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- CodeWarrior Development Studio

- Features, Suites, Pricing, Downloads, Upgrade Policy
- Basic Processor Expert Concepts & Terms
- Lab 1: FRDM-KL46Z Board Project

- Create a new project with the New Project Wizard

- Import existing components and files

- Build the project

- Test the application’s functionality
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CodeWarrior Development Studio

- CodeWarrior Development Studio for Microcontrollers v10.4
Integrates the development tools for ColdFire, ColdFire+, DSC,
Kinetis L Series, Kinetis K Series, Qorivva, PX Series, RS08, S08 and
S12Z architectures into a single product based on the Eclipse open
development platform.

CodeWarrior Development Studio
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CodeWarrior Differentiating Features

- Special Edition — Available at no charge and allows projects to be
developed with code size limitations

- New Project Wizard — Allows a project to be created in as few as six
clicks

- LiveView — Allows registers, memory and global variables to be
monitored without stopping the processor

- Processor Expert — Creates tested, optimized initialization code and
low-level drivers tuned to application needs and selected Freescale
derivative

- Built-in knowledge base immediately flags resource conflicts and incorrect
settings, so errors are caught early in design cycle
- Processor Expert for ColdFire+ and Kinetis works with and extends the
capabilities of MQX
- Trace and Profile support for on-chip trace buffer — provides
sophisticated emulator-like debug capability without additional trace
capture hardware
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CodeWarrior Pricing and Packaging Model

Perpetual
Includes perpetual use of product suite,
plus technical support and maintenance Professional Suite
for 12 months
Additional years of technical support indicated
Standard Suite TS-$995

$2495
TS-$495

= =~

Basic Suite

__________

Special Editions

A Annual Subscription
Includes use of product suite, plus
technical support and maintenance,
for 12 months
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Feature Summary & Comparison

Special Edition Basic Edition Standard Edition Professional
Edition
Key Features
Unlimited Project Files X X X X
Unlimited Assembler X X X X
Processor Expert Software X X X X
Component Development Environment Non-commercial Non-commercial Non-commercial Commercial
Task Aware Debug X
C++ X
Licensing: Annual or Permanent X X X
1 Year Support X X X
Code/Debug Size Limits
RS08, S08 64K 128K None None
S127 64K 128K None None
Coldfire V1, Coldfire+ 64K 128K None None
Coldfire V2-V4 128K 512K None None
DSC 64K 256K None None
Kinetis L 64K 128K None None
Kinetis K 128K 512K None None
Qorrivva, PX 512K 1M None None
Pricin
Pricing: Annual License/Support Free $395 $995 $1995
Pricing: Permanent License Free $995 $2495 $4995
Pricing: Annual Support Permanent License Free $195 $495 $995
‘e
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CodeWarrior Upgrade Policy

Annual Subscription License

If you have an active annual subscription license, you can download CodeWarrior MCU
v10.4 at no cost

If your annual subscription license has expired, you must purchase another license
before downloading CodeWarrior MCU v10.4

- Basic Suite: $395

- Standard Suite: $995 Valid technical support agreement equals
- Professional Suite: $1,995 NO cost to upgrade

Perpetual License

If you purchased a perpetual license within the last 12 months, you can download
CodeWarrior MCU v10.4 at no cost

If you have an active technical support agreement (after the first 12 months), you can
download CodeWarrior MCU v10.4 at no cost

If your technical support agreement has expired, you must purchase another technical
support agreement before downloading CodeWarrior MCU v10.4

- Basic Suite: $195
- Standard Suite: $495
- Professional Suite: $995
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CodeWarrior License Registration/Renewal

A new license is required for CW MCU v10.4. Licenses for previous
versions will NOT work.

- New purchase: If you just purchased a CodeWarrior Suite, the process to activate and
license your product is simple:

Log in to “My Freescale”

Select “ CodeWarrior Licensing”

Navigate to your product in “Products you are entitled to license”
Click the “Get License” button to retrieve your license

Existing customer: If you already own a CodeWarrior suite and have obtained

previous versions of CodeWarrior for Microcontrollers (e.g., 10.0, 10.1, 10.2 or 10.3),
the process is a little different:

- Log in to “My Freescale”
- Select “ CodeWarrior Licensing”
- Navigate to your product in “Products that you have licensed”

- Click the “Version Renewal” button next to your existing CodeWarrior for Microcontrollers product
to retrieve your license
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Processor Expert Software
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Processor Expert

Processor Expert Software is a development system to create,
configure, optimize, migrate, and deliver software components that
generate source code for Freescale silicon.

- Features

- Extensive and comprehensive knowledgebase for all supported silicon encapsulating
all pins, registers, etc.

- Silicon resource conflicts flagged at design time, allowing early correction

- Simple creation of optimized peripheral drivers without reading silicon documentation
- Easy integration of an RTOS with peripheral drivers using RTOS adaptor component
- Enables straightforward migration to new hardware

- Can configure, package, and deliver components to your team

- Available as part of the CodeWarrior tool suite or as an Eclipse-based plug-in feature
for installation into an independent Eclipse environment.

- Support for CodeWarrior, IAR, Keil and gcc build environments (Red Suite)
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Embedded Components

- Embedded Components encapsulate the functionality of basic elements of
embedded systems.

- CPU core

- CPU on-chip peripherals

- Standalone peripherals

- Virtual devices

- Software — an RTOS, a library (e.g. FSL’s touch sensing library)

- Processor components include support for the following architectures

- ColdFire/ColdFire+
- 56800/E (DSC)

- Kinetis

- RS08/S08

- S127
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Processor Expert Project Design

Confiqure Components

Create Project
» Create a new project
with Processor Expert

>

Use Inspector to set all
component settings

Add Components
 Select components re
in the project from
Components Library
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Processor Expert Project

quired

Generate Code

* Let Processor Expert
generate all components
drivers code

y gt LI bt Cwt 3.

1
i Build and Debug
» Build the application common way
» Debug the application with
CodeWarriror
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Write Code

» Write application code using
code generated for
components
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Processor Expert Views — C/C++ Perspective

C/C++ - LED/Sources/Events.c - CodeWarrior Development Studio

File Edit Search Project Run Processor Expert  Window  Help Components Library
T L %g' - DA AR i SR A %’ﬁ?Debug|%q’C++|

5 Codewarrior Prajects &7 =8 %Components Library %Component Inspector - Cpu 24 |Basic |Advanced Expert Ihtl ~ =08

. =
= <'===D & |File hame Properties . Methods | Events | Build options | Used
N Al rame Yalus : e’
= 5 LED : MC9S08QE12% CPU type MCISOBQE 281K CO' | Iponent

B
3%, Binaries Clock settings

(2= Documentation Initialization inkerrupk priority interrupts enabled I n S p ecto r

File Name

== Generated_Code CPU interrupts

= Lib P roj e Cts Vi eW = Enabled speed modes

[E= MCIS08QE 128 = High speed mode Enabled L
% PracessarExpert. pe | High speed clock Internal Clock 32.768 kHz
(= Project_Headers Internal bus clock, 4,194304 4,194304 MHz; (16.777216/2{2)
ot et Fixed frequency clock [MHz] D 016384
=
[# E_bPro]ect_S.ettu.ﬂgs = B e cct =
= SabnalysispointsManage
= Sources b @ Ewents.c &4 @ ProcessorExpert.c =08
©= Components - LED 52 St ® Y0 30+ Description ~
\ 31 %% When & timer interrupt occurs this event is called (only
”~
@ Release_SOBQEIZBCLK — 32 %% when the component is ensbled - <Enable> and the ewvents are
3 Debug_S0BQE12ECLK : i -
B 33 %% ensbled - <EnableEvent>). This event is enabled only if =a
OS5s C t . . .
m 34 % <interrupt service/event> iz enabled.
== Processors o pone n S g Parometers  : Hone
& cpu:McasnagE1zaCLE . e+ R Mothing
4 Cpu:MCIS0RQE12ACLE ew o
== Components Y
9 Bit1:EitO )
@ ! - N 35void TI1 OnInterrupt (void)
TI1: TimerInk v 40 ¢
41 Bitl WegVali): v
£33 Commander 2 =~ =0 = —
+ Project Creation  Build/Debug + Miscellaneous l—z_\ Problems 52 El console m~ =0
pag Import project % Build (Al Weltome screen . .
E—ﬂ ) L 0 items
T3 Tmport example project ’ Clean (Al g Flash programmer Descripkion Resource Path Location Type

£y Import MCU executable file ?;@ Debug

% Mew MCU project ~ Settings
& Project settings

% Buld settings Problems View

K\% Debug settings

| 0 items selected
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Processor Expert Views — Hardware Perspective

strior Develogment Studio
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XLER file: Unknown v
12C_RGD_NOX: project
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Components Library

- Available components are displayed in
Components Library

- Select appropriate TAB to change how
components are organized and displayed

- Categories

- Alphabetical
- Assistant

- Processors

- Select filter to toggle displayed components

- Show only components available for selected
processor.

- Show all components available .
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% Components Library &2 % Cornponent Inspeckor
Categaries . Alphabetical | Assistant | Processaors

Campanent
=l-[= Board Suppart
+ (- FRED_KLZ5Z
[ TWR_KLZSZ45M
= CPU External Devices
+-[== Display
[== CPU Inkernal Peripherals
+-[== Peripheral Initialization
H-[ == Park IfO
==+ Logical Device Drivers
+-[=> Communication
= Converter
== DMA
=+ Measurement
[== Memory
= Part Ij
= Timer
=I-[= Operating Systems
8| Eareboard
@8] racyx
8] mgiLice
[== S
+-[= Tools Library
+-[=- Tutorials And Demonstrations

i
R O By A

Filter on For MELZSZ1 280K {Components)
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Component Inspector

% *Companent Inspeckar - LARTD 25

|Basic |Advanced Expert

E Properties

Methods

=

Marne

Device

Settings
Clack gate
= Clock settings

~ Properties

] Property Value

A\

Biaud rate fine adjust
Baud rate
= Transfer settings
Data forrmat
Bits ordering
Parity
Parity placement
Idle character court g
Break. character
LIM Break
Stopir
R + wakeup settin
.m sektings
cared settings
IFOs settings
~ ~tcards interface (I
19.1-B interface se
and Single wire si
er input

.neration
.dan
mode

N EE

=

4

Transmitter output
¥ Pins/signals

= Receiver pin
Fin
= ¥ Transmitter pin
¥ PFin
Transmitter modula
CTS pin
RTS pin
Interrupts/DMA

Dt ails
UARTO

Walue
UARTO

12

Do not inikislize
N R
0 D

°©0 QO

32768.0000 baud

ahit
LSE First

OFf

Parity in last data bit
After skart bit

Short

Disabled

Digabled

Mok inverted
Mok inverted

Enabled
ADCO_SE7/PTDE/LLWU_P1S,
Enatled

ADCO_SETbPTOGLLWL_P1!

Unassigned peripheral
Disabled
Disabled
Disabled B
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Component Inspector — Properties

- Properties define design-time

% *Component Inspeckor &4 Basic | Advanced | Expert =~
Sett| n g S Properties | Methads | Events
. Mame Yalue Details
- Code is generated based on the T O
. Periodic interrupt source PIT1_Modulus PIT1_Modulus
property SettlngS Counkter PIT1 PIT1
[= Interrupt service/event Enabled
: Inkerrupt INT_PIT1_FIF INT_PIT1_FIF
¢ R ece ntly C h an g e d p ro pe rtl eS are Interrupt priority rediurn priority level 4, priority within e,
H H Interrupt period Unassigned timing
h Ig h I Ig hted Component uses entire timer na

[= Initialization

- Properties that are undefined will be Erabled k. code s
displayed in red text

- Properties with resource conflicts
will be displayed in red text and
tagged with an exclamation mark.

- Errors will be displayed in the
Problems View and must be
resolved before code can be < >
generated.
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Component Inspector — Methods

Change Tab
. Select the Methods TAB to see

- Select “"generate code” foreach | _ M e e e . Methods

fu n Cti O n req u i red i n th e .El Codearrior Projects &2 =0 % C.omponents Library 9'/"/ 1

a I i Cati O n ||::'l_:|lﬂz £l B & | Fie Name - Properties |Methods - Events
p p File: Marne Build Name value

= =% Components : FLASH Iriit

generate code

- Code will only be generated for Ero fid e code

= == Generated_Code SetDir generate code
the functions selected S Pt
(= Project_Headers Setoutput
i i Getyal
g Components - Components £ =0 g;;ﬁ:semngs pfw; generate code
Clrval generate code
E G;"D_ '[j % = Setval generate code
Megval don't generate code
’%l—il SEtOUtDUt J.\ B Cornponents - Components 25 =0
% Gekyal DEGa
F'ut'-.-'al B [=1-[= Generator_Configurations - (13
B Cival 5 i Select “generate

= 03s

E Sebyal = Processars Code 7 for each

4P CpuMKLZSZ1Z8YLKS

== Components L function needed in

M GetRaw, | bieDicab W . 3l Bit1:EHIO LOD | ; v . :
d Toggle Enable/Disable écommander E - 2 | appllcatlon
- To enable code generation for a PGt mindag e —

method in the Components (3 wooteamemt A e O e o7 B cat

£y Import MCU executabls fils
0 items

Vi eW, ri g h t- CI i C k O n th e m et h 0 d L] L=<j e Pt T settings Drescription Resource Path

g Project sett
%p Build setting—

- Select “Toggle Enable/Disable” . | otamn
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Component Inspector — Events

- Select the Events TAB

- Select “generate code” for each
event required in the application

- Code will only be generated for
the events selected

o Components - Components & = B
== - T
M| Enable -

M| pisable
M setEventiask

GetEventMask,
M| GetEventstat
M selectInputFra

M| GetlnputFrequencyHeal =y
< >

Toggle Enable)Disable

- To enable code generation for
an event in the Components
View, right-click on the event.

- Select “Toggle Enable/Disable”

® £
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= CfC++ - CodeWarrion Development Studio
File Edit Search Project Run

I-HB
= O |[%Yy companents Library %*Compowﬁll 5

L TN A < R

C
[ Codewarrior Projects &3

Processor Expert  Window  Help

&

Change Tab
to see
Events

\_

22|14, | B & S| Fila Name =
File Namne Build
(= fz= Components : FLASH
(= Documenkation
(= FLASH
= Generated_Code
ProcessorExpert,p
(= Project_Headers
(= Project_Settings
(= Sources

s Components - Components &3 =08
DEwa v
,2'—1| SetFrequencyHz b
B setFrequencykHz
Bl setFrequencyMHz
H GetDriverstate
u TI1_Onlnkerrupk
£ TU1:TimerUnit_LDD
-
£ >
£3 Commander &2 =¥ =0

+ Project Creation + Build,/Debuy A

£xg Import project @ Buld (Al
|_=4j Import example project Q" Clean (all)
£2g Impart MCU executable file 3@\ Debug
% Mew MCU project ~ Settings

g Praject sett

%y Build setting

i Debug setti v
>

i ¢

Properties |Methods  Events

=]

=]

Marme Yalug

Event module name
OnCounterRestart

generate code

Event procedure name TU1_OnCounterReskart
OnChannelo don't generate code

Evenk procedure name TUL_onChannelo
OnChannell don't generate code
OnChannel2 don't gener ate code
OnChannel3 don't generate code
OnChannel4 don't gener ate code
OnChannels don't generate code
OnChannel6 don't gener ate code
OnChannel? don't generate code

Select “generate
code” for each event
needed in application

G Problems 52

El consale

3 errors, 0 warnings, 0 others

Descripkion

Resource Path

@ Errors (3 items)
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Components View

LGenerate Code

T3, Components - Components 23 = E
S-S -
[=-[= Generator_Configurations A
_ e T Configurations
Operatlng SyStemS =11 Processors .

< 4 Cpu:MKLZSZ128vVLK4
== Components
=16 Bit1:ERIO_LDD
M 1nit .
- —
Processors g 2:':[;; v Com ponents
H] setDir .
El SetInpuk
H| setoutput o
——
o e ™ Methods
H] Clrval .
H] setval
M| Megyal
M| cetrawval
=3 TUL: TimerUnit_LDD
H] 1rit
M Deirit
H] Enable
M Disable
M| sctEventMask
H] GetEventiask
,ﬁl aetEventotatus
,E'—ﬂ SelectInputFrequency
,ﬁl GetInputFrequencyReal
,ﬁl GetInputFrequency

| M
[l
| £

L £

Z “freescale" 20




h -

y
A

Components View — Code Generation

- To generate code

- Select Generate Code icon in the
Components View

- To turn off code generation for a
component

- Right-click on component
- Select Code Generation

- Select Don’t write Generated
Component Modules

L £
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¥ Companents - Components 53 = [ ||| Properties “_Methods | Events
= <'===D e - Mame Walue
- 8 Component narme Bit1
(= Generator_Configurations & Pin for [jO PTEOJUARTL_TH/RTC_CLKOUT/CMPC
@ FLASH Fin signal
= 05s Direction Input/Oubput
=-(= Processors = Initialization
48 CouMKL2SZ 1 28VLK4 Init. direction Output
== Components Init, value o
SRR it 1:6it10_LOD fuikn Iritialization na
M 1Init g no

M Deinit

M Gethir

M SetDir

E SetInput

M setoutput

M Getval

M Putyal

M Clrval

] Setval

M negval

H GetRawval
=€) TUL: TimerUnit |

21

Wigw Source
v Component Enabled

Inspector
Inspector - Pinned

Code Generation

1] ® Always Write Generated Component Modules

Remove Component from Project
Help on Conponent
Save Component Settings As Template

Don't Write Generated Component Modules

Rename Component

Configuration Registers
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Processor Expert Software
Embedded Components
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Component Categories

- Board Support

- Configuration file (template) including

= CPU component
= One or more pre-configured peripheral components

« CPU External Devices

- Embedded Component support for Console I/O,
LED displays, etc.

- CPU Internal Peripherals (High level)

- Embedded Component support for internal
peripherals

- Standard API ensures generated code is
portable

- Generates initialization code and low level device

drivers.
- Peripheral Initialization

- Hardware specific support, which is not portable

- Generates initialization code only

® £
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% Components Library &2 % Cornponent Inspeckor

Categaries . Alphabetical | Assistant | Processaors

Campanent

=l-[= Board Suppart
+ (- FRED_KLZ5Z
[ TWR_KLZSZ45M
= CPU External Devices
+-[== Display
[== CPU Inkernal Peripherals
+-[== Peripheral Initialization
H-[ == Park IfO
==+ Logical Device Drivers
+-[=> Communication
= Converter
== DMA
=+ Measurement
[== Memory
= Part Ij
= Timer
=I-[= Operating Systems
8| Eareboard
@8] racyx
8] mgiLice
[== S
+-[= Tools Library
+-[=- Tutorials And Demonstrations

i
R O By A

Filter on For MELZSZ1 280K {Components)
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Component Categories

- Logical Device Drivers

- Embedded Component support for internal
peripherals

- Uses a standard API, which allows generated
device drivers to be adapted for used with bare-
metal applications as well as RTOS
applications.

- Operating Systems
- RTOS adapter components

- Adapter defines the RTOS API

= How memory is allocated
= How a critical section is created
= How interrupt vectors are allocated

- Generated device drivers are adapted to work
with the RTOS API

- Software
- Encapsulate software algorithms
- Add functionality to an existing component
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% Components Library &2 % Cornponent Inspeckor

Categaries . Alphabetical | Assistant | Processaors

Campanent
=l-[= Board Suppart

+

+

+

+

+

[ FRED_KLZ5Z
[ TWR_KLZSZ45M

[= CPU External Devices

[== Display

[=+ CPU Internal Peripharals

[== Peripheral Initialization
[== Park I}

==+ Logical Device Drivers

+

R O By A

[= Communication
= Converter

== DMA

=+ Measurement
[== Memory

= Part Ij

= Timer

—I- [ Operating Syskems

+

+

8| Eareboard

@8] racyx
8] mgiLice

== S

[== Taonls Libratry
[= Tutarials And Demonstrations

Filter on For MELZSZ1 280K {Components)
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Help on Component

- Right-click on the Component in

fC++ - CodeWarrior Development Studio

File Edit Search Project Run Processor Expert  Window  Help th e C Omp On ent S lerary
iCi-EH@E R F- i i .

[ Codewarrior Projects &2 =0 % Components Library &3 % *Component Inspector - Bitl ° S e I e Ct H e I p O n C O m p O n e nt i n th e

= ’ =

é_i laz = %‘Q Categories “_Alphabetical | Assistant | Processors

o pop-up menu
omponen

= =5 Components : FLASH
(= Docurmentation === Board Suppart
(= FRED_KLZSZ

S + € T sz - Component documentation will be

= Generated_Code
iy == CPU External Devices
% ProcessorExperk.p

= ot s @ & o displayed with the following topics

(= Project_Settings (== CPU Internal Peripherals
(= Peripheral Iritialization
= Sources
(= Port [
(== Logical Device Drivers
(= Communication

General Info

(= Converter - P ro pertles i
s
- Components - Companents &4 =0 g DrA -
Measurement M h d
= —
= %m i) (= Memary et 0 S
=2 Generator_Canfigur ations == Paork D Genaral Info
& FLAsH i Bit1o_LoD - Eve nts Properties
= 05s l perties
B[ Processars 88 cro_| (27 Add to project _ T |C al U sage Methods
4 CpuMKLZEZ128YLKS (= Timer yp g Events
(== Components (== Cperating Syst o
) Bit1:BitIo_LDD 8 Barchoard)  Expandal ypical Uzage
Callapse &l
P O 8] Mo p
= = 8 moxLite
£3 Commander &2 =T T8 & Refresh FS
Filter on for MKLZSZ12i
w Project Creation  Build/Debug Help on Component _ & definiti
VPES & dETINLIONS
E2g Import project @ Build Al ‘” )
% Import example project p’ Clean (Al Component Index
Q-% Import MCL e.xecutahle File: %5 Debug BX Problems 52 El console CPU Compenent Index
1 Mew MCU project ~ Settings 0items Embedded Components
L@';'," Project setting: Descripkion Resource Co mponents Ca tego rie=
%3 Build settings
K‘%’ Debug settings
< I >
R o
& 'fr l ™ 25 ; e ooy Vord s wadrmads o Frampcald My - u ",'A‘ -'_xin o8
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Help on Component

Comgonent dacuneniation - General lnfu

Microsoft lnternet Explorer provided by Freescale

P I Vew fwvctss  Toch el
LR
o g @
Intedt)_LOU Component BitsiO_LDD

Gennial A s it

ulput (1

onert Lawyl LGN Do

Thes companant Implamants 3 MUt-b Boctootiut BLses 113 32 contpuous 561 of pins oINS Same 100&) poa
115 SCOMMEnded 18 SEGCE TS COMOINENT EALa el 120 UBAZIN0N 35 & 2-13 31Dk ingueduout

1 Moo want iz ese 108 only. select e BAO compansrtinsiedd
2 Poowast)s pae 3 Bits, select e BatediD companent insles:

LIGte. A DIG0G st tonoeg 12 M6 2alis DA( @00 Must 86 Osat Ml Sooluiue Fordamak Putdfmsa 0. 1
oy COTBGUOES (URSIOCILT 200 2 COMSIIAGS G (3P Datwian pin T and pin 3

Versan spociic imformation for NCOR, NCE00, RSEE, CorPire V1 denvatives:
CRANEIEN0 100 S0Py Nasd A0 INPAC! 06t GoALaINC Codd

Version spociiic arfonmagon for MCF dertvatives

Component drcumuotation . Method

°" Vv B CiFresscun W M0U 10 SO AProcess T iontBax 5K LIOURSK) LICHettods Hrd

e £ Vew Peartse  Tooh el
©onr 1t
WG g Corgenent documentatee - Methody
Wtaill Lan Compenent BitsIO LDD
Deneral Muttity paoaOutput (1-32 ks
xEowty Compooent Lot LEgTal Deven Donw
e Devea Cras
Tyseniune : o ) - sp— B
Derection mathods - TNese MENOAE CONCET e QrRoon of 116 comeonent (eacapsulaion of e dretian of |
The Cramian 15 S01e3540 25 3 DONEN Ve
FAL2Y « Ul TR & OURMR

Yokue meMods - THass MENI03 WOrK Wil INg WIORK Widh of Tve Coms
BiLmethads - These mahiods aath with 2 zingle bt ot e
Tha wichh 1T 40 20 e umber ofbits {192 3]

The Ot walee |3 @@ie3540 03 3 DOOMN selve: FAL32 T

00! (W 28 T 28 oI
S 3000T00 35 B WM (DD W

mionett

Tomorponas 1o fogical U or "Law”. SRIE comesponds o
R el
o it Thes mebod indates the azaodated perpheraks; and the compInert mmemal vaTasles. The methad i
& ANS'C orofnpe LOD_TOeveDaty' ntiLDD_TUszeDaty “UserDataPy)

GoerDataSy Sowier fo LOO_ ToreDa - Fowvier 13 he RTOS fe
Fetum voLe LOD Thavcalaty” - EmoTcode

stuchsre Ths pomier wil be past

o ToNmezyson for” propesy have =o impact 00 genecaled code

et dacsmentatain - Progecties - Micreendt istermed Explores provided
o.. w8 CoPramecale OW WL VIO YIMCLTF ) Pex)0_LE0Emal0 (10 -
e B Vew Fsoes Tok Heb
@ et 1f
W W Coesomt Sximertaten - Proowttns

By | W Campanant BitsdO_LOO

Senetal MUt Bis mout Outo (1.02 bis
e Camgome Lase Lo

v Coagay Lopmal Cants !

