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7
Introduction

» This workshop will cover:

- A hands-on, direct experience with the MPC5643L EVB, an evaluation kit
- The start-up and initialization process for the MPC5643L

- Lock Step Mode (LSM) and Decoupled Parallel Mode (DPM)

- How to best use the SW/HW debug tools included in the EVB system kit

- Presenter: Gene Fortanely
- Expertise: Embedded Software Development

- This hands-on workshop is slated to take up to 4 hours
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T
Session Objectives

» At the end of this session, you will be able to:

- Apply the development tools for the MPC5643L in your application
- Bring up the MPC5643L in LSM and DPM modes.
- Load and run a simple executable in LSM and DPM modes.
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T
Required Tools (Provided)

1. ASD MPC5643L Mini-Module (daughtercard)
2. P&E XxPC56XXMB (motherboard)
3. P&E USB Multilink (JTAG interface device)

4. Laptop pre-loaded with CodeWarrior software development tools,
and P&E software debugger and Flash programmer.

5.MPC5643L DPM and LSM source code, linker files, and pre-built
Images

6. Documentation

» [tems are provided for the duration of the workshop.
» Further P&E information available at www.pemicro.com
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Agenda

» 2:00-2:15 pm Introductions
» 2:15-2:30 pm Introduction to the Freescale MPC5643L

» 2:30-2:45 pm Lock Step Mode (LSM) and Decoupled Parallel
Mode (DPM)

» 2:45-3:00 pm Introduction to the MPC5643L EVB Kit
» 3:00-3:15 pm Programming the Shadow Flash

» 3:15-3:30 pm CodeWarrior Development Tools support for
LSM/DPM

» 3:.30-4:15 pm Doing LSM with CodeWarrior (Hands-on
programming the shadow flash, building, loading, and executing
the LSM source code)

» 4:15-5:00 pm Doing DPM with CodeWarrior (Hands-on
programming the shadow flash, building, loading, and executing
the DPM source code)

» 5:00-6:00 pm Review and questlons
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7
Introductions

» Gene Fortanely, Freescale Applications Engineer
Gene.Fortanely@Freescale.com
Telephone: (512) 996-5551

» Engineers attending the workshop — including any learning goals
they have for the workshop.
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Introduction to the Freescale MPC5643L
32-bit MCUs for Safety Critical Applications

Vehicle dynamic and
chassis control

Electric power steering

Front & rear radar
Blindspot detection

Pre-crash detection

Electronic stability program Hybrid electric vehicles
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Safety Application Challenges

» Increasing integration and system complexity

Increasing electrification of the vehicle (replacing traditional mechanical systems)
Subsequent increase in use of high-performance sensor systems has driven increased
MCU performance needs

» Functional Safety & mounting cost pressures

Automotive system manufacturers need to guarantee IEC61508 (SIL3) and 1SO26262
(ASIL-D) system safety capability

Applications typically need to duplicate system and/or have additional system level
components in order for this to be to achieved

Move from passive to active safety is increasing the number of safety functions distributed
in many ECUs (Electronic Control Unit)

Costly and results in long and complex development cycles per application
- Mounting costs pressure leading to integration of more functionality in a single ECU

» Continuing demand for quality
Zero defects, 10x quality improvement expected
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MPC564xL MCU Family Addresses Market Challenges

» Offers exceptional integration and performance

MPC5643L provides a cost effective solution by reducing board size, chip count and
logistics/support costs

Unique dual mode of operation allows customers to choose how best to address their
safety requirements without compromising on performance

» Solves Functional Safety

The MPC5643L Functional Safety architecture has been specifically designed to support
IEC61508 (SIL3) and 1S026262 (ASIL-D) safety standards.

