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TRK-MPC5604P Fast Start Kit hardware
contents

StarterTRAK TRK-MPC5604P Evaluation Board
USB cable

Installation media

Instruction pamphlet
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B TRK-MPC5604P Fast Start Kit software contents

- The TRK-MPC5604P Fast Start Kit contains Single installer that
Installs all software tools, documents and example projects:

1.  RAppID init and RAppID pin wizard for MPC560xP with permanent
license

Utility to add RAppID generated code to CodeWarrior 10.5 Project
CodeWarrior for MPC56xx 10.5 SE

Low Level Drivers (LLDs) for MPC5604P

High Level Drivers (HLDs) for StarterTRAK TRK-MPC5604P
RAppID Bootloader utility

FreeMASTER utility

Simple LED application examples that demonstrates the usage of
software tools, LLDs and HLDs.
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Installing Software tools

4 FastStartKit_for_TRK_MPCS604P - InstallShield Wizard (===l

Welcome to the InstallShield Wizard for
FastStartKit_for_TRK_MPC5604P

The InstallShield(R) Wizard will install
FastStartdt_for_TRK_MPCS5604F on your computer, To
continue, dick Next.

Start installation process by executing
setup.exe located in the installation
media.

Click on Next \

. . < Back Mext = Cancel ]
Accept the License agreement and click Coot?

WARMIMG: This program is protected by copyright law and
international treaties.

. . 5 FastStartKit_for_TRK_MPCS604P - InstallShield Wizard [=23a]
on Next to start installation of License Agreement
Cod eWarrI O r 10 . 5 Please read the following license agreement carefully.
IMPORTANT. Read the following Freescale Software Li Agr t .

(“Agreement’”) completely. By selecting the “I Accept™ button at the end of this 3
page, you indicate that you accept the terms of this Agreement. You may then
download, or otherwise use the file.

FREESCALE SOFTWARE LICENSE AGRFEMENT

This is a legal agreement between you (either as an individual or as an authorized
representative of your employer) and Freescale Semiconductor, Inc. (“Freescale™). It
concerns your rights to use this file and any accompanying written materials (the
““Software™). In consideration for Freescale allowing you to access the Software, you

(Ezmeiﬂatn he haund hv the terms of this A sreement If van do not asree to all of 7

(") I do not accept the terms in the license agreement

InstallShield

[ <es (e D[ o

Y 4 Q. Qorivva, Saf sur e iconductor,
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Installing Software tools

13 FastStartKit_for TRK_MPCS604P - InstaliShield Wizard (25

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

Se I ect I nstal I to beg | Nn | nStaI I at' O n Of Fast Ietqg;o;:lz?:aﬁlreview or change any of your installation settings, dick Back. Click Cancel to
Start Kit tools.

Installshield

< Back Install Cancel

This will launch FreeMASTER installer.
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Installing Software tools — FreeMASTER

FreeMASTER - InstallShield Wizard

License Agreement
Fleaze read the fallowing license agreement carefully.

ACCe t I I Ce n S e a ree m e nt an d d efau It IMPORTAMT. Read the following Freescale Semiconductar Software License Aareement -
[“Agreement'’] completely. By selecting "'l accept the terms of the license agreement’' and D
clicking the "Mext' buttan at the end of this page, pou indicate that you accept the terms
of this Agreement. You may then install the software

i nStaI | ation d i reCtory by CIiCki ng on N eXt' FREESCALE SEMICONDUCTOR SOFTWARE LICENSE AGREEMENT

[SOFTwWARE FOR: "Freetaster for Embedded Applications'']

This is a legal agreement between vou [either as an individual or as an authorized
representative of your employer] and Freescale Semiconductor, Inc. (IFreescalel). It
concerns pour rights ko use this file and any accompaning written materials [the

1S aftwarel]). In consideration for Freescale allowing wou to access the Software, you are —

7 | do not accept the terms of the licenze agreement

IngtallS hield

e _te )
| —

FreeMASTER - InstallShield Wizard

Choose Destination Location

Acce pt d efa u |t o) pt| ons | n th e B S e | ect Select foldet where setup willinstallfles.
CO m pO n e n tS” Wi n d OW by Se I eCti n g N eXt . G Igs\ts::::rea.r?nMI:\I:!\i’r:‘ent::cale\FreeMASTEFl 1.3

FreeMASTER - InstallShield Wizard

Select Components

Select the components setup will install. InstallS hield

e e D

Select the components you want to install, and deselect the components youw do not want ta
inztall

D escription

FreeMASTER Application

R equired Files
Uszer b anuals =
Uszer Development Files
FreetASTER Remate Server
® Fequired Files
HCS08 HC1 2 and CRY2 BDM Communicatior
B8 PLE BOM Driver
B BDM Plug-in Files

1 [ e ] »
72.34 MB of space required on the C drive
33673.07 ME of space available an the C diive

InztallShisld
< Back E et > D Cancel
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Installing Software tools — FreeMASTER

FreeMASTER - InstallShield Wizard

Select Program Folder

Please zelect a program folder.

Setup will add program iconzs to the Program Folder listed below. 'Y'ou may type a new folder
name, of select one from the existing folders list. Click Mext to continue.

Accept default Program Folder by clicking Hogen P

Fre TER 1.3

O n N eXt . Ezizting Flders:

AccuRey

Adrninistrative Tools

Autonomy

Canon MP480 series

Cisco

CodeBlocks

Devart Code Compare

051012 Oszcilloscope DLL for D51M12

>

InstallS hield

o oo D e |

Select Finish to complete FreeMASTER

installation. This will launch RAppID Init e —
installer.

InstallShield Wizard Complete

The InstallShield \Wizard has successfully installed
FreetaSTER. Click Finish to exit the wizard.

¢ Back 1 Caticel
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Installing Software tools — RAppID Init

15! RAppID Init for MPCS60xP - InstallShield Wizard

Welcome to the InstallShield Wizard for
RAppID Init for MPC560xP

The InstallShield{R) Wizard will install RAppID Init for
MPCS5&0xP on your computer. To continue, dick Next.

Start RAppID Init installation by clicking on

Next button  )

WARNING: This program is protected by copyright law and
international treaties.

15 RAppID Init for MPC560xP - InstallShield Wizard

License Agreement

Flease read the following license agreement carefully.

Accept license agreement and default
directory location by clicking on Next (“Agrecment”) completly. By selecing the -1 Ateept™ btton a the endofthis | |

page, you indicate that you accept the terms of this Agreement. You may then
download, or otherwise use the file.

FREESCALF SOFTWARF LICENSE AGRFEMENT

This is alegal agreement between you (either as an individual or as an authorized
representative of your employer) and Freescale Semiconductor, Inc. (“Freescale™). It
concems your rights to use this file and any accompanying written materials (the
“Software™). In consideration for Freescale allowing you to access the Software, you
are asresing to he honund b the tarms of this A sreement Ifvan do nat asres ta all af 7

() I do not accept the terms in the license agreement

InstallShield
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Installing Software tools — RAppID Init

15 RAppID Init for MPCS60xP - InstallShield Wizard (=25
Destination Felder l\
Click Next to install to this folder, or dick Change to install to a different folder,

Install RAppID Init for MPCS&0XP to:

C:\Freescale\RAppIDY

Accept default location for destination
folder by clicking on Next

v

InstallShield

< Back Next = Cancel

Click On Install button

15! RAppID Init for MPCS60xB - InstallShield Wizard (3]

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstallShield

< Back Install Cancel
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Installing Software tools — RAppID Init

% RAppid Data Projects Path Selection e E] =]

Selectthe path to install the BAppid Project Data

Accept default location for RAppID project
data folder by clicking on Ok SR Browse..._|

v

15 RAppID Init for MPC560xP - InstallShield Wizard

InstallShield Wizard Completed
Click On Finish button to complete
RAppID Init installation. This will launch

RAppID Boot loader installer. \

The Installshield Wizard has successfully installed RAppID Init
for MPC560%P. Click Finish to exit the wizard.

[ ]
T T

A rocessor Expert,
&Tm, Off. Alrfast, BeeKit, BeeStack,
brid and Xirinsic are trademarks
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Installing Software tools — RAppID Boot loader

1) RAppID Boot Loader - InstallShield Wizard [=3m]

Welcome to the InstallShield Wizard for
RAppID Boot Loader

| The Installshield(R) Wizard will install RAppID Boot Loader on
your computer, Ta continue, dick Mext.

Click on Next to start RAppID boot loader
installation.

WARNING: This program is protected by copyright law and
international treaties.

, -
o et [ o

Accept license agreement and click on
N eXt 2! RAppID Boot Loader - InstallShield Wizard (23]

License Agreement

Flease read the following license agreement carefully.

IMPORTANT. Read the following Freescale Software License Agreement -
(*“Agreement’) completely. By selecting the “I Accept™ button at the end of this 3
page. vou indicate that you accept the terms of this Agreement. You may then

download, or otherwise use the file.

FREESCALE SOFTWARE LICENSE AGREEMENT

‘This is a legal agreement between you {either as an individual or as an authorized
representative of vour employer) and Freescale Semiconductor, Inc. (“Freescale™). It
concerns your rights to use this file and any accompanying written materials (the
“Software™). In consideration for Freescale allowing you to access the Software, you
are asresins to he hovnd b the terms of this Asreement If von do not asree ta all of

sccept the termg in the license agreement:

do not accept the terms in the license agreement

-

InstallShield

L £
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Accept default destination folder by
accepting by clicking on Next.

Start installation by selecting Install.

After installation is complete, select
Finish to complete installation.

This will start CodeWarrior installation.

L £

L 4
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Installing Software t

ools — RAppID Boot loader

1) RAppID Boot Loader - InstallShield Wizard ==

Destination Folder

Click Next to install to this folder, or dick Change to install to a different

D Install RAppID Boot Loader to:
C:\Freescale\RAppIDBLY

InstallShield

‘%) RAppID Boot Loader - InstallShicld Wizard ==
Ready to Install the Program
The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard,

Current Settings:

Setup Type:
Typical

Destination Folder:
C:\Freescale\RAPRIDELY

User Information:
Name: Freescale
Company: Freescale

InstallShield

< Back Install Cancel

1) RAppID Boot Loader - InstallShield Wizard ===

‘Wizard Cr

-~

The InstaliShield Wizard has successfully installed RApPID Boot
Loader. Click Finish o exit the wizard.

3 -

<gack L _Fnsh | Cancel
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on Next

Start CodeWatrrior installation by clicking “treescale eeome to the CodeWarrior

Installing Software tools - CodeWarrior

;’ CodeWarrior Development Studio for Microcontrollers v10.5 Setup EI

-,

Development Studio for
Microcontrollers v10.5 Setup Wizard

Accept License agreement and Product
Release announcement by clicking on

Next

This wizard will guide you through the installation of
CodeWarrior Development Studio for Microcontrollers v10. 5.

v

It is recommended that you dose all ather applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

< i MNext = I” Cancel

;’ CodeWarrior Development Studio for Microcontrollers v10.5 Setup EI

License Agreement -

-
Please review the license terms before installing CodeWarrior Development Studio for -
Microcontrollers v10.5. -

; + CodeWarrior Development Studic for Microcontrollers v10.5 Setup

Product Release Announcement
Please read the Product Release Announcement

P

LY
*

Press Page Down to see the rest of the agreement.

IMPORTANT. Read the following Freescale Software License «
Agreement (“Agreement™) completely. By any affirming action| |
by you, you indicate that you accept the terms of this Agreement
and you also acknowledge that you have the authority, on behalf
of your company, to bind your company to such terms. You may
then download or install the file.

Please review the license agreement before installing CodeWarrior Development Studio for
Microcontrollers w10, 5. If you accept all terms of the agreement, select the first option

below. Click Mext to continue.
th f the Li
I do not accept the terms of the License Agreement

Freescale Semiconductor, Inc,

e

< Back g Mext = D Cancel

Welcome to
CodeWarrior Development Studio for Microcontrollers
Version 10.5

m

For a complete, detailed list of new features, bug
fixes, and other important information, refer to

the product release nates within the "Release_Notes”
folder of the product layout.

Freescale Semiconductor, Inc,

oo e D e ]
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Installing Software tools - CodeWarrior

. # CodeWarrior Development Studic for Microcontrollers v10.5 Setup EI E

Choose Components -

.
Choose which features of CodeWarrior Development Studio for Microcontrollers w10.5 =
you want to install. -

C h Oose QO rriva CO m po n e nt an d CI ick O n E’;Etaclil( ?Iied(c:;“n;?((;rgrgny‘;:::‘:ant to install and uncheck the components you don't want to
Next

~ Select components to install: [] caldFirefSensors
7

[]
[[1 so8/rs08
Description
Space required: 1.2GEB Position your mouse over a component ko see ks
. . description,
Acce pt th e d efau It I n Stal I I 0 Catl O n by Freescale Semiconductor, Inc,
;’ CodeWarrior Development Studio for Microcontrollers vw10.5 Setup EI E
Choose Install Location -‘
Choose the folder in which to install CodeWarrior Development Studio for C ol
Microcontrollers v10.5. -

Setup will install CodeWarrior Development Studio for Microcontrollers v10.5 in the following
folder. To install in a different folder, dick Browse and select another folder. Click Mext to
continue.