" Properties:

« Composent name - Hame of he component

o Port - Pyt used by ths comoonent 132 oits:

o Phs Lzt ol e usad 3405 Yom e pod You May 220Teete 2 541 00M WEN Do = bufons. select 2 pin fr ex
Cne fam of the batiooks e
P00 - One pin @i name and sgTal)

i\ o Bn-Czozzepn
e RE o P signal - Sipnal name of the pn
ar= Catesves
o Sebnge nod sunocned o Freesca'e UCE denptaes
o Pull regisior - Seting of e pol resision a1 inpat mode )
[+ 3 There ye § ozkons:

& o0 oyl rexistar ingut witout pul resish! 18 renuTed
R
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Component drcumentation - Typics provided by Freescale

oy. v v B CFeescam W MO VIO ;MIMMKMMSPGJ[@L[‘_\NI‘W05!0!3"-

26

e 8 vew Peartse  Took el
G 1
& & @ age
el LG Compeonent BitsIO_LDOD
Ceneral Mutt-sins o' Outpul (1-33 ik
erenied

Ppceem Lbwet LagTal Deven Cine

ory = Dpvea Draws

ELsem Typical Usage:
Regured (ompone® name s Bitsl’, Ust of used pin from the pert contents four Rams
Examples of & typic usape of thiy componant folow

(28]
The drecbon of the component 1 set to Input
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High Level and Logical
Device Driver Components
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Peripheral Driver Anatomy

- Peripheral drivers...

- Always include Physical Device Driver (PDD) layer. PDD uses base
address and control registers to interface with the device.

- May include Logical Device Driver (LDD) component. LDD handles
buffering and state machine type logic.

- May include interrupt or deferred service (ISR) routine. ISR provides
callback functionality.

LDD

Logical Device Driver

UART - — » ISR

PDD

Physical Device Driver
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Peripheral Driver Anatomy

LDD

Logical Device Driver

UART ISR

PDD

Physical Device Driver

- With an RTOS adapter...

- ISRs are linked into kernel’s

service handler functionality

- PDD functionality is available as
set of header files

- LDDs encapsulate device-specific
functions into a system API

® £
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LDD

PDD

oS
Interrupt

29

ISR

LDD

PDD

A J 3
Processor
LDD Expert LDD
Components
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LDD Components

- Every component has Init() method
- Only one parameter - UserDataPtr.
- Initializes appropriate peripheral and driver.

- Every component has Deinit() method
- De-initializes appropriate peripheral and driver.

- First parameter for every method is pointer to device structure
returned from Init() method.

- Code generation is based on information in RTOS adapter
- Events can be enabled/disabled at runtime.
- Components can be disabled in Low Power Modes.

- CPU component
- Does not automatically initialize components by default.
- Auto-initialization can be enabled/disabled.
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High Level Components (HLC)

Designed to provide standard API to functionality

- Component categories include:

- Port 1/O (i.e. BitlO, BitslO, BytelO)

- Timers (i.e. Timerint, PWM, Capture)

- Communication (i.e. AsynchroSerial, SynchroMaster, SynchroSlave, 12C)
- ADC

- Internal memories

Eases porting to another microcontroller supported by Processor Expert
software

- Sets functionality based on application needs and does not require
knowledge of hardware registers

MCU specific features are supported as CPU specific settings or methods
and are not portable

® £
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Migrate HLC to LDD

- Developed high level software components, which inherit from
PDD or LDD, to migrate SO8 projects to Kinetis L Series
devices

- Provides same application program interface (API)
- Software wrapper at the level required to provide the necessary functionality

- High level components available for Kinetis

- AsynchroSerial - IntFlash
- SynchroMaster _ BitlO

- SynchroSlave _ BitslO

- ADC - PWM

- Extint — Timerlnt
- FreescaleAnalogComp
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Lab 0.5: Readying
FRDM-KL46Z Board
for Debugging
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Readying FRDM-KL46Z Board

Unplug the USB cable
Press and hold the Reset button
Plug in the USB Cable

Reset Button

Open SDA USB Connection

Release the Reset button Green LED Blinking
Green LED Blinking

A removable drive should now be visible in the Windows
Explorer with a volume label of BOOTLOADER
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Readying FRDM-KL46Z Board

- Drag & Drop the DEBUG-APP-Pemicro_v10x.SDA to the
BOOTLOADER

- C:\Freescale\CW MCU v10.5\OpenSDA\firmware

UV' . » Computer » Local Disk (C:) » Freescale » CWMCUVI0.5 » OpenSDA » firmware

Organize ¥ Include in library = Share with ~ New folder

A 2 Name
4 . Favorites

Bl Desktop | | DEBUG-APP_Pemicro_v108.SDA
& Downloads

| Recent Places

4 Libraries
> =] Documents
> @ Music
i = Pictures
> B Videos

4 8 Computer
> iy Local Disk (C)
I =y BOOTLOADER (E:)

L £

0 vovece, O Fromteste Kige. &2 Lo TER?, Codelaricn, OWFre. Cnfns, G- ¥mn v Evergy Bt Srkiors gt S bwt, b, PEG, PowarOUICE:

P & 35 Srocessr Kipee, Jorl), Gorans, Gatwhaiss, Ba Satdara ks, FuCae Syvereny o Vol sy wainas o Frmicas Tarecondate, we_Feg US S 87 OF
freescale ™ N, Swebn. BenStnck. Corwhw, Funte, Laywaengn, Migry, VBT, Pabors = & Partge, Son Ocovargs. U0 Evgrm, Hemdy Py, SWUEVOS Sowwr, Tl ot Vyerad

L 4 4 TV e MRMrE o Fuamecats WEOARELY, I U2 MW OAET O 0y (@S WD T G ¥ T AMOEcve serars © X313 Freecas Aseacaee e




|
y

'

A
Readying FRDM-KL46Z Board

@Uv’ » Computer » Local Disk (C:) » Freescale » CWMCUVI05 » OpenSDA » firmware

Organize ¥ Include in library = Share with v New folder

5 Name
4.0 Favorites A=

Bl Desktop
& Downloads

|| DEBUG-APP_Pemicro_v108.5DA
-*| Recent Places

4 Libraries
_<| Documents

@' Music

k=| Pictures Befo re

¥ videos
4 8 Computer

&, Local Disk (C:)
e BOOTLOADER (E:)

4 |8 Computer
F=.,. Primary (C:)

After
Green LED ON

® £

Z “freescale"

You will now see the “debug
app” on the drive.

Unplug the USB

Re-Plug the USB
BOOTLOADER Disappears
Check for “solid” Green LED
You are ready to go!




Readying FRDM-KL46Z Board

- Check for “solid” Green LED
- You are ready to go!

Green LED ON
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Lab 1: Use New Project
Wizard to Create Project
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Create a new project to blink the LEDs

- This hands-on lab shows you how to...
- Create a new project with the New Project Wizard
- Configure Components with the Component Inspector
- Use High Level Device functions
- Import existing files
- Build the project
- Test the application’s functionality
- Trace the Code

- The lab uses the FRDM-KL46Z board

- The application will blink an LED periodically, and light a LED
with button presses.
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Check Point: Create a New Project to Blink an LED

- This hands-on lab shows you how to...
- Create a new project with the New Project Wizard <— Next up!
- Select & Configure Components
- Configure Components with the Component Inspector
- Use High Level Device functions
- Import existing components
- Build the project
- Test the application’s functionality

- Trace the Code
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Open New Project Wizard & Select Project Name

i — T
£53 Commander i3 = 8
* Project Creation * Settings
fuy Import project '@\3 Project settings
% Import example project %p Build settings

i3 Import MCU executablefile % Debug settings
&4 Mew MCU proje

* Miscellaneous
F9 Mew MQX-Lite project

Welcome screen
~ Build/Debug 4 Flash programmer
@&, Build (Al

& Clean (AI)

%5 Debug

Click “New MCU project”
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Create an MCU Bareboard Project
Choose the locaton for the new progect

Project neme  praject 1| E nte r- p rOJ eCt_ln

¥ Use gefacit location

naf0] \wenkspace\ project_L

You can change the project
location to another directory.
Default location is used.

Click “Next”

\
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Select Device and Connection

¥ New Bareboard Project | = @] =] ¥ New Bareboard Project = [E]=]

Devices Connections

Seledthederivativeorbw Enter “k|46u In f||te|" Choosetheconnectiontouseforthisproject/ De - SeIeCt_

e 5 o PEEUSB
: Connection to be used; e
ke & DP&E ultiLink Universal [FX] / USB MultiLink MU|t|L|nk

a Kinetis L Series [] P&E Cyclone MAX g ”
4 KL4x Family DP&ETraceLink Unlversal LRI

4 KL46Z (48 MHz) Family

Open Source JTAG
MKL467128

(MKLA6 OpenSDA
["egger J-Link / J-Trace / SWO (SWD based)

Select “MKL46Z2256”

Project Type / Qutput: SeIeCt “Open

@ Application

® Library Source SDA’

Creates project for MKLA6Z256 (48 Mhz) derivative A e e B Do )

Click “Next” - -

Click “Next”
\, \

@ Back || Na})—” s ] [ Concal @ [ <Back || Net> |[ Fnish |[ Cancel

L £

Frwvecwn, O Frmmiese g &0ws, 08, CodeTER?, Codemtumr, Ui ire. % Sukiore s, S, rotivil PG, FowwUICT
42 Srocessr Kiee, Jorl), Sarens, Satwhas, Sa Sadara s ks Srnics o Frmpcale Barecondute, ve Fley US 92 87 OF

< Yo Conrns, Gt |
o °® -
freescale ™ Avtant, Boifr. Bovtick. Curwit, Fasis, Laywrasgn. Magt/, WRC, Puthos .0 ¥ il 30 Egrw, Moty Py, SUAEVOS Soww, Tusobon. Vyirsd
4 54 EYMLE W ATk ot Fasescots SwEOAKEL, W A O ORI OF Sibvi D T MM ¥ P Aatve serars © X113 T Asriacaiue ke




) 4

Select Language and Processor Expert

2 New Bareboard Project o o 5 New Barebosrd Project e

Language and Build Tools Options Rapid Application Development

Processor Expert

Language: Leave default Rapid_AppIication Development
e selections: 0 prssr e ————— Select
) ASM

C’ SOftware’ Start with perspective designed for “Processor Expert”
Floating Point: UART G CC (:‘. Hardware configuration (pin muxing and device initialization)

@ Software e current perspective

Hardware (-mfloat-abi=hard) vs. (-fp vfpwd) InitiaWge all peripherals
Hardware (-mfloat-abi=softfp)

Hardware (-mfloat-abi=softfp -fshort-deuble)

/O Support:
@ UART (default)

() Debugger Console SeleCt
@ Nol/O “ i ion”
Hardware Configuration
ARM Build Tools:
@ GCC

Freescale

Clanguage support will be included in the project. HW perspective is designed for pin muxing and peripheral configuration -

Software floating point support will be included in the project.

m._|»

UART support will be included in the project.

Click “Next”

N Click “Finish”
@ [ <Back ]?uem (| Enish  |[ Cancel @ Nexn\P Finsh | [ Cancel
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Project Creation in Progress

L 2

P 02 Codlermn: Decsleiraent Shushe
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| Pl Codewarmion Projects. &

Awe B B 4 vl et - -

’—‘C"'Qr "
BRI 2 UL rietiome -

FleNome Bt

5 project 1 - RUASH

Liteary (& C I :

o The utes cperstion i wating for “Cresting progect pragect L - Procesordapert o™ i
cemgeta.

Creating pecyect progect 1 - Processariapent pe

L — — — i . |
" < P -
Y= Compmanty - prgect} 1 el Coeatinng greject preject I - ProcesserEapent ge ‘E‘l
—hae -
= L
> Genermoe_Configuninons
2 0%
& Processors - -~
> Compenents
> POD @ Usdating RSE Systern Propect Cache . -
& Commandes 37 = 7D
* Project Creation * Settings
s Impont project W Progect settings
= Impodt cumple projest % Buikd st
izx Inpoa MCU meautable e R Debug settings - - —
™1 Mew MCU prject gy (£ Prcklerms 00 ) Comucle
= i baneran racncrd &
% New MO Laeprolect @l Welcome scieen O itwrms - . : - E
* Buid/Uebwg 7 Pah gragnmmer Desenpaion Faetouwce Path \ncation Type
K Dakd (AN
o Cean (A1)
© Debuy
a* 0 teyes selectas
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Project displayed in Hardware Perspective

Component

File Edit Search Project Run MOQX Teols Processor Expert Window Help

E I O R F SRd RPN Inspector
%Y Configuration Registers 57 = O (%Y Processor &2 ) Generate Code il Select Package & & & [ =] H =0
CPU - - Basic |Ad|.ranced Expert [I]h =
Reg. name <= Tl R e g iSte r Vi eW Properties Methodq Euenlsw Build optionsw Rsourcsw
Peripheral registers Name Value i
RTC_CR 00000000 Component name Cpu
SIM_SOPTZ 00000000 CPU type MEL46725¢
MCG_C1 04 |» Clock settings
MCG_C2 o Initialization priority interrupts €
MCG_C4 00072777 Watchdog disable YES
MCG_C5 00 | Internal peripherals
MCG_CE 00 [ CPU interrupts/resets
0SC0_CR 00 1> Low power mode settings =
LLWU_F1 L] 4 Clock configurations 1
LLWU_F2 0o 4 Clock configuration 0
LLWU_F2 00 » Very low power mode Disabled
LLWU_FILT1 00 4 Clock source setting configurati
LLWU_FILT2 0o MCG mode FEI
PMC_LVDSCL 10 MCG output [MHz] 20,9752
PMC_LVDSC2 00 MCGIRCLK clock [MHz] 0.032768
PMUC_REGSC 04 OSCERCLK clock [MHz] 0
SMC_PMPROT 00 ERCLKZZK. clock [MHz] 0.001
Additional registers MCGFFCLE [kHz] 16.384
4 System clocks
Core clock prescaler Auto select
? Core clock 209752
Component View - S
L —— Y]« , « m '
o =, i = rEl s F - o= = F
<
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Project displayed in Hardware Perspective

- Select C++ Perspective

Click “>>"

E'li“%‘

m=1 ’% Hardware ﬁ De ™

ckage &l El O = EP (-% *Component Inspector - Cpu &2 Basic [ﬁ.dyanced ]E:q ﬁ Debug
“|(} Properties Method;I Events | Build options Resuurceq —T_l% EE —
Marne Yalue
| Component name Cpu
CPU type MEL4EZ256VLLY
[ Clock settings
Initialization pricrity interrupts enabled
J Watchdeog disable yES
E [ Internal peripherals
| . CPL interrunts/resets

Click “C/C++”

L £

Z “freescale"




Project displayed in C/C++ Perspective

. ([R-%G F-Xe [t

=

,“'\ = :-p File Mame

=

R

i

E 4
LT B T B

(R
1
a
%
<€ Cs

FleMime Buid |

-ﬁnmsmmuwt&-rm-apmm

h -

"’ - - o2 - - a S‘G“:._
Q CumpomnuLAuv,,Q Component Iupectes - Cpu @Aﬂ-m«d et iy~ :4
| Properties '.nvwrium m_ub'wwﬁuwtui

HName
CPUtype

& Generstor_Configurabons
o rLasH
= 0%
& Protmson
W CouMKLGZ256WACA
&> Components
@ PoD

Value Detals

M «——— Component Inspector
Intesmupes ematied 1 I

Project View

A Commandes. 33 - =™ D

* Project Creation v Settings
12y Import progect § Project settings
** Import example proect 45 Buld setings
2 Import MCU sxecutablefile B Debug settings
£ Few MCU peosect Sy

S WP s & Welcome scresn
~ Buld/Debug & Flasn progiweemes
& Budd (A
« Claan (&0
¥ Debug

Jproject )

| Probleve 7
O fterea
Descption

Component View

© Gomeke mT o

Fesource Path Locatian Type

NELEE )

L 2
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Check Point: Create a New Project to Blink an LED

- This hands-on lab shows you how to...

- Create a new project with the New Project Wizard 4
- Select & Configure Components

- Configure Components with the Component Inspector

- Use High Level Device functions

- Import existing components

- Build the project

- Test the application’s functionality

- Trace the Code
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Selecting Components

- Components Needed:

- Processor: CPU: MKL46Z256VMC4 (Preselected based on project wizard
information)

- Peripheral Initialization:
- GPIO: Init_GPIO
- Other components needed for project (High Level Components)
- GPIO: BitlO: for SW1
- GPIO: BitlO: for SW2
- GPIO: BitlO: for Red LED
- GPIO: BitlO: for Green LED
- Timer: TimerInt: Flashing the LED
- AsynchroSerial: Serial UART for debug output
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Component Inspector

MQX Tecls - Procasser Expert - Window ~ Helg
SR (e A LT v & vl 7 o ()

= 01| Q) Components Litry | & Cemponent lupecte - Cpa £ [ Jadnced Epen fn ~ = )

CFle B Semeh Project Rum
R B8, BIE A T

‘f. B% p: File Harme {
Fie Nume s Buikt “1| Mo Veius Otain -1
pun v MELIGZISMNECE
F N0 Mph . i ‘ g:tm -
3 PECansth ¢ | Initilization prioety tenupts enskied 1 -
' :g:;" £ 3 Watchdog destle ver [l
’ e I OPU intesrupty/resets
N PELDON s 4 Clock configurstions 1
b 1B PETypessn v | 4 Cock configuration
6:" Vectors.c - 4 Olock source wetting  configuration 0 -
recesarEpen.pe | y
(o> Prejec_Headess L i =0
L Projece_Seftings
& > Sources
b2 Evemsc -
[ Everash -
.S Poocessoibpete
W s mths -

=5 Drag Down

S22 T

& Commander 7
w Project Creation v Settings

L3 Import progect 5 Progect settings

#% Import esample project % Buld settings

w2 Import MCU executabletite 5 Debugesttings | = —

% New MCU project - M |5 problems 21 2 Console "o
Miceflancous
7 New MQX-Lite pro, il : = 1
= L, project @ Welcome screen 5;°";”‘!, = =
= B/ Debug # Fuashpregammer || Descrigbion Resource Path Lecation Type
& Budd (NN ‘
W Clan (A0 [
T Debug i
L 4 ‘
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Selecting Components

- Switch to Component Library

! .
w Advanced Bpet [y ¥ = O

g CodeWarrior Projects 53 = 8 % Component Inspector - Cpu &3 % Components Li
- »
lﬂz | <~}=={> g!

File Mame Build i

Value

¥ Properties Methodq Eve%ild options Resourceﬂ\

»

\etails =

== example_ 1 : FLASH
a 2% project 1 : FLASH
> [ Documentation
(== FLASH
> [ Generated_Code

Mame
E| | CPUtype

Slow internal reference clc 32.768

Fast internal reference clos 4.0

MEL46Z256WMC4

32768 kHz
4 MHz

m

&5 OMAChannel LOD
B8 DMATransfer LDD

Logical Device Dever
Logical Device Draver

R Processorbxoert.oe / » RTC dockinput Dicabled '
&) Companent Inspector- Cpu &) Components Library 7 "m s CIICk on
7 . ”
Cotogines i\ it Pncemo = “Component Library
Component Component Level H H
® soc High to bring up the library
& Apc_LDD Logical Device Driver
AnalogComp_LDD Legical Device Drver 8
e AsyncheoSenal High
B8 Bareboard Operating System
D Basichropertees High
@ 80 High
§§ 8o Lo Logical Device Drever
@ sitaio High
§9 8it20 10O Logical Device Driver
Q Bytel0 High
| Copture LDO Logical Device Draver
e Consolel0 High
DAC_LDD Logical Device Driver
& pma LDD Logical Device Driver

£ EveraCrar LDD Logical Device Drwver

© taim High

8| balne LDD Logical Device Driver

B RASHLDD Legical Device Driver -
Filter on for MKLIGZZS6MCA [project 1}
R
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Selecting Components

- Double Click on “Init. GPIO”

% Compoenent Inspector - Cpu ‘% Components Library &3

Categories | Alphabetical Assistam‘:\] Prucessur;\]

Component
i Init_ADC
i Init_COP

it Init_DAC Double Click

ﬁi:[}wﬁﬁ / on Init_GPIO
i Init_GPIO
i Init_ HSCMP

% Compenent Inspector - Cpu % Components Library 23

Categories | Alphabetical Assistanﬂ Processurﬂ

Component Level

Peripheral Initialization
Peripheral Initialization
Peripheral Initialization
Peripheral Initialization
Peripheral Initialization
Peripheral Initialization
Peripheral Initialization

EdN =

Component
EJ Bareboard )
I@ BasicProperties DOUbIe C“Ck on

%gggg o BITIO 4 Times

D Bitslo

i BitsI0_LDD
@ BytelO

=T Capture_LDD
ConsolelQ
8 DAC LDD

L £
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Component Level

Operating Systemn

High
High

Legical Device Driver

High

Logical Device Driver

High

Legical Device Driver

High

Loaical Device Driver

m
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Selecting Components

[ }

% CodeWarrior Projects &3
1az| ==
File Name
b 1= example 1 : FLASH
4 [~ project 1 : FLASH

[»

8

»
.

L3

Build

= Documentation
= FLASH

= Generated_Code
% ProcessorbExpert.pe
[» = Project_Headers

[» = Project_Settings
== Sources

[ @ Events.c

m

{ |

= Components - project 1 53

E|<3=“

= L1 #B
# FLASH
= O5s
4 = Processors
b 4 CpuMKLA6Z256VMCA

4 B Components /

i+ U PTAInit_GPIO

» B Bit2:BitlO
o BP Bit3:Bitl0

% *Component Inspector - Bitd % Ce
Categories | Alphabetical . Assistant | |

Component

8| Bareboard

@ BasicProperties
@ Bitlo

8 Bitlo_LDD

& Bitslo

8 BitsI0_LDD

@ Bytel0

ﬂ] Capture_LDD
Consolel

4/ DAC_LDD

& DMA_LDD

@ DMAChannel_LDD
{58 DMATransfer_LDD
ﬂ EventCntr_LDD

Qean Init_GPIO
Amﬁm/
@ FreeCntr BlTlO (X4)

@J FreeCntr_LDD
eel_ntrld

@ FreeCntr32

o BP Bitl:BiHIO
» (69 Bitd:BitlO|

[ = PDD

L £
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Selecting Components

L £

Z “freescale" >

€3 RTC_LDD
SegLCD_LDD
@ Serial_LDD
=] SPIMaster_LDD
7 SPISlave LDD
@ SynchroMaster
@ SynchroSlave

|@ Timerlnt

) TimerInt_LDD

Double Click on
Timerint

Component

& ADC

Al ADC_LDD

1| AnalogComp_LDD
|§ AsynchroSerial |:7
EJ Bareboard

@ BasicProperties

@ &itlo

Double Click on
AsynchroSerial

Logical Device Driver
Logical Device Driver
Lagical Device Driver
Logical Device Driver
Logical Device Driver
High
High
High
Logical Device Driver

Compenent Level
High
Logical Device Driver

Logical Device Driver
High

Operating Systemn
High

High
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Selecting Components

- The component list should look like this:

E%E_ Components - project 1 53 = 0
S5 ca 7
4 [~ Processors -

b 4 CpuMKLA6Z256VMCA
i Components

[ %‘; Referenced_Components

» {5 PTAInit_GPIO

» B BitL:BitIO

» B Bit2:Bitl0

- BJ Bit3:BiHIO

Timerint
’/
» B Bitd:BitIO

[ @ TIL:Timerlnt |

g @ S \
AsynchroSerial

m
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FRDM-KL25Z Schematic

- 8.0 MHz External Clock Input
- EXTALO — pin 50

- XTALO — pin 51
EXTAL 8MHZ b &l <§ )/ 50 PTA17/SPI0_MISQ/SPI0_MOSI2S0_MCLK
e YTAL BVZ z7| PTAIS/EXTALO/UART1_RX/TPM_CLKINO
e =T RoOT—7| PTAI9XTALOUART!_TXTPM CLKINULPTMRO_ALT!
—N\N—— PTA20/RESET
4l |3 ! \ 53
12 ] ahdd O 77| PTBOLLWU_PS/LCD_PO/ADCO_SE&TSI0_CHO/I200_SCI
4 - - 5] ahs ) 7| PTB/LCD P1/ADCO SEY/TSI0 GHE200” SDATPMT_Cf
b | o alf 5 e ) 75| PTB2ILCD_P2/ADG)_SE12TSI0_CH7/I2CD_SCLITPM_C
o aMHZ hopF B] &AL )) 07 t7-| PTBYLCD_PYADCO_SE13/TSI0_CH&/I2C0_SDATPM2_(
PF g 53] PTBIILCD PT
N £ PTBY/LCD P&/SPI_PCSIEXTRG IN
= = — 5 adb ) T 25| PTBYILCD_PY/SPI_SCK
Y 0 AN PTB10/LCD P10/SPI1_PCS0O
GND GND GNDGND |°d12 @1 PTRI1/CN P11/QPH QMK
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A
Configure CPU Component

- Configure the CPU component as follows:
- Package 100 pin LQFP
- System Oscillator Enabled
- External Clock 8MHz input
- MCG Mode PEE
- PLL Output 96MHz
- Core Clock 48MHz
- Bus Clock 24MHz
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Component Inspector

Select “Component Inspector”

Fe €on Seach Projet fun MQATook Processortipent Window Help

. r flswthﬁr@(wwhm-cw o —_——— @;"M‘“ b =5
D% & % O Fetume | e pvp— : 2
Filw Narmoe Buid | Vol Ean

e e P | ouie DS
| | Oock settiogs
‘ | nitiakaatan peonty imesrugts enskled 1

| Watchdog dsable yes

(MU intermiptsiresets
| 4 Oiock configurations 1

« Oock vource wetting cenfiguistzn 0

MCG mode =
‘ 2 System docks
‘ Core clock 25182 05715 MHe
Bus dock a5 IS
« TPM clock sedection Ao zedect PLLFLL dlock
} Clock frequency [& 2007100 97150 Mz
= =5
=hea”|
4 (5 Generster Configurstions |

o RasH }
o 0% \
4 > Processors

@ i uaoncrd—1 Select “Cpu”