MPC5643L architecture provides redundancy checking of all computational elements in
order to help ensure the operation of safety-related tasks

» Offers best-in-class quality

Zero defects are integral in a successful “design for quality” initiative
Test and manufacture are aligned to lifetime warranty needs
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MPC5643L: 1 MB Safety & Chassis Controller

Functional Safety and/or Performance:
Only dual-core, dual-issue controller
available that can switch between lock step
mode and dual parallel mode

Motor Control:

With Fast 12bit ADCs, PWM and the new

CTU (cross triggering unit) enables control of

up to 2 brushless DC motors with minimum

interrupt load | Cross Bar Switch | | Cross Bar Switch |
! :

E Memory Protection Unit : Memory Protection Unit

€200
Over 600 DMIPS performance from dual

core, dual issue €200 running at
120MHz
CACHE Bl CACHE

o = = Bl K 5 (I o
Extended Replication: 25 &2 0 223 z Z o 3
Typically only the actual cores in w1 s E &J O O O n 0 O T
lockstep MCUs are replicated. =
MPC564xL goes beyond this with ' i i i i i ! i I' I "I . i i I I' I i I II
duplication of all computational 1T
elements. 083'§UODEEUJUJUJZzﬁE o I 1 k2
S 85 X 2Q«G*223223252 2 9693
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LSM
LockStep Mode

1x performance

MCU mode which allows SIL3/ASIL-D with
minimal software overhead

» Formal check of outputs for replicated IP
modules

» Checker (RC) guarantee detection of non-
common cause faults when redundant
channels are merged

Dual Core — Modes of Operation

4;
wt

&5
AA Decoupled Parallel Mode

> Up to 2x performance

» MCU mode which allows SIL3/ASIL-D
with algorithm diversity

» CPU cores and subsystems run
independently

» Checker units (RC) are disabled in this
mode

= Symmetric dual-core device

= Device concept supports static configuration of the operating mode during Reset

= Selection between the two modes is done by programming a user option bit stored in the
shadow block of the flash array
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T
MPC5643L (Leopard) — Key Benefits Summary

» Higher Performance

Up to 25% more performancen thru Dual Issue - e200z4 dual issue core architecture
provides 2.31 DMIPS/MHz intrinsic performance

SIMD & FPU unit - provides DSP (Digital Signal Processing) capabilities
Small instruction cache - boosts performance for localized motor control code

» Peripherals for complex motor control

- Cross Triggering Unit — coordinates ADC (Analog-to-Digital Converter), Timer and PWM
(Pulse Width Modulations) generation and minimizes CPU interrupt load

High precision A/D conversion — 12bit resolution ADC with TUE +/-2 LSB

» Turn key solution for SIL3 & ASIL-D systems

Two modes of operation - Decoupled Parallel Mode (DPM) & statically configurable
Lockstep Mode (LSM)

- Sphere of Replication (SoR) — Offering on-chip redundancy, reducing need for additional
ECU and SW components by duplicating critical MCU elements (CPU, DMA, INTC, XBAR,
MPU, etc.)

Fault Collection and Control Unit - offers a systematic approach to fault detection,
collection and control

<&
L 4
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., & L ™
Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platformin a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink & reesca e
and Vorti

VortiQa are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2010 Freescale Semiconductor, Inc. 12 semiconductor



T
Safety Standards

» Two relevant safety standards

- |IEC 61508 (in revision)
= Generic standard for functional safety of electronic systems
= Specialized versions for individual industries

- 1SO 26262 (in preparation)
= ‘Derivate’ of IEC 61508 for automotive applications
= Already in used although not complete

» Goal
- Prevent unacceptable risk due to failures of equipment

» Approach
PP _ _ Note: The MCU is not certified
- Reduction of Systematic faults it's the ECU/system

Human-introduced ‘bugs’

Constraints on development process

Reduction of Random faults

Failures due to aging, interference, ...

- Quantitative requirements via Safety metrics .
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MPC564xL Family

Built on Power Architecture® Technology

» Simplifies Design

- A flexible, configurable architecture addresses both lockstep and dual
parallel operation modes on a single dual core chip and helps simplify
design

» Safety Standards Compliance

- A redundant architecture provides a compelling solution for real-time
applications that require compliance with the IEC61508 SIL3 &
1SO26262 ASIL-D safety standards

» Lower Systems Cost

- Dual core architecture reduces the need for component
duplication at the system level, and lowers overall
system costs

_BUILTON
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Lock Step Mode (LSM) and Decoupled Parallel Mode (DPM)

» In LSM the two cores of the MCU operate in lockstep.