Destination Folder

C:\Freescale \CW MCL v10.5] Browse

Space required: 1.2GB
Space available: 34. 1GE

Freescale Semiconductaor, Inc,

<Back || mext>= | [ cancel

L £
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Installing Software tools - CodeWarrior

;’ CodeWarrior Development Studio for Microcontrollers v10.5 Setup E

Ready to Install the Program "
The wizard is ready to begin the installation. : -

Click Mext to begin the installation.

Se I eCt N eXt to beg i n COd eWarrior L;y;o;:zr;:ﬁ%review or change any of your installation settings, dick Back. Click Cancel to
installation.

v

After installation is complete, select Finish

to complete installation. e D

;: CodeWarrior Development Studio for Microcontrollers v10.5 Setup EI £

-

<q Completing the CodeWarrior
Z“freescale Development Studio for

Microcontrollers v10.5 Setup Wizard

CodeWarrior Development Studio for Microcontrollers v10.5
has been installed on your computer,

Click Finish to dose this wizard.

< Back Cancel

Fira+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC, Processor Expert,
are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Alrfast, BeeKit, BeeStack,
ICC Engine, Ready Piay, SMARTI TurboLink, Wbrid and Xtrinsic are trademarks

ice names are the property of their respective owners. © 2013 Freescale Semiconductor, Inc

L 4
2 “freescale-



RAppID Init Overview

| Intuitive, easy-to-use graphical user interface (GUI)

- Comprehensive initialization of the CPU, memory and peripherals
- Automatic DMA register setting from peripherals for basic modes
- Built-in consistency checks to minimize incorrect settings

- Automatic report generation of settings

- Efficient C and assembly code generation for compilers such as
Wind River®, Green Hills® and CodeWarrior

- Online documentation and built-in tool tips
- Installation comes with many example projects
- Generates complete infrastructure code for MCU startup

Z “freescale" 16



RAppID Init Overview

Provisions for revision management

Automatic date and time stamps on generated code and reports
Modular code generation—generate code for any or all peripherals
Option to generate code for RAM or Flash

Flexible Initialization sequence

Project import/export capability for distributed development teams

Z “freescale" o



RAppID Generates What?

Driver Utilities Low Functionality Drivers

Interrupt Vector Table, Handler, ISR functions

Device and Peripheral Initialization Code

Main Function — System Init Function Example Main, Init Sequence Function...

From Reset to Main, crt0, Stack,...
RCHW, Section Map...

L 4
2 “freescale- 18



» CodeWarrior project maker utility

- The Fast Start Kit provides a utility to assist in adding
RAppID generated code to a CodeWarrior project

- After creating a empty CodeWarrior project for the required
microcontroller, the user can invoke the utility
rsp2cw10.exe which will add RAppID generated code and
sets up the CodeWarrior project by adding all the
CodeWarrior setup variables to enable clean build.

Z “freescale" 19



Low Level Driver code

- In the installation disk, the following low level driver code is
provided

- GPIO
-ADC
- UART
- CAN
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GPIO Low Level Driver code

- uint8 _t GPIO_GetState (uintl6_t ch)
- This function returns the state of requested GPIO pin

- void GPIO_SetState (uintl6 _t ch, uint8_t value)
- This function sets the GPIO pin to the specified state

' Frees Freescale logo, AltiVec, C-5, CodeTES! amior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, Pf 'C,Processor Expe
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B ADC Low Level Driver code

- uintle_t A2D GetSingleCh_ADCO (uint32_t ch)

- This function sets up, starts, and returns a conversion for a single
ADCO channel

- uintle_t A2D GetSingleCh_ADC1 (uint32_t ch)

- This function Sets up, starts, and returns a conversion for a single
ADC1 channel

- uintl6_t A2D GetChResult_ ADCO(uint32_t ch)

- This function returns the result for a single ADCO channel
- uintle_t A2D GetChResult ADC1(uint32_t ch)

- This function returns the result for a single ADC1 channel
- void A2D_SetupCh_ADCO(uint32_t ch)

- This function sets up channel for the ADCO conversion
- void A2D_SetupCh_ADC1(uint32_t ch)

- This function sets up channel for the ADC1 conversion

Z “freescale" 2



» UART Low Level Driver code

void UartTxMsg(uint8_t *u8TxData, uint32_t u32Size)

- This function transmits a message in buffer u8TxData of size
u32Size

- uint8_t UartRxDataByte(void)
- This function returns data from UART buffer
- uint32_t UartRxNewDataSize(void)
- This function checks how much new data there is in UART buffer
- uint8_t UartRxBufEmpty(void)
- This function checks if the UART buffer is empty
- void UartBuflnit(void)
- This function initializes UART Buffer
- void UartRxFillIBuf(void)
- This function fills the UART Buffer from the UART RX peripheral
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® CAN Low Level Driver code

- void SetCanRxFilter(uint32_t id, uint8_t mb, uint8 t
ext)

- This function sets up the mailboxes on the specified CAN
channel and works for standard and extended IDs.

- void CanTxMsg (uint32_t id, uint8 t mb, uint8_t dlc,
uint8_t data[], uint8_t ext)

- This function transmits a CAN message.
- can_msg_struct CanRxMsg (uint8 _t mb)
- This function receives a CAN message.
- uint8 _t CanRxMbFull (uint8_t mb)
- This function checks if CAN Mail box is full.
- uint8_t CanTxMbEmpty (uint8 t mb)
- This function checks if CAN Mail box is empty.
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High Level Driver code

- In the installation disk, the following high level driver code
IS provided
- Potentiometer
- Photo Sensor
- SBC

L £
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Potentiometer High Level Driver code

- uintl6_t Pot_Get Value(void)

- This function sets up, starts, and returns conversion value for
Potentiometer channel (PEO, ADC1 Channel 5 of TRK-
MPC5604P board).
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Photo Sensor High Level Driver code

- uintl6_t Photo_Sensor_Get Value (void)

- This function sets up, starts, and returns conversion value for
Photo sensor channel (PE1, ADCO Channel 4 of TRK-
MPC5604P board).
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SBC High Level Driver code

- void SBC_Init_DBG(void)

- Sets SBC in TRK-MPC5604P board to enable CAN. Itis
assumed that SBC is in Debug mode and watchdog refresh is
required only on initialization.

' Freescale, the Freescale logo, AltiVec, C-! T, CodeWarrior, ColdFire, ColdFire+, C-Ware, ti fficient Solutions logo, Kinetis, mobileGT, PEG, @rQUICC, Processor Expe
& Y 4 QoriQ, Qorivva, SateAssure, the SafeAssure logo, StarCore, Symj and VortiQa are trademarks of F le Semiconductor, Inc., Reg. U.S. Pat. & Tm, Off. Airfast, BeeKit, BeeStack
™ CoreNet, Flexis, Layerscape, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine, Ready Play, SMARTMOS, Tower, TurboLink, Vybrid and Xtrinsic are trademarks



RAppID Bootloader utility

The RAppID Boot Loader is a tool developed by Freescale to
help with the development of software for Freescale MCUs by
allowing the customer a method to update software of a MCU
through a serial link using CCP.

The RAppID Boot Loader works with the built in Boot Assist
Module (BAM) included in the Freescale Qorivva & PX series
family of parts.

The Boot Loader provides a streamlined method for
programming code into FLASH or RAM on either target EVBS or
custom boards.

The Boot Loader has two modes of operation, for use as a stand-
alone PC desktop GUI utility, or for integration with different user
required tools chains through a command line interface (i.e.
Eclipse Plug-in, MatLab/SimuLink etc.).
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FreeMASTER utility

FreeMASTER allows users to debug applications in true real-
time through its ability to watch and modify variables.

Remote control capability allows it to be used as a diagnostic tool
for debugging customer applications remotely across a network.

It is an outstanding tool for demonstrating algorithm or
application execution and variable outputs.

It provides monitoring/visualization of application variables in the
same manner as a classical oscilloscope with a CRT.

Simple RS232 native connection and other options possible on
selected platforms (BDM, JTAG, CAN,...)

Built-in support for standard variable types (integer, floating
point, bit fields)
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B LED Example Using RAppID Init

- The next few slides will demonstrate an example project
that describes steps to configure MPC5604P, generate,
build, flash and test the code using various tools provided
with TRK-MPC5604P Fast Start Kit

- In this example we will use RAppID Init tool to configure
and generate initialization code for MPC5604P

- We will use the GPIO, ADC and CAN driver code supplied
with the installation

- We will use CodeWarrior 10.5 to build the code

- We will use RAppID Boot loader utility to flash the code to
the target

- The example turns on/off LEDs based on Switch input,
Potentiometer input and CAN commands.

' Freescale, the
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& LED Example overview

- LED1 turns on when switch S1 is in pressed state and
turned off when S1 is in released state

- LEDZ2 is turned On/Off based on potentiometer input
- LED3 is turned On/Off based on CAN command input

- PD10 is driven using FlexPWM signal and the duty signal
can be increased by input switch S4 and decreased by
Input switch S3.

- PAO is configured as eTimer input capture function which
IS used to calculate duty cycle of PWM output of PD4 by
connecting output PD4 to input PAO.
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Creating LED example using RAppID init tool

- The next few slides will demonstrate how to create RAppID
project to configure all the pins and peripherals required for
this example and generate code for CodeWarrior compiler.

' Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, ti olutions logo, Kinetis, mobileGT, PEG, erQUICC, Processor Exps
' P 4 33 QorlQ, Qorivva, SafeAssure, the SafeAssure logo, StarCore, Symphony and VortiQa are trademarks of Freescale iconductor, Inc., Reg, U.S. Pat. & Tm, Off. Airfast, BeeKit, BeeStack,
™ CoreNet, Flexis, Layerscape, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine, Ready Play, SMARTMOS, Tower, TurboLink, Vybrid and Xtrinsic are trademarks



RARPID Init]
for
MPE560%P

Launch RAppID init by
double clicking on
RAppID init desktop icon

2 “freescale-

#a. Create a New RAppID Project

= RAppID: : (default)
Project View Code/Report Generation Configuration External Tools Help Documents About

=" B o ?— Project Header:
/£ o €] Packaging:

Revision

ADC INTC

FlexCAN

FlzsePW

Timers

Read Me [To Get started, please load a Project

DSPI

FlexRay

LINFlex

[E=SEch =]

Start a new project by clicking on
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2 Part Selection

@ Load new project

rPart Selection
Part Core Max. Speed (MHz)  Flash {KB) RAM (KB)
©) MPCS801P z0h &4 192 12
() MPC5602P zoh o4 256 20
(©) MPC5803P z0h &4 384 E
I z0h 64 512 40

() Load existed project

Select Part and Package

7 Package Selection - MPC5604P : baseconfig =

rPackage Selection

i@ 144 QFP

i) 100 QFP

64 QFP

|| stertwizard ||| cancel

Previous Exit Wizard

L 4
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Select a Part MPC5604P and
select Start Wizard

Select a Package 144 QFP and
select Next
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Configure ADC input

- Pin Allocation - MPCS604P ; baseconfig ™ =
rPin Allocation Wizard- -
_ e P et
l s 3 onbbbeHNbBRER N RN NRNBERCoCEEESC0 108
2 We,oddAedEaRNS 8 B0 100 EANS G Do AR @M~ O 107
3 106
4 105
5 104
6 103
7 102|
8 i1
9 100
10 MPC5604P in 144 QFP 9
11 98
12 97
13 96
14 95
15 94 =
16 93 L
17 92
91
19 90
20 89
21 88
22 87
23 86
24 85
2 8
26 83
27 82
28 81
29 80
30 79
31 78
32 77
33 76
34 75 -
35 74
BT L I I R O N N = VIR )
BEEESSEEEAEEETUNNNNREYEETETHTIHRIFE AN
(I8 o5 o | Fresceo B e IR PR s v
Functions Tnput Output User Assigned Signal Name
IADC_1 AN 03 [E] Pco -
ADC_1 AN 04 []P015
ADC_1 AN 05 PED C1_Ch5_Potentiometer_input |
AnA 4 anine =1 nes 4
4| 1 +
Previous H Mext H Exit Wizard H View ]

Potentiometer is connected to PEO.

In ADC tab, configure PEO as ADC input and
add appropriate name in User Assigned Signal
Name edit box.
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» Configure DSPI pins

- TRK-MPC5604P contains MCZ3390S5EK system basis
chip (SBC) with integrated CAN transceiver and LIN 2.0
Interface.

- DSPI 0 is connected to SBC. We need to configure DSPI O
as master and SBC as slave so that SBC can be
configured to enable CAN by sending appropriate
commands via DSPI 0.
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Configure DSPI pins

- The connection between DSPI 0O of

microcontroller and SBC is shown in this
picture

Configure DSPI 0 pins as follows to
enable communication with SBC.