. > Components
. @& PO 3
‘(um?? @"";hl =M
= Froject Croaticn v Setthgs ‘
wu Import project W Project sen)

1 Impont esample progect T Bk settin
23 Import MCU ewecutable i S Debug sen

- m;tofw = Misceltaners: (£ Probiers 11 ) Comole | &\r =0
e oLite pre; : If
= e ") w&:m;;{.’m ~ %
Y. Aty # Fuwprog|; Devenption Rascorce Path Lacation Type
& sulls (A It
o Claan (M)
4 Debug
‘. " J (3|
R = =
' Frosecrn, B Framiodle gn &0, G2, CodeTERY, Codetamir, O U rns, U Ban e Evergy D Sultore s, S hwin, rodew? PG, FoweUiCC
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Component Inspector — Package

% Component Inspector - Cpu 23 % Components Library

Properties “._Methods | Events | Build options Resource;I Click on far left edge
Mame Yalue Detai
[ CPUtype MKL46Z256VLL4 in LQFP 100-pin

MEL467256VMCA in MAPBGA 121-pin package

i Clock settings
MELA6Z256VLLA in LQFP 100-pin package

Initialization priority . .
Watchdog disable MEL46Z256VLHY in LQFP 64-pin package ‘

[ CPU interrupts/resets
4 Clock configurations 1
4 Clock configuration 0

Select “LQFP 100-pin package”

L £
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Component Inspector — Clock Settings

fhe fot Segrch Brogect Bun  MQK Tools Processorfapert Window Help
ri~li N FR mowe v B~ = Feil-n - m [Boces)
Bk oo ot & 01 Componets eury S DR kel
L'lf =2%P File e — Propees  Methods Everts Buldd options’ Reseurces
File Narme Buikd Name Value Detain
16 progest 1 5 FLASH | crubpe MILAEZZEVMCE
4 Olock settings
« baternal oscilator
Show internal reference cic 108 2008
Vast intemal reference dar &0 M
 RTC dock mput Orvatled
© System oncillator 0 Ouatied
# COock source wettingy 1
4 Clock vource sitting 0
+ MCG settings
MCG made Fil
MO output (MHz 20 97150 205715 MH:
MCG esternal el ¢ 00 0 Mz System Cucllator &5 deabled
# TLL settings
| ) Almodde  Lostied
R Commpunants - préject) = FLL oveput (M 2007151 DINS M
Py ez Ar | # PLL O yettingy
EhEe PLLmecdule  Diatied
& Generstor_Configuraticns PLL cutput (M} 00 0 M PLL i disabibedd
& Flask [T —— intesupts smatlod 1
o 0% Watchdeg deable yes
& Procesen CPU intesrupts/resets
& cpurmiazzsEMce 4 Clock contigurations 1
& Compenents # Cock configuration 0
& Poo + Clock sossrce setting  corfiguton 0
PACG mode i
4 System docks
Core clock Asns: 2097152 MH:
Bus deck Mnans 209715 MH:
- - = ean) « TPM clock selection  Auto tefect PLLFLL dock
W Cereonander 12 2 = Clock freguency h 2137150 208015 M
v Project Creation v Settings |
2 Inpert preject 5 Paopect sett =N
7 bnport esamgple preject % Buldsenn | ]
122 Import MCU executabie file B Debug sett || E = 5
[ NewMCU project + Miscellaneo | Lo Problems &1 B Consele: - B =
£] NewMQ¥-Libe project é& Vidcome -o“"" 7=
= Ruld/Dubug & Flashpreg)|| Descrgtion Feseurce Path Location Type
& Buid (An) 1
W Qeon (242)
T Detug
e . ™ .
: e a K .‘ 5. Fowwtics
' ™ bU -w-—: - X u-.n- -‘--u..- e e wn:-u-- ‘:v-,-\ Iu"mﬂm.vr--“ -u.;.u- w -'-‘“us‘l‘l T O
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Component Inspector — Clock Settings

4

Fle tdn Sewch Projet Bun MQXTook Procesortment Window Help
Fe 0| %o Fok e S $e e Delen e ()
T CodeWarnior Projects a2 = .QCWMLM'Q&MWII-W-CM n @Mlﬂtd Bgen Iy " D
%] B % Pl retime T || Propeties . tethoss| Events | Buld options | Rescurces
Filu Norroe Buid | Neme Vahoe Detain
S5 progect, 1 : FLASH CPUlype MKLASZZS6VMCE
Initialatnn peanty inerugts enabled 1
Watcndog dsable yes
(MU Intermptsiresets
EX and 4 Oock configurations 1
p # Oock comfiguration 0
. Cock wourte wtting cerfiguiston 0
1 ” .
MG mode =l
Clock Settings -
Core clock xs5nn 2057152 Mz
Bus dock xan5 IS W
o TPM clock sefection  Auto celect PLUFLL clock
Clock frequency & 20 07100 NIN5) Wrir
=5
=R 2 N
4 (& Genenster Configursticns
»RasH
> 05
> Processors
@ Courmisrasemct
> Components
» & PDD
# Commander ) @"’;H‘ =n
= Froject Croaticn w Setthgs
cu Import project W Projectsen)
1 Import esample progect T Bk settin
a3 Import MCU enecutabte file S Debugsen . =
[ New MCU propect - Miscellanens 11 Probierm 11 G Comole ETE0
™ New MO Lite project @ Wekome;‘::pm - )
* Huld/Dedug & Fuwprog| Devenption Rascorce Path Location Type
| Sulls (A
o Clean (A1)
4 Debug
(g™ m ] ’
< 7= . : : -
P 5 O iterems selectad BNEY O
& P 4 f ’ ™ ol :.-..:—;:;... :-:;-'--..- S YISV VT W ST e u:::: ST Of
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Component Inspector — Clock Settings

Select
“Enable”
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Component Inspector — Clock Settings

4 System oscillator 0
4 Clock source
Clock frequency [MHz]
4 Clock source settings
4 Clock source setting 0
4 MCG settings
MCG mode
MG output [MHz]

MCG external ref. clock [MHz]

a FLL settings
FLL module
FLL cutput [MHz]
4 PLL 0 settings
PLL module
PLL cutput [MHz]
Initialization pricrity
Watchdog disable
» CPU interrupts/resets
4 Clock configurations
a Clock configuration 0
a Clock source setting
MCG mode
4 System clocks
Core clock
Bus clock
4 TPM clock selection
Clock freauency [MHz]

. Problems &3 El Console

tems

‘escription

L £

Z “freescale"

Enabled

Bxtel™ This property selects the MCG mode,

80 Select
1 -FLL Engaged Internal (FEI)

“PEE”

Ena
2097

Diza
0.0

inter
yes

conf|

FEI

20.97
20.97
Autd

20.97

Re

In FEI mode, MCG cutput clock is derived from the FLL o controlled by the 32 kHz Slow internal
reference cleck, The FLL loop wi equency to the FLL factor, as selected by the FLL Multiplicaticn
actor, fi 7 reference frequency .
n FEI mode, the PLL is disabled in a low-power state unless enabled by PLL module property.
-FLL Engaged External (FEE)
In FEE mode, MCG cutput clock is derived from the FLL cutput clock that is controlled by the external reference
clock. The source of the external reference clock is controlled by MCG ref. clock source property. The FLL loop will
lock the DCO frequency to the FLL factor, as selected by the FLL Multiplication facter, times the times the FLL
reference clock, as specified by the Reference clock divider.
In FEE mode, the PLL is disabled in a low-power state unless enabled by PLL module property.

-FLL Bypassed Internal (FBI)
In FBI mode, the MCG cutput clock is derived either from the slow Slow internal reference clock er Fast internal
reference clock, as selected by the IRCLK source property. The FLL is operational but its output is not used. The
FLL cutput clock is controlled by the Slow internal reference cleck, The FLL loop will lock the DCO frequency to
the FLL factor, as selected by the FLL Multiplication factor, times the internal reference frequency .

In FBI mode, the PLL is disabled in a low-power state unless enabled by PLL module property.

-FLL Bypassed External (FBE)

In FBE mode, the MCG cutput clock is derived from the external reference clock. Source of the external reference
clock is controlled by MCG ref. clock scurce property. The FLL is operational but its eutput is not used. The FLL
output clock is controlled by the external reference clock. The FLL loop will lock the DCO frequency to the FLL

[Blfactor, as selected by the FLL Multiplication facter, times the times the FLL reference clock, as specified by the

Reference clock divider.

In FBE mode, the PLL is disabled in a low-power state unless enabled by PLL module property.

-PLL Engaged External (PEE)

In PEE mode, the MCG cutput [MHz] clock is derived from the PLL cutput cleck, which is controlled by the
external referenceclock. Source of the external reference clock is controlled by MCG ref. clock source property.
The PLL clock frequency locks to a multiplication factor, as specified byPLL Multiplication factor, times the PLL
reference clockexternal reference frequency, as specified by PLL Reference clock divider.

The FLL is disabled in a low-power state.

- PLL Bypassed External (PBE)In PBE mode, MCG cutputclock is derived from the external reference clock. The
PLL is operational, but its output clock is not used, The PLL clock frequency locks to a multiplication factor, as
specified by PLL Multiplication factor, times the PLL reference clockexternal reference frequency, as specified by
PLL Reference clock divider.

The FLL is disabled in a low-power state,

-Bypassed Low Power Internal (BLPI)

In BLPI mode, MCG output clock is derived either from the slow Slow internal reference clock or Fast internal
reference clock, as selected by the IRCLK source property.

Both the FLL and PLL are disabled.

-Bypassed Low Power External (BLPE)

In BLPE mode, MICG cutputclock is derived from the external reference clock. The source of the external reference
clock is centrolled by MCG ref, clock scurce property.

Both the FLL and PLL are disabled.




Component Inspector — Clock Settings

PLL output [MHz] Enter “96”
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Component Inspector — Clock Configurations

s Enter “48”
Enter “24”
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Component Inspector: CPU Summary

f‘%- Components Library (%- *Compenent Inspector - Cpu &2

Properties . Methods | Events | Build options Resourceq

Mame

4 Clock settings

"]

[

]

F
d

Internal oscillator

Slow internal reference clock [kHz]
Fast internal reference clock [MHz]

RTC clock input
System oscillator 0

Clock source
Clock frequency [MHz]

Clock source settings

F |

Clock source setting 0
MCG settings
MCG mode

Value Details

32,768 32,768 kHz

4.0 4 MHz

Disabled

Enabled € Enabled
External crystal

8.0 8 MHz

1

PEE € - PEE

MCG cutput [MHz] 96.0 96 MHz
MCG external ref. clock [MHz] &.0 8 MHz
4 FLL settings
FLL module Disabled
FLL cutput [MHz] 0.0 0 MHz; FLL is disabled.
F] PLL 0 settings
PLL module Enabled
PLL output [MHz] 96.0 L o TR 96
Initialization priority interrupts enabled 1
Watchdog disable yes
B CPU interrupts/resets
4 Clock configurations 1
4 Clock configuration 0
Fi Clock source setting configuration 0
MCG mode PEE
4 System clocks
Core clock 48.0 € #EHvtT 48
Bus clock 240 F 24 MHz
4 TPM clock selection Auto select PLOT e —
Clock frequency [MHz] 480 48 MHz
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Z “freescale"
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Component Inspector

- Change to “Advanced” Mode

h- Quick Access | ﬁl’f}'} Debug
%*Componentlnspector-'l'ﬂ 3 %{n:mr:u:nfntiLihl'ar;.' Basic Expert [IIh] ¥ e

B Properties . Methods Eventq T

| Mame Value Details / |

Click on “Advanced”

L £

L 4
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Vv Erergy D Suktore wgo, St rodewt PG
oy s o Frmsca Trecosduats, oe Fley US

G Oemvwrge DUOC Evgrw. Pendy Py, SUANVOS Soww, T
D T0 MMy ¥ T Mgt serars O X313 Freeeias Asrardacne e

3 T e M ot Faeecon Sarwed R e




A 4
4\

Configure AsynchroSerial Component

- Configure the AsynchroSerial component as follows:
- Baud rate 115200
- Receiver RxD UARTO
- Transmitter TxD UARTO

- Leave all other settings at their default settings

= Channel: UARTO

= Parity: none

= Width: 8 bits

= Stop bit: 1

= Receiver: Enabled

= RxD: TSIO_CHZ2/...

= Transmitter: Enabled

= TXD: TSIO_CH3/...

= Stop in wait mode: no
= |[dle line mode: starts after start bit
= Enable in init code: yes

® £
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PR
Configuration UART Component

[4] USATI R TGTMCU 3 1K R Lis
[]4] UARTI TR TatMoU (i IKaCn 0o BB KLoE SWD CLE a4
s e | PTANSWD_CLRTSIO CHUTPMO_CHS
B 3 égﬂ. o o | PTANTSK CH2UARTO FXTPME_CHD
o — EE— a7 | PTAZTSH_CHYUARTO THTPMZ CH1
[4] SWD_DIO TETMCY (s 26| PTAYSWE DIVTSI CHeBC1_SCLTPMI_CHD
5] D4 o — e — = e ter a0 | PTAONMITSID_CHRTECI_SDATPMD_CH1
[B] CF < po—7me i PTASUSE CLEIMNTPMO CH21250 TX_BCLE
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Peripheral Initialization — AsynchroSerial

% CodeWarrior Projects 23 = 0 %*Cumpunentlnspector-nﬂ 8 % Compenents Library Bz
laz | EL in P - B Properties Methodq Eventq
T S i Mame Value Details
[» (= Documentation Component name 51
Aol P Channel UARTO UARTO
oo EmERi Leis ¥ Serial_LDD Serial_LDD Error in the inherited component s...
% Pror:essorExpert.pe 3 Interrupt service/event Disabled
[» [ Project_Headers 4 Y Settings
b (= Project_Settings E Parity none none
O ETEE 1 Width 8 bits 8 bits
b [€ Events.c v Stop bit 1 1
b @ ErEim T v 4 Receiver Enabled
> L&l Processorbxpert.c ¥ RuD TSI_CH2/PTAL/UARTO_RX/TPM2...  TSID_CH2/PTAL/UARTO_RX/TPM2...
b e samtbc v | RxD pin signal
= 4 Transmitter Enabled
i TxD TSIO_CH3/PTAZ/UARTO_TX/TPM2... TSIO_CH3/PTA2/UARTO_TX/TPM2...
%5 Compenents - project 1 &3 = 8 TxD pin signal
== I T ¥ Baud rate Unassigned timing
b = 0Ss -~ Break signal Msabled
4 [= Processors Wakeup condition Idle line wakeup
s Q Cpu:MKLA6Z256VIMC4 o Transmitter output Mot inverted
4 % Components Recerver input Mot inverted
p B Referenced_Components Stop in wait mode no
i UGl PTAINIt_GPIO Idle line mode starts after start bit
I @ Bitl:BitlD Break generation length  Short
- EP Bit2:Bitlo E a  Initialization
b @ Bit3:BitlO Enabled in init. code yes
I @ Bitd:BitIO Events enabled in init. yes
I» @ TH:Timerlnt . i ”
~ BB 481 BeunchimSerial o . Select “AsynchroSerial
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Peripheral Initialization — AsynchroSerial

% CodeWarrior Projects 23

lazl 5P
File Marne ‘

[+ [~ Documentation
== FLASH

[ [ Generated_Code
’% ProcessorExpert.pe

[+ [= Project_ Headers

I [= Project_Settings

4 [~ Sources
& [€] Events.c
[ @ Events.h
B[ ProcessorExpert.c
[» @ sa_mth.c

LU T A 4

©5. Components - project 1 3

S-S

= O5s
4 = Processors

b 4 Cpu:MKLAGZ256YMCH
' Components

b B Referenced_Components

b 15 PTAINt_GPIO

»» B BitL:BitlO

» B Bit2:BitlO

» B Bit3:BiHO

- B Bitk:BitlO

L £

Z “freescale"

=

Build

=

[

8

»

m

1

m

%*Compnnentlnspectnr—hﬂl e %ComponentsLibrar}r B:

Properties Methodq Eventq

Marme Value Details
Component name ASL
Channel UARTO UARTO
Serial_LDD Serial_LDD
[> Interrupt service/event Disabled
4 Settings
Parity none none
Width 8 bits 8 bits Select
Stop bit 1 1 ““ ”
4 Receiver Enabled UART O
RxD TSI0_CH2/PTAL/UARTO_RX/TPM2... _CH2/PTAL/UARTO_RX/TPM2...
RxD pin signal
4 Transmitter Enabled
0 TSI0_CH3/PTA2/UARTO_ T/ TPM2... SSTrCREPTRIIORRITTOTPRMIES—  Select
TxD pin signal 1] "
| Baud rate 115200 baud 5384615 baud UART O
Break signal Disabled
Wakeup condition Idle line wakeup
Transmitter output Mot inverted Se I eCt
Receiver input Mot inverted

Stop in wait mode

Idle line mode

Break generation length
4 Initialization

Enabled in init. code

Events enabled in init.

o “115200”

starts after start bit
Short

YES

YEE
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Peripheral Initialization — Timerint

?% CodeWarrior Projects 28

laz | SR-¥
File Marme =
> = Documentation
== FLASH
[ [ Generated_Code
% ProcessorExpert.pe
[» [ Project_Headers
= Project_Settings
4 = Sources
[ @ Events.c
[ @ Events.h
€ ProcessorExpert.c
i [€ sa_mtb.c

=

LU T T 4

% Components - project 1 57
SJE=3
[ = 0Ss
4 [= Processors
b 4 CpuMKLAGZ256VMCY
4 & Components
[ %5- Referenced_Components
» U5F PTAINit_GPIO
» B Bitl:BitO
» B Bit2BitO
» BY Bit3:BiHIO
» BY Bitd:BitlO

=

Build

=

(]

8

L3

m

m

% *Component Inspector - TIL &3 b‘:’,‘;) Components Librar Bi

B Properties Methodq Events]

MName

-

Value

Component name T
Periodic interrupt source LPTMRO_CMR
Counter LPTMRO_CMR
Interrupt service/event Enabled

Interrupt INT_LPTirner

Interrupt priority medium pricrity
Interrupt period
Component uses entire timer no
Initialization

Enabled in init. code yES

Events enabled in init, YES
Referenced components

[» |@ TIL:Timernt| F

[ @ ASl:AsynchroSerial

Z “freescale"

Select “TI1:Time

Sroceesr Kigee, Joell

72

Srosecwn, O Fromiese Kgn. 0w, G5, Code1ER2 ¢

Details

LPTMRO_CMR
LPTMRO_CMR

INT_LPTimer

2
Unassigned timing

rint”
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Peripheral Initialization — Timerint

0@ CodeWarrior Projects 53

laz| = Q-:'bp

=

File Name Build

> [= Documentation
(= FLASH

» = Generated_Code
% ProcessorExpert.pe

[> (&= Project_Headers

> [~ Project_Settings

4 [ Sources
[ @ Events.c v
[ @ Events.h v
& [ ProcessorExperte ¥
[ @ sa_mtb.c v
5. Components - project 1 52
B %

I = OSs
4 [~ Processors
b 4B CpuMKLA6Z256VMCY
4 B2 Components
|» [= Referenced_Components
i Y PTAInit_GPIO
» B Bitl:Bitl0
» EJ Bit2:BitlO
» EJ Bit3:Bitl0
i B Bitd:Bitl0
i 63 LED_TMR:Timernt
i g ASL:AsynchroSerial

L £

Z “freescale"

(S ]

]

m

m

% *Compenent Inspector - LED_TMR. 32 % Components Library E

Properties “._Methods Eventq

Mame

Component name
Periodic interrupt source
Counter
Interrupt service/event
Interrupt
Interrupt priority
Interrupt period
Component uses entire timer
Initialization
Enabled in init. code
Events enabled in init.
Referenced components

Value

Details

LED_TMR e SeleCt
LPTMRO_CMR  LPTIRD G

LPTMRO_CMR LPTMRO_CMR “ L E D TM R”
Enabled -
INT_LPTimer INT_LPTimer
medium priority 2
“ ”

Bz 02504 — Enter “25Hz
no
yes
yes
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Hardware Pin Details

- LED1(green) on PTD5

- LEDZ2 (red) on PTE29

tgj D2 L  :PTD3 = D27/int Yb
§§§< PTD4 - D10/SPI_SS/PWM/int 97
7/

LED1 0 R11 5] D10
= PTD5 - Di3/SCK/LED/int ___ 98
KD,
% 5 D11 << Sy_PID6 — DIL/MOSI/int 99
{5% B §§§< PTD7 — D12/MIS0/int 100
£

il B \___ PTEO — D14/SDA/Ana/inti
{5% dye  PIEL - D15/5CL/Ana/int2
5] PTE2 SCO—FTes 3
Al BTES. %542 [CD02__ &
LCD-09 3]
5] PTEG <C—FTets i

(5] PTE16
5 PTET Q0SS PIELT 15
15} PTELS Q0 SS_PIELS 16
5] PTETS OO SS-PIELD 17
5] ahop OO SSETEZ0 - DIFE PDCODP 18
0 R40 § PTE21 - DIFF ADCODM 19
gé R— 1 5] aAtb &K SSrrEss— DIFF_ADCLDP 20
5] aAdd (¢ SHELEZ - DIFE ADCLOM i
[5] 12C0_SCL g i
[5] 12C0_SDA % PTE26 133
[5] PTE26 ) TED? 56
H PTETIN — NACr NIT o7

L 4
S4 74 | eoimmmaneTe
Z " freescale- SRR

T 1 WLV T W W

PTD3/LCD_P43/SPI0.
PTD4/LLWU_P14/LCI
PTD5/LCD_P45/ADCI
PTD6/LLWU_P15/LCI
PTD7/LCD_P47/SPI1_

PTEQ/LCD_P48/SPI1_
PTE1/LCD_P49/SPI1_
PTE2/LCD_P50/SPI1_
PTE3/LCD_P51/SPI1_
PTE4/LCD_P52/SPI1 _
PTES/LCD_P53

PTE6/LCD_P54/12S0_
PTE16/LCD_P55/ADC
PTE17/LCD_P56/ADC
PTE18/LCD_P57/ADC
PTE19/LCD_P58/ADC
PTE20/LCD_P59/ADC
PTE21/LCD_P60/ADC
PTE22/ADCO_DP3/AL
PTE23/ADCO_DMB3/AI
PTE24/TPMO_CHO/12:
PTE25/TPMO_CH1/12:
PTE26/TPMO_CHS5/R
PTE29/CMPO_INS/AD
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Peripheral Initialization — Bit4:BitlO

% CodeWarrior Projects 23

Bl e =>P|:|

File Mame Build

[+ [= Documentation
== FLASH

> = Generated_Code
% ProcessorExpert.pe

|» (= Project_Headers

(== Project_Settings

= Sources

[ @ Events.c

[ @ Events.h

b [ ProcessorExpert.c

[ @ sa_mth.c

|

LU T A 4

5. Components - project 1 53 =

G o8

[ = 0%
4 = Processors

I 48 CpuMKLAGZ256VMCA
2 B2 Components

|» [ Referenced_Components

i+ 15§ PTAInit_GPIO

1 BY Bitl:Bitl0

- B Bit2:Bitl0
. B Bit3:Bitl0

|

m

m

» B sirepiio €
i &3 LED TMR:Timernt
I g ASL:AsynchroSerial

L 4
“freescale-

% *Compenent Inspector - Bitd 3 3‘% Compeonents Library B
H Properties Methodq Eventq
Name Value Details
Component name Bitd
¥ Pinfor VO Unassigned peripheral
Pin signal
¥ BitlO_LDD BitIO_LDD Errar in the inherited component s...
Direction Input/Output Input/Qutput
a Initialization
Init. direction Output
Init. value 0
Safe mode yes
Optirmization for speed
Ky D ”
Select “Bit4:BitlO
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Peripheral Initialization — Bit4:BitlO

% CodeWarrior Projects i3 = O % *Component Inspector - LED_RED 33 % Components Library 4& Enter
-+ a = = - “ L E D RE D”
l Z | h =% P I:l Properties Methodﬂ Eventq / —

File Name Build 1 Name Value Details
i [ Documentation Component name LED_RED
(= FLASH ¥ Pinfor /0 CMPO_INS/ADCO_SE4b/PTE29/TPge. CMPO_INS/ADCO_SE4b/PTE29/TP...
[ g Generated_Code Pin signal \ SE'ECt
ProcessorExpert.pe E#IO LDD BitIO LDD
[» [ Project_Headers Direction Output Output “CM PO IN 5/ . 7
[+ [ Project_Settings 5 P Initialization -
4 [ Sources 1 Init. direction OQutput (;
B Events.c v Init. value 1 ! -
b [H Eventsh v Safe mode yes — Se|eCt “Output”
4 ProcessorExpert.c ¥ Optimization for speed
o [€ sa_mtb.c v L
“q
7. Components - project 1 i3 = 0 Enter 1
Soa v
[ = 05s -

4 [= Processors
b 6 Cpu:MKLAGZ2S6VMICH -
PRt Components
[+ [ Referenced_Components
b 15 PTAINIt GPIO
v B@ Bitl:Bitl0
» BY Bit2:BilO
» B§ Bit3:Bitl0
» €§ LED_RED:Bitl0
» G LED_TMR:Timernt
B @ ASL:AsynchroSerial

m

L £
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Peripheral Initialization — Bit4:BitlO