- Any deviation in the output of the two cores is detected by hardware and
signaled as a possible failure.

- The LSM provides a high diagnostic coverage and short detection
intervals on hardware level without software interaction. This capability
comes at the cost of a higher computational overhead since the two
cores provide the performance of only one.

» In DPM the two channels of the MCU work independently and
redundancy checkers (RCCU) are disabled.

- No automatic hardware check for equal operation between them is
executed although some master/checker combinations orthogonal to the
channels will continue to check for correct hardware operation.
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LSM and DPM (continued)

» The choice between operating in LSM and DPM is often driven by
the tradeoff between performance and SW transparency.

» In some automotive systems it is desirable to have the higher
performance of the DPM for non-safety-related functions.
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LSM and DPM (continued)

» The decision of which mode the chip runs (LSM and DPM) is
determined by the LSM_DPM bit, which is in the BIU4 default in the
shadow block of the flash.

» If this bit is O, then the unit starts up in DPM.

» If this bit is 1, then the unit starts up in LSM.

» The shadow flash sector is located at 0xOOFO_0000.

» The BIU4 default is located at 0x00fO 3el10. Also mirrored at
Ox00ff felO (+0x000f c000) for the convenience of some software

tools.
0 1 2 |3 |4 |5 |6 |7 [8 |9 10 [11]12]13|14]15
SWT LSM/| STCU_ Reserved
DPM CFG
16 17 18119120121 122(23 |24 |25 26 271282913031
Reserved FCCU CFG
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Introduction to the MPC5643L EVB Kit

» The xPC5643L EVB kit is an evaluation system supporting
Freescale MPC5643L microprocessors.

» The xPC5643L EVB kit consists of:
- XPC56XXMB Motherboard from P&E Microsystems

XPC56xXLADPT144s (LQFP-144) or xPC56XxLADPT257s (BGA-257)
Mini-Module from ASD which plugs into the motherboard.

CodeWarrior MPC55xx/MPC56xx v2.6 software development tools
P&E debugger
P&E USB multilink
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Introduction to the MPC5643L EVB (continued)

» The Mini-Module may be used as a stand-alone unit, which allows
access to the CPU, but allows no access to the I/O pins or any
motherboards peripherals.

Compatbie with MPCS843L

Computble with SPCS6E1 4. .
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Introduction to the MPC5643L EVB (continued)

» The Motherboard, when used with the Mini-Module enables:

5V Standalon Rese Debu
. full access to the sl | ey | | B | | memetee | | oo
CPU ki :
O R O O gl
® a” Of the CPU’S (1 st pee '{A‘;'.'A.","‘"‘A : ; 7 R .‘
/0 signals Cafhey 2 ARIRS

- motherboard
peripherals

User LEDs LIN eSCI ] CAN FlexRay Trimmer
and Buttons High Speed (Left)

Low Speed (Right)
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Programming the Shadow Flash

» These are directions on how to program the contents of the Shadow
Flash on the MPC5647L for the purpose of switching between DPM

and LSM.

» For this you will need the following P&E items (part of kit):

- CW_ICDPPCNEXUS.EXE v1.23.3.2 or newer

- CW_progppcnexus.exe v1.30.1.1 or newer

- USB multilink
» Procedure:

- Configure the Flash programming utility
Dump the shadow flash to an s-record file
Modify s-record to change the LSM/DPM configuration
Program the shadow flash with the updated configuration
Verify changed configuration
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Programming the Shadow Flash (continued)
— Configure the Flash Programming Utility

» Run the Flash programming Utility: cw_progppcnexus.exe
» Ensure the MCU is powered and the Multilink connected
» Press the Connect (Reset) button to connect to the MPC5643L

PEMICRO Connection Manager

ou have selected to display this dialog on startup. Specify communications
parameters and click OK.

