle line request Disabled
Parity in last data bit Idle line request type  IRQ
After ctart bit LIM break detect requ: Disabled
Short LIM break detect requs IRQ
Disable| 4 Pins/Signals Fx active edge interruy Disabled
Dicable| @ Receiver pin Enabled 4 Smartcards interface
Pin UARTL_R¥_TGTMCLU  PTB1&/Y Init char detected | Disabled
4 Transmitter pin Enabled - Error Interrupt
Pin UARTL_T¥_TGTMCLU  PTE17/ Initialization
- Transmitter modulat Disabled Send break Disabled
- CTS pin Disabled Enable transmitter Enabled
- RTS pin Dizabled Enable receiver Enabled
Mot inverted Call Init method YES
Mot inverted Utilize after reset values  default
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Generating UART Initialization Code

- Generate Code again

- Dialog will inform that additional static source files have been

added

# Static files: Track changes

‘to. Components - MyProject 52 = 0O

» [= Generator_Configurations
4 = (05s

s EJ osalifsl_os_abstractio
4 = Processors

. & Cpu:MKs4FNIMOVIT12

=R -

Please confirm creation/update/deletion of the following static project files:

SN ECR (S

Source File Location (will not be changed) Action Project File Mame Status
C:/Freescale/KD5_3.0.0/eclipse/ProcessorExpert/R... g Create Static_Code/System/Peripherals_Init.c Project file not found
C:/Freescale/KD5_3.0.0/eclipse/ProcessorBxpert/R... g8 Create Static_Code/System/Peripherals_Init.h Project file not found
C:/Freescale/KD5_3.0.0/eclipse/ProcessorExpert/R... g Create Static_Code/Peripherals/UARTO Init.c Project file not found
C:/Freescale/KD5_3.0.0/eclipse/ProcessorExpert/R... g Create Static_Code/Peripherals/UARTO Init.h Project file not found

oK l ’ Cancel

R
<&

' ' ™
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Add Include Path

- Menu Project > Properties > C/C++ Build > Settings
- Cross ARM C Compiler > Includes
- Use '+'to add ..\Sources\freemaster_driver

-

'ﬁ': Properties for MyProject = | = || 3 |
type filter text Settings o - w
4 Resource

Linked Resources
Rescurce Filters Configuration: ’Debug [ Active ] '] [Manage Configurations...]
Builders
4 C/C++ Build
Build Variables &) Tool Settings | %) Toolchainsl ,ﬁ' Build Stepsl Build Artifactl Binary Parsersl & Error Parser5|

Environment

Logging @ Target Processor Include paths (-} @ 'D @ J_}
Setti 2 Optirnization
T Ilncg:l. Edi gwp . "4 ProjDirPath}/SDE/ platform/hal/inc" "
ool i-hain tditor (£ ‘ramings "§{ProjDirPath}/SDK/ platform/hal/src/sim/MKG4FL2" 3
Tools Paths 2 Debuaaging LT f o PO o DO O 1 Nl IO TS fesot fepefoloal (RAKRAF] 2"
> C/C++ General 7 Add directory path @
Linux Tools Path _
> Processor Expert Directory:
Project References WASources\freemaster_driver ude” E
Run/Debug Settings Hup”
> Task Repository ces/MEBAF
Wiki Text
[ 0]4 ] [ Cancel ] [ Waorkspace... ] [ File system... W
(2 Miscellaneous “ 4 0 T r

<
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Launch FreeMASTER

- Shortcut on Desktop
- C:\Freescale\FreeMASTER 1.4\pcmaster.exe i Lo

@ Project - FreeMASTER
: File Edit WView Explorer Project Tools Help

bl [)E | B Bs & s B |21 |0 o0 o "R [ 4 & G52} [Tahoma s -
FProjectTree > 2 X -

"
“freescale

Welcome to FreeMASTER

« What's New in Version 1.47?

See description of the most important changes and improvements implemented in this
application wersion. Improved GUI, new BDM communication plug-ins and extendead

support for CAN communication.

« Visit FreeMASTER home page

Visit the application home page at vw.fre om

Start Project

Continiig with thic Draigrt
wielcome screen l

Period |

MName Value Unit

EApplic... E\fariab...

Mot connected
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Serial Port

FreeMASTER host application needs COM port
Use Windows Device Manager

Have board plugged in

Determine the Serial Port

=5 Device Manager EI@

File Action View Help
e B E HE W 2SS
« | Portable Devices -

475 Paorts (COM & LPT)
----- 2" ECP-Druckeranschluss (LPT1)

..... i olagy - SOL (COMSS)
----- ¥ ?' JLink COC UART Port (COM112)
“;" 5 s o= ooth-Verbindung (COML11)

>.D Processors

> |42 Security Devices

> j Srnart card readers

> - Sound, video and game controllers

m

- - Storage controllers s

> £
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FreeMASTER: Communication Port

CommTab
Select RS232 port
115200 baud

Project | Tools Help

Variables...