- PC4 is connected to CS pin of SBC.
Configure PC4 as DSPI_0 Chip select 0
output

- PC5 is connected to Clock input pin of
SBC. Configure PC5 as DSPI_0 Clock
output

- PC6 is connected to MOSI pin of SBC.
Configure PC6 as DSPI_0 Data output

- PC7 is connected to MISO pin of SBC.
Configure PC7 as DSPI_0 Data input
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-7 Pin Allocation - MPC5604P : baseconfig *

4 Configure DSPI pins

=

rPin Allocation Wizard-
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ADC_1 AM 05 PAD PED Allocated as Input
DSPI_0 Chip Select 0 PAD PC4 Allocated as Cutput
DSPI_0 Clock PAD PCS Allocated as Output

111

o1t

DSPI_0 Data Out PAD PC6 Allocated as Output
DSPI_0 Data IN PAD PC7 Allocated as Input

m

]

Functions
DSPI_D Chip Select 1

Input

[Frc3

Cutput

User Assigned Signal Name

DSFI_0 Chip Select 0 [C]Pca

PC4

PC4_DSFI0_CS0_Output

D3PI_0 Clock [F1pcs

PC5_DSPI0_CLK_Output

D3PI_0 Data Out

PC6_DSPI0_Data_Output

DSPI_0 Data IN pc7 |

PC7_DSPI0_Data_intput

DSPI_1 Chip Select 3

<

I

»

L £

L 4
2 “freescale-

39

Previous ][ Next ][ Exit Wizard ][ View ]
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Configure FlexCAN pins

- The CAN TX and CAN RX pins of SBC are connected to
the pins PBO and PB1 of CAN O peripheral of the
microcontroller.

- We need to configure PBO as CAN 0 TX pin and PB1 as
CAN 0 RX pin.

U2c

PBO 29 .
PRI 1 2 IXD CANH -

R 30

CAN EN

RXD SPLIT —

GND-CAN CANL —
$ MCZ3390555EK

GND
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- Pin Allocation - MPC5604P : baseconfig *

2 Configure FlexCAN pins

E=5)

rFin Allocation Wizard:

ADC_1 AN 05 PAD PEO Allocated as Input
DSPI_0 Chip Select 0 PAD PC4 Allocated as Output
l N S R R D LD D0 g @R REREE R RRRRE == =22 2222 108 DSPI_0 Clock PAD PC5 Allocated as Output
Wi - DS - hWN— S B0 Tt B WKNS~GSDE=Do0OuNaiWme-o
2 = DSPI_0 Data Out PAD PC6 Allocated as Output
4 105 DSPI_0 Data IN PAD PC7 Allocated as Input
g e CAN_O Tx PAD PBO Allocated as Output
7 102 CAM_0 Rx PAD PB1 Allocated as Input
8 101
9 100
10 MPC5604P in 144 QFP 99
11 98
12 97
13 96
14 95
15 o4
16 a3 L
17 92 =
18 a1
19 S0
20 89
21 88
22 87
23 86
24 85
25 84
26 83
27 82
28 81
29 80
30 79
31 78
32 77
33 76
34 75
35 74
3B w e s s s BB e B R WU WU WU U U W W@ @@ @@ DD @ @ o O —
e R T o R N R TR R = N R B < = e B = R U o N M R T« M T = R
BB 5] - [Frexcan sy | B i) wisc | e
Functions Input Qutput User Assigned Signal Mame
———
CAN_D Tx PBO_CANO_TX
CAN_D Rx PBlI PB1_CAMND_RX
SAFEPORT Tx
SAFEPORT Rx [F]PaA1s
=
4 i +
Previous. ][ MNext ][ Exit Wizard ][ View ]
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In FlexCAN tab, configure PBO as CAN_0 Tx and PB01 as CAN_0 Rx pins
and signal names.
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Configure FlexPWM pin

% Pin Allocation - MPC5604P : baseconfig * =23

rPin Allocation Wizard: o

ADC_1 AN 05 PAD PED Allocated as Input
DSPL_0 Chip Select 0 PAD PC4 Allocated as Outp

T 2 2 5 b i W m o WM NN DMIMBMNNRS = =23 o= 2o 108 DSPI_0 Clock PAD PCS Allocated as Output
B2 EEE YRS EE N REREEE s I s nEn s
4 i DSPL_0 Data Out PAD PCE Allocated as Dutput
1 105 DSPI_0 Data M PAD PCT Allocated as Input
3 i CAN_O Tx PAD PBO Allocated as Output
7 102 CAN_D Rix PAD PB1 Allocated as input
g j‘ga FlexPWI_A 0 PAD PD0 Allocated as Output
10 MPCS5604P in 144 QFP 99
1 %8
12 a7
13 %5
14 25
15
18 93
17 2
18 g1
19 90
20 9
28

[ifxd
k]
m

[EBE o5hi| Fou| Flexcan texRay | [EHIBI | LUNFlex| misc | eTMER |

Functions Input Output User Assigned Signal Mame

FlexPWM_A 0 [C] P10 [F] PN | P10} [ PATY Fo70_flexPwii_A0 - ]

FlexPWH_A 1 [F]Pc7 [C]PD13 [] PCIS PCT || PD13 [C] PCIS

FlexPWN_A 2 [ patz [ Pat1 [C] PG3 [C1Patz [T]pan []PG3 =

FlexPWN_A 3 [CPDz [[]PA2 []FC10 [C] PGS [F1FD3 [0 PAZ [ PCi0 [ PGS —

FlexPWN_B 0 [ Pato [ PO [T Pato ] PD11

FlexPWN_B 1 [C] P4 [C]Pcs ] POO [F1 Poi4 [ PCs [ PDO

FlexPWHM_B 2 [F] PA13 [ PA12 [] PG4 [[]Pat13 [C]Pa12 [7] PG4

\FlexPWH B [C1PA3 [M1PAS M1 PD4 [M1PGT [C1PA3 M1PAS [M1PD4 [T PGT S il

< m ] 3

Previous I [ Next ] [ Exit Wizard I I Wiew ]

In this example, we are using PD10 as FlexPWM output. In
FlexPWM tab, select PD10 as output and add user signal name.
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» Configure GPIO pins

In this example, we are using Switch S1, S3 126

and S4 as input and the LED1, LED2 and =BT
LED3 as outputs. aF

o L) =
[ e W NS

Switch S1, S3 and S4 are connected to PDO, KEY EN
PD2 and PD3. Configure these 3 pins as
iInputs.

LED1, LED2 and LED3 are connected to PD4 127

PD5 and PD6. Configure these 3 pins as D3 :
outputs. P 5

%}
oo N Ao

LED EN
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-7 Pin Allocation - MPCS604P : baseconfig *

Configure GPIO pins

=S

rPin Allocation Wizard:

l 2220w
2 Wwrm = 0@ 0~
3
4
5
5
T
il
9
10
11

agl
CEL
FEL

EEL
ZE|

LE

0El
GZ 1
8zl

A )
Mmoot B oW SO

MPC5604P in 144 QFP

79"
2L
L1
LY
S
T LY

ADC_1 AN 05 PAD PED Allocated as Input
DSPL0 Chip Select 0 PAD PC4 Allocated as Outpy
DSPL0 Clock PAD PCS Allocated as Output
DSPI_0 Data Out PAD PCS Allocated as Output
DSPI_0 Data IM PAD PCT Allocated as Input
CAN_0 Tx PAD PBO Allocated as Output
CAN_0 Rx PAD PB1 Allocated as Input
FlexPWH_A 0 PAD PD10 Allocated as Cutput
PD4 PAD PD4 Allocated as Output

PDS PAD PDS Allocated as Output

PDS PAD PDS Allocated as Output

ELY

m

B8 [55F1] Fou| Fexcan |IFERETM Fler misc | eTivER|
——
Functions Input Output User Assigned Signal Name
PDO PDO [ PDO Input_Switch_S1 - T
PDA1 FD1 [ PD1 Input_Switch_S2
FD2 PD2 [] PD2 Input_Switch_S3
FD3 PD3 ] Po3 Input_Switch_S4 =
PD4 [] PD4 V| PD4 LED_Cutput
PD5 [ PDs PD5 LED2_Cutput
PDR [ PD6 LED3_Cutput
PD7 PD7 i il
< [T 3
[ Previous | [ next |[ Extwizad || view |
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» Configure LINFlex (UART) pins

- In this example, we will use Virtual serial vort 50 1
port of TRK-MPC5604P board for serial ; @ e

communication. _
« The PB2 and PB3 of microcontroller in .

—_
[=2]

PB3

TRK-MPC5604P board are connected to SORT RSD |
TX and RX pins of virtual serial port.

- We need to configure PB2 as LINFlex0 TX 15292 LIREUITRY
pin and PB3 as LINFlex0 RX pin.

IL_Xe]

:

45
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4o Configure LINFlex (UART) pins

<3

7 Pin Allocation - MPCS604P : baseconfig * (m3a)
rPin Allocation Wizard

»

ADC_1 AN 05 PAD PEO Allocated as Input
DSPL0 Chip Select 0 PAD PC4 Allocated as (
DSPI_0 Clock PAD PCS Allocated as Output
DSP_0 Data Out PAD PCS Allocated as Outp
DSPI_0 Data IN PAD PCY Allocated as Input
CAN_0 Tx PAD PBO Allocated as Output
CAMN_0 Rx PAD PB1 Allocated as Input
FlexPWHM_A 0 PAD P10 Allocated as Outpu
PD4 PAD PD4 Allocated as Output

PO5 PAD PDS Allocated as Qutput

POS PAD PDS Allocated as Qutput

LINFlex_0 Tx PAD PB2 Allocated as Output
LINFlex_0 Rx PAD PB3 Allocated as Input

EF |
|
Ltl,
OF |
GEL
feisgh
LEU
9E |
SEL
FEL
EEL
ZE)
LEL
0el
BT
ra
LEW
az |
ST
FEU
ETH
ZTl
LZl,
0z
G
gL
LY
LY
SLUY
T LY
£LY
ZLY
LLL

000~ LN da L3 b =

MPCS5604P in 144 QFP

—o

m

[EBE] 5sPi| Fou| Fexcan | IFEBIEM FexRay |

Functions Input Output User Assigned Signal Name
LIMNFlex_0 Tx PB2_UART_TX
LINFlex_0 Rx PB3_UART_RX
LIMFlex_1 Tx [E]Pc3 [ PDo [ PF14
[E] pFis [E] PB13 [E] PD12
4 m »
[ Previous | [ Next || Extwizad | [ view |

In LINFlex tab, configure PB2 as LINFlex_0 Tx and PB3 as LINFlex_0 Rx pins
and add user signal names.

L £

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC, Processor Expert,
46 QorlQ, Qorivva, SateAssure, the SafeAssure logo, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg, U.S. Pat, & Tm, Off. Airfast, BeeKit, BeeStack,

& ™ CoreNet, Flexis, Layerscape, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine, Ready Play, SMARTMOS, Tower, TurboLink, Vybrid and Xtrinsic are trademarks
P 2 of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2013 Freescale Semiconductor, Inc



gay. Configure eTimer pin

L d
7 Pin Allocation - MPC5604P : baseconfig *
rPin Allocation Wizard

ADC_1 AN 05 PAD PED Allocated as Input
DSPI_0 Chip Select 0 PAD PC4 Allocated as Output
R DEE DN NEWw DR NN RN NN NN MR 03| L DSPL_0 Clock PAD PCS Allocated as Output

- = DSPLO Data Out PAD PCE Allocsted as Output
DSP|_0 Data IN PAD PCT Allecated as Input
CAN_D Tx PAD PBO Allocated as Qutput
CAN_D Rx PAD PB1 Allocated as Input
FlexPWH_A 0 PAD PD10 Allocated as Output
PD4 PAD PD4 Allocated as Output
PDS PAD PDS Allocated as Output
PD6 PAD PDS Allecated as Output
LINFlex_0 Tx PAD PB2 Allocated as Output
LINFlex_0 Rx PAD PB2 Allocated as Input
eTimer_0_CHO PAD PAD Alocated as Input

003~ G B 3 1
R

=

MPC5G04P in 144 QFP

il
12

BERRESRE

mn

Ot
It
t
Et
s
t
t
i
at
it
5
1
]
E
&l
55
95
2]
95

FRBB1 5] cu| oo R oo | e s s | —

Functions Input Qutput User Assigned Signal Name
eTimer_0_CHO PAQ [C] Pao IF'AO_eTimer_Input I |-
eTimer_0_CH1 [[1rar [ raa
eTimer_0_CH2 [F] paz [ raz =
eTimer_0_CH3 ras [Cleas
eTimer_0_CH4 [[]pctt [C] Pe14 [ Pas [ Pc1t [] pas
eTimer_0_CH5 [Clrc1z [T PBE [F]pc1z i
— . - =TTV Y — VY

4 m *

pravious [ Mext ]I[ Extwizard | [ view |

In this example, we are using eTimer Channel 1 as input capture function to
calculate duty signal of PWM signal. In eTimer tab, configure PAO as eTimer
input pin and add user signal names.

Select Next and skip next window by selecting Next to configure Mode Entry
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Configure Mode Entry

- RAppID tool generates code to set the microcontroller in
DRUN mode at startup.

- In this example, we will use system PLL (PLLO) as system
clock source. Select System PLL from the drop down
under SYSTEM column in DRUN mode.