¥ C/C++ - project_1/Sources/Events.c - CodeWarrior Development Studio
File Edit 5ource Refactor Search Project MQX Tools ProcessorExpert Run Window Help

MEHER B [aaw R F- N E S

g CodeWarrior Projects &3 = 0 % *Compenent Inspector - LED_GRN &% ’% Components Library e e B ¥ o=
laz | Q;Dp File Name Properties (Methods ‘!ﬂu\i CIICk On “MethOdS”
= " Name Value Details
File Name Build i GetDir don't generate code
4 == project_1 : FLASH SetDir generate code
[ [= Documentation Setlnput don't generate code
= FLASH SetOutput don't generate code
[ [= Generated_Code GetVal generate code
% ProcessorExpert.pe E PutVal generate code
[» [= Project_Headers Clrval generate code
[+ [= Project_Settings SetVal generate code
4 [= Sources ( NegWVal generate code -
i [€ Events.c v GetRawVal g ( Change “Value” tO
» [B] Events.h v L don't generate code
i |l ProcessorExpert.c ¥ “Generate Cod e”
b el sa mtb.c v i
= Components - project 1 &3 = 0
SR
& ) SWLBIHIO o
& 6 SW2BIIO

4 ) LED_GRN:BitIO
8] BitloLdd3:Bitl0_LDDIEHIO\Bi

GetDir

SetDir

Setlnput

SetOutput

GetVal

PutVal

ClrVal

SetVal
Klamt/al

e o R |
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Peripheral Initialization — Bit3:BitlO

g CodeWarrior Projects 53

lazl S-S

File Mame Build

[» = Documentation
= FLASH
[+ [ Generated_Code
% ProcessorExpert.pe
[> [= Project_Headers
[» [= Project_Settings
4 [= Sources
3 @ Events.c
3 @ Events.h
b L€ ProcessorExpert.c
[ @ sa_mth.c

LU S A 4

5. Components - project 1 2

[+ = 055
4 [~ Processors
b 4 Cpu:MKLIGZ256VIMCY
4 B Components
[» = Referenced_Components
b U5 PTAINt_GPIO
» B Bitl:BiIO
» BW Bit2:BitIO

=

8

m

m

. B9 BiBilo €
» §§) LED_RED:BHIO

» B3 LED_TMR:Timernt
P @ ASL:AsynchroSerial

L £

Z “freescale"

% *Component Inspector - Bit3 &3 ’% Components Libran E
B Properties . Methods Events]
Mame Value Details
Compeonent name Bit3
¥ Pinforl/O Unassigned peripheral
Pin signal
¥ BitIO_LDD BitlO_LDD Error in the inherited component s..
Direction Input/Qutput Input/Qutput
4 Initialization
Init. direction Output
Init. value 0
Safe mode YES
Optimization for speed
“py: D ”
.. Select “Bit3:BitlO
Srwescrn, O Framioshe kgm Ao, G5, CodeTERY Codutamicr, O e, UtFans, U e toe Erergy Diws Sulitons o, Siwin, rodew? MG PownlICs
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Peripheral Initialization — Bit3:BitlO

% *Compenent Inspector - LED_GRN % % Components Library

g CodeWarrior Projects 53 = 0
Bl e s v
File Name Build :

> = Documentation

(= FLASH =

» [ Generated_Code
% ProcessorExpert.pe

[» = Project_Headers

[» [ Project_Settings

m

4 [= Sources

[ @ Events.c v

[ @ Events.h v

i L€ ProcessorExpert.c ¥
3 @ sa_mth.c v L
'ts. Components - project 1 % = 8
Soa 7
[ & 05s -

4 = Processors

b 4P Cpu:MKLIGZ2S6VMCS —

4 % Components
[» [= Referenced_Components
b 15 PTAInIt GPIO
» B9 Bitl:Bitl0
» B9 Bit2:Bitl0
» € LED_GRN:BitIO
» € LED_RED:BitlO
» €3 LED_TMR:Timernt

m

[ @ ASL:AsynchroSerial

L £

L 4
Z “freescale"

Properties . Methods Eventq

Enter
—

Mame

Component name
Pin for /O
Pin signal
BitIO_LDD
Direction
4 Initialization
Init. direction
Init. value
Safe mode
Optimization for

“LED_GRN’

Value /
LED_GRM

LCD_P45/ADCO_SEGL/PTDS/SPIL_! LCD_P45/ADCO_SE6L/PTDS/SPIL_S...
BitlO_LDD

Output

Output e
1 = Select “Output”

YES

Select
“‘LCD_P45/...”

Output

speed

Enter “1”
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Peripheral Initialization — Bit2:BitlO

g CodeWarrior Projects 53 = 8 % *Compenent Inspector - Bit2 53 % Components Library B
laz | SR- - B3 Properties Methodﬂ Eventﬂ
File Marme Build i Mame Value Details
i (= Documentation | Component name Bit2
(= FLASH il ¥ Pinfor /O Unassigned peripheral
[» [= Generated_Code Pin signal
D Pro.cessorExpert.pe ¥ BitIO_LDD BitlO_LDD Errorin the inherited component s...
= P‘rOJ_ect_Hea_ders Direction Input/Output Input/Cutput
b (= Project Settings - 4 Initialization
4 (= Sources 1 Init. direction Cutput
b lel Events.c v Init. value 0
b [b] Events.h v Safe mode yes
b Lgl ProcessorExpertc v Optimization for speed
[ @ sa_mtb.c v L
t5. Components - project 1 {3 = 8
SISRS - T
4 [ Processors -

b 48 Cpu:MKLAGZ2S6VMCH

4 B Compenents
|» = Referenced_Components
v 159 PTAINnit_GPIO

» B Bitl:BitlO . . ”

[3 %Bitl:BitIO( ™ SeleCt “BI’[ZBI“O

- € LED_GRN:BitlO

» 3 LED_RED:BitI0

i G LED_TMR:Timernt

[3 @ AS1:AsynchroSerial
(= PDD T8

m
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Peripheral Initialization — Bit2:BitlO

g CodeWarrior Projects 53 = B8 % *Component Inspector - SW2 &3 % Compaonents Library B
laz | = <'1=’=€> p - Properties Methods] Eventq
File Name Build 0 MName Value Details « ”

b (= Documentation il Compenent name SwW2 <€ Enter SW2
o fls Pin for /0 LCD_P32/PTC12/TPM_CLKING LCD_P32/PTC12/TPM_CLKINO

[ [= Generated_Code Pin signal
g ﬁro.cessc;Ex:ert.pe BitIO_LDD BitlQ0_LDD SeIeCt

4 [oiecliijeacers Direction Input Input T 7

pu npu

[ [= Project_Settings | P Initialization - LCD_P32/' -

< Teiiis 1 Init. direction Input -
b [€ Events.c v .

Init. value 0

Pl v e Select “Input”

I
b e ProcessorExpert.c v
[

Optimization for speed
@ sa_mth.c v

ts. Components - project 1 &2 = 08
EE@a 7
4 [ Processors -

b &P CpuMKLAGZISEVMCY
4B Components

[» = Referenced_Components

» 1 PTAInit_GPIO

» B Bitl:BitlO

i € SW2:BitIO

» @§ LED_GRN:BHIO

» € LED_RED:BitIO

» B3 LED TMR:Timerlnt

[» @ ASl:AsynchroSerial

m

L £
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Peripheral Initialization — Bit1:BitlO

Hg CodeWarrior Projects 32 = 8 % *Component Inspector - Bitl 33 h‘% Components Libran, B
laz | H <E{> P - B Properties . Methods Eventq
File Mame Build o Mame Value Details
i (= Documentation Component name Bitl
(= FLASH N ¥ Pinfor/O Unassigned peripheral
> [ Generated_Code Pin signal
D ProFessorExpeﬁ.pe ¥ BitlO_LDD BitIO_LDD Error in the inherited component s...
= PrOJ.ect_Hea_ders Direction Input/Output Input/Qutput
b = Project Settings L 4 Initialization
4 [= Sources Init. direction Output
b |€l Events.c v Init. value 0
b [hl Eventsh v Safe mode YEs
b lel Processorbxpert.c v Optimization for speed
b € sa_mth.c v L
5. Components - project 1 52 = 8
Esoa 7
4 = Processors -

b 4 CpuMKLAGZISEVMCS
PR Components

[» [= Referenced_Components

b 1 PTAInit GPIO . .

» [ BitL:Bitlo| € T Select “Bit1:BitlO”

i ) SW2:BHIO

» §§) LED_GRN:BitIO

» @ LED_RED:BitIO

b 68 LED_TMR:Timernt

[» @ ASL:AsynchroSerial

B Tt ot | —

m

L £
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Peripheral Initialization — Bit1:BitlO

g CodeWarrior Projects 52 = 8 2y *Compenent Inspector - SW1 52 | 8y Components Library B
laz | H ?b p - Properties Methodq E\rentq
File Name Build - Name Value Details Enter usw1 ”
b (= Documentation Component name SW1 <—'
o Paats 7 Pin for /0 LCD_P23/PTC3/LLWU_PT/UARTL . LCD_PO3/PTC3/LLWU_PT/UARTL...
I+ [= Generated_Code Pin signal Se|eCt
% ProcessorExpert.pe

[» [~ Project_Headers [B}i::}c_t:_;:_ln 8itlo_LDD “LC D_P23/ . .”

: ) Input/Qutput Input/Qutput
P @ Prpect Settings 4 Initialization .

m

4 [~ Sources s - B |
Init. direction Input \ “ 9
i [€] Events.c ¥ Init. value 0 Se|eCt |npUt
b [B Events.h v Safe mode yes Warning: This setting is useless for...
> lgl ProcessorExpert.c v Optimization for speed
b [€ sa_mtb.c v L9
. Components - project 1 532 = 0
S-S SR T
4 [~ Processors -

b 48 Cpu:MKL46Z256VMC4
4 [= Components
[» = Referenced_Components
b (i PTAInit_GPIO
i §J SW1:BiIO
i € SW2BO
» € LED_GRN:Bi#IO
» € LED_RED:BIO
i+ 68 LED_ TMR:Timernt
[> @ ASL:AsynchroSerial

m

L £
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Peripheral Initialization — Init_GPIO

% CodeWarrior Projects 52 8 % *Component Inspector - PTA 532 % Compenents Library E
l | E| ={>6;:)|:| - Properties Methodq
T i1 I Mame Value Details
P& Elj:;:e"tatm" | | Component name PTA
= Device PTA PTA
[ [~ Generated_Code » Settings
% ProFessorExpert.pe - Pins
P = PrOJlect_Hea.ders » Interrupts
b & Project Settings = 4 Initialization
4 = Sources Call Init method yes
[ @ Events.c v
p  [h] Events.h v
boLE ProcessorExpert.c ¥
p [ sa_mtb.c v Lo
t5. Components - project 1 &3 = 8
SIS = KT
4 [ Processors -

b 43 Cpu:MKLIGZISEVMCY

4 [= Components
[ [ Referenced_Components
> ) PTALILGPIO) €= Select “PTA:INit_GPIO”
i 6§ SWLBHIO -
i 6§ SW2:BitI0
i € LED_GRN:BIO
i € LED_RED:BitIO
i G LED_TMR:Timerlnt
[» @ ASL:AsynchroSerial

m
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Peripheral Initialization — Init_GPIO

Hg) CodeWarrior Projects 33 = 8 ‘% *Component Inspector - PTC 23 % Components Library E
laz | LD, n 7 Properties Methods]
_ Expand “Pins P
File Name il Mame Value Details
b & Documentation Component name PTC
o || Deviee pic € & Select “PTC”
[» [ Generated_Code \ . Settings
% ProcessorExpert.pe \*‘ Pins
B . Pin0 Disabled LCD_P20/ADCO_SE14/TSI0_CH13/P...
b & Project Settings L . Pinl Dicabled LCD_P21/ADCO_SE15/TSI_CHL4/P...
4 [rimmE= I . Pin2 Disabled LCD_P22/ADCO_SE11/TSI0_CH15/P...
b [d Eventsc v . Pin3 Disabled LCD_P23/PTC3/LLWU_PT/UARTL ..
b [H Eventsh v . Pin4 Disabled LCD_P24/PTC4/LLWU_P8/SPI0_PC...
b e Processorbxpert.c . Pin5 Disabled LCD_P25/PTCS/LLWU_P9/SPI0_SC...
b e samib.c v - . Pin6 Disabled LCD_P26/CMPO_INO/PTCE/LLWU ...
= . Pin7 Dizabled LCD_P27/CMPO_IN1/PTCT/SPID_M...
- . . . PFin8 Disabled LCD_P28/CMPO_IN2/PTCB/12C0_S...
L e L e = . Pin® Disabled LCD_P29/CMPO_INZ/PTCI/12C0_S...
SR oR v . Pin 10 Disabled LCD_P30/PTC10/12C1_SCL/1250_RX...
4 (= Processors ~ . Pin11 Disabled LCD_P31/PTC11/12C1_SDA/IZS0_R..,
" Q Cpu:MELA6Z256VMC4 > Pin 12 Disabled LCD_P32/PTC12/TPM_CLEIND
4 (= Components . Pin13 Disabled LCD_P33/PTCL3/TPM_CLKINL
= Re‘ferenced_(omponents b » PFin 16 Disabled LCD_P36/PTC1E
. 3 PTCinit_GPIO . Pin 17 Disabled LCD_P37/PTCLT
. € SWLBIIO . Pin 18 Disabled LCD_P38/PTIC18
. ) SW2:Bitl0 1 . Pin 20 Disabled VLL2/LCD_P4/PTC20
. Q LED GRM:Bi#IO = - Pin21 Dizabled VLL/LCD P5/PTC21
' Q LED RED:BitIO > Pin 22 Disabled VCAPZ/LCD_PG/PTC22
+ €3 LED_TMR:TimerInt . Pin 23 Disabled VCAPL/LCD_P39,/PTC23
s @ ASL:AsynchroSerial > Interrupts

L £

Z “freescale" 8
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Peripheral Initialization — PTC:Init_GPIO

%y “Component Inspector - PTC 37 5% Components Library Basic Expert [l ™

B Properties . Methods 7 ”
i ! Select “Enabled

Mame Value
[ Pin 0 Disabled D_P20/ADCO_SE14/TSI0_CH13/P...
[ Pin 1 Disabled LCD_P21/ADCO_SE15/TSI0_CH14/P...
Select [ Pin 2 Disabled LCD_P22/ADCO_SE11/TSI0_CH15/P...

o

P ” —— Pin 3 Enabled 45~ LCD_P23/PTC3/LLWU_P7/UARTL ...
P| n 3 ¥ Pin LCD_P23/PTC3/LLWU_PT/UARTL ... Peripheral is already used by the c...
Pin s@ al
Pin 4 Pin of the GPIO port (for information only).
Pin 5 This itern modifies MUX[10:8] bit field in the PORTx_PCR3 register.
b !n Peripheral description: LCD driver pin 23;General purpese 0, Port C, bit 3;Low-leakage wake-up pin;UART1
i Pin & [Flreceive data; TPMO channel 2;FlexBus Clock Output;1250 TX Bit Clock;LCD fault pin 23

[ Pin 7 Pin number on the processor package: BS.

B Pin 8 Version specific item: Settings supported only if the selected port contains the pin.

b Pin 9 ERROR: Peripheral is already used by the component Bit_Iu:uLd'dl [see_iten:u: Pin f::rL"CE]
[» Pin 10 Disabled LCD_P30/PTCL0,/12C1_5CL/1250_RX...
[» Pin 11 Disabled LCD_P31/PTC11/T2C1 SDA/T2S0_R...
[» Pin 12 Disabled LCD_P32/PTC12/TPM_CLKIND

[» Pin 13 Disabled LCD_P33/PTC13/TPM_CLEIM1

[» Pin 16 Disabled LCD_P36/PTC16

[» Pin 17 Disabled LCD_P37/PTC17

[» Pin 18 Disabled LCD_P3&/PTC18

[ Pin 20 Disabled VLL2/LCD_P4/PTC20

[ Pin 21 Disabled VLL/LCD_PS/PTC21

[ Pin 22 Disabled VCAP2/LCD_P6/PTC22

[ Pin 23 Disabled VCAPL/LCD_P39/PTC23

[ Interrupts
4 Initialization
Call Init method yes

L £

Z “freescale" 8
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Peripheral Initialization — PTC:Init_GPIO

% *Component Inspector - PTC 23 % Components Library Basic !Ad'.rar

B Properties Methods]

Mame Value Details
»  Pin0 Disabled LCD_P20/ADCO_SE14/TSI0_CHI3/P...
»  Pinl Disabled LCD_P21/ADCO_SE15/TSI0_CHI14/P...
»  Pin2 Disabled LCD_P22/ADCO_SE11/TSI0_CHI5/P...
Right 4 YPin3 Enabled LCD_P23/PTC3/LLWU_P7/UARTL ...
X ¥ Pin LCD PA3/PTCIAIWL PF/AJARTL ... Peripheral is already used by the c...
Click Pin signal Expand All
P Pin 4 Collapse All LCD_P24/PTC4/LLWU_PE/SPID_PLC...
»  Pin3 Help on Component LCD_P25/PTCS/LLWU_P9/SPI0_SC...
»  PinG o LCD_P26/CMPO_INO/PTCE/LLWL ...
»  Pin? e g LCD_P27/CMPO_INL/PTCT/SPI0_M...
»  Pind - - LCD_P28/CMPO_IN2/PTCE/T2C0_S... “pP:
B Pin 9 g E%T;::g Erabler e , ' LCO_ProyCmpo iy Preadacis SeIeCt Pin
> Pin10 LCD_P30/PTCLO/RCL SCL/RSORX..  Shari ng Enabled”
> Pinll Set number of items LCD_P31/PTC11/12C1_SDAMZS R...
»  Pin12 Move ltem Up LCD_P32/PTC12/TPM_CLKIND
»  Pin13 LCD_P33/PTC13/TPM_CLKINL
»  Pinl6 AT T LT LCD_P36/PTCI6
b Pin 17 Move Item Top LCD_P37/PTCLY
[+ Pin 18 Move Itern Bottom LCD_P38/PTC18
»  Pin20 Delete ftem VLLZ/LCD_P4/PTC20
> Pin21 VLL1/LCD_PS/PTC2
»  Pin22 Disabled VCAP2/LCD_P6/PTC22
»  Pin23 Disabled VCAP1/LCD_P39/PTC23

L £

Z “freescale" 87
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Peripheral Initialization — PTC:Init_GPIO

% *Compeonent Inspector - PTC &3 % Components Library

Properties . Meth ﬂdq

Basic

Mame

Fin 0
Fin 1
Pin 2
Pin 3

7 |V |V

WValue

Disabled
Dizabled
Disabled
Enabled

Details

LCD_P20/ADCO_SE14/TSI0_CH13/P...
LCD_P21/ADCO_SE15/TSI0_CH14/P...
LCD_P22/ADCO_SE11/TSI0_CHL5/P...
LCD_P23/PTC3/LLWU_PT/UARTL ...

Pln sharing ——
IS enabled Pin signal
[ Pin 4
Pin 5
Pin 6

L |

L £

Z “freescale"

LCD_P23/PTC3/LLWU_P7/UARTL ...

h=abled
Disabled
Dizabled

e [

Warning: The Pin 3 settings (Settin...

LCD_P24/PTC4/LLWU_P&/SPI0_PC...
LCD_P25/PTCS/LLWU_P9/SPI0_SC...
LCD_P26/CMPO_INO/PTCH/LLWU..
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Peripheral Initialization — PTC:Init_GPIO

[Z CodeWarrior Projects 53 =

Bz 2&P
File Name Build

> [= Documentation
[= FLASH

[ [~ Generated_Code
% ProcessorExpert.pe

[ [= Project_Headers

I (= Project_Settings

4 [~ Sources

[ @ Events.c v

b [b] Events.h v

b [€ ProcessorExpert.c ¥

b € sa_mth.c v
oo Components - project 1 33 =
SRR

4 [ Processors
» -Q Cpu:MEL* 77 e

4 (= Components Expand

]

4

m

£

o

4

= Referenci . ”
- 5 PTC:Init_ P|n 12
> @ SWLBHIC
- §J) SW2:BIHIO
- §) LED_GRN:BIO
- 3 LED RED:BitIO
> 6% LED_TMR:TimerInt
s @ ASl:AsynchroSerial
> (= PDD

L £

Z “freescale"

m

1

% *Component Inspector - PTC 33 % Components Library E
Properties Methodq
Mame Value Details
Component name PTC
Device PTC PTC
> Settings
4 Pins

s Pin 0 Disabled LCD_P20/ADCO_SE14/TSIO_CH13/P...

s Pin 1 Disabled LCD_P21/ADCO_SE15/TSIO_CH14/P...

> Pin 2 Disabled LCD_P22/ADCO_SE11/TSIO_CH15/P...

4 Pin 3 Enabled LCD_P23/PTC3/LLWU_P7/UARTL ...

A Pin LCD_P23/PTC3/LLWU_PT/UART1_ ... Warning: The Pin 3 settings (Settin...

Pin signal

s Pin 4 Disabled LCD_P24/PTCA/LLWU_PE/SPID_PC...

s Pin 5 Disabled LCD_P25/PTCS/LLWU_P9/SPID_SC...

s Pin 6 Disabled LCD_P26/CMPO_INO/PTCE/LLWU_...

s Pin 7 Disabled LCD_P27/CMPO_INL/PTCT/SPIO_M...

> Pin 8 Disabled LCD_P28/CMPO_IN2/PTCE/12C0_S...

> Pin 9 Disabled LCD_P29/CMPO_IN3/PTCY/12C0 5.

s Pin 10 Disabled LCD_P30/PTC10/I2C1_SCL/250_RX...

> Pinll Disabled LcD_p31/PTCIL/RCL_SDARSOR..  Select

=3 4  PiniZ Disabled €= FERPII TSN —— |, E ”

Pin LCD_P32/PTC12/TPM_CLEINOD Peripheral is already used by the c... na b | e
Pin signal

> Pin 13 Disabled LCD_P33/PTC13/TPM_CLKINL

> Pin 16 Disabled LCD_P36/PTC1G

s Pin 17 Disabled LCD_P37/PTCT

s Pin 18 Disabled LCD_P38/PTC1E

s Pin 20 Disabled VLL2/LCD_P4/PTC20

s Pin 21 Disabled VLL/LCD_PS/PTC2
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Peripheral Initialization — PTC:Init_GPIO

% *Component Inspector - PTC 23 % Components Library

B Properties Methodq

Basic Eupert ek ™ = O

Notice error
message.
This pin must
be “shared”

MName Value Details -
Component name PTC
Device PTC PTC
[» Settings
a4 Y Pins
[ Pin 0 Disabled LCD_P20/ADCD_SE14,/TSI0_CH13/P...
[ Pin 1 Disabled LCD_P21/ADCO_SE15/TSID_CH14/P...
[ Pin 2 Disabled LCD_P22/ADCO_SE11,/TSID_CH15/P...
4 Pin 3 Enabled LCD_P23/PTC3/LLWU_PT/UARTL ...
A Pin LCD_P23/PTC3/LLWU_PT/UARTL ... Warning: The Pin 3 settings (Settin...
Pin signal
[ Pin 4 Disabled LCD_P24/PTC4/LLWU_PE/SPID_PLC... =
[» Pin 5 Disabled LCD_P25/PTCS/LLWU_PS/SPIO_SC...
[ Pin & Disabled LCD_P26/CMPO_IMO/PTCE/LLWU ...
[ Pin 7 Disabled LCD_P27/CMPO_INL/PTCT/SPI0_M...
[ Pin 8 Disabled LCD_P28/CMPO_IN2/PTCE/T2C0_5...
[ Pin 9 Disabled LCD_P29/CMPO_IN3/PTCY,/T2C0_5...
[ Pin 10 Disabled LCD_P30/PTC10/12C1 _SCL/T250_RX...
[ Pin 11 Disabled LCD_P31/PTCL1/2C1_5DA/250_R...
[ a ¥ Pin12 Enabled LCD_P32/PTC12/TPM_CLEINO [
¥ Pin LCOQ_P32/PTC12/TPM_CLKINGD Peripheral is already used by the c... o
Pin signal _ _ .
. Pin 13 Disa Pln. c:f the GPIQ port (for |nform.at|lon c:nly]. .
i - This itern medifies MUX[10:8] bit field in the PORTx_PCR12 register.
4 Fin 16 Disa Peripheral description: LCD driver pin 32;General purpose 10, Port C, bit 12;TPM External Clock Input 0;LCD faul
[» Pin 17 Disal[P] pin 32
B Pin 18 Disaf  Pin number on the processor package: B6.
B Pin 20 Disal Version specific tem: Settings supported only if the selected port contains the pin.
. Pin 21 Disa...._fRROR: Peripheral is alreacly us‘nﬁylw_sirqgﬁnt BitloLdd5 [see itern: Pin for /O] 1
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Peripheral Initialization — PTC:Init_GPIO