Connection port and Interface Type

&dd LPT Part
Interface: |USB PowerPC Megus Multilink (USB-ML-PPCRHEXLIS) | o |
Refresh List
Fart: |USB1  USB-ML-PPCMEXUS Rev A (PEBDTE174) j
Target CPU Information
CPU: PowerPC Processor - Autodetect
BDM Communication S peed
EDM Debug Shift Freq : BOM_SPEED = | 0 - BDM CLOCK FREQ = 1000000 Hz j

MCU Internal Bus Frequency (For programming)
{+ Auto-Detect

" MCU Inteal Bus frequency [FHEGV%HZ = 1] [Decimal)

Reset Options
[~ Delay after Reset and before communicating to target for 0 millizeconds [decimal].

Connect (Reset) | Abort

[v Show thiz dialog before attempting to contact target [Othenwize only display on Erar)

<&
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T
Programming the Shadow Flash (continued)
— Configure the Flash Programming Utility

» You will now be prompted to Specify the programming Algorithm to
use. P&E provides a special Algorithm for programming the shadow
flash of the MCU. In this case we must select the file:

Freescale. MPC5643L_ 1x32x4k _Shadow_ BIlk Freescale C90FL2 Driver 031.PCP
» This file is located In:

C:\Program Files\Freescale\CW for MPC55xx and MPC56xx
2.6\pemicro\algorithms\shadow

If you follow the default CodeWarrior installation path.
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T
Programming the Shadow Flash (continued)
— Configure the Flash Programming Utility

» This file is located in:
pemicro\pkgppcnexus_starter\Algorithms\shadow
If you have used the default P&E installation path.

» The tool is now configured to work with the MPC5643L Shadow
Flash.

L 4
eeeeeeeee , the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., & L ™
Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platformin a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink & reesca e
and ! - Ny ; ! . .
1

VortiQa are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2010 Freescale Semiconductor, Inc. 24 SSSSSSS ductor



T
Programming the Shadow Flash (continued)
— Dump the Shadow Flash to an S-record File
» Once the tool has been configured for the MPC5643L shadow flash,
you can dump the existing contents of the shadow flash to a s-
record file. (Contents will be the factory default if the shadow row
has never been programmed.)

» Press the upload module button on the console to do this.
» You will be prompted to provide a location and name for the file.
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T
Programming the Shadow Flash (continued)
- Modify S-record to Change the LSM/DPM Configuration
» The default s-record can be opened and edited in a text editor. For
this example the default has been taken and the following line
changed to update from Lock Step mode with watchdog enabled to
Dual Core with Watchdog disabled:

» Original Line:

- S214FFFE10FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEE
» Updated Line:

- S214FFFE107FBFFFFFFFFFFFFFFFFFFFFFFFFFFFFFAE
» Note: S2 XX YYYYYY 2Z2Z72227772277722772227722277222ZZ CS

» Note that the last byte is a checksum and must be hand modified.
The checksum is the least significant byte of the one’s complement
of the sum of the values represented by the pairs of characters
making up the record length, address, and the code/data fields.
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T
Programming the Shadow Flash (continued)

- Modify S-record to Change the LSM/DPM Configuration

» Note the S2 s-record format is:

. S2XXYYYyyyyzzzzcs
= S = one character start code
2 = one character record type

= XX =two hex digits indicating the number of bytes (hex digit pairs) for
address, data, and checksum fields

= Yyyyyy =in an S2 s-record 6 hex digits specifying the memory location of the
first data byte

= zzzz = 0-64 pairs of hex characters specifying the data bytes
= CS = 2 hex digits checksum character

» Note that the last byte is a checksum and must be hand modified.
To calculate this, take the sum of the values of all bytes from the
byte count up to the last data byte, inclusive, modulo 256. Subtract
this result from 255.
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T
Programming the Shadow Flash (continued)
- Program the Shadow Flash with the Updated Configuration

» First the shadow row must be erased by pressing the Erase Module
Button

» Now the updated s-record file can be programmed. Specify the file
by pressing the Specify Object File Button and selecting the
updated s-record. Now download the s-record into the Shadow flash
by pressing the Program Module button.