48
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4o Configure Mode Entry

- Systemn Clock/Timers - MPCS604P : baseconfig *

IGeneraI Configuration IPeri pheral Configuration | Interrupt |

Mode Entry | system Glock| cmu| swr| PIT| sTH| Software Atributes

rMode Enable

RESET Mode

SAFE Mode

RUNO Mode

RUNZ Mode

HALTO Mode

TEST Mode

DRUN Mode

RUMN1T Mode

RUMN3 Mode

STOPO Mode

rMode Configuration

SMVR ON| S DFLAON | § CFLA DNl SPLL1ON| §PLLOON | $XOSCOON |5 16MHz_IRC ON

5 SYSCLK

Normal
Normal

Normal

--Nurmal Normal
--Nurmal Normal
Normal
--Normal Normal
--Normal Normal

--Power Down Power Down
--Power Down Power Down

|

18MHz internal RC oscillator

18MHz internal RC oscillator

18MHz internal RC oscillator

System PLL (PLLD)

18MHz internal RC oscillator

18MHz internal RC oscillator
18MHz internal RC oscillator
18MHz internal RC oscillator
16MHz internal RC oscillator

16MHz internal RC oscillator

m

| »

Previous | | MNext || Exitwizard |

L £

L 4
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Configure Mode Entry

/‘:X
P d
** <

-7 System Clock/Timers - MPC5604P : baseconfig ™

Mode Entry | system Clock| cmu| swr| PiT| sTh| Software Attributes |

General Configuration Peripheral Configuration | Interruptl

Default-Reset

Configure the peripherals to
be enabled during different
operational modes.

)

rRun Peripheral Configuration
Peripheral Run Configurations
Run Peripherals Config0 Active/Frozen
Run Peripherals Config1 Active/Frozen
Run Peripherals Config2 Active/Frozen
Run Peripherals Config3 Active/Frozen
Run Peripherals Config4 Active/Frozen
Run Peripherals Configh Active/Frozen
Run Peripherals Configh Active/Frozen
Run Peripherals Config7 Active/Frozen

Select “Normal” configuration

rLow Power Mode Configuration
Peripheral Low Power Configurations
Low Power Peripherals Configd Active/Frozen
Low Power Peripherals Config1 Active/Frozen
Low Power Peripherals Config2 Active/Frozen
Low Power Peripherals Config3 Active/Frozen
Low Power Peripherals Configd Active/Frozen
Low Power Peripherals Config5 Active/Frozen
Low Power Peripherals Configh Active/Frozen
Low Power Peripherals Config7 ActivelFrozen

This will enable the
“peripheral run configuration” and
“low power configuration”

rPeripheral Mode Configuration - Normal

d 'ﬁ H | d Peripheral | Peripheral | $Debug % Low Power Mode Configuration % Run Mode Configuration
acrOSS I erent Operatlona mo es Control Mao. MName Mode
4 DSPI_D Low-Power Mode Configu UM Mode Configuration 0 -
5 1 [ R jguration 0 RUN Mode Configuration 0 N
- DsPI_2 wer Mode Configuration 0 RUM Mode Configuration 0
/ 7 DSPI_3 Low-Power Mode Configuration 0 RUM Mode Configuration 0
Th en It WI | I aSS|g n these tWO 16 _0 S -v-Power Mode Configuration 0 RUN Mode Configuration 0 E
g FlexRay I ovv-Fower Mode Configuration 0 RUN Mode Configuration 0
26 safetyPort NG ow-Power Mode Configuration 0 RUN Mode Configuration 0
CO nflguratlons acrOSS a” perlpherals 3z ADC_0 I ovv-Fower Mode Configuration 0 RUN Mode Configuration 0 .
33 ADC_1 IE | ovv-Power Mode Configuration 0 RUN Mode Configuration 0
35 CTU_D I ovv-Fower Mode Configuration 0 RUN Mode Configuration 0
38 eTimer0 IE | ov-Power Mode Configuration 0 RUM Mode Configuration 0 il

m

Previous | [ Next || ExitWizard

“freescale"
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A% Configure Clock

-7 System Clock/Timers - MPC5604P : baseconfig * [
Made Entry ISystem Clock I cmu| swr| prr| sTh| Software Atiributes | iod
rSystem Clock and Peripheral Clock Setup
System Clock Setup:
DRUM Mode Clock  |System PLL XOSC Frequency System Clock Frequency |32.000 MHz
Clock Source Configuration System Clock Frequency Formula
Clock $ Bypass Divider % End of Count § Interrupt & TRIM
XOSCSU“’“ - Value System Clock Frequency = XOSC Frequency *
Final Reference Frequency Multiplier
16MHZIRC PR I ox0
PLLO | PLL1| rClock Output Setup
- PLL Frequency Modulation Setup———— L
Progressive Clock Switching | SN Clock Output Select 16MHz Internal RC oscilator  ~ | F
Frequency Modulation | EEGCE
Input Division Factor H | LErE Clock Divider 1 ﬂ
Spread Type Center Spread v
Output Division Factor 3 ;l 2 w x J Clock Output Frequency 16.000 MHz
Modulation Period 0
Loop Division Factor 64 Ll Qutput Clock Pin 138 (PBE) - Not Assigned
Increment Step 0 rAuxiliary Clock Setup
Final & Eronnancy Mltinliar (4
Final Reference Freguency Multiplier = Loop Division Factor/ (Input Divisien Facter * Output Divigien Factor) Aux 0 | Aux 1 I AL 2| Aux 3|
PLL O/P Frequency = XOSC Freguency * Final Reference Frequency Multiplier
CO Frequency = X0SC * (Loop Divigien Factor / Input Division Factor) Clock Source 16MHz Internal RC Oscillator LI
Peripheral § Divider | § Divider | Final Clock
Clock Set Status (MHz)
FlexPWM Clock 1 16.000 L3
4 n 3
Previous | [ MNext | [ ExitWizard

We will configure system clock to 32MHz. The default XOSC frequency in
RAppID is 40MHz but TRK-MPC5604P uses 8 MHz crystal. Change XOSC
value to 8 MHz. Change Input Division factor to 2 to set the system clock at 32
MHz.
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Disable Watchdog

-7 System Clock/Timers - MPC5604P : baseconfig *

»

Made Entry | System Clock | CMU ISWT IF'IT| STM| Software Attributes ol
FSWT

rWatchdog Control

= :En able Watch_g_qg__]'\me: Clock Source 16MHz IRC LI

Reset on Invalid Access

Service Seguence Fixed Service Sequence LI

Interrupt then Reset Window Mode

By default, watchdog is enabled in | |.....
MPC5604P. In this example, we

Load Value In Hex

will not use Watchdog feature.
Disable Watchdog Timer in SWT | s

Hard Lock

Stop Mode Control

m

Clock Source Frequency: 16 MHZ Senice Sequence Window Time in Clock Cycles: 0
tab " Waichdog Timeout Range: 16 ps to 268.44 sec Senvice Sequence Window Time: 0 ms
Watchdog Resolution: 0.062 ps Window Time as Percentage of Timeout Period: 0 %

Watchdog Timeout in Clock Cycles: 1280

Watchdog Timeout 0.08 ms

] W ] v

Previous | [ Mewt | [ Extwizard
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Configure PIT

We will monitor switch inputs
S3 and S4 every 250ms in PIT
Channel O interrupt. Select PIT
tab and

-Enable Timer module

-Enable PIT Channel 0 timer

- Set load value to 8000000 to
set the time out value to 250
ms

-Enable PIT Channel 0
interrupt

-Select Next to start peripheral
configuration.

Z “freescale"

-7 System Clock/Timers - MPC5604P : baseconfig *

rPIT Configuration

Mode Entry | System Clock| cuu| swT| PIT | 5T | Software Atiributes -

Enable Timer Module Timer Clock; 32 MHz

[7] Load Value in Hex PIT Time Range: 0.031 psto 134218 sec

Timer Source 5 Timer % Load Value % Interru Interval (ma)

PIT Channel 1

0
0




A Conflgure Peripherals

"= Peripheral Configuration - MPC5604P : baseconfig * =
-Penpheral Configuration =
DSPI LINFlex FlexPWM FlexCAN ADC
< 3
[ Previous | [Next || Exitwizard |

In Peripheral Configuration window, select DSPI to configure DSPI peripheral

“freescale-
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#gan Configure DSPI 1

o5
g

- -~ Deserial Serial Peripheral Interface - MPC5604P : baseconfig *
DSPI_Dl | | | Software »\ﬂributes'
eneral Configuration | Clack and Transfer Attributes | SPI Commands | DMAlInterrupts |
DSPI 0 should be set to master -DSPI General Configuration
mode to send commands to rsrtime o | ﬂ'
SBC. Select Master mode Fresse Mode <
Madified Time Format: Disable LI
. . Peripheral Chip Select Strabe: Disable LI
DSPI O Chlp SeleCt 0 IS Receive FIFO Overflow Overwrite Enable: Disable LI
Connected to SBC, Set Chlp Peripheral Chip Select Line 7 inactive state: Low LI
select 0 inactive state to High - -
Peripheral Chip Select Line & inactive state: Low LI
Peripheral Chip Select Line 4 inactive state: Low LI
Dlsable Halt mode Peripheral Chip Select Line 3 inactive state: Low LI
Peripheral Chip Select Line 2 inactive state: Low ﬂ
Peripheral Chip Select Line 1 inactive state: Low -
Select OK to flﬂISh DSPI O Peripheral Chip Select Line 0 inactive state: High -
- . Transmit FIFO: Enable A
Conflguratlon' Receive FIFO: Enable LI
Sample point 0 |
In the Perlpheral COnflguratlon Continuou.s Serial Communication Clock: D?sable v|
. . ) Halt Mode: Disable |
window, select LinFlex tile to Module: v 2
start LinFlex configuration. Transfer CountOn Reset ’

o ] caren ) (o)

bileGT, PEG, PowerQUICC, Processor Expert,
at. & Tm, Off. Alrfast, BeeKit, BeeStack,
boLink, Vybrid and Xtrinsic are trademarks
iconductor, Ine
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Configure LINFlex 0

- We will use UART of LINFlex 0 to communicate serially via
virtual serial port of TRK-MPC5604P board

- We will use baud rate of 115,200

- When Baud Rate Factor and Fractional Baud Rate Factor
values are selected, RAppID automatically calculates and
displays the resulting baud rate.

<& E—
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4o Configure LINFlex 0

Set Baud Rate Factorto 17

Set Fractional Baud Rate
Factor to 6/16

This should set the Baud
rate to approx. 115,200

2 “freescale-

- Local Interconnect Network - MPC5604P : baseconfig *

LINFlex_0

LIMFlex_1 | Software Aﬂributes'

eneral Configuration | Interrupts & Filters | Timeout| UART|

rLIM Configuration
Master Mode

Receiver Buffer Locked

Bypass Filter

Auto Wakeup

Checksum Field

LIN Master Break Length tobits |

Programmed Checksum B (0§ | § @ B &
Integer Baud Rate Factar 17|
Baudrate (SymbaolsiSec) = 115107.91

LIMFlex System Clock (MHz)

Loopback Mode

Self Test Mode

Slave Mode Break Detection Threshold |11 bits -

LIM Auto Sync

Idle on Bit Error

Checksum Calculation

Idle on |dentifier Parity Error

Fractional Baud Rate Factor

Mot

32 MHz

I_II

6/16

Baudrate (Symbols/Sec) = Fecpu [ (16 * LFDIV)

LFDIV = Integer factar(Mantissa) + Fractional factor(fraction)

Getting Started

l

Ok

” Cancel H Apply ]
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In UART tab, Enable UART
Set Word Length to 8 bit data

Enable Transmitter and
Receiver

Select OK to finish LINFlex O
configuration

In the Peripheral
Configuration window, select
FlexPWM tile to start
FlexPWM configuration.

2 “freescale-

#a. Configure LINFlex 0

- Local Interconnect Network - MPC5604P : baseconfig *
LINFlex_0 | Li1iFlex_ | Software Atioutes |
General Conﬁgurationl Interrupts & Filtersl Timeout UART
rUART Configuration
Word Length 3 bitdata (9 bit iTPCE s set) - | 0dd Parity [ o |
Transmitter Data Receiver Data
1 1
Field Length (Bytes) [ Field Length (Bytes) [
Getting Started [ ok || cancel |[ Apply |




da. Configure FlexPWM

In this example, we will configure
FlexPWM sub module 0, PWM  vai1 ;o

A output to generate center- VAL (1024) / / / /
aligned PWM signals. The values VALS | ﬁ | /]
of FlexPWM parameters are set ; I | | | | | |
as shown. VALO (o) - — — —/ I—:———— —|—:———— —[—:———— ‘I":"'
VAL4 - | | | | | |
The PWM clock source is 16 MHz VAL (1024 /I L /I L ﬁ ' | ﬁ L
IRC clock. I T ! T I T I T
INIT (-2048) /i I : | /: | : I /: I : I /E | : |
[ | | | | | | |
The Period of PWM signal = I I | | | | I |
(2048 +2048) * 1/16 = 256 ms L I I Ly I
| J | I | | [ I
PIAMA | I o | |_
[ | | I | | | |

The PWM signal high time = —
(1024+1024) * 1/16 = 128 ms.