=

Commands...

Reload Symbol File Strg+M
Select Symbaol File...

Resource Files...

Cptions... i{,\\; Strg=T

<

Z “freescale ...

Menu Project > Options...

Options

Comm | MAP Files ] Fack Dir] HTML Pages | Demo Mode | Views & Bars |

Communication

(% Direct RS232: Pot: |[COM112 | |JLink CDC UART Port (COM112)

Speed:I'I'IEEDD vI Tlmenuts...|

{" Plugdn Module: | J

|dw=E;pt;-1::e=3;pnum=1 devid=;devlock=0 J |

| Save settings to project file v Save settings to registry, use it as default.

Communication state on startup and on project load
{" Open port at startup
{* Do not open port at startup
{" Store port state on exit, apply it on stattup

[ Store state to project file, apply upon its load Advanced...

oK Cancel | Help
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FreeMaster: Map File

- Menu Project > Options...
- MAP Files Tab
- Browse for symbol (ELF) file

Options

Project | Tools Help

Yariables... E
File format:
I Commands... ] li& Torm
List of all valid
Reload Symbaol File Strg+M symbol files:

Select Symbol File...

Resource Files...

Options... i[,\\y Strg=T

Default symbal file: |5

"Comm MAP Files | Fack D1'r| HTML Pages | Demo Mode I Views & Bars I

Mote: The file selected in the list will be used as default symbal file
when the project is opened

On Load

[T Let the uzer select starting symbal file

¥ Synchronize variables each time the symbol file loads

I¥ List emors fvarables using undefined symbals)
% Always ( Except after project load

<

oK

Cancel Apply

Help
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FreeMASTER: Adding Variables

- Menu Project > Variables...
- Use Generate... button

5| Variables List

Available variables

Filter:

Project | Towols Help

Variables... . ||E
I Commands... L"-:'-" .
f

Eeload Symbol File Strg=M

Select Symbol File...

Eesource Files,..

Options... Strg=T

MNew. ..

Hid

Generate...

Help

e 1

Close

<
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Adding Variable in FreeMASTER

variable

<

Z “freescale’

Select variable

Enable Make new
variables writeable

Generate single

Variable gets checked
Close dialogs

Public

| Generate Variables

Select symbals for which you want to generate variables:
(symbals with chedkmark already have a variable defined)

=

¥ Make new variables writeable

[ portGateTable -
[ portGateTable[0]
[] portGateTable[1]
[] portGateTable[2]

[] software_init_hook
[] STACK_SIZE
SwimerlsrCounter

Edit svmbol variable. .. |

Delete symbol variables, .. |

Generate array for symbal. .. |

Genergte single variables |

'

Close Help |

7| Generate Variables

Select symbals for which you want to generate variables:
(symbols with chedkmark already have a variable defined)

[ ] portGateTable -
[] portGateTable[0]

[] portGateTable[1]

[] portGateTable[2]

[] portGateTable[3]

[] portGateTable[4]

[] software_init_hook

[] STACK_SIZE

|_| / ter I_l
o

¥ Make new variables writeable

Edit symbal variable... |

Delete symbol variables... |

Generate array for symbal... |

| Generate single wariables I

Close Help |

85




Adding New Watch Variable

- Right Click in 'Variable Watch'

- Select Watch Properties..,

- Select Watch tab

- Add--> variable to watched variables

e Press OK Project Block Properties ==
an | Wah s conranc
J| Mame ! Value | Unit | Witched varishles:
--------- Edit variable... New... |
Watch Properties... Clone... |
Reset MIN/MAX 3 Ed... |
Reset MIN/MAX to All Yars Delete |
Create Mew Watched Var...
Clone To Mew Watched Var...
Remowve From Watch
1
Fitter: ﬂ
| |
_. Name Value | Linit | Period | 0K Cancel | Help
|| whichLED ? DEC 1000

<

Z “freescale ... | 86



Start Communication

- Run application on Board

- Application is listening on UARTO/communication channel
. Start communication with Start/Stop icon

- FreeMASTER is communicating with application on board

F| Demo.pmp - FreeMASTER

. File ieww Explorer Project Tools Help

@nﬁ b By & | & = @

Project Tew. g X%

Period

R5232 UART Communication; COM112; speed=115200
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Changing LED with FreeMASTER