8y *Component Inspector - PTC 52 |8y Components Library Basic F_KPEI'I ek = = O
H Properties Methods]
MName Yalue Details il
Component name PTC
Device PTC PTC
[ Settings
a Y Pins
[ Pin 0 Disabled LCD_P20/ADCD_SE14/TSIO_CH13/P...
[ Pin 1 Disabled LCD_P21/ADCD_SE15/TSIO_CH14/P...
[ Pin 2 Disabled LCD_P22/ADC0_SE11/TSIO_CH15/P...
4 Pin 3 Enabled LCD_P23/PTC3/LLWU_PT/UARTL ...
A Pin LCD_P23/PTC3/LLWU_P7/UART1 ... Warning: The Pin 3 settings (Settin...
Pin signal
[ Pin 4 Disabled LCD_P24/PTC4/LLWU_PE/SPI0_PLC... =
[ Pin 5 Disabled LCD_P25/PTCS/LLWU_P9/SPI0_SC...
I Pin & Disabled LCD_P26/CMPO_INO/PTCE/LLWL ...
. I Fin 7 Disabled LCD_P27/CMPO_INL/PTCT/SPIO_M...
R | g ht I» Pin 8 Disabled LCD_P28/CMPO_IN2/PTCE/M2C0 5.,
. I Pin 9 Disabled LCD_P29/CMPO_INZ/PTC/12C0_5..,
Click Pin 10 Disabled LCD_P30/PTC10/12C1_SCL/2S0_RX..
Pin 11 Disabled LCD_P31/PTC11/12C1_SDA/T2S0_R...
Fin 12 Enabled LCD_P32/PTCLZ/TPM_CLEIND
¥ Pir LCDRR22MTEAT0RR (CLKIND Peripheral is already used by the c...
Pi Expand All
[ Pin 1 Collapse All LCD_P33/PTC13/TPM_CLKINL R
[ Pin 1 Help on Component LCD_P36/PTC1G
[ Pin 1 i i LCD_P33/PTC1T
B Resocurce Configurations k
[ Pin 1 LCD_P38/PTC1E
b Pin20 A PinSharing Enabled € . M AE R =P RS “Pi i 7
Y e -1 Vi paecor Select “Pin Sharing Enabled
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Peripheral Initialization — PTC:Init_GPIO

% *Compeonent Inspector - PTC 23 % Components Library Ba

Properties . Meth qu

Name[% Value Details
omponent name PTC
Close Device PTC PTC

uPinSu wb Setti
[» Pins

F Interrupts

[ Port interrupt Enabled
F Initialization
Call Init method YES

O ¥mn e Erergy D Sukiors wgo, it rotiw?, PG, FrwwOliCs

Frovecws, O Framiote ign &rWw), O3, CodeTER? Codeursr, e L cl
Voritis s wadwninc o Fresscad Sarecosdutsr, we Fley US S 87 OF

92 Srocesssr Capee, ol Coras, L
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Peripheral Initialization — PTC:Init_GPIO

Expand
“Setting”

N

Expand
“Pin 3”

L £

TRV VW

Pin direction
Output value
Pull resistor
Pull selection
Slew rate
Interrupt/DMA request
Fin 4
Pin 5
Pin 6
Pin 7

Pin A

Input

Mo initialization
Enabled

Pull Up

Mo initialization
Mo initialization
Do not initialize
Do not initialize
Do not initialize
Do not initialize

Mm st initialize

%*Campnnentlnspedar- PTC 22 % Compeonents Library Ea
Properties . Meth odq
MName Value Details
Component name PTC
Device PTC PTC
Settings
[ Fin 0 Do not intialize LCD_P20/ADC0_SEL
[ Fin 1 Do not initialize LCD P21/ADCD SEL
[ Pin 2 Do not initialize LCD _P22/ADC0_SE1
dl} Pin 3 Do not initialize LCD_P23/PTC3/LLW

LCD_P24/PTC4/LLW
LCD_P25/PTCS/LLW
LCD_P26/CMPO_INC
LCD_P27/CMPO_INI

1M DR STRADD TRIT

Srosecnn, O Framiotte ign &0, G 8, CodeTER? Codiamur, O re UiFens, ©
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Peripheral Initialization — PTC:Init_GPIO

% *Compenent Inspector - PTC 23 % Components Library

Ba

Properties . Meth odq

Mame

Compeonent name
Device

4 Settings

Pin 0

Pin 1

Pin 2

VW

Fin 3
Pin direction

k

Output value
Pull resistor
Pull zelection
Slew rate

Interrupt/DMA request

L £

L 4
Z “freescale"

Walue Details
PTC
PTC PTC

Do not C“Ck

Do not e

Down Arrow 20/ADCO_SEL

——_. 21/ADC0_SEL
C'o not initialize \ LCD_P22/ADC0_SE1:
Do not initialize + LCD_P23/PTC3/LLW

Initialize

Pull Up
Mo initialization
Mo initialization

Frovecws, O Frmiode ign. &0 w), G5, CodeTERT, Coduarsir, O re. Ut rns, U 8an e Evergy D Sukitors wgo, Siwin, rotew(, MG, FowwOUiCT
Srocesssr Capee, 2orll Coraa, Satnhass, 2e Sndaia ko, we Syvgreny and Vorios sy wakennc o Frescad Seecondate, wc Fey US S 67 OF
Arvart, Sevt s Bealtack Cowir. fanse Laywnengn, Migv, VBT Petors = 4 Fantuge, Ol Ocovergs DU0C Evgrw any Py, SUWEVOS “owwr, Tumclot. Vysrsd
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Peripheral Initialization — PTC:Init_GPIO

% *Component Inspector - PTC 23 % Components Library Basi

Properties . Meth odq

Mame Value Details
Component name PTC
Device FTC FTC
4 Settings
5 Pin0 Donotit Select “Initialize” _p20/apco_SE14,
[ Fin 1 Do not inuanee Lo P21/ADCD SELS,
[ Pin 2 Do not initialize LCD_P22/aDiC0_SE11,
4 Fin 3 Initialize = LCD_P23/PTC3/LLWL
Pin direction
Qutput value Do not initialize
Pull resistor
Pull selection Pull Up
Slew rate Mo initialization
Interrupt/DMA request Mo initialization

L £

Brwsecn, B Framioite g AW, 08, CodeTER? Codetunss, O re. Uiens, 0
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Peripheral Initialization — PTC:Init_GPIO

% *Compeonent Inspector - PTC 23 % Cormponents Library

L £

L 4
Z “freescale"

Details

PTC

LCD_P20/ADCO_SE1:
LCD_P21/ADCO_SEL!
L "SEL

Initialize / LCD_P23/PTC3/LLW
Input

Properties Methodq
Marme Value
Component name PTC
Device PTC
4 Settings
> Pin 0 Do not intialize
[ Pin 1 Do not initialize
[ Pin 2 Do not initialize
4 Fin 3
Pin direction
Output value Mo initialization
Pull resistor Enabled €
Pull selection Pull Up
Slew rate Mo initialization
Interrupt/DMA request Mo initialization
[ Pin 4 Do not initialize
[+ Pin 5 Do not initialize

LCD_P25/PTCS/LLW

Select “Input”

Select “Enabled”

Select “Pull Up”
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Peripheral Initialization — PTC:Init_GPIO

Yy *Component Inspector - PTC 52 8% Components Library Basic
Properties Methodq
Marme Yalue Details
[» Pin 5 Do not initialize LCD_P25/PTCS/LLWL_F
[» Pin 6 Do not initialize LCD_P26/CMPO_IMNO/PT
[» Pin 7 Do not initialize LCD_P27/CMPO_IMNL/PT
[ Pin 8 Do not initialize LCD_P28/CMPO_INZ/PT
[ Pin 9 Do not initialize e
Expand . Pin10 Do not initialize Select “Initialize”
13 H ”»
PI n 1 2 ' [» Pin 11 Do not initialize LCD_P31/PTCIL/T2C1 S
| -, Pin 12 Initialize & LCD_P32/PTC12/TPM_(
Pin direction Input i « ’
Output value Mo initialization SeleCt InpUt
Pull resistor Enabled e “ ”
Pull selection Pull Up SeIeCt Enabled
Slew rate Mo initialization
. Interrupt/DMA request Mo initi.ali_zf':lti.on SeleCt “PU ” U pu
[ Pin 13 N not initialize

L £
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Peripheral Initialization

% CodeWarrior Pro_|ects &

Bale :

File Mame Build

[ = Documentation
= FLASH —

= [ Generated_Code
%- ProcessorExpert.pe

[» [= Project_Headers

[» [= Project_Settings

4 [~ Sources

m

[ El Events.c v
[ El Events.h v
i |€ ProcessorExpertc ¥
[ @ =a_mtb.c W L
t=. Compenents - project 1 53 = B8
Hhaa v
4 [~ Processors -

i 4 Cpu:MKL6Z256VMC4
4 [= Components
[» = Referenced_Components
NO Errors === | @ p1Cinit GPIO
» €J) SWL:BItIO
i @) SW2:Bitl0
» §J) LED_GRMN:BitIO
» §§ LED_RED:BHIO
i 63 LED_TMR:TimerInt
[ @ ASL:AsynchroSerial
b = PDD B

1 m | 3

m

L £

rwescnn, B Framiedte kg 0w, 08, CodeTER? Codettaricr, O Fre

' ' 98 Srocessr K Toall Sorans Sl Se -,.:....‘;. Sat
Z “freescale- S o e e

4 EYmaic e dearks ot Fanancin KmeOREtar, W A2 O YOS OF SSsvae Skl D 710 JYIPY ¥ Pl APV sovars © 3

C¥an b Evegy Do Sukton

o Vorion aee maier
. Dovfi Domverge OV




) 4

Check Point: Create a New Project

- This hands-on lab shows you how to...

- Create a new project with the New Project Wizard v
- Select and setup High Level Components v/

- Generate Processor Expert Code
¢ Next up!

- Build the project
- Test the application’s functionality

L £
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Generate Code

- Now that the components have been setup, its time to generate
code. This can be done in one of two ways...

Fg CodeWarrior Projects 53

laz| 2&P

File Name Build

= 8 £y *Component Inspector -

=
Properties “._Methods

— MName
| 125 example 1 : FLASH Component name
a =5 project_1 : FLASH Device
> [ Documentation b Settings
(= FLASH | Pl Pins
[ Generated_Code 3 b Pin 0
| % ProcessorExpert.pe I Pin 1
[> [= Project_Headers S Pin 2
[» [ Project_Settings 4 Pin 3
4 [= Sources L A Pin
5 [ Events.c v Pin sianal
- [h Events.h v

b [ ProcessorExpert.c ¥

5. Components - project 1 &3

4 [= Generator_Configurations
B FLASH
[ = OSs
4 [= Processors
b &8 Cpu:MKL46Z256VMC4
4 [= Components
[ (= Referenced_Components

L £

Z “freescale"

- Select

Generate
Code Icon

Generate Pro

0% Codewamor Projects =0 Q *Component Inspector - BTC .
R I g ht m‘& = 9P Properies - Methads
File Name Buia - Noma ™
Cl ICk "‘i o1 A Companent name BT
4 2 project 1 : FLASH Bidec 4
= Documentation .
- Sett
o FLASH x m",
o Generated Code € Fin0 e
ProcessorE oo . IPin1 Dy
o Peopect Hae Pin7 Die
& ProjctSel - Open Pind n
« > Sourte Open Wiah s A Pim <
L Eventy
P sl
s Events. einCe
4) Procest wemble
. Compeonents - peoj Woke Yasgets. 2
Copy CodeC
# > Generotor_Cor ¥ lx 1
B FLASH K Dedwe
et Move,
* = Processors 5
@ Cpunmaa "
a & Comwgonents | - Irgont.
o Feferenced |
19 P7Cann 6t S s S |
€ sva:Ba0 Relresh 5 e eCt
@ svasa
Add Bockmark...
&) LD GRIER G
o LED_RED:Bi Show in Rermsate Systuens view e n e rate
2 LED_TMR T Clean S o Fiels) COd e
Suld Selecred $ilels)
% Commander &4 ) Gewrts ﬂm(uorbymcw
= Project Creation eete Drver
121 Impert preject de L Sctadt
= Impert example
oy Impert MCU e o] SIS
=% New MCU proje TheT
Frosecs, P Framiodde gn A0k, G5, Code ERT Codeiamir, (i Ut rns, U amn Mo Evergy Duns Suktors wgo, S hwin, roden? BEG, PoweUics
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Code is being generated

CodeWarrior Projects 2 = g Component Inspector - Cpu 22 Components Libran, Basic |Advanced |Expert ¥ =8
]} p! p! p! | )

lﬂz | = <'===D p - Properties . Methods | Events | Build options Resourceq
File Name Build Name Value Details Il
= e:(arnple_l i FLASH Component name Cpu EI
4 =5 project 1 : FLASH CPU type MKL46Z256VMC4
> [= Documentation 4 Clock settings
(= FLASH 4 Internal oscillator
I [= Generated_Code Slow internal reference clc 32.768 32768 kHz
% ProcessorExpert.pe 1> Initialize slow trim value no
I (= Project Headers Fast internal reference cloi 4.0 4 MHz
b (= Project_Settings i Initialize fast trim value no

P & Sources » RTC clock input Disabled

¥ Generating code EI

@ Generating files - preparing for generation

E%ﬁ? ——

= Components - project 1 52

4 [= Generator_Configurations
# FLASH
b = 05 [] Ahways run in background
4 (= Processors
4 Cpu:MKL46Z256VMCA
4 [= Components

[Run in Backgmund] ’ Cancel ] ’ Details »»

[ [= Referenced_Components
» U PTCInit_GPIO

» € SWLBHIO

» ) SW2BHIO

» 6 LED_GRN:BitIO

» §3) LED_RED:BitIO

» 63 LED_TMR:TimerInt

g3 Commander &3 = Y= 8

PR S T — C_aar

L £
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Using PEx Capability

Minimize
Processor Expert View

EXpand fdé Source Refect Search Peoject MQXToch Procemcr Espent fom  Window Help
Proect 1 (&~ o hcew - V- BNy STE A S Guick Accws
J — edelarrier Projects 11 = 01 QY Cemponentimpedter - #TC 11 Q) Corms fouc {Advnced |Dpert [y o
B! = %P fictiane T prepeties™ Methods|
 fnctoiins Buid Name Ve Detads g
& project : RASH Pin deection Inguit
Outpunt vakoe No inewsiization
Pull resister Erabled
Pul selection PulUp 5
Sew rate No intaiaticn
Irterrapt/DMA resues Noe indadization |
. Componesss « progect 1 77 Foe =0 Pin 8 Do net indislize LCOU_PN/PTCALLWL_PRISPE PC. |
SW1BAI0 2 Lok Do not intialze LCO_PR/ATCAUWY_Passep_SC., |
( z s Pin§ Do et indistine LCD_P2B/LMPO_ N PTCEALWY 8
. LED. GRINAMIO Pin7 Do net indisice LCO_P7ACMPO_ ML/ PTCT/SP M. |
X lm-ll&lﬂ Plat Do not intiale LCU_P2A/CMPOINZ/PTCI/RC0 S |
LED TMPR-Tiemerled Fin 6 Do not indialoe LCD P2/ CMPO NP TCH/CD 5. |
ASAdymehroses | “ Pis 10 D net indislize LCD_P0PTCIOMCL_SCLRSH RX..,
= POO | y Pie 11 Do not intelie LCO_PILPTCIL/ARAL_SDANZSD A
5 « M2 Intislce LCD_PRATCLLIPM_ CLOND
Pin diewction Input
o Commandiér 1 @ Ten Output vakse No intafizaton
Pul resetor Enaisled
» Project Crvation - Miscoflanmon Pub seiection Pulip
21 Impent progect @& Welcome scrvm Sew 1ate Ne inkalisstion
T Impont eumple project o Quick aceess Intesrupt! DAAA reques No insidlization
sza Import MCU exscutstie file ﬂ Flash programmes 1) Nmim LCD_PIPTCLITPM CLXIND .
T2 New MCU progect
T N MO Lite proyect aad
v Bolbt/Detasg
Budd (20 -
:Clwlm % Probiees 11 ) = ol - |
% Debug 0 it
 Settiogs Descnption : Kesaurce Path Location Type
9 Progct settings
%o Budd setsnge
§5 Detug settings
L™ o I
B PTAdne G0
R
<& Frovecen, P Framtesie ke &ws, C3, CodeTER?, Codetlaris, OmFre. ConFrns, C-¥me ve Evrgy Bt Sukiors o, Shwin, rebiwi? B3, RevesOUICE
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Using PEx Capability

e L jowce Sefac Sewch Dot Processortgpet fm Jiwdom 1o
rraulSss | ~i& 7 R e LY

i > w| Tk Access B[QH-“-

I, Conwnymar Prapcts 15 -0 O N R a0 o |
. YRRV - = - 9
DOUbIe CIICk : Baitd W .m:«‘-. Fient 16 called when the Win sasbable Lotarrupt IS Ope nS ®
“E t ” jeut 1 : FLASH " :‘u:/r-u,".u( 'm‘u 4:..;‘—'- -ll'lva{n-lM when the (IR T —
| Decumentation 31 sterrupit] proparty le set = “Ssahls “ ”
vents.c. s 2 coptmestmmeitnp i i . Events.c
gMCO‘( void Cpu OslNIINT (void)
= Propct Hasders
@ Lo Sowices
- 18 Bventsc v R
I Eventsh v
v 18 Prxetseibapete TR n 1
b 1B s mid v “ e TU_TR [TimerTat]
L e # Leterrupt olcurs this event 1s called (waly
| o i smables sinables ! e Avents are
% Comgonents - praject 3 14 = n M « T™his svent ls whabled enly 4F o
- 3 esonled
Eme T s e s
4 @ VO TN Timmerirs - 1" * Y h
@ e Tt 0 S Scroll down to
ble i wid LED_TMR_OnInterrwptvoid) <
[ ™ £
B ot L S————— LED_TMR_Onlnterrupt
- | = - -
= :”.'”.'”“‘ = S0 Eatats ¢
LB e Vifdef _cplesplun
= : u‘mn ~ v
] ol
"
=5 -
- fo .
o Commander 07 @ ~=n - '
* Praject Creafion * Bubd/Delnay £ Problems 11 (D B T-n
23 It sroet & Buid (Ay  Ofem :
I Impert cumple peogect o Cles jam Dusenpenn Recucs Path Location Type
(23 Impart MCU peacatabile i 15 Dedng
2 New MCU project - Settings
% New MIQX-Lte pacgey 6 Pragect setting
%o Buid sentings
S Oetng setting
Y rr—— y
Writasle Sevvant Iruest ?ng

<
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Using PEx Capability

- Add code to the Timer Interrupt - LED _TMR_Onlinterrupt()

%5, Components - project_1 &3 = O

e 7
Expand ——» 4 ) LED_GRN:BiIO .
“LED_GRN:BItlO 8 Bitlol dd3:BitI0_LDD[BitI0\EitI0_LDD]
¥ GetDir
B SetDir
B Setlnput
B SetOutput
F GetVal
M| PutVal
M Clrval
H SetVal
M MNeaVal T

m

L £
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Using PEx Capability

- Add code to the Timer Interrupt - LED _TMR_Onlinterrupt()

[E CodeWarrior Projects 57 =

laz | B &P
FileName Build
4 2% project_1 : FLASH

3 1‘:? Binaries
> [= Documentation
> (= FLASH
> [= Generated_Code
% ProcessorExpert.pe
|=| project 1_FLASH_Opm
[» (= Project_Headers
[» (= Project_Settings
|=| SaAnalysispointshan
4 (= Sources

3 @ Events.c

13 @ Events.h

[ @ my_main.c

i €] ProcessorExpert.c

[ @ sa_mtb.c

s o

LU Y

=

&5 Components - project 1 3

SR

4 @ LED_GRN:BitIO

8 BitloLdd3:Bitl0_LDD(BitI0\BitlO_L
GetDir
SetDir
Setlnput
SetOutput
GetVal
PutVal
ClrVal
SetVal
MNeaVal

Drag & Drop
., “‘NegVal’
Z “freescale-

IfzEzgEag

8 .t| ProcessorExpert.c .£| my_main.c [€] Events.c &2
=
/* Write your code here ... */
-
= b
= ll,n’*
*k J— J— J—
b Event : LED_TMR_OnInterrupt (module Events)
**
b Component : LED_TMR [TimerInt]
w* Description :
b When a timer interrupt occurs this event is called (only
E b when the component is enabled - <Enable> and the events are
b enabled - <EnableEvent>). This event is enabled only if a
b <interrupt service/event> is enabled.
= Parameters : None
b Returns : Nothing
*k - J— J— J—
*/

—void LED TMR_OnInterrupt(void)

/* Write your code here ... */
LED_GRN_NegVal();

/* END Events */

#ifdef _ cplusplus
} /* extern "C" */
#endif

= ‘,n'*!
F @)
*/
ll,n’*

*k

m
)

ETY

This file was created by Processor Expert 18.3 [@5.88]
= for the Ereescale Kinetis series of microcontrollers.
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Check Point: Create a New Project to Blink an LED

- This hands-on lab shows you how to...

- Create a new project with the New Project Wizard v
- Select and setup High Level Components v/
- Generate Processor Expert Code v

- Import existing files

- Build the project Next up

- Test the application’s functionality

Frovecw, O Frmmiese g &0Nws, -8, CodeTER?, Codemtume, O e Cotrns, G 8mn e Erergy Efws Sokions s, S vt rotew(?, MG, FrweUCT
Srocessr Kigee, Sorl), Sores, Satwhus, Se Satvdasan kin, SauCae Srvgren ad Voriie s walennc o Frmicay Seecondats, oe fey US $x §7m 08

¢ ™ 106 Arvar, St n. Beatnck. Cowhu. Fumse, Laywanen. Migvy, VBT Pbors = o Funtuge, Do Ocevwrgs. DU0C Evprw, fendy Py, SUAOVOS Soww, fumolot. Vysrs!
P 4 1 TV e A Trs ot Fasescits BWEONRELT, Wi U2 O O OF St aneid WD T TGN ¥ T AMPacive svrars & X313 Fremmcas Asnkirasur e




) 4

Importing Files

* Help - CodeWarrior Development Studio

Search: |im|:mrt files

| E Scope: All topics

Search Results

B Importing files

=
=[=]8
M

Files can be imported into the Workbench
either by : dragging and dropping from
the file system, or copying and pasting
from the file system, or Using the Import
wizard. Us...

ImportingFiles

Importing Files You can import files into
the Workbench by: CodeWarrior Drag and
Drop Support Using the Import Wizard
wwrw.freescale.com/codevarrior
Importing {potential hit)

You can import files inte the Warkbench in
several ways, depending on your
operating system: By using the Import
wizard . By dragging files or folders from
the file system to one

L 4
Z “freescale"

[

CodeWarrior

Development Studio

Welcome to the CodeWarrior Development St

The help system lets vou hrowse, search, boc
The documentation is arganized into sets ofir
to books, each with a table of contents. To hel
system also includes a very powerful full-text =
and Active Help - a feature that lets you interac
CodeWarrior IDE at the same time you are re:
element.
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X
Drag and Drop

@-| | » PB_MCU_Training » Lab_1 v|¢,|| Search Lab_1

Organize - Include in library = Share with = Mew folder =« 0
X Favorites Mame Date modified Type Size

Bl Desktop || my_main.c 8/12/20131258 PM  CFile 3KB

,_i. Downloads

"5l Recent Places

| Libraries
Documents
J! Music

[ Pictures

B Videos Use Windows Explorer to navigate to:

.\Desktop\PEx_MCU Training\Lab_1

<&
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Drag my_main.c to Sources Folder

@T:)ﬂ | » PECMCU Training » Lab.l 4]

Organize *  Includein library = Share with * Mew folder

Search Lab 1

. . Name Date modified Type Size
B CodeWarrior Projects &3 = O P
- - || my_main.c 8/12/20131258PM  CFile 3KB
Barlase
Es
File Name Build

4 = project_1 : FLASH

[» :i:;h Binaries

[ [~ Documentation

[» = FLASH

[» [ Generated_Code
% ProcessorExpert.pe
|= project_1_FLASH_Op

[» = Project_Headers

|=| Sahnalysi
4 [~ Sources
3 @ Events.c
[ @ Events.h
i |£] ProcessorExpert.c
[ @ za_mth.c
I == project_2 : FLASH

L T s

L £

Z “freescale"




X
Drag & Drop

m

Select how files should be imported into the project:

@ Copy files <+——— GSelect “Copy Files”
() Link to files

[/] Create link locations relative to: | PROJECT_LOC - |

Configure Drag and Drop Settings...