» The Verify Module Button can be used to check the programming
operation.
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Programming the Shadow Flash (continued)
- Verify Changed Configuration

» Power cycle the EVB to cause it to restart in the new configuration.

» Start the P&E debugger (CW _ICDPPCNEXUS.EXE) and connect to

the MCU as before. The programmer and debugger use the same
connection utility.

» The status window, shown below, will confirm what mode the

processor is operating in. Check that it matches with your shadow
flash configuration.

B o)
= L
CONFIGUBATIOCN -> AUTCMATED SCRIPT CETICLHS Ead
MPCS564dxL Device detected.
FProcessor detected in dnal-core mode.
»REM The STARTUFP.ICD macro has now run!
=
= et
Fzz
&
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T
CodeWarrior Development Studio

» The CodeWarrior Development Studio is a tool chain developed by
Freescale. These tools ship as part of the EVB Kit.

» CodeWarrior MPC55xx/MPC56xx v2.6 supports the Freescale
MPC5643L microprocessor.

<&
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T
CodeWarrior LSM/DPM Support

» In CodeWarrior MPC55xx v2.6, a user has the option to create a
single or dual-core project. If dual-core is selected, then LSM or
DPM configuration can be selected:

New Project Wizard - Page 2 x|

Fleaze specify the LSk DPM configuration. Thiz iz
predetermined by a bit in the shadow Hazh and
cahnot be changed at runtime.

" Decoupled Parallel Mode

The Lock-Step mode is intended for safety ﬂ
critical syztemns that require redundancy.

[

L

 freescale

< Back I Mext > I Cancel

<
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T
CodeWarrior LSM/DPM Support (continued)

» The LSM project provides the source code and the linker
configuration file to build a sample MPC5643L LSM image.

» The DPM project provides unique source code for both cores and
the linker configuration file to build a sample MPC5643L DPM
Image.

» Below is a screen shot listing of the files that differ between the LSM
and DPM projects:

! @ Folder Compare Results =10 x]

[E Files in Both Folders: (] ﬁ Files Only in Source: ] IE Files Only in Destination: =]
=E3 Ief o - DM e = £ SM o =
= MPCS643L. Icf . readme_p1.txt
~MPC5643L_DEBUG.lcf . EE3 sic
=E3 sic . __start_pl.c
“main.c . -handlers_pl.c

~IntclsiVectors_pl.c
~ivor_branch_table_p1.c
“main_pl.c

|.2] 7] 2|

Source Folder: D:\Profileshb01434\My DocumentsiGenehSource\Cw_Projects\MPC56xx_2 B\DPM
Destination Folder: D:\Profilesi\b01434%\My DocumentshGene\Source\CWwW_Projectsh\MPCS5Exx_2. 6\LSM

<
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T
CodeWarrior LSM/DPM Support

» The DPM linker control file (left) differs from the LSM linker control
file (right) because it allocates memory for the 2" core:

=

B Source:  D:\Profiles\b0l 4344My DocumentshGenehS ource\Cw_Projects\MPCEER_ 2 B\DPMAICAMPCER43L cf i B Destination:  [:\Profilesib01434%My Documents\GenetSources T _Projects\MPCEER 2., \MF'CEE43L Icf
<% lof file for MPCGRE43L processors., running in DPM (dual core) mode <% lcf file for MPCHE43L processors
A S
<% Hote internal memory configurations wvary among the various familwy <% Hote internal nemory configuration=s vary among the various fa
<% devices. % devices.
s 3 S
e 3 t + + e t + +
S | Dewice | MPCSA43L | S | Dewvice | MPCEA43L
s 3 } t t - t t t
e |SRAM-Flash | 128KB~1MB | Sx |SRAM-Flash | 128KB-1MB |
x| | | x| | | |
S } . f * A% f I : #
s 3 S
<% Thesze memorvy definition=s will allow the stationery example to run on <% Thesze memory definition= will allow the stationervy example to
<% the smnallest, i.e. MPCSA43L device's internal memory (1MB Fla=sh, <% the smallest, i.e. HPC5643L dewice's internal memory (1ME F
<% 128KEB SEAM). =~ <% 128KE SEAM). =~
HEHORY HEMORY
{ {
resetvector: org = O0=x00000000, len = O=x00000003 resetvector: org = O0z00000000, len = 0=00000003
exception_handlers_pl: org = 0x00001000. len = 0=x00001000 exception_handlers pl: org = 0x00001000. len = 0=x00001000
exception handlers pl: org = 0=x00002000, len = 0=x00001000 exception handlers pl: org = 0=x00002000, len = 0=x00001000
internal flash: org = O0=x00003000, len = O0=000FDOOD internal flash: org = 0xz00003000, len = 0=001FDOOO0
internal ram: org = 0=x40000000, len = 0=x0000D0O0O0O internal ram: org = 0=x40000000, len = 0x=x0001EB00O0
heap org = 0x4000C000, len = 0=x00002000 % =4 H heap org = 0x4001E000, len = 0=x00001000
=tacl org = Ox4000E000. len = 0=x00002000 ~% =4 5 =tacl org = 0xz4001C000, len = 0=00001000
internal ram_ pl: org = 0xL50000000, len = 0x0000C000 heap pl org = 0=x4001D000, len = 0=x00001000
heap pl org = 0x5000C000, len = 0=x00002000 % =4 2 =tack_pl : org = 0=x4001E000, len = 0=x00001000
=tack_pl : org = 0=x5000E000, len = 0=x00002000 % =4 2 T
1
<% Thiz will ensure the rchw and reset vector are not stripped b
<% Thi=z will en=s=ure the rchw and re=et wvector are not stripped by the 1 FORCEACTIVE { "bam_rchw" "bam resstwvector" }
FORCEACTIVE { "bam_rchw" "bam_resetvector" } 4
1 =
<&
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CodeWarrior LSM/DPM Support

» The DPM main.c file (left) differs from the LSM main.c file (right) as
it must start the code execution on the 2"d core:

: @ File Compare Results 2 =10]2

§ Source: _D:\Profiles\h01434\My Documents\Gene\S ource\Cw_Projects\MPCSBxx_2 B\DPMAsrchmain.c © _ [IDestination: _D:\Profiles\bl1434\My Docur. \main.c
#include "MPCS643L h° #include "MPCS643L h°

int main(void) {

/% Prototype for second core startup */
extern void _ start _pl():
volatile int 1 = 0;

int main{woid) {
volatile int 1 = 0;

7% Loop forever */

for (oA §
/% Start the second core, VLE nodex/ 1++;
SSCHM . DPMBOOT .R = {unsigned long)_ start_pl + 0=x00000002; T
SSCM . DPMKEY .R = 0x0000S5AFO0; ¥
SSCH .DPMKEY .R = 0x=0000AS0F;
7% Loop forever »*/
e A By K
14+;
1 ¢
L
L d
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Building LSM/DPM with CodeWarrior

» Start the CodeWarrior IDE.
» Press File - New

» Select the MPC55xx New Project Wizard and give a name to the

new project in a location and press OK:
[

Project | Fie | Object |

E Empty Project Project name:

i Exdemal Build Wizard [Lsh
i) MPC5%0c New Project Wizard
Location:

|C S TemptLSM

Addito Broject ——————
Project:

B

oK

Cancel
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T
Building LSM/DPM with CodeWarrior (cont’d)

» Ensure the project is being built for an MPC5643L and press Next:

x

Select the dervative you would like to use.
[+~ MPC55ux

=) MPC58xx

- MPC5663%
-MPCSaRxA
-MPC5axxE
- MPCSaxxF
- MPCSaxxL
- MPC5ExxM
- MPCSaxxP
- MPCSaxxS

=

Creates project for MPCH843L dervative.

i

* freescale

[

< Back Mext = Cancel |
<
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T
Building LSM/DPM with CodeWarrior (cont’d)

» Ensure the project is being built for Lock-Step Mode (this is the only
difference from making an MPC5643L DPM project) and press Next:

Mew Project Wizard - Page 2 x|

Please specify the LSM/DPM corfiguration. This is
predetemmined by a bit in the shadow flash and
cannot be changed at runtime.