- Click on 'drop down' icon
- Change variable and press ENTER
- Verify LED color change

Variable Watch

Mame Value
whichLED 2| -

L
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Summary

- FreeMASTER used to monitor target application
- Uses Communication Channel (UART, CAN, ....)
- There is a LOT more FreeMaster can do for you

- Charts/Graphs/Oscilloscope
- Remote control SO P5i5) (6] =1 lelolTuF 4ls] o

2 FrfarCrce
) Fp—..h.m FlexRay Brake-by-Wire Demo g freescale-
S

3-ph. BLDC Motor Control using Hall Sensors
controlled by DC/DC Inverter

= o0
S i,
B ) L.
—w ”
15 Hiasy I = Ea & I %,
B - ' - - ape
. 1‘0” o A om o = , 5 A - =g = 0 2
4 . s : il i, =5 = z
# ) i o e ‘* H == gt £ z
[T Bk Yok u 3 M ey = 4 =R H =
: al w3 ( EY
=
' 10

fo0pn ¥ Ry 20000 . | ™ = = e
Gipeed . - = 2
¥ 1 2 Ea
- 1 Y Ohercumrent 'Z _-c,‘ | | lul'l Z kb =
— 5000 ___.___-ea:m
= ¥ Ohenohage @ Flasuy Chanssl Brake Calper otuator Wihes! Actustor
§ b
-y AR [ _ BB g MW oA g B oW
) , g | Urdenckage a 0 gt g 00 g, 0
. s My g oy P
Seezcurvent g \ B Bus Vohee \ OC Bus Vekage & overcument
Hall Sensors Cable & ' !
ey - | N @ Cverotage
3 P I
Mode: Running 1nge R L3 ) oot
Cam Lo 2 " '_.3JLLu-:« & coreLoas
oot page [
- 3 B, Tiame Ve unt Ferid
9 - r— 1 - - ‘whes! Raguned Spesd 4 T % 00
a0 LT IL h ) o a:&”'" L Braka Forca 12 L 00
: = Jin A S IR wemin [ | | et s o e
1'3; '1-" . ] l l ‘1 i RS SR = o] = 10 TR =100
. e

DT Bus Ykaga ) ! WMot ELnand 4]

<
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Congratulations!

- Installed KDS, KSDK, FreeMaster

- Created Project with Wizard

- Building, Debugging

- Adding and configuring SDK Drivers

- Configuration with Processor Expert components

- Realtime monitoring and changing of variables with FreeMASTER

> £
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Tip: Navigation, Open Declaration/F3 + Alt+left/right

- Click into a variable, include file, etc
- Use 'Open Declaration' (or F3) = Jumps to file/declaration

- Use <Alt>+<Left> and <Alt>+<Right> to navigate
forward/backwards

J* MODULE main */

Undo Ctrl+Z
/* Including Revert File
#include "Cpu. Save Ctrl+5
#include "Even
#include “cloc :
Open Declaration F3
#include "pin_ % : -:
#include “osal Open Type Hietarchy F4
#if CPU_INIT_C Open Call Hierarchy Ctrl+Alt+H
#include "In i i r |-{‘,:|t|.::} -
#endif Quick Cutline Ctrl+ 0 = -~ : —
e . ) - ’ Hi-=R" =
/¥ User inclug Quick Type Hierarchy Ctrl+T Py Fr uick Acg Back to main.c (Alt+Left) ]
J*lint -save Explore Macro Expansicn Cirl+= = H
1r11: main(void) Toggle Source/Header Ctrl+Tab

> £
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Tip: Auto-Completion <CTRL>+<Space>

Start typing some function/variable/include/etc name
Use <CTRL>+<Space> to get proposals

Select proposal or proceed with typing

Works for fields, pointers, parameters, include files,

/* Write your code here */
APP TInit();

0SA_
o @ O5A_EnterCritical(osa_critical_section_mode_t mode) : vo =
(] GSA_EténtCIEEr{event_t * pEvent, event_flags_t flagsToCle - deleted d
/% @ 0OSA_EventCreate(event_t * pEvent,osa_event_clear_mode by the RT
#ifd . i 7 T =F R i
pE @ 05A_EventDestroy(event_t * pEvent) : osa_status_t PE_low level init();
send @ O5A_EventGetFlags(event_t ™ pEvent] : event_flags_t /*** End of Processor Expert internal initialization.
JExx @ 054 BventSet(event_t * pEvent event_flags_tflagsToSet) :
/*** @ OSA_EventWait(event_t * pE t flags_tflagsToWai | /  VWrite your code hece 7/
For( _ ‘-‘.E” . .3' (even = p "‘E”tr.e"”a” _Hags_thiagsla _a' APP_Init(); lchar * pcWriteBuffer, size_t bufSize |
P 054 _BatCritical{osa_critical_section_mode_t mode) : void vTa;kﬁetRunTimEStats(&huf );
} k- @ (054 Init{void) : osa_status_t /* For example: for(;;) {'} |
@ (054 InstalllntHandler(int32_t IRQMumber,osa_int_handle
| END o 058 _Memalloc(size_t size) : void * S
T 4 T 3