Duty Cycle = 128/256 = 50%

. Kinetis, mobileGT, PEG, PowerQUICC, Processor Expert
Reg, U.S. Pat. & Tm, Off. Alrfast, BeeKit, BeeStack,
Vybrid and Xtrinsic are trademarks
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A\ Configure FlexPWM

We need to configure PD10 - FlexPWM - MPCS604P : baseconti

FlexPWM_0 | Software Aﬂributesl 3
OUtpUt (PWM A’ SUb mOdUIe O) Conﬁguratioml Configuration 2 Conﬁguralion3tlnterrupt|'DMA]| Configuration 4
for PWM signal

r/F Enable & Mask Configuration——— rDeadtime Source & S/W Ctrl O/P Configuration

SubModule PWMxy_z Deadtime source SAV Controlled O/F
1 2 3

PWM A O/P - - - A3 Generated PWM ;I -
HLIEE - - B 3 Generated PN -] -

- Enable PWM Generator for sub I e p—— R —
mOdU|e O P AlIssE ---- B 2 Generated PWK LI -
oo [N I
. Al Generated PWM ;I -
-Set Load Okay bit P X sk I N I
rMaster Control Configuration B1 Generated FIVM LI -
Run { PWM Generator ) - -- AD Generated PWM ;I -
Lot T ’T L J‘J 40 B O Generated PWK LI -

Current Polarity (PWM) & LI A LI A LI A LI xy=PWhixy
z=Submodule number

-Enable PWA 0 Output

m

rFault Control Configuration

Fault Inputs
0 1 2 3

rFilter Control Configuration

Fault Interrupt o o o of Filter Count (Samples) 3 ~|
Fault Safe Mode oo [ o]l o] Fiter Period .

autornatic Fault clearing [ [N R G
Fault Level o] o] o] o]

< i1 ] +

x| [ ]

0, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFira+,
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s Configure FlexPWM

In Configuration 1 tab
-Set INIT counter value to -2048

-Set Pair Operation to
Independent PWM

L £

L 4
2 “freescale-

-7 FlexPWM - MPC5604P : baseconfig *

FlexPWM_0 | Software Attributes

General Configuration jJConfiguration 1 § Configuration 2 Conﬁguration3(Interrupt|'DMA)|Conﬁgurati0n4

rSub Module Configuration

FORCEN INITSEL

rConfiguration1
Initialize Counter (INIT)
DoubleSwitching (DBL)
Prescalar (PRSC)
Full Cycle Reload (FULL)
Half Cycle Reload (HALF)
Load Frequency (LDFC)
Clock Source (CLK)
Reload Source (RLD)

Force Source(FORCE)

|

¥ | 16 MHz

-
@
=

IPBus clock

Local reload

Local force

T
w
2
2
=
NREIREIRK

System Clock Frequency(fclk)
Force Initialization (FORCEN)
Initialization Control (INITSEL)
PWIEK Init(PYWIMX)

PWME Init (PWMB)

PWIMA Init (PYWMA)

Pair Operation (INDEF)

Wait (WAIT)

Debug (DBG)

m

Local sync

Independent PWHK

=

]

[
4

ol

I

] 3

Getting Started

’ Ok ” Cancel ” Apply ]
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In Configuration 2 tab
-Set MAX counter value to 2048
-Set PWM A High to -1024

-Set PWM A Low to 1024

L £

Configure FlexPWM

-~ FlexPWM - MPCSR04P : baseconfig *

FlexPWM_0 | Software Attributes |

General Conﬁgurationl Configuration 1 jConfiguration 2 § Configuration 2 (Interrupt/DMA) | Configuration 4
rSub Module Configuration
CH MID | MAX| PWMAH PWRAL PWMBH PWMBL POLA | POLB | POLX | PWMAFS | PWMBFS | PWMXFS | VO W1 W2 V3 V4 V5
0 0 0 0 0 o 0 0 0 o fo o fo Jo o
1 o o o o o o o o o o o o o o o o o o
2 0 0 0 0 0 0 0 b0 0 0 0 o o0 0o o @ 0
3 0 0 0 0 0 0 0 b0 0 0 0 o o0 0 o0 o 0
rConfiguration2- 3
Mid Cycle Reload Point (MID) D| PWI A O/P Polarity (POLA)
Maximum Count (MAX) 2048 PWM B OIP Polarity (POLB)
PWI A High (PWIMAH) 1024 PWI X O/P Polarity (POLX)
PWH A Low (PWHIAL) 1024 PYVM A OIP Fault State (PWMAFS)
PWM B High (PWMEH) P B O/P Fault State (PWMEFS)
PWI B Low (PWNBL) . PWI1 X O/P Fault State (PWMXFS) L
VAL: Vo Vi w2 V3 w4 \s
Cutput Trigger Control VAL . . . . . .
< m | +
Getting Started [ ok |[ cancel |[ Apply |
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da. Configure FlexPWM

L d

In Configuration 4 tab
-Set PWM A Fault Mask to O
-Set PWM A Dead Countto O

-Select Ok to finish FlexPWM
configuration.

-In the Peripheral Configuration

window, select FlexCAN tile to
start FlexCAN configuration.

2 “freescale-

- FlexPWM - MPC5604P : baseconfig *

ﬂ

FlexPWM_0 | Software Attributes |

General Conﬁguration' Configuration 1| Configuration 2 | Configuration 3 (Interrupt/DMa) | Configuration 4

rSub Module Configuration

CH DISA | DISB | DISX | DTCNTO | DTCNT1 | CAPMD | EDGX0 | EDGX1 INPSELX | EDGCNTX | CFXOWM | CFX1WM | EDGCMPX | ARMX

rConfiguration4-
PWM A Fault Mask (DISA) 0000 = Input EdgeX1 Select (EDGX1) Disabled |
PWM B Fault Mask (DISB) 1 ~| Input Select X (INPSELX) Raw PWIIX ~|
PWH X Fault Mask (DISX) 1111 -] Edge Counter X (EDGCNTX) [ o |

PWH A Dead Count (DTCNTO) D capture x0 FIFOs water Mark (cFxown) [ EHIN

PWH B Dead Count (DTCNT1)  |2047 Capture X1 FIFOs Water Mark (crx1wit) | ST
Capture Mode (CAPMD) Free Running LI Edge CompareX (EDGCMPX) 0
Input EdgeX0 Select (EDGX0) | Disabled -] Input Capture Mode(ARMX) [ o |

< 1

Getting Started
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oy Configure FlexCAN

-7 FlexCAN - MPCS604P : baseconfig *

In TRK-MPC5604P board, the CAN 0 | At | software Atrioutes |

periphera| is connected to CAN InterruptMaskI Receive EluﬁerMaskI

transceiver in SBC. [rieCAN

. . Madule: Enable LI Max Message Buffer : 16

In th|S exa_'mple’ we WI" use CAN Speed Soft Reset: Disable LI Bus Off Recovery: Enable j

Of 500 k bItS/SeC‘ Freeze Enable: Disable LI Lowest Buffer Transfer First: Dizable j
Halt FlexCAN: Disable B Loop Back Mode: Disable |

Enable CAN module Clock Source: System ~| Listen Only Mode: Disable ~|
FlexCAN System Clock (MHz): 32 Timer Synch Mode: Disable |

Disable Freeze and Halt modes CAN Speed (K bits/s): s00] ] Supervisor Made: Supenvisor mode  ~ |
CAN Bit Timing Self Reception: Enable |

Set Clock Source to SyStem Prescaler Division Factor: 4 Backwards Compatibility Configuration(BCC). |Enable =l
Phase Segment 1 3 -] Abort Enable: Disable -]

Set CAN speed to 500. RAppID Wi” Phase Segment 2: 5 LI Local Priority Enable: Disable ;I

configure Phase segments and Propagation Segment 7 [-1 s A =

Propagation Segment values Resynchronization Jump Width: 1 ;l FIFO Enable: Disable LI

automatically CAN Bit Sampling Made: 1Sample ;I Warning Interrupt Enable: Disable ;I
Sample Point (%) 63.8

. - . Serial Clock Fi MHz): 8

Select OK to finish CAN configuration. || cloeeauene i

Enable CANZ.0B Checks
Maote riaote
1 1 1 1 While setting Phase Segment 1, Phase Segment 2 and —
In the Perlph_eral Conf|gurat|0n W|nd0W, Propagation Segment following two condition should be considered R
select ADC tile to start ADC 1) Phase Segment 2 >= Phase Segment 1 FIexCAN System clock
. . 2)Phase Segment 1+ Phase Segment 2 + Propagation Segment + 1

Conflguratlon. =g {Prescaler*(Phase Segment1+Phase segment

3)Propagation Segment + Phase segment 1 ==4 2+Propagation Segment+1))
o J v JLoom
R
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#a. Configure ADC 1

In the Device Setup tab,
Disable Power Down option to
put ADC in normal mode

2 “freescale-

}l ]

-7 ADC CTU - MPC5604P : baseconfig *
ADC_0 ADC_1 | ADC Cross Trigger Unit (CTU | Soﬂwaref\nributesl ol
Device Setup § Sampling Contmll Channel Setupl DMA&Interruptl
rGeneral Configuration
ADC System Clock (MHz) 16.0 MHz ADC Resolution(bits) : 10
Mumber of ADC Threshold Analog Watchdogs @ 4 Conversion Mode One Shot -
Overwrite _ Alignment Right LI
Auta Clock OFf _ Decode Signal Delay . E
(ADC Clock Cycles)
Power Down Delay . Power Down Enable o |
(ADC Clock Cycles)
ADC Clock Select System clocki2 |
rTrigger Mechanism
ADC/Cross Triggering _
Unit (CTLY
External Trigger injection _ Trigger Injection edge Falling LI L4
* Note: ADC can be triggered from eTimer by enabling Triggered Injection with appropriate Edge selection.
< 1 | r
Getting Started | ok || cancel || apply |

reescale, the Fre
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Configure ADC 1

The Potentiometer in TRK- = “”"“:;::"l‘:"’““":m“’““g" —— e
MPC5604P board iS Device Setup | Sampling Control Ehannel setup | DMA & Interrupt
connected to PEO which is A Normal Mode
ADC 1 Channel 5 Channel Number
. . o 1 2 3 4 P 8 7 & 9 10 1 12 13 14 15
InthlsexampleyveWIIIuse -----;----------
Normal conversion mode. njectea ode — )
Enable Channel 5 in Normal TR e
o 1 2 3 4 5 & 7 & 9 10 11 12 13 14 15
mode o o o of of[E] e of o of o _of of o« o o
3 For Mormal and Injected Channel, this Indicates Pin selection for this channels
Select OK to flnlsh ADC ~Threshold Configuration
peripheral configuration. | g |
ADC Threshold % Threshold F Low % High % Low % High
WatchDog % Threshold Inversion % Channel Threshold Threshold INT INT
In the Peripheral E E D 1023
Configuration window, select | | ° ” — &
eTimer tile to start eTimer (L Getting Staried ok ]|[ Gancel._] [LAwpir.
configuration.
>
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Configure eTimer

In this example, we will use
channel O of the eTimer for
measuring the frequency and
duty cycle. The function uses the
capture functionality of the
eTimer.

The capture 1 reqister is set for
capture the counter value on
rising edge of signal and the
capture 2 register is set for
capture the counter value on
falling edge of input signal.

The capture registers have two-
deep FIFO so they are able to
capture two values.

Z “freescale"

falling edge falling edge
Capture
rising edge l rising edge l
Input signal
A Y A Y
counter averflow
CAPT2.R[1]
Counter value
CAPT1.R[1]
CAPT2.R[0]
CAPT1.R[0]




oy Configure eTimer

i

- eTimer Configuration - MPC5604P : baseconfig *

| »

eTimer_0 | | Software At'mbuteal

eTimer Configuration 1 | eTimerConﬁgurationZ' eTimer Configuration 3| eTimer IRC & DMA

CHNL | ENBL | LOAD DIR SECSRC SIPS CNTMODE ROC PRISRC PIPS ONCE | DBGEN | LENGTH | STPEN FILT_CNT FILT_PE|

The Motor Control clock is S A R
used as the primary source of  © « « . ¢ o ¢ o ¢ o o ¢ o o o

ClOCk and tI le input Sigl lal aS [eomoustent - Direction |
TI = [ = ooy o (CIR) ot =

. t. t d | th ?SeEc;r;ngg Source Counter 0 IP LI %ﬁ?;&h:)%d:) Count rising edges of primary source LI
IS Coun |ng re pea e y e Secondary IIP Polarity [ i Do not reinad ~| )
(sIPS) (ROC)

primary source and captures

. ?;;T;g;oume IP Bus clock / 1 prescaler LI EE;JSEE'OUS HE B SR Continuous LI
ItS Values On edges prOduced Primary /P Polarity — Debug Actions - ; - -
FIPS) rue LI (DBGEN) Continue with normal operation during debug mode LI

by the secondary source or
input.