@ | ok || cancel |

g

Click “OK”
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Open “my_main.c”

Quick Access =1 | ﬁ Debug % Hardware
[E CodeWarrior Projects 52 = g % Component Inspector - LED_TMR 23 ’% Companents Library Advanced Expert IIIh
laz | <'===Dp |—| v Properties Methodq E\.rents]
File Name Build Name Value Details
£ nrok 3
4 1= pr:]e.ct_].. : FLASH Periedic interrupt source LPTMRO_CMR LPTMRO_CMR
b 3, Binaries ) 4 Interrupt servicefevent Enabled
I = Documentation Interrupt priority medium priority 2
b = FLASH Interrupt period 250 ms 250 ms
> = Generated_Code 4 Initialization
% ProcessorExpert.pe Enabled in init. code yes

= project 1_FLASH_ Op
[ [= Project_Headers
I [= Project_Settings

|= SaAnalysispointsMan Dou ble CI i Ck . my_m al n . C”

4 [= Sources
13 @ Events.c v
13 @ Events.h
[ @ my_main.c v
v
E % :aro;etzsn;rExpert.c y || ProcessorExpert.c [ my_main.c 2
) £ project.2 : FLASH @&f* my_main.c /]
/* Includes needed for the high level devices to work */
#include "SW1.h"
5. Components - project 1 &3 = 0 #include "BitIolLddl.h™
#include "SW2.h"
e
o & #include "BitToldds.h"
4 [~ Processors - #include "LED_GRN.h"
b Q Cpu:MKL467256VLLY 3 #include "BitIoldd3.h™

#include "LED_RED.h"

4 & Components #include "BitToLdd4.h"

[ E_b Referenced_Components - #include "LED_TMR.h"
#include "TimerIntlddl.h"
&3 Commander 53 ®E Y= 8 #include "TUL.h"
#include "AS1.h"
+ Project Creation ~ Settings #include "ASeriallddl.h"
£2g Import project kg Project settings
% Import example project % Build settings 4

L £
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Minimize Component Inspector

Is  Processor Expert  Window Help
(Active) R B A R sy
=8 %Componenis Library Basic |A,d|.ranced Expert [IIh = E|

Minimize

Kl

Properties Methods] Evenis]

MName Value Details

Component name LED_TMR
Periodic interrupt source LPTMRO_CME LPTMRO_CMR
Counter LPTMRO_CMR LPTMRO_CMR i L. .
a Interrupt service/event Enabled CIle “Mlnlmlze”
Interrupt INT_LPTimer INT_LPTirmer
Interrupt pricrity medium pricrity 2
Interrupt period 250 ms 250 ms

| »

Component uses entire timer ne

< || [€ my_main.c 2

= = 1/# o/
Ol 2 =/

y 3/* my_main.c =
A ’lt t‘f

-~ 5 ’,g *l"

<
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Minimize Component Inspector

File Edit Search Pm}ect Run  MQXTools Processor Expert  Window Help

v & 'ln|6€} % g'mm _ﬁ # /?' 5 ] T T P T T ﬁ#[}ebug C/ce”

% CodeWarrlorPrOJects pxt [g] my_main.c &2 =08
)12 | B & &£ | FileName I A */ -
: _ ANE! .=b | | 2% */ D
File Name Build L~ 3/%* my_main.c *f %
project1_FLASH 4§ : :::
R 5
= PrOJ.ECt_HEE.dEI'S 6/* Description */
EbPrOJect_S.ettergs 7/* This file is the companion file for the Example_1 This is to */
Sahnalysispoints 8/* demonstrate the ability to drag and drop a file into a project */
= Sources 9/* == *f
@ Events.c v 1a
11 /* Includes needed for the high level devices to work */
m Events.h v g
= 12 #include "SW1.h"
6] my_mainc v 13 #include "BitIoLddl.h"
Ag] Processorbxp v 14 #include "SW2.h"
@ sa_mtb.c v 15 #include "BitIolLdds.h"
" || 16#include "LED GRN.h"
25 Components - project 1 52 = H 17 #:Enclude “Bl'tIOde3‘..h
18 #include "LED_RED.h
‘B 38 7| 19#include "BitIoLdd4.h”
20 #include "LED_TMR.h"™
B?g FLASH 21 #include "TimerIntlddl.h”
s 22 #include "TUL.h"
== Processors 23 #include "AS1.h"
4 Cpu:MKLIGZISEVLLA 24 ginclude "ASeriallddl.h”
= Components 25
26
=4 Referer?ced_Components 27 /* declarations needed for the subroutines */
o PTCInit GPIO s
@B SwLBiHIO Tl 29 woid SW1_pressed(void);
£3 Commander i1 @ ¥ = O] 29 vold swapressed (void); . i
&l +
« Project Creation ~ Build/Debug i = 2 1 =~ -0
Console
pug Import project &, Build (Al M
% Import example project & Clean (All) 0 errors, 2 warnings, 0 Others‘
a1y Import MCU executable file 35 Debug Description Resource Path Location Type
% Mew MCU project ~ Settings > & Warnings (2 items)

i New MQX-Lit ject
[ New MQX-Lite proje @ Project settings

ﬁ’ Build settings
% Debug settings |~

< m | 3
Dome i i
‘o : (alE® <@
<& Frovecn, £ Framieste kg v, 52, CoteTER?, Codublarics, OMre. Conrns, C-me bow Evergy vt Skibors . W hwii, rotswit, M6, PowasOUICE
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Add “Our” Code

- Open “Processor Expert.c to add our code

52

53 /% User includes (#include below this line is not maintained by Processor Expert)
S4void my_main(void); )

= — Add declaration here

56

57 /*lint -save -e978 Disable MISRA rule (B8.3) checking. */

S8 int main(void)

59 /*lint -restore Enable MISRA rule (6.3) checking. */

61 /* Write your local variable definition here */

63 J/*** Processor Expert internal ipitialization. DON'T REMOWE THIS CODE!!! *%%/
54 PE_low_lewel init(};
65 /*** End of Processor Expert internal initialization. wExf

67 /¥ Write your code here */
68 /* For example: for(;;) { } */

78 my_main(); < Add Ca” here

D

L £
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Check Point: Create a New Project to Blink an LED

- This hands-on lab shows you how to...

- Create a new project with the New Project Wizard v
- Select and setup High Level Components v/

- Generate Processor Expert Code v

- Import existing files v’

- Build the project
= Select the project
= Clean
= Build

- Test the application’s functionality

L £
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Building the Project: Clean

i = main.c -

File Edit Search Project Run PEMicro Processor Expert  Window  Help

%r'.'-n|ﬁ-% ;}v

£ LRI EREGES SRS CRCE NN

-,

= 0O K@ main.c &4
.l | File Mame = ] fEEEEEEERE LR RS
: : 2 * Project develo
File Name Build 3 * demonstrate ba
Se|eCt b 25 RC_RGB_MQX : FLASH 4 * Borrowed from
5 *
. . " b == k25 : FLASH
roject 1 . , 6 * Date: 11 Sept
p .I — \D E L_=zeries_labl : FLASH 7 * Author: M. Rut
m 8 * Revision Leve
i =
(= FLASH g5 Commander &3 = i
[» = Project_Headers
i [= Project_Settings + Project Creation ~ Settings
4 (= Sources E2g Import project @ Project settings
b L€ main.c % Import example project ﬁ- Build settings

fxg Import MCU executablefile % Debug settings
4% Mew MCU project
9 Mew MQX-Lite project

* Miscellaneous
Welcome screen
~ Build/Debug 4 Flash programmer
@, Build (Al

Select “Clean”

L 4
“freescale-

‘,’ Clean (All)
:f;l: Debug

[ clean project 1 (ALT+E,C) l
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Building the Project: Clean

> *™ -
g elFe A - - 2

=5 minc & =8
- ————— 1 * Project developed »z m 3impie Blink the LID's to T
Fie Name ' 3 % desanstrate basle Codesnrrlar functionality aed capablliity.
&5 RC_AGE MQX : FLASH L * Derrowed frow Freedox Dxsmple Project=: 3linky
5 K25 1 FLASH 5 .
& * Date: 11 Sept 2012 |
5 Lsenes labl | FLASH P . A:Ucmr: " Nushentieck |5
5 project ] ¢ FLASH & * Revision Leye 1.0
122 Project, Headers ¢ ¢
Prog Setti e
i‘m‘m iiminclude “derivative.h”™ /* include peripeeral seclarations *
E,E Problemns ‘@TargetTaskq EL Histmﬂ SLERTY | Eﬁ EE E;I| A B~-r5-—0
CDT Build Console [project 1]
.
*#*%* Clean-only build of configuration FLASH for project project_1 *¥%*
Build complete for project project_1
-

o1 adefine GREEN_TOOOLE

13 8define BLUE_OFF
14 @define BLUE ON
2% adefine BLUE_TOGGLE

* Project Creation
i3 Import preject
] Import example project
523 Import MCU execitable file
77 New MCU peopct

™1 New MQX-Lie progect

v Budld/Debog

& Buld (AN

o Clean (AN

¥ Debug

@ = =0 ' .;:unld deloy time(int);
wold init_leds();
- Settings 15 jeessssessinasssansarase

A2 int main fwnid)
)

Clean-only build of conf

Build complete for project project_i

)

(OPI08_PTOR = GRELN_SNIPT)

(GPI0D_PSOR = BLUT_SWITT)
(GPI00_PCOR = BLUE SHIFT)
(GPI0D_PTOR = BLUE_SMITT)

iguration FLASH for project project 1 ****

L 2

L 4
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X
Building the Project

Revision Leye 1.0

Building project...

Ble Ede Segrch Propct fun FEMow Processer Egoert  Window  Help
Hed @S- F- o @ sl aare a2 I
T CodeWmmor Projects &2 =a Ch
m.‘! - B T T TR -8
~ g o 1 * Project developed »x m 3imple Blink the LID's to i3
Fie Name ) * desenstrate hasle Codesinrrlar functionality asd capabllity,
5 RC_AGE MQX : FLASH L * perrowed frow Freedox Dxsmple Project=: 3linky
éds:min & * Date: 11 Sept 2012 (4
éwe_hbl | RASH ! * Author: " Bushenbeck 9

Building : kinetis_sysinit.c’

lways run in background:

- .

[ Run in _Eaclcgmund] ’

Cancel || Details >

B Commander @ 7 T 0] i7votd delay_tise(int);
o vold init_leds();
« Project Creation - Settings
g3 Impornt preject W Project settings m‘.'" wain fwnid)
] Import example project ¢ Buid settngs ! -
K23 Impart MCU executablefile S Debugsettings | 1% Problems| & Comscle &2

£ New MCU peojact = Miscelianeon

D T T Y]

blems W Torge Tosts| & Wistory.
(Ot Commetpmiecta], e

1 New MQX-Une project & Weicomescreen || 'f::ﬂ“l Settines/Stastun Code! ars -na.:‘"';/:rcj.:t_hu1n|llsurtup_tod'/_m_lwl.o' A
e """"4 # Fiwh programmer || e S I t “B H d” fact_Settings/Linker Files/MKL252126 flash.1d" -mostartfiles -nodefaultliba -nostdlib
A Bukd (A<= | -X11n e eC UI CU v18,3/MCU/ARM_GCC_Support/ewl/1lib/armvs-a™ -Xlinker --undefined- pforsatter
W Clean (AN) | -X1in I _ _ ~Xlinker --start-group -Xlinker -lc -lm -lIgcc -luart -Irt -Xlinker --end-group
¥ Debug | *W1,-Map,project_1.map -n -mcpuscortex-#@ -wthusb -efloat-abiesoft -g3 -gdwar?-2 -gstrict-dusrf -oproject_i.elf”
voiSources/main.c:86:4: warning: return type defaults to 'int' [-Wreturn-type] (4

4 v () 8 el

R e s L T

L 2

L 4
Z “freescale"
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Examine Processor Expert .c

-

El my_main.c (@ ProcessorExpert.c &3

27 /* MODULE ProcessorExpert */
28

29

38 /* Including needed modules to compile this n
(" | 31#include "Cpu.h"

32 #include "Events.h"

33 #include "PTC.h"

34 #include "SW1.h"

35 #include "BitIclLddl.h"

36 #include "SW2.h"

37 #include "BitIclLddS.h™

35 #include "LED GRN.h"

39 #include "BitIclLdd3.h™

. 48 #include "LED RED.h"

PEx #includes here ——— < | 41 #include "BitToLdda.h"

42 #include "LED _TMR.h"

43 #include "TimerIntlLddl.h"
44 #include "TUL.h"

45 #include "AS1.h"

46 #include "ASeriallddl.h™

47 /* Including shared modules, which are used f
48 #include "PE_Types.h"

49 #include "PE_Error.h™

5@ #include "PE_Const.h™

\_| 5l#include "I0 Map.h"

52

L £

L 4
Z “freescale"




N2

Examine Processor Expert .c

Your declarations here

Main.c

Hardware initializations

Your code goes here

<

L 4
Z “freescale"

53 /* User includes (#include below this line is
54 void my main(wvoid);

55
56

57 /*lint -save -e97@ Disable MISRA rule (6.3)
58 int main(void)
59 /*lint -restore Enable MISRA rule (6.3) check

/* Write your local wvariable definition her

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

/* Write your code here */
/* For example: for(;;) { } */

my main();
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Examine events.c

) my e | Proceediperts

Timer Interrupt code goes here —

L 2

L 4
Z “freescale"

121

Frocessr Cicpee, JoAll, Sarens, Gatwhaisss, e Sewdaray ki, Sy

= Put your event handler code hece
13

bL ) Poddtogrowg Events sodele Events sodule entation
2 #

30 /" O0ULE Eventy */

b

38 ginclode “Cpu.h®

1L Winclude "Svents h”

o etfded _ cplusplus

= extern CY |

25 Mendif

"

2/

38 /* User Includes (sinclude Below this lise {s aot salntaleed by #o

LED_GAN.N"

Event Cpu_ONMLINT [sodule Events)
Coeponent Can [Mosnzzsencs )
it

This avent 13 ¢ ind woan the Ton saskebie InTerTupt had

occwrred, This svent is sutomatically endied when the (W
interrupt] property is o "Enabled’
™y
Sivald Cpu OnNMIINT(void)
35
46 /* vrits youe code hers .., *
37}
58
39 /"

tvant T LED_TM_Onimtacrugt (sedole Deents)
Coeponent LED TMN [Timerinc]
Seicclption

When o timer interrupt sccury this event is called {omly

whem the cosponent {3 enables taaliler snd the
ersbled oblaEvent $ svent 15 sssbled enly 1f »
« rropt aervice/events 14 emabled.

Perasetars @ Nene

Seturny Nothing

71 ®° eccccccncssscccscscncncsaccnncssnsnne

? 5\1'7“ LED_THMR Oalnterrupt{vold)
744

75 /* Write you gz Were

s LED_GAN_Megval();

Y

9

88 /* ENMD Events */

il
2 wifded __cplusplus
23} 4" extecn "¢ Y
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) 4

Examine My_main.c

LT
L1 /* Includes needed for the high lewel devices to work, copied from ProcessorExpert.c */
L2 #include "SW1.h" E—

L3 #include "BitIolLddl.h™
L4 #include “SW2.h"

L5 #include "BitIolLdds.h™
L6 #include “LED GRM.h"

include "BitIoldd3.h" H :
(& #include "LED RED.hY S #includes copied from
L9 #include "BitIoldd4.h"™
@ #include "LED_TMR.h" ProcessorEXpertC
11 #include "TimerIntLddl.h™

12 #include “TUL.R"
13 #include “ASL.R"

M ginclude "Aserialliddl.h”— :[
5

6

17 /* declarations needed for the subroutines */
8

19 woid SW1_pressed(void);

2 wolid SW2_pressed (void);

i1 woid sendstring (char *str);
32 wold delay({void);

k=]

= Declarations needed for our code

L £
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Examine My_main.c

19 vold wy_main{)

e {

b}
a
while (1) {

1 ((SM1_Getval())==8)
sut_presied();

else
LE0_RED Putvel(l);

1F ((SM2_Getvnl()) =+8)

55.7° what 20 do wmen Sl 85 pressed!

“vold Sl pressed(){
&1 LED_RED_Putval{e);

| & sendstring (T\r'\WEKl has been pressed!\\n"); /

'...z)

$4 /" what to do when TWG L3 prewpes!
rwold SW2_pressed|}{

i LED_RED_Putval{0);

")

’ vold sendatring (thae “ste){

I int amd;
M while (xtrix] 1= V07

70 windle (ASI_SendChar(str[x])e~CRR_TXPULL); /

wad g

svold delay(){

unsigned int L, m)
349 for(i=8;L3000 14s)
W {
1 For{ne@;ncd@;nee)

o : ana{nop®);
}

L 4
Z “freescale"

* Owck to see 1f S hay beer

* 1N

SW2_pressed();
else
LED_RED PutVal{l): /* make sure led Ly OFF
delay(); /* for deme purposes saly, mot recomsendes in real Life ;) *
: —

functian for shart daley ***
** Mat recowsemded (or raal Fife pnding

sendstring( “welcose to Processor Dnpert and Cogewnr~ior! \rinin®);

poessad */

Was bees pressed *

* watt for peffer to ewpty hefzrw moving an *

for dmenytration anly */

* anmtunce To the seeld swltoh has been pressed */

123 ‘

— <«— Main loop — watch for switch presses

} <+«—— Switch press routine

<+«———— Delay loop
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PR
Check Point: Create a New Project to Blink an LED

- This hands-on lab shows you how to...

- Create a new project with the New Project Wizard 4

- Select and setup High Level Components v
- Generate Processor Expert Code v

- Import existing files v/

- Build the project v/

- Test the application’s functionality
= Download and debug
= Inspect the registers

= Setting breakpoints

L £

L 4 Broseces, v Framieste kgn. &rNws, 0.8, CodeTER?, Cademunice, O re Confrns, G Mo e Erergy Bk $ore i, ¥ i, ey e
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X
Application Test: Download/Debug

B [t Sewch Eret B MQHTooh Prcemertpen dindow bl
s~ Iw-‘t F-8 (paw -6 o-

e Felle G v -

71 % Debug [T
=&

- Select “project_1" = =le

Tl CodeWanior Projects 21
71“ B%P

File Namg 11 /* Includes needed for the nigh level devices to work, copisd from ProcessorExpest.c */ Q
1= project 1 : FLASH 12 #include “Swl.h" -
& Binaries 17 #include *Bitlolddl.n®
= 14 tinclude “SW2.h"
“’;“:"m""‘""“’" || 15 einclude "mitfoLdds.h”
- =||| 16 tinclude "LED GRM.h*
= Generated_Code 17 #include “itIotdd).h™
Processorbapert pe 10 #include “LEC_RLD.h™ £
5 project 1_FLASH OpenST 19 #include “Sitloldda.h™
(s Project Headess 20 winclude “LED_TMR.h®
& Proj v ings 21 winclude “Tiperintiddl h®
- 'W“w. 5 22 Winclude “TUL. W
1 SehnabrmispomntsManage 23 winclude “ASL.h" I
& Sourcey H¥include “ASerialidal h”
|8 Events.c v =i %5
o — —| 26
- Compaments - project 1 1 = DOl 737 /* declacations heeded for the subroutines *
=1 28
ERA-H ] 20 wvold SWi_pressed(void);
@ Referenced Compeonents - 38 wold SN2 _pressed (void);
4P PTCilne_GPIO 31 void sendstring (char *str))
V18210 22 void delay(void);
33
@ swzsao s
LED_GRNEINO I |35 void my_main()
LED_RED:B0 2|5 1
LED_TMR: Timerint |7 =
omwm‘ | Elg sendstring(“welcome to Frocessor Expert and Codedarrior! \r\m\n");
@ Poo = B while (3) (
fer 31 == | if ((SWl1_Getval())ws®) /* Check to see LT Sl has been pressed */
nL L ; 2 SWl_pressed(); i
* Project Creation v Budd/Dobog [, "
g2 Import peoject & Build (A1) - ~ e
% Import eample peogect & Clean (AN L«"“""’“ v 'l!| Bl B~-r5~"0]
i Import MCU executablefle 15 Debug ‘\Cmmc’”‘"‘[’ = 3.1 S,
™ New MCU progect - Sottings o
™% New MQX-Lae project W P ‘tings ‘Building roj
ropect 'Ewecuting target 1] ”
% Buldsetings | 'Invoking: ARM Ltd Win SeleCt Debug
S Debug settings | "Ci/freescale/Cd MU v /bin/arm-none-eabi-gcc™ §'project_l.args" -o"project_l.elf”
‘Pinished building target: project l.elf’ ;
o " J o -
o BESEL]
R
Frovecn, tw Framiorie gn &, 08, CodoTER?, Cndetbumice, Cmire. Conons, G ¥ P Evergy B Sukiors i, S v, weewl B, FowwOUICT

L 4
Z “freescale"
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X
Application Test: Download/Debug

e 6t Segch Browa Bun MQKTooh ProcemorEmpet  Window  Help
oy~ s -SQ;’:’.‘?]E & B U, | 55 s n%mm

| Bl Codearrior Projects 1

0

— L
@Al e g,p File Name = . -
\ = | D
‘ File Narme Budd 3 11/* Includes needed for the high lewel devices to work, copied from Processarixpert.c */ Q
=~ project 1 : FLASH | 12 Minclude “Swl.h" E
ﬁ.m 1) winclude "Sitlolddl.n"
10 Minclude "SW2. W7
i’:’““"“""“" 15 Minclude "8itToldds A"
& FLASH Bl 15 minclude *LED_GRM.H"
& Genmrmed_Code 17 winclude "3ltIotdd3.h" L
D Processortapent.pe 10 #imclude “LED RED.h* -
. project 1_FLASH_OpenSC 19 #include “8itlolddd.h”
S Project Hesd 411 20 gimclude "LED_TMR.h®
21 #include “TiwerIntiadl.h®
&5 Project_ Settings 22 #include “TU1.h"
- SadmalyzsponasMinage 23 tinclode "A51.h" ]
& Sources :J ginclude "ASerialidel.h™
T E) fvetse v

t:(unpmm-pqetu 2

/* declarations needed for the subroutines */

=% -
— a . ‘ 20 woid SW1_pressed({void);

(5 Ralerenced_Components ol 30 void SN2 pressed (void);
4 PYCInit GPIO 31 void sendstring (char *str);
€ swiBaio 33 vold delay(veid);
) swsiio S
) Lio GRreEas0 5 vatd my_matn()
€) Lio peD S0 o
63 LED_TMR:Timesint P [ Q:gr S§ aar
GASl:ArymmSmd sendstring(“welcome to Precessor Expert an 2 \n
{ & D k- hile (1) {
V X =" =M if ((SW1_Oetval())ws@) /* Check to see if 3M1 has been pred
2 ‘ st _presied( )3
w Project Creation v Bubd/Debug < .
ey Import project & Bule (AlN) = . —
9 Import example project o Clean (an) l;;_w.emk& 3 \.’@ R 2B - B‘
i2s Import MCU executable file 55 @g COT Build Console [project 1]
C3 New MCU v Sel Debog J FLASH T .
= mef:":'n’m Se. ot U prapect s FLASH OpeanSDA (ALT20) - R T

g C:\Frenscale\ON MCU v18.4\g0u\bin\»ingw32-make -§8 all
% Build setings
i Debug settings mingu32-make: Nothing te be dene for “all'.

— 2 EY.e|
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Application Test: Debug Perspective

15 project §_FLASH_OpenSOA [CodeWarnor Dowrloed]
& ARM Processors, project 1. e¥ (Suspended)

= 2 mun{) Processoriapert.c50 000001085
= 1 _thumb_stactup() _arm_start o273 (00001 ce

Breaka} r]Vti _ Processorbpertc : 5 Betse |
S4void wy_sain{volid);

?% f*lint -ssve =970 Disshle MISAA ruls (6.3) chec
50 int main{void)

59 /*1int -restore Enable MISAA rule (6.3) checking

oo g

B /* write yoor local varisble definition here */
n2

€3 %" Processor Expect Internal foltisiliatlion

a4 Pr_low level init();

6% /Y'Y End of Processor Expert Internal initializ

67 /" write your code here */
EE /Y For exasple: for{;:) (

W wy_sain();

» Project Creation v Hullkd/Detug  ~ Settiogs
g3 Impert peoject - Wy
I} Impar example project v an -
a3 Impent MCU exscutabletie %

1 New MCU preject
[} NewMGX-Lite project

" Commander View

L 2

L 4
Z “freescale"

*ing

DOU'Y WEKVE THIS CODEII ***/

mtizn.

i

[

i

{

|
’

KO I B L2 S PRI ITF ISR
¥ Theead [I0: 050] (Suspended: Signal 'Hal' received. Destription: Uver halted theead.)

o C\Lksers\ gma00L ! werkspaceDVF Teaining\guoject T\ FLASH\ project 1o (B/13/13 732 AM)

Debug View

p[uM Processan, preject 1ol

gitters O Brmatpeints| (I Memory| Bh Meddes  © o5 = | [F - Fx k|- =0

Neme Value Location

Variable View Stack

“ O || & Dissasembly 11 - =0
2 Enfter location here v | & mlgﬁ;u e
fi 2e ( - |
|# eososors: [ puh (4,16 ‘
eaoRlafa:  add r7,5p, 9 |8
“ PE_low_level_init(); |3
S00aiarc: bl PE_low level init (8x7ef); Bx0000@7cd
™ wy_main();
“‘,n: Y ol anla falsunn . Buasscof.n

. 4 | = Disassembly
15 ONS1105: ' -
Editor | J . View

OO0 e e e
57 )
L 8L <Py .7
SO 10e pop (¢7.p2)
1D TR NaTatscrunt @
.

#4 Commander © 7 012 poblers S Canale 5 P Temine B % EgE@E <0-ri-=0

Console View Stack
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Application Test: Debug Perspective

Reset Suspend  Disconnect Step Into Step Return

I |

@ [ S S T TR

IR

Resume Terminate Restart Step Over
<&
' e, fw -.uh:.n o, G5, Cod E L Cadumie " t:?--‘un.v ‘n‘o L"'n v“ n_-r. e R el «\:N-‘:U.':
Z “freescale- I | e e P e et
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Application Test: Setting up Terminal

Studio
ficro | Window | Help

Mew Window

Mew Editor

Select “Window”

Open Perspective 4

= =08 Fﬂk Variables &2

Mlame

Show View 4

A Customize Perspective...
Select “ShOW V|eWS” Save Perspective As...
Reset Perspective...
Close Perspective

Close All Perspectives

Mavigaticn 4

Qéb Refresh Debug Views

ﬂ Preferences

The application uses the uart to “print”
data. An easy way to see this is to use
the built in “terminal” in CodeWarrior.