% Lock-Step Mode

" Decoupled Parallel Made

e Lock-5tep mode is intended for safety ;I
ritical systems that require redundancy.

I

< Back I Mext = I Cancel

<,

L 4
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., & L ™
Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platformin a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink & reesca e
and VortiQa are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2010 Freescale Semiconductor, Inc. 37 semiconductor



T
Building LSM/DPM with CodeWarrior (cont’d)

» Accept the language support defaults offered by the project wizard
by pressing Next:

New Project Wizard - Page 3 x|

Flease specify the set of languages to be supported initially. You can make multiple
selections.

Project name:
ILS M.mcp

Location:
- Temp L5,

Set... |

[ C_ASM [ Use size optimized M5L libraries.
v C ¥ Usz unsigned chars.
I~ Ce ¥ Uss VLE

is will set up your application with an ANSI-C compliant startup code ({daing initialization of ;I
|obal varables).
=

« Back Mext = Cancel |
<
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Building LSM/DPM with CodeWarrior (cont’d)

» Accept the PC-lint defaults offered by the project wizard by pressing
Next:

x

Do you want to create a project set up for PCHirt
(Thy?

™ Yes
' No

PCHint {TM}i= a product from Gimpel Software.
ou need the PCHint {TM) software from Gimpel
nstalled in order to use the CodeWarmior plugin.

~ I

< freescale

Ly e I e

< Back Mext = Cancel

<,
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Building LSM/DPM with CodeWarrior (cont’d)

» Accept the floating point format defaults offered by the project
wizard and press Finish:

x

Select the floating point format supported.
Select "Mone’ for best code density.

i~ Mone
% Software
" SPE-EFPU
) Albvec
Software flaating point suppart. ;I
bs =l
- freescale

TR AU

< Back I Finish I Cancel |
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Building LSM/DPM with CodeWarrior (cont’d)

» Once you have the project screen, select the “internal_Flash” target
Instead of RAM.

» Press “F7” to “make” the target.

» Press “F5” to “debug” the target.
=loi x|

File Edit Wew Search Project Window Help

I B=R A EEFA Y EEE A RE RN BEREN
]

L5M.mep I

B By B %A

Files | Link, I:In:lerl Targetsl

¢ | Fie | Code | Data [¥[u |-
¢ B readmetst héa nla * =
w [FE3 Sources 0 0« « =
W -l main.c 1] 1] o =
F-{Z] Header Files 0 0 =l
% [F{_] Startup Code 0 0 « =
¥ [F{_] PRCO Sources 0 0 « =
¥ ] Lcf Files 0 1] =l
¥ [F-C] Runtime 0 0 =l

-

15 files 0 0

1| |ﬂ

<,
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Loading and Executing LSM/DPM with CodeWarrior (cont’d)

» Once you have the debugger screen, press the Connect (Reset)
button to burn and run the Flash image:

PEMICRO Connection Manager x|

You have selected to display this dialog on startup. Specify communications
parameters and click OK.

—LConnection port and Interface Type

Add LPT Puort
Refresh List

Inkerface: IUSB PovaerPC Mexus Multiink (USB-ML-PPCHEXLIS]

Fort: IUSB1 : USE-ML-PPCHEXLS Rew & [PESO11333) j

—Target CPU Informatior

CPL: |PawerPC Processor - Autodetect j Advanced |

—BDM Communication Speed

EE Farallel Fart wait states : [0 DELSY EHT = I I

BDM Debug Shift Freq : BDM_SPEED = I 0 - BDM CLOCK FREGQ = 1000000 Hz j

—MCU Intemal Buz Frequency [For progranming)
f* Auto-Detect

= WU nternal Bus Fequeney [FRER] inHz = I 0 [[ecmal]

Fiezet Option:
[~ Delay after Reset and before communicating to target for I 0 millizeconds [decimal].

[_Connect (Rese) | Hoteync |

[ Shaow this dialog before attermpting to contact target [Othensize only dizplay on Errar)

<&
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