To accomplish this, select comecun L s
values in eTimer Configuration

1 tab as shown in the picture. —

Count Till Compare _ Stop Actions _
(LENGTH) (STPEN)

4 n I b

(o ) cman | [oomr_
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oy Configure eTimer

The capture 1 register is set
for capture the counter value
on rising edge of signal and
the capture 2 register is set
for capture the counter value
on falling edge of input
signal. The capture registers
have two-deep FIFO so they
are able to capture two
values.

To accomplish this, select
values in eTimer
Configuration 3 tab as
shown in the picture.

Z “freescale"

(COMP1)

(COMP2)

One Shot
(ONESHOT)

Arm Capture
(ARM)

Comapre Register 1

Comapre Register 2

- eTimer Configuration - MPC5604P : baseconfig * F)H
eTimer_0 | | software Attributes | |
eTimer Configuration 1 | eTimer Configuration 2 eTimer Configuration 3 | eTimer IRQ & DMAl
rChannel Configuration

CHHL CMPLD1 | CPTIMODE | CMPLDZ | CFT2MODE | COMP1 COMPZ | ONESHOT ARM cLe CFAM cLcz CMPNODH
0 ox0 2 ox0 1 ox0 ox0 0 0 o 2 o o
1 00 0 00 0 00 00 0 0 0 0 0 0
2 00 0 00 0 00 00 0 0 0 0 0 0
3 00 0 00 0 00 00 0 0 0 0 i i
4 00 0 00 0 00 00 0 0 0 0 i i
5 00 0 00 0 00 00 0 0 0 0 i i
rConfiguration 3
Load Comp. 1 Capture 1 Mode -
0=0 Capture rizing edges.
(CMPLD1) (CPTMODE) " geages. v |
Load Comp. 2 Capture 2 Mode =
Capture faling edges =
(CMPLD2) (CPT2MODE) ’ gscges - |

0x0
0x0
0x0

Comp. Load Control 1

(cLC1) Mever preload LI
Comp. Load Control 2
(CLC2)

Kl

Mever preload

Compare Mode
(CMPMODE)

Capture FIFO Watermarkj
2
(P n

Both CMP1 & CMP2 used when Counting Up

L«

<

T ] r

Getting Started
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Configure eTimer

The frequency of the input PWM signal can be calculated as follows:
f [kHz] = motc_clk [kHz]/(CAPT1.R[1] - CAPT1.R][0])

The duty cycle of the input PWM signal can be calculated as follows:
duty cycle= ((CAPT2.R[0] - CAPT1.R[0])*100)/(CAPT1.R[1] - CAPT1.R][0])
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4. Configure PIT Interrupt

g

- Peripheral Configuration - MPCS604P : baseconfig *

=
rPeripheral Configuration =
DSPI LINFlex FlexPWM FlexCAN ADC
This completes Peripheral
configuration.
Select Next to configure PIT
interrupt. L

[ Previous ]’ Next ] Exit Wizard
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#a. Configure PIT Interrupt

L d

In this example, PIT Channel O
interrupt is used to monitor the state
of input switches S3 and S4.

Configure PIT ChO interrupt as
shown.

Click on PIT Channel 0 Edit button
to add code to ISR function.

2 “freescale-

-7 Interrupt Configuration - MPC5604P : baseconfig *

g

Interruptl Exception | Software Attributes

rGeneral System Configuration

| »

Care

Select the vector Size -

Select Either Software or Hardware vector mode :

Select the interrupt lower than priority level

Software ;I

dbytes ~ |

R

Selectthe portion ofthe INTC you wish to configure below :

umes are the property of their respective own:

ers. © 2013 Freescale Semiconductor, Inc

Interrupt SoUrce | nterrupt Vector § Priority Core(s) 3 Function 5 ISR Code .
siu PIT Channel 0 1 £200z0 PIT_cho_IsR | Edit
;?::ﬂ:are PIT Channel 1 0 2200z0 interrupt_handler Edit
FlexCAN PIT Channel 2 0 2200z0 interrupt_handler Edit
eTIMER PIT Channel 3 0 e200z0 interrupt_handler Edit ]
MC_RGM
FlexPWM
HOSC
SWT
PIT
DMA Lo
DSPI
LIMFlex
STM
ADC
MC_ME
Previous | [ Next || ExitWizard
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC, Processor Expert,
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sy Configure PIT Interrupt

Add the following code to ISR to decrease Flex PWM duty
cycle when S3 is pressed and increase the duty cycle when

S4 is pressed.

/* Enter user code here */
#define MAX_PWM_COUNT 2048

if IGPIO_GetState(50) && GPIO_GetState(51))

if (FLEXPWM_0.SUB[0].VAL[3].R - 0x80) > 0)
{
FLEXPWM_0.SUB[0].VAL[2].R = FLEXPWM_0.SUB[O0].VAL[2].R + 0x80;
FLEXPWM_0.SUB[O0].VAL[3].R = FLEXPWM_0.SUB[0].VAL[3].R - 0x80;
FLEXPWM_0.MCTRL.B.LDOK = 1;

}
}
if (GPIO_GetState(50) && !GPIO_GetState(51))

if (FLEXPWM_0.SUB[0].VAL[3].R + 0x80) < MAX_PWM_COUNT)
{
FLEXPWM_0.SUB[O0].VAL[2].R = FLEXPWM_0.SUB[0].VAL[2].R - 0x80;
FLEXPWM_0.SUB[0].VAL[3].R = FLEXPWM_0.SUB[0].VAL[3].R + 0x80;
FLEXPWM_0.MCTRL.B.LDOK = 1;
}
}

Select OK to exit from Edit Code window.

2 “freescale-

"Edit ISR Code
Header File I apio_dn.h| I
PIT.CH[0].TFLG.R = 0x00000001; .;
/* Enter user code here */
#define MAX_PWM_COUNT 2043
ISR Code if (IGPIO_GetState(50) && GPIO_GetState(51))

{
if ((FLEXPWM_0.SUB[0].VAL[3L.R - 0x80) = 0}

{

4| 1

3

FLEXPWHM_0.SUB[0LVAL[Z]LR = FLEXPWM_0.SUB[0LVA —
|

Hote: It is user responsibility to write error free code in the edit box provided.
User can enter maximum 50 lines of code in this edit box.

Default-Reset [ OK

[ cancel |

0, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFira+,

ay, SMARTMOS, Tower, Tur
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Configure PIT Interrupt

inferrupt] Exception | Software Attioutes =
rGeneral System Configuration
Con
Select Either Software or Hardware vector mode :
Selectthe vector Size :
Selectine interrupt lower than priorty level
Select the portion of the INTC you wish to configure below :
Interrupt SOUrce | Interrupt vector § Priority Core(s) $Function $I5R Code
iU FIT Channel 0 1 220020 PIT_Cho_ISR Edit =
Software
WCH PIT Channel 1 0 e200z0 interrupt_handler Edit
FlexCAN PIT Channel 2 0 e200z0 interrupt_handler Edit
MC_RGM PIT Channel 3 0 £20020 interrupt_handier Edit
X0SC
. . . - SWT
Select Exit Wizard to exit to main RAppID pir
. DMA
window os
LINFlex
STM
ADC 1
MC_ME
I
Previous ] [ Next ] [ Exit Wizard
| —

L £
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» Code Generation

- We have completed all pin and peripheral configurations
required for this example project.

- Now we are ready to generate code. By default, RAppID
generates code for RAM. In this example we will generate
code for Flash.

- By default, RAppID generates code for all peripherals. In
this example, we will select only the peripherals that are
used in the example for code generation.
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sy Configure Section Map

L d

% Section Map - MPCS604P ; baseconfig * ==

rLinker Section Map e200z0 Core

Select Targetl—ll

Compiler Selected: Codewarrior

By Default, RAppID is configured to [
generate code for RAM. For this '

example, we will change the - P RERRTE
configuration to generate code for 0 S D0SA00
Flash.

a4

From main RAppID window, select
menu View->View Section Map.

Change Target to FLASH

Select Ok

Mote: _ IV_ADDR is assign address of output
section (xcptn). This output section is align at
0x1000 to properly place the Interrupt Vector Table.

S T

1eGT, PEG, PowerQUICC,Processor Expert,
& Tm, Off. Airfast, BeeKit, BeeStack,
brid and Xtrinsic are trademarks
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g

From main RAppID window,
Generation.

Unselect code generation option
Check ECC for code generation.
This is required to generate
initialization code for SRAM and
ECC register.

Select CodeWarrior compiler

Select Code for Flash option

Select the directory where code
should be generated

Select Ok

Z “freescale"

select menu Configuration->Code

for unused peripherals as shown.

o Configure Code Generation

Project Configuration: baseconfig *
Project Settings | Code Generation § Report Generation | External Tools
rCode generation Setup
~Core cPerinheral
| Flash BIU [ MsR FlexCAM LIMFlex
/] Startup Code System Clock ADC [ FlexRay
V|ECC Main [] eDMA DSPI
/] System Init [ RGM INTC Timers
E1Fcu FlexPyWh
=1[0] eTIMER
Compiler Config I Codewarrior hd |I [ Salect All ] ’ Clear All
Source Compliance  ANSIC ;I
[] view Code on completion
[] Autorun Consistency Check
Generate LCF with Code
Generate Code For Flash
Source Pathl ‘reescale\RAppID\RApRID Projects\a60xPTRKSE604PLED_Training_Example I
Ok l Cancel ] [ Apply ]
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4ay. Generate code

- RAppID: - MPC5604P : baseconfi = e =
Pro)ed View Ci i External Tools Help Doct About

Project Header: jdp.h
“E . 4l Gun 2 Packaging: 144 QFP

Revision:

o 2 2
Select Code Generation icon ADC Lt FlexCAN

to generate code

Save the project when
prompted

DSPI

FlexRay

Now we are ready to build
and run the project.

]

LINFlex

Timers

ReadMe | |

0, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFira+,

e, the Enargy Efficent Solutions loga, Kineis, mablleGT, PEG, PowerGUICC, Processor Expeﬂ
e Semic

“freescale- 8

or
names are the property of their resy

of Freescale Semiconductor, Inc. All other product or service



Report Generation

- RAppID init tool can generate a comprehensive report on
the project

- Since we have finished with configuration for this example,
we are ready to generate a report for this project.
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#a. Configure Report Generation

L d

From main RAppID window, select
menu Configuration->Report
Generation.

Unselect report generation option for
unused peripherals

Select the directory where report
should be generated

Select Ok

Z “freescale"

Project Configuration: LED_Training_Example ™
Project Settingsl Code Generationl Report Generation §External Tools

rReport Generation Setup

Core rPeripheral

[] Flash BIU FlexCAN LIMFlex

[ MsR [¥] ADC [C] FlexRay

Syslem Cluck ] eDmaA DSPI

ECC INTC [¥] Timers

[T rRGM EFcu FlexPWM
=110 eTIMER

| selectAll || Clearal

View Report on completion

Report F‘aﬂl C\Freescale\RAppID\RAppID Projects\560xP\TREKS604P\Report

[ Ok ] Cancel H Appl}']

A rocessor Expert,
&Tm, Off. Alrfast, BeeKit, BeeStack,
brid and Xirinsic are trademarks



4 Generate Report

L d

-~ RAppID: - MPC5604P : LED Training_Example =
Project View C port G ion C ion External Tools Help Documents About
P Project Header: jdp.h
P 3
“E [é] é Q'J Packaging: 144 QFP
S Revision: 1.0
n INTC ‘é’
ADC FlexCAN

Select Report Generation
icon to generate report

]

DSPI

Save the project when
prompted

FlexRay

Clock™

Timers LINFlex

Read Me |

tis, mobileGT, PEG, PowerQUICC, Processor Expert,
. U.S. Pat. & Tm, Off. Airfast, BeeKit, BeeStack,
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RAppID Init Project Report

- RAppID tool generates a detailed report of the project that
covers

- Initialization Technique, both system and peripheral
- Detailed Pin Allocation report

- Section Map report

- A detailed report of configuration of each peripheral

82
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Overview

Initialization Technigue

Pin Allocation-|

Pin Allocation-if

Section Map

ADC
ADC_0 Configuration
Device Setup
Samgling Setup
Channel Setup
CMA & Interrupt Setup
ADC_1 Configuration
Device Setup
Samgling Setup
Channel Setup
CMA & Interrupt Setup

CTU Configuration
CTU Trigger ion C

Project Name: baseconfig  (Revision :1.0)
Compiler Compliancy: Codewamior, ANSIC Tool Version: 1.40.4
MNote: RAppID bit description iz in Motorols (Big Endian) format.
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Adding Low and high level Driver code

- We will use driver code supplied with the installation media
to perform low level functions. Copy the driver code to the
directory where RAppID code was generated
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» Adding FreeMASTER code

We will use FreeMASTER utility to monitor global variables. To add this
ability, we have to add FreeMASTER code which is provided with the
installation media.

Copy all the code from sub-folders src_common and
src_platforms\MPC56xx to the location where RAppID code is generated.

FreeMASTER can be used in polling or interrupt mode via CAN or SCI. In
this example, you will use FreeMASTER in poll mode via SCI.

To use FreeMASTER in polling or interrupt mode you will have to make
changes to FreeMASTER configuration header file.