Select “Other”

issed */ \

Be@Ddadl

Erkloo: ol

o=
==
=2
==

IR

Breakpoints
Cache
Commander
Console

Debug
Debugger Shell
Disassembly
Executables
Expressions
Memory
Memory Browser
Modules
Outline
Problems
Registers
Remote Systems
Signals

Software Analysis
System Browser
Target Tasks
Tasks

Variables

Other... L\_.5

Alt+Shift+Q, B

Alt+Shift+Q, C

Alt+5Shift+Q), K

Alt+Shift+Q, O
Alt+5Shift+Q), X

Alt+Shift+Q, V

Alt+5hift+Q, Q

L £

Z “freescale"

it Registerq o,
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Application Test: Setting up Terminal

’EMicre Window  Help
i - i}l h :Ii-}| - JE:::I {::l - N -
: %| i _'TEI‘H F E ff @ m v| = = O |[t9= Variables 22 i

¥ Show View o &) ]

ype filter text |

= C/C++ -
= CV5

= Debug

= Help

= Make

= MQX

[= MQX Performance Tool Category
= P&E Microcomputer Systerns

€] Cpu.c 1 = Processor Expert

= Remote Systems

= Software Analysis

= SVM

Expand “Terminal — || &Tem

4 [= Terminal

v | Jeminal fegminal
SW1 has been pr‘e/[ OK I [ Cancel
Click “OK" —

ASH\project_1.elf (8/]

m

4

Select “Terminal”

L £

L 4
Z “freescale"
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Application Test: Setting up Terminal

5

[Ble £t Sewch Drowa Bun RICS MQX MQXTools PEMro Window Help
= AR & F-Mo- - d-F-eor £y (o) & vce
(% Debug 51 "5 oo Vanables 5 Regters| % Breskpoints| () Momory| Mk Madules| £ <k | [ v) 37 R (T T U0
e L R Frii‘f.ixﬂ""‘.' 'ia' Name Value Location
T project 1_FLASH OpenSDA [CodeWarrmr Downicad] '
B ARM Processors, project 1o
»# Thread (ID: 0] (Runreng)
Wi CAUsers\gmandl\woskspaceDWFTraining\project_I\FLASH project_1.eH [B/13/13 4:26 PM)
E Problems (E Caonsole (g‘ Terminal &3 = |1_|E| Eﬁ| - ﬁh - x =0
Mo Connection Selected
-
-
;; else |
44 LED_RED_PutVal(l);
Ab
s
ah if ((SM2_OetVal()) ==0) /* If S42 has been pressed * S >
‘n O mreavendl ).
. . . J ‘
8 Comemander 4 T =0 problerm [ © Comaole 39 Teminal £ : ) Bl @E 2. x=0)
|~ Project Creation ~ Bubd/Debug  ~ Settings o Conn s Sotectin) —~
| gy Import project 5 @y GE 3
] Impott example project v “wn % ‘
g2 Import MCU mwcutebie file & % i
™ New MCU peoject
9 New MQX-Lite project
K " J B -
* Writable Smattinzet | d4:10 aEY LS

L 4
Z “freescale"
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Application Test: Setting up Terminal

=

{2/ Problems (E Console (@ Terminal 2 &f &7 irE| 5E| B rx -0

Mo Connection Selected

ﬁ Terminal Settings /

View Settings: Select “Settings”

View Title: |Terminal

Connection Type:

’ Serial -

s — Setup the parameters

ot (115200 -] - Connection Type: Serial

- E } - Port — See your Device Manager
parity: - |None ’] - Baud Rate: 115200

Flow Contraol: ’None v]

8,1, none, none

Timeout (secl: 5

| ok || cancel

L £

L 4 Sresecrs, P Framioite kgn &0 CodeTER? Codemanse, O re. Unirns, U Man e Erergy D Suktors wgo, S hwin, rotiwt, oo
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Application Test: Single Step

Frebug 13

%o ES2orF RS E m-
4 E project 1_FLASH_OpenSDA [CodeWarrior Download]\
4 'r, ARM Processors, project_1.elf (Suspended) .
ﬁiﬁmﬁ Thread [ID: ng] I{J5uspended] ’ Click “Step Over”
|= 2 main() ProcessorExpert.c:64 (:000010fc |
= 1 _ thurnb_startup() _arm_start.c:279 0x00000f ce
.E ChlsershgmarlilvworkspaceDWFT rainingtproject_1\FLASH project_1.elf (8/13/13 7:32 AM)

E my_main.c [@ ProcessorExpert.c &3 @ Events.c ]

S4wvoid my main(wvoid);

55

56

57 /*lint -save -e978 Disable MISRA rule (6.3) checking. */
S8 int main(void)

59 /*lint -restore Enable MISRA rule (6.3) checking. */

&8 {

61 /* Write your local variable definition here */ .

62 Editor moves
63 /*** Processor Expert internal initialization. DON'T REMOVE i

54 PE_low_lewvel init(); to next Ilne
65 J/*** End of Processor Expert internal initialization. wExS

66

67 /* Write your code here */
68 /* For example: for(;;) { F */

78 my_main();

4
L £
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Application Test: Single Step/Step Into

ﬁww % i = B |9 variables 3
-~

L A A A L R Name
a [C] project_1_FLASH_OpenSDA [CodeWarrior Downloa
4 &% ARM Processors, project_1.elf (Suspended)
a ® Thread [ID: 0:0] (Suspended) C“Ck “Step Into”
|= 3 PE_low_level_init() Cpu.c:195 0x000007 &5 |
2 rain() ProcessorBxpert.c:70 000001100
1 _thumb_startup() _arm_start.c:279 0:00000f ce
.E ChUsershgmard0l\workspaceDWFTrainingproject_1\FLASH \project_1.elf (8/13/13 7:32 AM)

il

3l Re

-~

Yy _main.c (@ Processorbxpert.c (@ Events.c (@ Cpu.c &2

199 /* Initialization of the SIM module */
2e@ /* PORTA_PCR4: ISF=8,MUX=7 */
281 PORTA_PCR4 = (uint32 t)((PORTA PCR4 & (uint32 t)~(uint32 t)(

202 PORT_PCR_ISF_MASK

283 1) | (uint32_t)(

264 PORT_PCR_MUX(@x@7)

205 ))s

286 /* Initialization of the RCM module */

287  /* RCM_RPFW: RSTFLTSEL=8 */

e meks mEs s 0 Fo.r oy o Fol st v mRmil ReETrl Terl S ari v o

L £

159 ** The method is called automatically as a part of the

1o ** application initialization code.

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

102 %% o e e et e e e Editor moves

193 %/ i

194 void PE_low lewel init(void) / to next I|ne
% 195§

196 #ifdef PEX _RTOS INIT

197 PEX_RTOS_INIT(); /* Initialization of the selected RTOS. Macro is defined by the RTOS

198  #endif

Frovecw, O Frmmiese g &0Nws, -8, CodeTER?, Codemtume, O e Cotrns, G 8mn e Erergy Efws Sokions s, S vt rotew(?, MG, FrweUCT
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Application Test: Single Step

3

R-SQ%8-N&  £-8 - | £~ L-3-Se-a- i S Ol L CrC-
5 Debug 3 = I bt Varinbles 21 - T Regaters | O Memory| WA Modules]  © ok B vl ¥ % (=0
%19 B LSRRI ST w-[S D 7| reme - - Locaton I

« [T] project_1_FLASH_OpenSDA [Codewarior
4 @R ARM Processon, projct L.elf (Suipended)
4 @ Thread (X1 0] (Suspended)
= 3PF_low Jevel_int{) Cpu.c201 0500007 ec
= 2 main() ProcessorExpert.c 10 000001100

Click “Step Into”
= 1 _thumb_startup() _atm_start.c:272 0000006 ce

i Ch\Users\gman0f \workspaceDWF Training\project 1\ FLASH peoject Lol 3/13/13 732 AM)

| [ Procesoripens .—éwt r!.@—_cw‘“‘_

The ;ct.‘\.v.! is called su{cv\:tiullv 23 n part of the
spplication initialization code,
This eethod Ls Internal, It (s used by Processor Expert only,

Editor moves oosnare: g 2,80 El

VOBV Ten: add r7,sp,e@

t t I 201 gv:sscu » (uint32_t)((PORTA_PCR4 & (uint3d_t)-
* GO0ReTec:  1dr r3,[pe,8256)
! wifdef PEX_RTOS_INIT O neX Ine ©00007¢e:  ldr r2,[pc,#256)
RTOS_INIT "~ of the sslocted NTOS. Macre Is defined by the R72% ¢ " 200087f0:  ldr rl,[r2,#16]
BTG 03 InAtiall s by e oeonrti:  Tdr ra [y uase)
9 /* Initdalization of the SIM wodule ; SOBN7Fa:  mnds r2,71
B /* PORTA PCRET 1S7e0 MUNAT */ ¥ | CHeRN7TE: move r1, 82248
PORTA_PCRA » (ulnk32_t)((PORTA_PCRA & (ulntsa_t)s(uint3a_t)( Go000713:  lsls ri,rl,=3
; m_xa_xv_mé: A - 200007fa:  orrs r2,rl
3 1 (uinta2_t)( sod0a7fc:  str r2,[rs,#16)
PORT_PCR_Mux(exa?) o RCM_RPEN B (uintS_t)=(uintd_t) (RO _ROrW_RSTFLTSE
1) = e R GOBORTe: 1dr r3,[pe,0248)
/* Initd @0peed0e - 1dr r2,[pc,8244)
/% RO RO RS EL=b */ 80908882:  ldrb r2,[r2,85) =
S0 BOM DBEM Be fulatE thelulet® 2 A(OCM SRO0 BETEI TEEL J By - AARAARDL S winth r?. r2
o i ’ | m = »
|8 Commander i ¢ !.;Pmﬂ'ennlecm 5 »,Tummd.; » X %= .HIEEI{ # B rsv=n
~ Project Creaticn v Buli/Debog  ~ Settings preject.1elt :
Lz Import project < wn @ '
[ Impont mample peoject v o
s Import MCU executable file i3 @
™ New MCU peoject
5 New MQX-Lne penject -
“ | P L) 4 Y
o* alme s w

L 2

Frovecwn, O Frmiosie ign. &rWwo, C8, CodeTERT, Codemamsir, e Ut e, O 8an e Evegy Eow Sultore s, Siwin, roten(? MG, FowwdUC

L 4
' ' 135 Frocossr Capee, orll, Coras, Satvhans, B Stvdara s kgo, SanCae Syvgreny and Voriis sy makenn o Frssca Seecondate, oc Fey US S 67 OF
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Application Test: Single Step — Step Return

Eile Edit Search Project Run RTCS MQX MQXTools PEMicro Window Help

HN-HEIA- M $  F-8  H- F- H-F-0era-

M = O |[t9= variables 2 it Registers} S Breakpoi
RUDe I BTS2 epI || SENE e |FT D 7| Name v

a [T project_1_FLASH_OpenSDA [CodeWarrior Download]
4 &8 ARM Processors, project_1.elf (Suspended)

a4 o Thread [ID: 0] (Suspended)
|= 2 main{) ProcessorExpert.c:70 000001100 |
= 1 _thumb_startup() _arm_start.c:279 0:00000fce

g C\Users\gmar001\workspaceDWFTraining\project_1\FLASH\project_1.elf (8/13/13 7:32 AM)

Click “Step Return”

55
56

1

EYI ST S T = I o W, I R WY ]

El my_main.c El ProcessorExpert.c 2

S4void my_main(wvoid);

57 /*1lint -save
g int main(void)
9 /*1lint -restore Enable MISRA rule (6.3) checking. */
eq

-297@8 Disable MISRA rule (6.3) checking. */

/* Write your local variable definition here */

/*** Processor Expert internal initialization. DON'T REMOVE
PE_low_level init();
/*** End of Processor Expert internal initiazlization.

/* Write your code here */
/* For example: for(;;) { } */

my_main(};

@ Events.c 1 El Cpu.c 1 = B8
Editor moves to line
after the called routine

L 4
Z “freescale"
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Frocosser Cicoee, Jorll, Saras, Satwhanss, Sa Stehara s kg s Syvpreny and Vorils sy wadwmnc o Frsscas larecosduts, sc Fley US 92 87 OF
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Application Test: Single Step — Step Return

g Debug - project_1/Scurces/my_main.c - CodeWarrior Development Studic

File Edit Search Project Bun RTCS MQX MQXTools PEMicro Window Help [}a
LMELIRSG TR AL RLASEARE A AR

%¥ Debug 2 =8 Mﬂ# Registers} S Breakpoi
=

RO D ES ST | PER|SENE T Name v

o Thread [ID: 0:0] (Suspended)
3 my_main() my_main.c:
181 000001104

m_start.c:279 0:00000fce

WFTraining\project_ 1\FLASH\project_1.elf (8/13/13 7:32 AM)

2 main() Processorbxpel
1 _thumb_startup() _
.ﬁ ChUsershgrmar00l\workspa

Click “Step Into”

g my_main.c &3 [g ProcessorExpert.c 1 [£] Events.c 1 g Cpu.c 1 =8

38 woid SW2_pressed (void); -
31 wvoid sendstring (char *str);
32 woid delay(void);

8 sendstring("Welcome to Processor Expert and CedeWarrior! \rinin");

& while (1) {

1 if ((SwWl_Getval())==8) /* Check to see if SWl has been pressed */
2 SW1_pressed();
3
1 else
5 LED_RED Putval{l);
6
7
8 if ((SW2_Getval()) ==8) /* If SW2 has been pressed */ i
Q ST mraccadfh.
4 k
L £
' Frosecrn, B Framiodle gn &0, G2, CodeTERY, Codetamir, O U rns, U Ban e Evergy D Sultore s, S hwin, rodew? PG, FoweUiCC
Srocesssr Capee, 2ol Coraa, Satwhass, Be Sadaias ko, SanCae Syvpreny and Vorios s malemna o Frsscae Serecondats, B USPx T O
Z “freescale " B e e e e S o o o
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Application Test: Run

e ot Sewch Boject Bun RICS MQX MQATook PEMro Window belp
| Q- & TN B~ 5~ e et &

3 (o

=) v

o ()

twe[@-iFx%(r~=0d

RO > mE]
« [T] project 1_FLASH_OpenSDA [CodeWamor Download)
G ARM Procemces, project 1.4lf
»® Theead (% 00] (Running)
p Chllses\gmad0l \workspaceDWFTenining\ project 1\ FLASH preyect 1alf (B/14/13 233 AM)

AT TS

1 Neme

Locaton

»

-

| |[§) mymainge 0 [0 ProcessorErpente | & Eventse | (€ Cpue |
1 woid SW2 pressed (void);
11 weid sendstring (char *str);
12 vold delay(veid);
33
“
35 void wy main()
e q

sendatring(“Welcome ta Processor Expert wnd Codedarrioe! \rin\n");

while (1)
if ((S¥1_Oetval())==0)
SM1_pressed();

/* Chech to ser AT SN Aoy heen prossed */

else
LED_RED_Putvalil);

BF ((SW2_OetVal()) ==0) /* If %2 han hewn prwssed */
MY ansrradin.

= m}

REY: PR

= 02 Disesembly &
«  Nodebug contest

Trter lncation heve

aJ UART “prints”
message to
Terminal View

D (R |

A Communger - 7 =0 2 proiems @ Consle [ T 11 M EL @S- x=0)
= Projeet Crowtion ~ Buld/Dobug  ~ Settings | Sensk {COMS, 115200, 8, 1, None, Nane - CONNECTED]
G . _ Welcoee to Processor Expert and Codebarrior!
L=y Impont peoject & Buid (A0 WP Project setting:
™ bmport examgle project o Clean (Al) % Buidsettings
g3 Import MCU ssecutablefile £ Debug Ko Debug settings
% Mew MCU project
% New MQX-Lite project
T —_ J '
n - > &

L 2

L 4
Z “freescale"

138
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Application Test: Inspect Registers

File Edit Search Project Run RTCS MQX MQXTocls PEMicro Window Help
rﬁ'" ‘Tﬂﬁ}{h‘g‘%ﬁﬁfﬁvﬁvﬁv{b{bvﬁbv

RO DI ES S 2 eS| B SEME w5 D 7| Name
4 [t project_1_FLASH_OpenSDA Y odeWarrior Download]
4 |8 ARM Processors, pmject_llm
p® Thread [ID: (0] (Running)
p| C:\Users\gmar001\workspaceD rainingproject 1\FLASH\project_1.elf (8/14/13 8:33 AM)

Click “Suspend”

1
L 4
' Frosecrn, B Framiodle gn &0, G2, CodeTERY, Codetamir, O U rns, U Ban e Evergy D Sultore s, S hwin, rodew? PG, FoweUiCC
' ' 139 Frocesssr Cigee, Jorll, Soras, Satehas, Sa Saedaras ko, SanCae Syvpreny and Vol sy madennc of Frsscal Swecondste, oc Fey US Fx ST OF
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Application Test: Inspect Registers

Select “Register View”

[ @ %% Debug | Big C/C+

-
:)=9= Variables | i1

Registers"ﬁi\'l Breakpointw a Memorﬂ B Modula} = Eq

) <t B B~ | g | 09 =7
% Mame Value Lecation ':
4 User/System Mode Registers .[
I sl fffe038 SRO [
aist (00000001 SR1
i R2 (00000275 SR2 i
I — T hﬂ | r
- b
= O ||z2¥ DisasDisassembly &3 =
Expand “User/Syst s s Enter location h auEE) s |
p yS em nter location here - | & | 9 5
I ” al m for(n=0;n<28;n++) -
Mode RengterS 2) epepledd:  ldr r3,[r7,%#0]
@) epee1eds: adds r3,#1
®) @eepleds:  str r3,[r7,#0] E|
@) opaeleda: 1dr r3,[r7,#8]
F B BREe1adc cmp r3,#19
@) Beselade: bls delay+8x12 (@x1@d2) 3 BxBeeeled2
81 89 for(i=0;i<3008;i+)
@) BBeB1eed: ldr r3,[r7,%#4]
@) Beeelee2: adds r3,#1
@) enaelesd: str r3,[r7,#4]
@) enaelecs: ldr r2,[r7,#4]
@) enselecs: 1dr r3,[pc,#38]
= = By RBRARTASA Fma r? 3

<

L 4
Z “freescale"

140
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Application Test: Inspect Registers

25 MQX MQXTeols PEMicro Window Help

Fomipe g LoHwer - e B Dbug) B /-

= B |[t9= Variables | i1} Registers 2 . % Breakpoimsw ] Memorﬂﬂ.Modulﬁw L) =k | '| & og | g~ =0

! {Q‘v| @ %| i _‘T;‘H c;,wa B ff i m v| _-]ET’ % 1| Name Value Location o
=Warrior Downloa M User/System Mode Registers I
(Suspended) it Dal fffe038 SRD
) i R 000000001 SR
3 100001042 | H £ 4 1010
3 0x000010d2 | CIle Step Over 108 R2 000000275 SR2
.25 00000103 ¢ i R3 0:40000000d 5R3 i
£rt.c:81 0:00001104 - T : O

arm_start.c:279 0:00000fce
DWFTraining\project_1\FLASH \project_1.elf (8/14/13 8:33 AM)

s
=08

B 3 s ©

= Changed registers
R are highlighted

rt.c 1 [£] Events.c 1 [g] Cpu.c 1

a1 for(n=@;n<2@;n4+)
tiUI"I 'FDI"' SI"IDI"t delay *******************J{' BEea18cc: movs r_3J#,B
1 life coding - for demonstration only */ BERE1ece: str r3,[r7,%8]
eeealede: b delay+8x14 (@xleda) ; Bxepealeda El
93 asmi "nop”);
¥ @oveled2: nop
a1 for(n=0;n<28;n++)

aapalads: ldr r3,[r7,#8]
BeBa168d6 @ adds r3,#1

Bapeleds: str r3,[r7,%#0]

eapeleda: ldr r3,[r7,%0]

Bapelede: cmp r3,#19

Beealade: bls delay+8xl2 (@x1ed2) 1 BxEeeR1ed2

Frosecrn, B Framiodle gn &0, G2, CodeTERY, Codetamir, O U rns, U Ban e Evergy D Sultore s, S hwin, rodew? PG, FoweUiCC
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< fr l ™ 141 Arvare, Suetn. BenSinck Corwhwr, Funie, Laywaespn. Migrvy, VG, Petors = & Futge, Oorii Ocevangs, OU00 Evgrm, endy Py, SUANIUOS Soww, fumcbot. Vysrsd
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Application Test: Inspect Registers

.

¥ Debug - project_1/Sources/my_main.c - CodeWarrior Development Studio
File Edit Search Project Run RTCS MQX MQXTocls PEMicre Window Help
rﬁv |--.'j__v% 'El:-{h ;ﬁvﬁ? ﬁ;v __,q;"-'v _:!? "l".:‘lh Tﬁ}j{}jv W
"~ =
%7 Debug &7
Tl S P2 is| R & D E me
4 E project_1_FLASH_OpenSDA [JodeWarrior Download]
4 &2 ARM Processors, project L.elf (Suspended)
4 i Thread [ID: 0:0] (Suspended)
= 4 delay() my_m#n.c:gﬂ 0:000010d2 |
3 my_main{) my_main.c:55 00000103 ¢
2 main() ProcegsorExpert.c:81 000001104

1 _ thumb_startup() _arm_start.c:279 0:00000fce
gl ChUsers\gmard01\workspaceDWFTraining\project_1\FLASH \project_1.elf (8/14/13 8:33 AM)

il
il

Click “Terminate” to stop debug session

Srwescrn, O Framieshe kgm0, G5, CodeTERY, Caoum
Sroceeser Kigee, Joall, Gorans, Satwhans, S Satedasaw ki
']

: > freescale ™ 142 A, . . oot o s
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Application Test: Setting Breakpoints

M_@I ProcessorExpert.c \I @ Events.c \I EI Cpu.c 1
34

35 void my _main()
36 {
37

WLk sendstring{“Welcome to Processor Expert and CodeWarrior! ‘\rin\n"};
39
48 while (1) {

a1 if ((SWl GetVal()})==8) /* Check to see if SW1 has been pressed */
42 SW1l_pressed();
43
e else
a5 LED RED PutVal(1);
45
47

Double click 48 if ((SW2_Getval()) ==0) /* If SW2 has been pressed */

. 49 Sh2 dih;
at line 38 : —pressed()

and line 41 51 else
52 LED RED PutWal(l); /* make sure led is OFF */

to set breakpoints
54 delay(}; /* for demo purposes only, not recommended in real life :) */
55}
56 }
57

L £
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Application Test: Setting Breakpoints

Click “Debug” to restart
the debug session

M HE KR~ $  F-8 - P FHrFH ooy

RO DI BN eI | R AENE L F

&l

% Debug 23 - Eq
i

Frosecrn, B Framiodle gn &0, G2, CodeTERY, Codetamir, O U rns, U Ban e Evergy D Sultore s, S hwin, rodew? PG, FoweUiCC
Srocesssr Cpee, 2ol Coraa, Satwhas, Se Sadasas koo, SanCae Syvwpreny and Vorios s malenna o Frsscae Serccondate, oc Fey US Sx 87 OF
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Application Test: Setting Breakpoints

Codeiarrior Alert x
= x|

Click “OK”

Breakpoint Warning :

A to continue
Urable to set all the breakpoints requested, Some breakpoints may be disabled and debug Session
will not stop the processor,

[ Rermember rmy choice and don't show this dialog

- This error occurs because the number of break points set exceeds
the number of breakpoints available on the chip.

- The KL46 only has 2 breakpoints available.
- There are 3 breakpoints set

- At main

- At line 38

- At line 41

® £

o e i Ak 3 ComES G, e o it ety s Sy e o 6 v
Z “freescale" B e o e e e et e e . o S o et
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Application Test: Setting Breakpoints

- Code stopped at first user breakpoint and not at the system set
breakpoint at “main”.

K@ my_main.c @ ProcessorExpert.c \I @ Events.c 1 @ Cpu.c 1
34

35 void my _main()

36 {

sendstring("Welcome to Processor Expert and CodeWarrior! “rinin™);

while (1) {
if ((SWl_GetVal())==08) /* Check to see if SW1 has been pressed */
SW1 pressed();

else

LED_RED_PutVal(1);

if ((sW2_getval()) ==8) /* IT 5SW2 has been pressed */
SW2 pressed();

« Click “Resume”

L]

L £

' Tereorn, O Frmioie gn & Lot ERY Codulumur, O re Ui rns, U Ban M Eregy Dune Subtore s, S hwia rodew(t 44 3
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Application Test: Setting Breakpoints

- Click “Step Return”

#

@ my_main.c &3 EI Processorkxpert.c 1 @ Events.c 1 @ Cpu.c 1

4
Swvoid my_main()

6{

7

8 sendstring("Welcome to Processor Expert and CodeWarrior! ‘\rinin");

9

8  while (1) {

1 if ((SWl_GetVal())==8) /* Check toc see if SW1 has been pressed */

2 SW1 _pressed();

3 \ Stopped at the
- else ;
. LED_RED Putval(1); next Break Point
&

7

8 if ((SW2_GetVal()) ==8) /* If SW2 has been pressed */

9 SW2_pressed();

e

1 else

2 LED_RED PutVal(l}; /* make sure led is OFF */

3

= delay(); /* for demo purposes only, not recommended in real life :) */

5}

. s
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Application Test: Setting Breakpoints

Click “OK”
¥ Errar il to continue

_ o debug session
FWs  Target request failed: Failed to step,
(X]

o

- This error message is displayed since there are too many
break points.
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Application Test: Setting Breakpoints

- Click “Resume’

#

@ my_main.c &3 @ ProcessorExpert.c 1 EI Events.c 1 EI Cpu.c 1

34
35 void my main()

sendstring("Welcome to Processor Expert and CodeWarrior! “rinln");
while (1) {
if ((SWl_GetVal()})==8) /* Check toc see if SW1l has been pressed */
SW1 pressed();
else
LED_RED PutVal(l);
if ((SW2_GetVal()}) ==8) /* If SW2 has been pressed */
SW2_pressed();

else
LED_RED PutVal(l); /* make sure led is OFF */

delay(); /* for demo purposes only, not recommended in real life :) */

1l
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Application Test: Setting Breakpoints

#

@ my_main.c &3 @ ProcessorExpert.c 1 EI Events.c 1 EI Cpu.c 1

34
5 woid my_main() Stops at next

6 { breakpoint

sendstring("Welcome to Processor Expert and CodeWarrior! “rinhn");
while (1) {

if ((SWl_GetVal()})==8) /* Check toc see if SW1l has been pressed */

SW1 pressed();

else
LED_RED PutVal(l);
if ((SW2_GetVal()}) ==8) /* If SW2 has been pressed */

SW2_pressed();

else
LED_RED_PutVal(l); /* make sure led is OFF */

delay(); /* for demo purposes only, not recommended in real life :) */

[ - WU S T T Y - TSN Iy 5 [ O W I S I W I o L
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Application Test: Setting Breakpoints

* Debug - project_1/Sources/main.c - CodeWarrior, Development Studio
File Edit Search Project Run  PEMicro - Window Help

il SR T A L A Z R T S R

35 Debug 52 =g
DRI B S RS BB H G

: 1 _ thumb_startupd) _ arm_start,c:279 000000234
“opel Di\workspacetproject_1\FLASH project_1Lelf (9/17/12 10:09 PM)

Click “Terminate”

Click “>>"

ﬁ | 3& Debug |% Hardw *

04= yariahles | %) Registers 12 O Breakpoints] a Memorﬂ =i Modulesw 2B || v % Hardware
g cic++

| |'7“'|_|_IJ;|

Mame Walue Location

ot User/System Mode Registers

bt Debug Registers

vio1 Flash configuration Field . 1] ”

&% oma Contraller (DMA) Cl |Ck C/C ++
&9 Flash Memary Interface (FTFA)

H% DMA channel multiolexor (DMAMLEDY v

*ErreE®E
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Check Point: Create a New Project to Blink an LED

- This hands-on lab shows you how to...