(=]

Press "Ctrl+5pace’ to show Template Proposals

> £
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Tip: Enabling Debug Toolbar

- Show Debug Toolbar in 'Debug’ view

j';‘."f.r«I:Ih.=_~l;:|ug & b | i= = = 7 &t | =l~=I1= 8 ()= Va... 2
a [ | MyProject_Debug_Segger [GDB SEGGER J-Link Debugging] SGGER J-Link Debu View Management...
4 2 MyProject.elf
4 f# Thread #1 <main> (Suspended : Breakpoint) nded : Breakpoint] Layout
= rmmain() at main.c:48 Mxabc e Show Debug Toolbar
g | JLinkGDBServerCL
hﬁ arm-ngne_eahi_gdh < Show Full Paths

g Semihosting and SWY

%5 Debug 532 = 0
@l @ |2 e E|ir e T

4 [c] MyProject_Debug_Segger - ebugging] *
4 G MyProject.elf 1

4 o Thread #1 <main> (Suspended : Breakpoint) |

= main{) at main.c:48 Oxabc 3

g | JLinkGDBServerCL

g | arm-none-eabi-gdb bl
g | Semihosting and SWV -

<
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Tip: Running in Background, Progress View

- You might want to run build in the Background
- Double click on 'progress' icon to show Progress view

# Build Project = IE“E

Building project

Inveking Command: make all

[T] Always run in background

[Run in Background] [ Cancel ] [ Details = = I
= Progress &3 B Y = 0
/N o
Build Project
— |

|01
Building project...ommand: make all

J
J.',
J'/
2 Build Project: (129%)
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Tip: McuOnEclipse

- Follow my blog ©:
- http://mcuoneclipse.com/

MCU' oniEclipse

Home Eclipse PEx Pictures Requests Bucket List Compendium Q&A Boc

Debugging the FRDM-K64F with
PEEMultilink

Follow

The FRDM-KG4F board as other Freescale Freedom board have an onboard debugging

device. For everyone who wants to debug the FRDIM-KB4F board with say a P&E EOLLOW BLOGMIA RES
Universal Multilink, here is my setup in case you do not get it working out of the box: (5]
-'3‘ RECENT POSTS RS5S
|
<
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Tip: Using 'combined' Debug Perspective

- One perspective ideal for Editing and Debugging

« http://mcuoneclipse.c

om/2015/05/10/codered-debug-perspective-in-

kinetis-design-studio/

File Ed Scurce Refsctor Mavigate Sessch Project  Aun  ProcessorBxpent  Window  Help
- -, ST e BT R e - i .~ . ¥ Jd” it ' .
= e - uich Scoess :q':-_'quﬁEI
e 2 = B % Debup 5 X i =
k-0 a (% Lab KSDK_FreeRTOS.cH -
[® FreeRTOSCondigh - # ¥ Thresd 1 <man> (Suspended ; Breakpaint) 3
[ gpio_pms.c E :‘E"l@_‘“ku at maan, 143 (i 3
o =
5 gpio_pesh o
[& hardware init.c o ILinkGDBServenCL T
e mainc [ |6 main.c 53 ="
[ PE_KSDE_Typesh gl
;_q pan_meg
% pin_muxh - B = static woid blinky task{void "parsm) {
LT : (vold)param;
5 =/ For(zs) {
i GPI0O_DRY TogglefinOutput(kSpiolEDl); /* toggle gresn LED ®/
Y = 4 e 3 Busyrde Lay | 108680 3
o o wTaskDelay({580/portTECK_RATE_M5);: /* walt for 588 ms =/ e
& } . f:\.- - g I_
Mame _ 2
% parsm =if @
Float f=3.5, g
double d, dd;
——i
l ' B Conssle (* Problerns [ Memery AL Task Table (DSF) & FY ==
Rame ! param -
Details:fod <_ isr_vectars TaskMa—  Base.. StartofStack Topof Stack State Event Object  Min Free Stack  Total Runteme [ *
Default:em <_lsr_vectorig e
st BT T D T TAmSe | TRONR e |
Heoxt g | | DLE ol Dl FED9e0 Ol e READY Nare SE.425197% ]
Bimary:8 Shall 0 01 D650 Gl fffec  BLOCK.. Noni Q‘H DD00000 %
octal:a o T Swe rir Ol kAT Chl fiieT RITXK... Tl THE TN ¥
n ‘ m '
R -
L 4
L 4 f I ™
reescaie Public | 99
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Outline