- Rename freemaster_cfg.h.example file to freemaster_cfg.h. This file
contains all the macro definitions available for the FreeMASTER
configuration.

- Select poll driven SCI communication and disable TSA by making following
changes to freemaster_cfg.h:

#define FMSTR_SHORT INTR 0
#define FMSTR_POLL_DRIVEN 1
#define FMSTR_USE_TSA 0
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Edit main.c

- The main.c generated by RAppID initializes peripherals
and includes an empty while loop. We have to add code to
main.c to:

- Turn on LED1 when Switch S1 is pressed and turn off when
S1 is not pressed

- Turn on LED2 when potentiometer input value is <=512
otherwise turn off LED2

— Turn on LED3 when command ‘1’ is sent via CAN and turn off
LED3 when ‘0’ is sent

- Add FreeMASTER supporting code

- Add code to calculate frequency and duty cycle of eTimer
channel 0 PWM input signal
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Edit main.c — Global variables

Add following global variables to main.c:

/* CAN messages to transmit */

unsigned char msgOKCAN[8] ={1,1,0,0,0,0,0,0};

unsigned char msgErrorCAN[8] = {1,0xFF,0,0,0,0,0,0};
vuintl6_t potValue;/* Potentiometer input value */

vuintl6_t switchState; /* State of input switch S1 */

vuint32_t PWMDutyCycle; /* Duty cycle of input PWM signal */
vuint32_t PWMFreq;  /* Frequency of input PWM signal */

Note: This example CodeWarrior project along with source
code is provided with the installation disk. You can use
Import project option to create this example project within
CodeWatrrior.
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Edit main function

Add following include files:
#include "freemaster.h”
#include "pot_hld.h"
#include "sbc_hld.h"
#include "CANapi.h"
#include "gpio_drv.h"

Add following code to main function:

Add a call to driver to initialize SBC to enable CAN communication:
SBC_Init_DBG();

The 4 LEDs are active low and they turn on at start up. Turn them off:
GPIO_SetState(52, 1);
GPIO_SetState(53, 1);
GPIO_SetState(54, 1);
GPIO_SetState(55, 1);
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Edit main function (Continued)

We will receive CAN messages with CAN ID = 1. Add a call to CAN driver to
setup mailbox O with Id = 1:

SetCanRxFilter(1, 0, 0);

Call FreeMASTER internal variables initialization function:
FMSTR_ Init();

L 4
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Edit main function (Continued)

Within while loop, add function calls to process FreeMASTER, GPIO, ADC,
CAN and duty cycle calculation.

while(1)

{
FMSTR_Poll();
ProcessGPIO();
ProcessADC();
ProcessCAN();
CalcDC();

L 4
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Add ProcessCAN function

We will add function ProcessCAN to process messages received via CAN. This
function will call the CAN driver functions to check if any CAN message is received.

If a CAN message is received with first data byte value of 1, it will turn On LED3 and
if the first data byte value is O, it will turn Off LEDS.

If the first data byte is either 0 or 1, it will transmit CAN message msgOKCAN,
other wise it will transmit CAN message msgErrorCAN. The code is shown below:
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Add ProcessCAN function (Continued)

void ProcessCAN(void)
{

can_msg_struct msgCanRX;

if (CanRxMbFull(0) == 1) [* Check if CAN message received */

{
msgCanRX = CanRxMsg(0);
if (msgCanRX.data[0] == 0) [* If received data byte is 0, turn off LED3 and send positive response */
{

GPIO_SetState(54, 1);
CanTxMsg (2, 1, 8, (uint8_t *)msgOKCAN, 0);

}
else if (msgCanRX.data[0] == 1) /* If received data byte is 1, turn on LED3 and send positive response */
{
GPIO_SetState(54, 0);
CanTxMsg (2, 1, 8, (uint8_t *)msgOKCAN, 0);
}
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Add ProcessCAN function (Continued)

else [* If received data byte is not O or 1, send a negative response */
{
CanTxMsg (2, 1, 8, (uint8_t *)msgErrorCAN, 0);
}
}

L 4
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Add ProcessADC function

We will add function ProcessADC to process potentiometer input. If
potentiometer value is <=512, it will turn on LED2, otherwise turn off LED2.
The code is shown below:

void ProcessADC(void)

{
potValue = Pot_Get_Value();

if(potValue <= 512) [* If Potentiometer input is <= 512 turn on LEDZ2, other wise turn off LED2 */

{
GPIO_SetState(53, 0);

GPIO_SetState(53, 1);
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Add ProcessGPIO function

We will add function ProcessGPIO to process input switch S1. If switch S1
IS pressed, it will turn On LED1, otherwise turn Off LED1. The code is
shown below:

void ProcessGPIO(void)

{
switchState = GPIO_GetState(48); /* Check switch S1 state */

if (IswitchState) [* If Switch S1 is pressed, turn on LED1, other wise turn off LED1*/

{
GPIO_SetState(52, 0);

GPIO_SetState(52, 1);
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Add CalcDC function

We will add function CalcDC to calculate duty cycle and frequency of the
PWM signal captured by eTimer channel 0. The code is shown below:
void CalcDC(void)
{
vuint32_t PWMPeriod;

vuintl6_t measure[4];

ETIMER_0.CHANNEL[0].CCCTRL.B.ARM = 1;
if (ETIMER_0.CHANNEL[0].STS.B.ICF1 == 0 || ETIMER_0.CHANNEL[0].STS.B.ICF2 == 0)
{

return;
}
ETIMER_O.CHANNEL[0].CCCTRL.B.ARM = 0;
ETIMER_O.CHANNEL[0].STS.B.ICF1 = 0x1; //clear capture 1 flag
ETIMER_O.CHANNEL[0].STS.B.ICF2 = 0x1; //clear capture 2 flag
measure[0] = ETIMER_0.CHANNEL[0].CAPTL1.R; //read first capturel value
measure[1] = ETIMER_0.CHANNEL[0].CAPTL1.R; //read second capture 1 value
measure[2] = ETIMER_0.CHANNEL[0].CAPT2.R; //read first capture2 value
measure[3] = ETIMER_0.CHANNEL[0].CAPT2.R; //read second capture2 value
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Add CalcDC function (Continued)

PWMPeriod = (vuint32_t) (measure[1] - measure[0]);
if (PWMPeriod !=0)

{

PWMDutyCycle = (vuint32_t)((measure[2] - measure[0]))*100/ (vuint32_t) (measure[1] -
measure[0]); //PWMONTime/PWMPeriod;

PWMFreq = 16000000/PWMPeriod;
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» Create CodeWarrior project

- Now we are ready to compile and build the code. To do
this,

- create an empty CodeWarrior project

-add RAppID generated code and driver code to the
CodeWarrior project using CodeWarrior script utility —
rsp2cwl0.exe

- Build the code using Codewarrior
- The next few slides explains these steps

Freescale, th
10 1 QortQ, Qorlv:
CoreNet, Flex
of Freescale
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Launch CodeWarrior 10.5 from
Windows Start menu

Select a workspace

Provide a works pace name CodeWarrior Development Studio stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Select OK f i

V_Vorkspace:l CAworkspace\ TRK_ MPC5604P_Example I v Browse...

[7] Use this as the default and do not ask again

[ (0 ] [ Cancel
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Create CodeWarrior project

g3 Commander 53 = ¥ = 8

 Project Creation ~ Settings
g2y Import project @
Y Import example project %

pag Import MCU executablefile %
T New MCU project + Miscellaneous
dew WLA-Lite project
- Pl Welcome screen
= Build/Debug &= Quick access

L g Flash pregrammer

We will first create a 4
Bareboard project for
MPC5604P

4 LI 3

To create a new Bareboard
project, Select “New MCU
project” from Commander
window.
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#a. Create CodeWarrior project

- ¥ New Bareboard Project | o =[]
. ) Create an MCU Bareboard Project
PrOVIde a name for the prOJeCt - Choose the location for the new project
Training_LED_Example

Se|eCt Next |Project name: | Training_LED_Example |

Use default location

Location: | Chworkspace\TRK_MPC5604P_Example\Training_LE Browse...

¥ New Bareboard Project EIE
Devices

Select the derivative or board you would like to use

Device or board to be used:

56046

@ < Back Next > Finish
a (ornava

a4 MPCS8P Family
MPC5604P

»

m

Project Type / Output:
@ Application
() Library

Creates project for MPC5604P derivative

Creates application project that runs on board or simulator || SeleCt Qorlwa_>MPC560XP_>MPC5604P deVICe from the
list

Select Next

@ | <Back Met> N Einish || Cancel |
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Create CodeWarrior project

p Mew Bareboard Project EI

Connections

Choose the connection to use for this project

Accept the default connection
option and select Next 3

Connection to be used: N
P&E USE MultiLink PPCMNEXUS
[C] P&E USE MultiLink Universal [FX] / USE MultiLink
[7] P&E Cyclone MAX
[7] Open Source JTAG

m

Connect to P&E USE-ML-PPCMEXUS.

ﬁ Mew Bareboard Project E

Language and Build Tools Options

@ [ <Bock | hed: | Finish || Cancel

Language:
@C

|:| C++

Instruction Set Options:
@ Use the VLE instruction set
Use the BookE instruction set

Floating Point:
) None
@ Software
SPFP
SPFP_Only

C language support will be included in the project. This will set up your

application with an ANSI-C compliant startup code (doing initialization of F
global variables). E

We will be using C code and VLE instructions for this

example project. Accept the default options and select
Finish

When enabled, the compiler VLE options will be enabled and the 'V libraries
selected.

o o]
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» Create CodeWarrior project

- When Finish is selected, CodeWarrior creates a new bareboard
project with CodeWarrior generated code and linker file included
In the project.

- Since we have generated code using RAppID for
Training_LED Example project, we want to remove all the
CodeWarrior generated code and add RAppID generated code

and linker file along with the driver code to be included in the
CodeWarrior project.

- This can be done using CodeWarrior project maker utility —
rsp2cwl0.exe

- First close the Training_LED_ Example project by selecting menu
Project->Close Project

- Run rsp2cw10 utility which is provided with the installation disk:
This can be done by selecting the file from the installed directory
or by using the menu in RAppID - External Tools->CWiInterface
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oy Run cwpjmaker utility

-7 RAppID: - MPC5604P : Training_LED_Exarnple
Project View Code/Report Generation Configuration EExlemaITooIs Help Documents About

) - i CWinterface
BiHAERD
Revision: 1.0
S rmp2en1003 e =

RAppID Project Source Directory

CAFreescale\RAppID\RApRID Projects\S60xMTRKSS04PLED_Training_

CodeWarrior 10.x Project Directory

| Chworkspace\TRE_MPC5504P_Example\Training_LED_Example

Linker Command File

I CAFreescale\RAppIDVRAppID Projects\560xMTraining_LED_Projectvdef

Options

VLE IS ON [7] contains source files from third-parties

Copyright © 2013 Freescale, Inc. All rights reserved. [ oK ] l Close ]
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—> Execute rsp2cw10 utility from RAppID menu

Provide directory path where RAppID code
is generated

Provide directory path where CodeWarrior
project is created

Provide the path of linker file created by
RAppID tool

The script will remove CodeWarrior
generated code from the project and will
add all the code in the directory specified in
the “RAppID Source Configuration” edit
box.

The script will also add/modify all the
CodeWarrior project settings required to
build Training_LED_Example project
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Create CodeWarrior project

Fg CodeWarrior Projects 52 = 0O
EANSR-YL N
File Name : Build -

= FLASH RAM
B Mpgﬁuatp_readme.m =il oo
[ = Prefix

Now re-open the Training_LED_Example project by selecting menu Project->Open Project

Since we generated code for Flash, we need to change the build configuration to Flash.
Change the build option to Flash as shown.

L 4
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Do

#a. Create CodeWarrior project

CodeWarrior Projects &3

File Mame

Now the project should 4 15 Training_LED_Example : FLASH

. [ :i;-?Einaries
contain: v

& MPC5604P_readme.tet
[+ = Prefix

RAppID generated linker file 4 (5 Project Settings
\ét}ebugger
Linker_Files

|=| default560P.Icf
= RAM
RAppID generated source 4 (= RAppID_Code

files and driver code copied § e
from the installation disk

@ adc_init.c

[b adc_init.h

@ adc_trigger_init.c
@ adc_trigger_init.h
@ bam_init.c
crtl_include.inc
[+ @ crifl.s

A T

= DriverCode

[» @ adc_drv.c
@ adc_dre.h
[h] CAMapi.h

[h CANcfg.h
[# CAKAR -

EA A
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Build project

To build Training_LED_Example
project , select Build from
Commander window

L 4
2 “freescale-

g5 Commander 2

E2y Import project

% Import example project

E2y Import MCU executable file
£ New MCU project

% Mew MQX-Lite project

+ Build/Debug

R
f Clean (All)
ﬁ; Debug

@ Y =0
- Settings
g Project settings
%’ Build settings
% Debug settings
* Miscellaneous

Welcome screen
w= (Quick access
& Flash programmer

Fr logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC, Processor Expert,
1 10 Qor the SafeAssure logo, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, s .S. Pat, & Tm, Off. Airfast, BeeKit, BeeStack,
CoreNet, Flexis, Layerscape, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine, Ready Play, SMARTMOS, Tower, TurboLink, Vybrid and Xtrinsic are trademarks
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Build project

The build command will
produce 2 executable files:

Training_LED_Example.elf

Hg CodeWarrior Projects &3 = O

.1 RER-Y ¥
File Marne Build
4 = Training_LED_Example : FLASH
B i;:h Binaries
| a4 [= FLASH

m

| @ makefile
|=| makefile.local
| & chjects.mk

[» [ RApplD_Code
| @ sources.mk

(executable with debug
symbols)

Training_LED Example.mot
(S-record)

L 4
“freescale-

= rgiming LELE Example V1A

=| Training_ LED Example.mot

] MPCSE04P readme.td

[ = Prefix
[» [~ Project_Settings
= RAM
4 j= RApplD_Code
[ @ adc_ctu_var.c
[= @ adc_ctu_var.h
[ @ adc_init.c
[+
B

[h] adc_init.h
[£] adc trigqaer init.c

L8 L 5 %




Jumper settings and Power connections

Since we are using CAN in this
example, we need to enable
CAN.

To enable CAN, the board
needs to power SBC using
external 12V supply.

Connect jumpers across
SBC_ 5V of J1

Connect External power to JP1

Connect your computer to JP2
via USB cable. This

- i L
b 1dr

R ?r““'.J
20nZ [ ©3 Jan6
U3IMOd WNU3LX3

A

Connectlon prOV|deS V|rtua| -2 wuu-.'.nnu ULTIED PUINLITIY UEYILE:
serial port. Confirm this by I Monitors
checking available COM ports -8 Network adapters
in Windows Device manager. 4 ?F';rt;C;ZEM tmpp?t -
In the example shown, the — — rinter Po
: S e R ? OSBOM/OSITAG - COC Serial F'u:urt(httpuwm.pemicm.cnm;’nshdm
COM port assigned is COM14 EI roceccor -

| Security Devices
>..j Smart card readers
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» Jumper settings and Power connections

- In this example, we will
use Virtual serial port for
UART communication.
To enable this, connect
jumper J7 (TXD_EN) and
J8 (RXD_EN) to position
1-2

- To enable CAN
communication, connect
J6 as shown. —

Z “freescale"



Jumper settings and Power connections

- To enable LEDs, connect
all 4 jumpers in J27

- To enable input switches,
connect all 4 jumpers in
J26
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Flash code to target

- Before Flashing the code, make
sure the TRK-MPC5604P board
IS connected to external power
and to your computer via USB
cable

- Set the jumper of J17 to position
1-2 which pulls FAB high and
jumper J18 and J19 to position 2-
3 to set ABSO and ABS2 low

- We will use RAppID Bootloader
utility to flash S-record file
Training_ LED Example.mot
using serial port

2 freescale" s |



€ Flash code to target

B RappID BL Tool E=RECR "%
Fle Hep

Launch RAppID bootloader utility from

Communication Setup:

Windows Start menu - y r—— ,
Comm Mocd | Sensi Port v ChannelfcoM12 | Bawd Rate: §| 9600 -J
- Select Serial Port as Comm Mode T e
- wy  Ban Status | [ Enabied | .
) SeIeCt the CorreCt COM Channel iz UCEenioe "" Password ‘:’"'_'_L'.‘.*_f;u‘!'_’;.‘.' @.
. Select 9600 baud RIS,
App Setup:
- Select MPC5604/3P as MCU part number Appiication File c"wom«w.mx_upcssmp_mmvsx_uso_e:mu’uswsx_uol
Set BAM Status aS Enabled Auto Read File Start Address: 0x0 Code Sze Range: 0x12378
Operation Setup: P ——
. Se|eCt defaUIt password Read MCU Memory Erase Flash Only © Erase and Program | %ﬁ:’i:;ie;,‘
- Enter the path for the file to be flashed: Status: [Serial Port COML2 9600Baud)] (MPCS604P.rba]  [No rbl File Loaded]

Training_LED_ Example.mot

- Select Start Boot Loader button to start the
flash process

NOTE: If boot loader displays error about wrong password, try OXFFFFFFFFFFFFFFFF
instead of default password option. If your board has microcontroller with previous mask
set, the default password will not work.

bileGT, PEG, PowerQUICC, Processor Expert,
at, & Tm, Off. Airfast, BeeKit, BeeStack,
Vybrid and Xtrinsic are trademarks
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Flash code to target

BAM Download =

Please cycle power to MCU and Click OK to continue. Click Cancel to Abort.

- When asked to cycle power to
MCU, press the reset button o] [ cance

on the board. Flashing
process should start.

- After Flash is complete, Move
the jJumper J17 to position 2-3
to pull FAB low.

- Turn the power off to the
module and re-apply the
power

- The code should be running
now.
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® Testing code

« Press switch S1 to turn on LED1 and release S1 to turn off
LED1

- Turn the potentiometer halfway to observe LED2 turning
On/Off.

- Send CAN command with first byte = 1 to turn on LED3
and first byte = 0 to turn off LED3

- Connect pin PD10 to a scope and check the duty cycle of
PWM signal is 50%. Press switch S3 to decrease the duty
cycle and S4 to increase the duty cycle.

- Connect PD10 to PAO and using FreeMASTER, check the
value of duty cycle calculated by eTimer input channel O
(PAO).

Z “freescale"



4o CAN command to turn On/Off LED3

[E Miniton V3 by DXXAT =R (ECR ==
Eile View Functions Options Help
X
[>2XAT Interfaces Time / 10mSec | Identifier Format Flags Data
E|._;' USB-to-CAN compact -00-06 77 1 5td Seff 071 00 00 D0 00 00 DD 00
LA CANT: SIA 1000 00:00:06.77 2 5td 01071 00 00 0D 00 DO 00
00:00:10.01 1 5td Seff 00 00 00 00 00 00 00 00
j00:00:10.01 2 5td 01071 00 00 00 00 0D 00
00:00:11.88 1 Std Seff 12 00 00 DO 00 00 0D 00
00:00:11.88 2 5td 01 FF 00 00 00 00 00 00
< [ 3
Controller itiniacd Tx | Identifier Ext. Rir Data
& Controller initialize E SRR R R B BT
&% Low speed transceiver E 1 000 00 50 00 00 60 oo
& Transmit pending E 1 071 00 00 00 00 00 00 0D
& Data overrun
& Error warning level
& Busoff 7 I I _’I
Result of transmission: The operation completed successfully. (0x0) [ [Msg: 6 -

Using a CAN communication tool like CANalyzer or IXXAT MiniMon,
Send CAN command ID = 1 and first data byte = 1 to turn on LED3
Send CAN command ID = 1 and first data byte = 0 to turn off LED3

' Freescale, the Fre e logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC, Processor Expert,
& Y 4 1 19 Qor ssure logo, cale Semicondu at, & Tm, Off. Alrfast, BeeKit, BeeStack,
™ CoreNet, Flexis, igniV, MXC, Platform je, Qorl JUICC Engine, Ready Play, SMARTMOS, Tc Link, Vybrid and Xtrinsic are trademarks
2 “freescale o e S e S i b




PWM output signal from PD10

3 h:lp |:|E:|:| Il
T

|

Connect PD10 to a scope and check the PWM output signal

£
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Monitor variables using FreeMASTER

G- s
File Edit View Explorer [tem Tools Help

~ izl = ¢
J EWEJ B 4 %anables..;
New Project i .
Reload Symbol File Ctrl+M > 7
Select Symbol File.., &
Options &S| =

Resource Files...

Comm | AP Fies | Pack D | HTML Pages | Demo ode |

| @ DrectRS232 Port speect[ 15200 <]
Launch FreeMASTER utility from Welcometo| ., ..

WindOWS Start menu- - What,s New in Vers, Conriect string ]dw=no<at‘pnn=1:bﬁrate=500000::mdld=01j (

See description of the most impord
application version. The latest verd [~ Saveseftings to project fle [V Save settings to registry, use it as defaut.

L JTAG and CAN connection for variof ]
SeleCt PTOJECt > OptlonS >C0mmun|cat|0n W ~ Communication state on startup and on project load
from menu and set the communication g e -

................... {+ Do not open port at startup

port number and baud rate of 115200. £ wmmit

[~ Store state to project file, apply upon ts load Advanced...
0K I Cancel | Apply | Help |

Edit project options Not connected 4

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC,Processor Expert,
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/;\ Monitor variables using FreeMASTER

Options 23w
‘Comm MAP Files | Pack Dirl HTML Pagesl Demo I'.'Iu-del
Default symbaol ﬂle:l TpleiTraining_LED_Example\FLASH\Training_LED_Example.elf |
Select the example application MAP file. In this File format -] gt | os |
example, the MAP f|le |S the elf f|le generated List of all valid C:\workspace\TRK_MPCS604P_Example\Training LED ExampldiEeos
during the build process. FreeMASTER uses the symoelfies 0o
information about the variables, their names, types, view |
and addresses Contalned |n the elf flle Mote: The file selected in the list will be used as default symbol
) ) file when the project is opened
On Load
From the MAP tab, select the MAP file (.elf file) as | Lotz e zlest stainy i il
[¥ Synchronize variables each time the symbol file loads
Shown " ¥ List errors (variables using undefined symbaols)
{ Always { Except after project load
’TI Cancel Apply Help
L 4

0, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC, Processor Expert,
the SafeAssure logo, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Alrfast, BeeKit, BeeStack,
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o Monitor variables using FreeMASTER

L d

& Project - FreeMASTER (=2 E=H ===

File Edit View Explorer Ttem Project Tools Help

| = =@ E| EmE|E] el B] 2] 2@ E

i 4 ¥] Verizble

Mew Project Definition | Mumfymg'
‘Variable name: | pofValue Sampling period: | 1 sec j Show a.s:IDEr, j
[~ Variabl | — Bit fields Show

When the value is received,

v wal [~ min [~ max
[potValue|
— Emeddlglts:l =l
Type: unsigned fixed point  « shiftit: | 0 =2 bits right, and. -

Fill left zeroes
Size: |2 -I bytes maskwnn:lnumask(—ﬂ e m a

— Text enumeration (after transform)

|
E Addresg

click to enlarge

Welcome to FreelN

" What's New .l‘n Versfon 1.37 HIED j‘ Unit:| unit [~ Enumeration enabled [~ Always show numeric value
See description of the mest impertant changes and
application version. The latest version brings severa| Edit.
JTAG and CAN connectien for vanious targets,

Add..
wislcome screen
[~ Use Maoving Averages' fitter - |
[ Name \ value [ Unit [¥ Reset history on manusl modify =

r— Real type trans formation

default | unknown [¥ Show number

oK I Cancel Apply | Help |

------------- Edit variable.. History time: [5000 —| ms

Watch Properties...

Reset MIN/MAX
Reset MIN/MAX to All Vars

Clone To Mew Watched Var...

Remove From Watch I

Create new variable and insert it into the watch |Not connected &

Add the 2 global variables in this example project to monitor in the watch window — potValue
and PWMDutyCycle as follows:

- Right-click on the variable grid

- Select Create New Watched Var... from the menu. This will pop up a variable selection
window.

- Select potValue from the drop down and and select OK.

- Using similar steps, add PWMDutyCycle to watch window.

Freescale, the Freescale logo, Altivec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, PEG, PowerQUICC, Processor Expert
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/\ Monitor variables using FreeMASTER

L d

[ Project - FreeMASTER f=lie ==
File Edit View Explorer Item Project Tools Help
| elolsl mlsls| elsla] 21| 2lellslul [ 4le] ]| <[ =l sls|u| @lel ==
MNew Project n
Please specify the URL of the document describing the item currently selected in the
project tree. |
« Show me where can I do it
If you don't want to specify the description document for each item in the project
tree, you can hide the "tab" with this message by setting up the single "Control
Page".
Tha Coantral Daaa will ha ctaricalle dicnlavad ragardlace of tha nraiact froa calactinn
algorithm block description I
MName | Value | Unit | Period
| potvalue 567 DEC 1000
| PWMDutyCyie 0 oo £
Done |RS232,COM18;speed=115200 v

Select the icon Start/Stop communication to start communication and observe the 2 watch
variables getting updated.

- When you rotate the potentiometer, the watch window should get updated.

- When switch S3 is pressed, the duty cycle value should decrease and when switch S4 is
pressed, the duty cycle value should increase.

obileGT, PEG, PowerQUICC, Processor Expert
at, & Tm, Off. Airfast, BeeKit, BeeStack,
Vybrid and Xtrinsic are trademarks

afeAssure logo, StarCore, Symphony and VortiQa are
niV, MXC, Platform in a Package, QorlQ Qonverge,
r product or service names are the property of their
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» Training Summary

- Overview of tools provided with Fast Start Kit for TRK-
MPC5604P

- Utilized RAppID Init Tools for fast easy infrastructure
configuration and code generation

- Generated comprehensive report on the project using
RAppID Init tool

- Utilized supporting tools provided with the kit to help build
and flash code on to the target

- Described setting up and using the TRK-MPC5604P
evaluation board
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Z“freescale 125 | B



freescale’