- Ability to inspect/modify device registers
- Biggest wish for KDS v2.0.0

- Open Source Plugin EmbSysRegView
- http://embsysreqview.sourceforge.net/

- Extended CMSIS-SVD files with core registers

I EmbSys Registers &3 = O
g Arch: SVD(CMSIS) Vendor: Freescale Chip: MKG4FL12 Board: --- none ---
Register Hex Bin Reset Access  Address Description v
> = ADC Analog-to-Digital Converter

4 [= RTC ecure Real Time Clock
4 [~ RTC cure Real Time Clock
> TSR (0x00000000  0000000000... I C Time Seconds Register
> TPR 000000000 000000000, C Time Prescaler Register | =
> TAR 0x00000000  0000000000... C Tirne Alarm Register
> TCR 000000000 0OO0DOO00O... RTC Time Compensation Regis
> CR 0x00000100  0000000000... 000000000 RTC Control Register
> SR 000000001 000000000D.., 0x00000001 4 RTC Status Register
> LR (x0000FFFF 0000000000, CD00000FF 040030018  RTC Lock Register
> IER 0x00000007  0000000000... 000000007 RW  0x4003D01C  RTC Interrupt Enable Register
> WAR 0x0000FFFF  0000000000... 0x000000FF RW  0:4003D800  RTC Write Access Register
> RAR (x0000FFFF 0000000000, CD00000FF RW 040030804  RTC Read Access Register
> == RFVBAT VBAT register file -
4 | [T | 3

<
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Opening the EmbSysReg View

- Menu Window > Show View > Other Debug > EmbSys Registers
- Click on wrench icon to configure it

% Show View = [ [s]

type filter text
= O

4 (= Debug o 2 EmbSys Registers i3

@, Br ints
e Breakpoints a ERROR: Please select a chip using the preference page (c++/Debug/EmbSys Register Vi

4 Debug Reler Hex Bin
== Disassemnbly

B ErmnbSys Registers

3 Executables

&4 Expressions

1 Memory
i 1 P

m

QK l ’ Cancel

<
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Device Configuration

- Select SVD(CMSIS), Freescale and Chip device
- Workspace setting (not by project!)

- Menu Window > Preferences > C/C++ > Debug > EmbSys
Register View

% Preferences = @

4 | EmbSysRegView EmbSysRegView
Behaviar
A Periperal Register View for embedded system

Architecture:

(svocmsts -] .. Emb5ys Registers 3 = H
Vendor: Arch: SVD{CMSIS) Vendor: Freescale Chip: MEB4F12 Board: --- none ---
[Fréescale d Register Hex Bin
[I:Mhlr;mz -] & = FTFE_FlashConfig
e - = AIPS
oo - = AXBS
- = DMA
« - = FB
(7 I P rMPL
- - = FMC
r 2 A 11} "
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Reading/Changing Registers

- Double click enable/disable the register or group

- Color turns green
- Inspect values, change, ...

....... EmbSys Registers &3
a Arch: SVDI{CMSIS) Vendor: Freescale Chip: MEG4FL2 Board: --- none ---

Register Hex Bin Feset
» = DALC
» = GPIO
+ = SystemControl
4 (= SysTick
4 = SysTick
F @ SR 00001000/ Q000000000,,, 000000004
E EMAEBLE (bit 0} ) « 0
[=] TICKINT (bit 1)
E CLKSOURCE (bit 2) 0: counter disabled
— = o= |13 counter enabled
=] COUNTFLAG (bit 16)
- [ RVR 000000000
- [5] CvR 0x00000000
) E CALIB (B0000000
= MVIC
» = MICM

Access

RW

RW
RW
RO

Address

OxED00EDLOD

OxED00EDL
OxE0D0EDLE
OxE000EDLC

Description

12-Bit Digital-to-Analog Converter
General Purpose Input/Output
System Control Registers

Systemn timer

System timer

SysTick Control and Status Register
& 0: counter disabled

& 1: counting down to 0 asserts the €
&b 1: processor clock

no description available

SysTick Reload Value Register
SysTick Current Value Register
SysTick Calibration Value Register
Mested Vectored Interrupt Controller |

m

Core Platform Miscellaneous Contral -

1 | ]
X
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