- Create a new project with the New Project Wizard v
- Select and setup High Level Components v/

- Generate Processor Expert Code v

- Import existing files v’

- Build the project v/

- Test the application’s functionality v

- This concludes our Lab session

- Question?
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Basic Eclipse Terms

thw Prercaly fogm, Aaec -3, CookTEST, oWt Cokiae, Contfim s, W, the gy : -
E¥Cont Sobamant by, Kneniy, voksieli] P00, Poww UL, Fymwascs Fapert a0, Qorivios, Saledessn :
M Sebnbuiens ‘rgm ShwrCres Spritury end ArtOn o traderirt of P e Sevtcomeboone e v
B U5 7308 Tr, CFL A s, Deetn. brritnch, Coenint Show, | ayessciae, Mol MO0 Aukam in s
Pechage. Ol Dormga QLT Orgiree. Puady Mag SMAETANTS Tawen Turtalied, bt sred Srems
dovrahs of Froesiae Sonaivedan ot el (v VWO FT s ot e fenpay of
Ve e nerens & 201% Pamacsle Semaaasucto e ’




\
4

y

A
Workbench

- Workbench = desktop development environment
- Contains all C/C++ development-related tools
- Shows different perspectives of the working environment
- Main window that appears when CodeWarrior Eclipse starts:

2 C/C++ - CodeWarrion Development Studio [‘:_HEHE]
Eile Edit Search Project BEun  Processor Expert  Window Help

== g F- - - . T % pebua | cicq+ |
™ Codewarrior Projects :-3 =0 =0
[H0 1% | 2 T &2 | File Hame | =

File Mame Siz

T Fresdom_mgx_test
& | * | [[2 Problems 53 El consols m = = 0
0 Commandar 7 e 7T D oitems
“ Diwscription RSl cn Path Locat,,. | Type

* Project Creation = Uuild

=g Import projeck 'ﬁ, SIS

MY Import ssampls project W Clma

2y Impork MCU executables File Fir. Db

9 Mew MCU project ok
< | >

| | Processor Expert service: (53%) == =&}

R
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Workspace

- Workspace = directory that stores the source code, files and
settings related to your work

- Specify the workspace on startup
- More than one project can be in a workspace
- To switch workspaces select File > Switch Workspace

2 Workspace Launcher

Select a workspace

Freescale CodeWarrior stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | C:iworkspace VH Browse... |

[luse this as the default and do not ask again

[ OK ][ Cancel ]
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Project

- Project = container for organizing files and folders
- All C/C++ work is done in the context of projects
- CodeWarrior creates projects in new folders by default

- New files and folders can be added to a project
= File > New > File: Creates a new file in project directory within the workspace directory

= File > New > Folder: Creates a new directory in project directory within the workspace
directory.

= Files dragged into a project are physically copied into the project directory
- Files outside the project folder (or outside the workspace) can be linked to a
project

= File > New > File > Advanced > Link to File System: Creates new link in project
directory within the workspace, which refers to a file in the file system

= File > New > Folder > Advanced > Link to File System: Creates new link to a directory
in project folder within the workspace. The link points to a directory in the user’s file
system. Creating this link will pull the directory and all sub-components into the
CodeWarrior project.
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View

- View = a “visual” panel in the Workbench
- Displays information about the contents of your workbench
- Different views are provided for different tasks
= Problems — Compile or other problems

= Console — Standard run window console
= C/C++ Projects — View of projects in workspace

= Breakpoints — Debugging breakpoints in open projects

- Editors are special “views” for editing files

E Problems X Console | Properties | CiC++ Index }:& ~ = 0O
? errars, 2 warnings, 0 infos
Descripkion Resource Path Location
= - Errors (2 items)
€3 Error: expression synkax error i, C CebugHelo line 17
€3 ERROR: Mon-zero return skatus from "C:), DebugHello Unknown
= E- Warnings (2 items)
£ Warning: wariable [ argument 'argc is not main.c HellaAgain line 4
& Warming: wariable | argument ‘argy’ is nok main.c Hello&qgain line: 4

® £
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Perspectives

- Perspective = collection of Eclipse views and action sets
organized into a layout that suits an assigned task

- Current perspective is highlighted at the top of the perspective window
- Perspectives are shown on perspective shortcut bar (top right)

T | M@ cic++ | %5 Debug

- Click the perspective icon to switch among open perspectives

- To open a perspective:
= Select Window > Open Perspective > [select -or- Other]
= On the perspective view, choose Open Perspective > [select -or- Other]

Open Perspective Icon > [ | % Debug | B c/c++

- To close a perspective:
= Select Window > Close Perspective

® £
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C/C++ Perspective

- Default views: R P e
- CodeWarrior Projects View s
- Editor (Area)
- Problems View ’
- Console View "
- Commander View '

e . Serw
----------- * A
et ML s e B Det
o AU o oo
B Webaons wiven || Prontern o
= babd Tty [-
‘ b ¥ -~
@ Gl b
L B

- Each view has an optional toolbar and menu that is separate from
those on the main workbench window.
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CodeWarrior Project View

- File space (folder) organization for source and object files

- Project folders are at the top level, but you can drill down:
Right-click folder > Go Into

- Filters types/status of resources to show (Toolbar menu >
Filters)

. L7 Project Explorer 23 = <}==5 = =0
- Other folders include: T
- Debug : Z:ifoject_Headers

+[= Project_Settings
- Includes (compiler dependent) - contains makefiles | s&=r .
. . . & #;';.P Binaries
- Binaries (generated by the compiler) ) Induces
: g II—|nI‘F;I5uI:I|:IE:35
H[= Lib
+[= Project_Settings
+ = Sources
DEMOQELZE CQuick_Skart 503 - HZS0S.L
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Editor Area

- There are multiple editors for multiple file types

- C/C++ editor for source code
- Text editor for text files

- To open afile:
- Double click on the file in CodeWarrior Projects or Navigator view
_or -
- Select File > Open File
- Each file opens up in a new tab in editor area

- Editors show changes in files since last save
- See the change bar (left side of text)
- Additions and modifications are color coded
- Hover cursor over change bar to see previous text
- Dirty file — indicated by * in editor tab.

- Marker area on left side of e (ORI S
editor indicates task, /7 Commens. aadec ners
bookmarks or breakpoint £ e
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Configure Editors

- To configure editors:

- Select Window > Preferences

= Expand General folder

= Select Editors > Text Editors

- Configure options:
= Show line numbers
= Highlight current line
= Color options
= Etc.

® £

Z “freescale"

® preferences

|tv|:-e filter baxt

=) General

Appearance
Capabilities
Compare/Patch
Conkenk Types
Drag and Drop

(=) Editars

File: Associations

[=I- Text Editors

Accessibility
Annotations
Hyperlinking
Lirked Maode
Quick Diff
Spelling

Kevs

Mebwork Connections
Perspectives
Search

Startup and Shutdown
Wweh Browser

‘Workspace

Analysis

CiC++

Coloring Editor

Freescale Licenses

Help

InstalljUpdate

Run/Debug

Team

Traditional Memory Rendering

AR

(3 RE R S

Text Editors (=
Undo hiskary size: 200

Displaved tab width:

[ insert spaces for kabs

Highlight current line
[] shaw print margin

T

[ show line numbers

Show range indicator

[] shaw whitespace characters

Enable drag and drop of text

Warn before editing a derived file

Smart caret positioning at line start and end

Show affardance in hover on how ta make it skicky

Appearance color opkions:

Line nuniber foreground
Current line highlight

Prink margin

Find scope

Selection fareground calor
Selection background color
Background color
Foreground color
Huyperlink

Calat: ‘E]

Mare colors can be configured on the Colors and Fonts preference page.

Restare Defaults I Apply I
I oK I Cancel
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Problems View

- Shows errors and warnings

- Filters on problems to display:
= Location of defective resource
= Type of defect
= Type of problem

- Double click an error/warning message to navigate to offending source

code
B Problems X Console | Properties }:& ~ =0
3 efrars, 2 warnings, 0 infos
Description Resource Path Location o
= - Errors (3 items)
&3 Error: declaration syntax error sample.h DebugHello line 7
3 ERROR: Mon-zero return status from "C:h¢ DebugHello Unknown
€3 Error: undefined identifier vz’ Myrmain. c DebugHello line 12
= - Warnings (2 items) !
& Warning: variable | argument ‘argc is nok 1 main.c HelloAgain lire: &
W sening: eavishla | sroumant kot ic ook _mAin.C Hellndnain line & bt
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Console View

- Displays standard I/O
- Echoes Make files
- Displays program output
- Console toolbar:
- Scroll Lock
- Clear Console
- Pin Console (save this console in separate view)

- Display Selected Console
- Open Console

L4
|

[SAPrDbIems «&"Tasks &l cansole 52 = Properties ﬁDebug Q;' Search |L u | C - ﬁ - =0

C-Build [DEMOGE128_Quick_Start_S08]
#% Build of configuration HC305 for project DEMOQE1ZS Ouick_Starc S05 ##%%

CiWProgram FileshFreescaledCW MCU Vi0.0%Wgnui\bin\make all
SDurces/DEHOQEIZB_Quic}c_St.art..d:2: #%*% multiple target patterns. 3top.
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Commander View

- One click access to most common operations
- Project Creation
- Build/Debug

i = ™y
g3 Commander &2 = B

* Project Creation + Settings

- Settings g2y Import project g3 Project settings
_ Miscellaneous % Import example project % Build settings
pag Import MCU executable file iﬁ" Debug settings
4 Mew MCU project

* Miscellaneous
F Mew MQX-Lite project

Welcome screen
v Build/Debug 4 Flash programmer

@, Build (Al
f Clean (All)
f‘;« Debug
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Commander View — Import Project

' 4
- =
£3 Commander &3 = B ¥ Import E=0 EE 5
Import Projects
- PrﬂjE'Et Creation - SEttings Select a directory to search for existing Eclipse projects.

|gxg Import project

(7) Select root directory: | | | Browse... |

1 Import example project ‘E;’ Build settings

Sy I . - @ Select archive file: | Browse...

g2y Import MCU executable file % Debug settings [ ]

1 MNew MCU project + Miscellaneous Projects:

4 New MQX-Lite project = Rechill
Welcome screen

* Build/Debug 4 Flash programmer
@, Build (Al

f Clean (Al
%5 Debug

[/] Copy projects into workspace
Working sets

Add project to working sets

YWoarking sets; v| | Select..

@ Finish | [ Cancel
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Commander View — Import Example Project

-
g5 Commander &2

@~ =0

* Project Creation

* Settings

/ A "’
J)Q.} > freescale

i2y Import project @,3 Project settings
E Import example project S ;

i2y Import MCU executable file Eﬁ" Debug settings
[ New MCU project * Miscellaneous

[ New MQX-Lite project Welcome screen
~ Build/Debug 2’? Flash programmer
@, Build (Al

f Clean (Al

%5 Debug

P
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Commander View — Import MCU Executable File

-
g5 Commander &2

@~ =0

* Project Creation
i2y Import project
1 Import example project

1 MNew MCU project
4 New MQX-Lite project

* Build/Debug

@, Build (Al
f Clean (Al
%5 Debug

* Settings
&% Project settings
%z Build settings

 Miscellaneous

Welcome screen
4 Flash programmer

L £
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|z2g Import MCU executable ﬁlew

172

5 Import MCU Brcutable = ol
Import a MCU executable file

Cheose the location for the new project

Project name: |

Use default location

Location: | ChUsers\gmarl01\workspace Browse...

@ < Back Ned » Finish
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Commander View — New MCU Project

8 Commander 52 = =i B o e
Create an MCU Bareboard Project
- iject Creation - Settings Choose the location for the new project
i2y Import project &% Project settings Project name:
4 Import example project %z Build settings Use default location
i2y Import MCU executable file i;'%’ Debug settings Location: | C\Users\gmar001\workspace Browse...
E New MCU project m
[ New MQX-Lite project Welcome screen
¥ Build/Debug 2’? Flash programmer
@, Build (Al
f Clean (Al
%5 Debug

@ < Back Next > Finish
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Commander View — New MQX-Lite Project

{-ﬁ Commander &2 =T 0 ¥ New MQx-Lite Project e
Create an MQX-Lite Project
- PrﬂjE'Et Creation - SEttings Choose the location for the new project
i2y Import project &% Project settings _
1 Import example project %z Build settings Project name:
g2y Import MCU executable file % Debug settings Use default location
i . Location: | Ch\Userstgmarl01\workspace Browse...
(7] New MCU project + Miscellaneous

1 New MQX-Lite rn'edﬁ
I 4 2 iogl Welcome screen

¥ Build/Debug 4 Flash programmer
@, Build (Al

f Clean (Al

%5 Debug

@ < Back Next > Era:

L £
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Commander View — Build

-
g5 Commander &2

@~ =0

DR s AR e T Bael RO

* Project Creation

Import project

Import example project
Import MCU executable file
Mew MCLU project

Mew MOQX-Lite project

* Build/Debug

¢ Clean (All
%5 Debug

kO

1
Lar L

* Settings

&% Project settings
%z Build settings
% Debug settings
* Miscellaneous

Welcome screen
4 Flash programmer

 ratrama e e

)
e R JUE-BN EeA-E R0 B0 S - 8

* Build Project

\i/ Budang project..

(Wunnnn

Invokng Command. czwmmvuow-m 6l

Clahways ryp o badiground
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Commander View — Debug

' et Bebyg | DS Pt gm 2+ ¥ arae Bove
= =a
&3 Commander 2 == B N I3 e et i v =
b FiEW L Y; o I © e T
Y it O e E L ot (e B B 3
L L e F w3 ™o e =

* Project Creation * Settings e v v bt  r—

& 400 L1 @ Dirwtet * P g g L 2w |
L Nl ek L e e T - # B g vt £ 0% 1

i4y Import project '@@ Project settings B oo e B

i i St ETWONNL ST (VO T D LS RNk Ao .
™ Import example project %% Build settings
p2g Import MCU executablefile % Debug settings — —

. ] .

.:} .
rJ NEW MCU prﬂJECt ¥ MiS-EE'“anE‘DIJS ’ ) §3pis e - “7 .m-:: “’i_tv_.rwi_:::' Tt
4 New MQX-Lite project oL gy o SRR 5 ST —

Welcome screen b i o e

RO e

¥ Build/Debug & Flash programmer ot me e o i L o mr.

& Build (Al i il ) TR
# Clean (All) e e

L

i e
#1 e v et N W N
Debug o b § ngrang

T e U
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Commander View — Project Settings
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£33 Commander 23 == i _ . e
Rasourcw rrciadt
* Project Creation ~ Settings N s ) g
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1 Import example project &% Build settings 0 Db frvm ol (CPAZRT)
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i2y Import MCU executable file Eﬁ" Debug settings P e il
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Welcome screen
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f Clean (Al
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Commander View — Build Settings

-
g5 Commander &2

@~ =0

* Project Creation

i2y Import project

1 Import example project

i2y Import MCU executable file
1 MNew MCU project

4 New MQX-Lite project

* Build/Debug

@, Build (Al
f Clean (Al
%5 Debug

* Settings

#: Project settings

%g Build settings
g Debug settings
* Miscellaneous

Welcome screen
4 Flash programmer
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Commander View — Debug Settings

' - = ™ i |
g3 Commander &3 == O ¥ Select Configuration o |[=E |ﬁ
¥ Project Creation ™ Settings Choose a launch configuration
pay Import project &% Project settings o e
1 Import example project %% Build settings EpmJ_ECt‘l‘FLASH‘P”E U-Multiink
gig Import MCU executable file I-%'%g Debug seﬁinM [E]project 1_FLASH_OpenSDA

1 MNew MCU project
4 New MQX-Lite project

 Miscellaneous

Welcome screen
¥ Build/Debug 4 Flash programmer
@, Build (Al

f Clean (Al

%5 Debug

@ oK Cancel
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Commander View — Welcome Screen

‘ ooy R | S
£33 Commander 23 = B e e e ket e -

* Project Creation * Settings

i2y Import project & Project settings

1 Import example project %z Build settings - Y, RN -

i2y Import MCU executable file Eﬁ" Debug settings

o ™ b 080U 5
% New MCU project ~ Miscallancons IR ) SR Ieseores
I New MQX-Lite project * Go to Workbench A Tutorisis

3 Q pra) Welcome screenH

¥ Build/Debug Flash programmer

@, Build (Al

& Clean (Al Phiocsciile

%5 Debug CodeWarrior
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Commander View - Flash Programmer

rﬁ Commander &3 == B ¥ Flash File To Target =

Erase and program flash devices.

. M . Simplified user interface for Flash Programmer
* Project Creation * Settings
Connection

Impert project Lfﬁ‘g’ Project settings Connection: | - L_series_labl_FLASH_PnE U-MuitiLink <[ Edit. [ New. |
Import example project ‘Eg’ Build settings N ———

Import MCU executable file ﬁ:% Debug settings [KL25Z128Md i +| [Browse..]
NEW MCU prﬂ-j Ect Unprotect flash memory before erase

 Miscellaneous File to Flash
Mew MOQX-Lite project le: [Brovse.
Ca pra) Welcome screen e o

 Build/Debug szj Flach prngrammerﬂﬂ’“ 0

% E-l._llld E_A”:] S::leas'll'argetTask
f Clean (Al '

%5 Debug
Erase Whole Device | | Erase and Program

IO E

-
i L

L £

Frovecen, P Fromiesie ke &Wws, G3, CodeER2 € . G Pve Errgy Bt Sukior s, St rediw?, PG, PrewOUICT
181 Srocessr Cpee, Jorll, Corans, Satnhass, Ba Sandaia s iy o Vorion s madermnc o P cake Bwecondste, e Fey US S A7 O

4 ™ Arvar, Seebs. Bentnck. Cowiur. Funte, Laywaengn, Mg/, VBT Patoos e, Dovi Oceverge DUC Evgrw, Hemdy My, SUANVOS Soww, Tumol ot Vysrsd
' 3 TIWLE e MR 0 Faeecois Raweonaat . e AR 0w SrDBET OF Sfvies (GO B TH SNGIY I T Napectve serars © X0 e AT drun e




~

L 4
Z " freescale’

Debug Perspective
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Debug Perspective

B5 Beboy - L_soren Mol s rovrvotns - Cotries Dreipond Bade i )

- Default views: E e
- Debug View e N :
- Variables View
- Breakpoints View
- Memory View
- Modules View
- Editor (Area)

- Disassembly View i

- Problems View

- Console View — .
- Commander View s

- Each view has an optional toolbar and menu that is separate
from those on the main workbench window.
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Debug View

- Shows the target debugging information in a tree hierarchy
%5 Debug 53 = 8

2 [ S i T m - =

= E RGE_I2C_FLASH_CpensDd [Codewarrior Download]
= ARM Processors, RGEB_I2C, elf (Suspended)
=g Thread [ID: 0x0] (Suspended: Signal ‘Halt' received, Description: User halted thread,)
= 2 main() ProcessorExpert.c: 101 000000724
= 1 _ thumb_startup() _ arm_stark,c:279 0:x000009d6
g DuiProfilesigmar00liLocal Setkingsi Templwzb0al\RGE_IZCIFLASHIRGE_I2C.elf (3/7/12 3:48 PM)

- Use this view to perform the following tasks:
- Clear all terminated processes
- Start a new debug session for the selected process
- Resume execution of the currently suspended debug target
- Halt execution of the currently selected thread in a debug target
- Terminate the selected debug session and/or process
- Detach the debugger from the selected process
- Execute the current line, including any routines, and proceed to the next statement
- Execute the current line, following execution inside a routine
- Re-enter the selected stack frame
- Examine a program as it steps into disassembled code

® £
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Variables View

- Lists all global and static variables for each process

()= Yariables 3 Zg Breakpoints | = Modules # B | & ¥ =0
Marme Yalue e
(=)= temph -Z2
()= termplr -1
(2 yp1zsc CRO000003C
(2 yp11sc CheO000000C
(2 pron CheO0000006
(2 prap 000000000 v
< >

- Variables changed since last update are highlighted

- To add a global variable:
- Select £ in the Variable View
- Select the global variables from the Global Variable dialog box
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Breakpoints View

- Lists all breakpoints set in the workbench projects

- Allows breakpoints to be grouped by type, project, file, or
working sets

- A breakpoint can temporarily be disabled without losing the
iInformation it contains

)= yariables  “o Breakpoints 2 = Modules X % 5 o W & ¥ =0

[].,0 Ciworkspace\DEMOQEL2E_Quick_Start_S08)Sources\DEMOGELZE_Quick_Start.c [line: 330]
Wl orkspace\DEMOQELZE Quick_Start S08YSourcesiDEMOOQELZE Quick_Start.c [line: 339]
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Memory View

- Allows memory to be monitored and modified

- Contains two panes:

- Monitors panel - Displays the list of memory monitors added to the
debug session currently selected in the Debug view

- Renderings panel - Displays memory renderings.
= Content is controlled by the selection in the Monitors panel.
= Can be configured to display two renderings simultaneously.

()= variables | 1§ Registers | ©a Breakpoints | [ Memaory 52 =i Modules = B8
@ - il T B I EE ﬂ:*b Bg- ~
Monitors of 3 % |0x8a0 : 0x840 <Hex> &3 =p Mew Renderings...
@ Dxgal Lddress o - 3 1 - 7 g - B c - F ~
Qoooosan SO0BSSZED O0ALAFOOZ3 YEGOOOFO 69FE7ERS

Q00008E0 01337Ea0 ZB4EG0ZZ DZ0=294a0 Z54B1581cC
Qoooosco O00FO04CFS ZZ4EB0ZZ DZO0zZ5460 Z04ES0Z2
aoooosDa 12039460 1F4E151cC Q0F040Fs 1C4E50z22
Q00aosED 1zZ035460 1C4E0222 SA4c601A44E 151C00F0
ooo00osF0O  35FS5174E goz2Dz0z She0164E 151CO0F0
Qoooo200 ZDFS134E 0221203 S9460134E DZZ=25460
a00a0910 104E151C O0F022FS AD4ES0E 2 DZ0=25Aa0 b’
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Modules View

- Displays information about the modules loaded in the current debug

SESSIOn 6= yariables | %@ Breakpoints | 26 Modules &2 P = |
= %% DEMOQE126_Quick_Start_508.ab A |D:/Data/MCT10/DEMOQELZS Cmick Start S05/ Im
- Executables @ DEMOQE12;I_cQuic:_rStart.ca i - N - N
[£] DEMOQE1Z8_GQuick_Start.c
- Shared libraries hf
. . stdbypes.h
- View consists of arvaveh
. DEMGQE128_uick_Start. h
tWO areaS. @ start08.c - -
@ skart03.c
- Modules tree s T 2

- Detail pane

- Detail pane displays the detail information for the module selected in
the modules tree

- Expanding a module enables users to view the module's internals
- Functions
- Global variables
- Associated source files
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Editor Area

- There are multiple editors for multiple file types
- C/C++ editor for source code
- Text editor for text files
- To open afile:
- Double click on the file in CodeWarrior Projects or Navigator view
- or -
- Select File > Open File
- Each file opens up in a new tab in editor area
- Editors show changes in files since last save
- See the change bar (left side of text)

. . . E] methods. c ':m = 5
- Additions and modifications color FrT——— v
Af Cormment added here
coded. int @, b = 7, k:

int *p ;

- Hover cursor over change bar to see L Il
previous text e o -

- Dirty file — indicated by * in editor tab

Marker area on left side of editor indicates task, bookmarks, or breakpoint
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Disassembly View

- Shows the loaded program as assembler instructions mixed

with source code for comparison

- The currently executing line is indicated by an arrow marker

and highlighted in the view

- The following tasks can be performed:

- Set breakpoints at the start of any
assembler instruction

EE Outline | [a§ Disassembly &3

- Enable and disable A

breakpoints and set their B co0oz295 <oninisss:

O0x00002437 <maintS6x:

properties D0x0000243a <maint+S2::

O0x0000243c <main+6lx:

- Step through the disassembly N
|nStrUCt|0nS Of the program 0x0000243 £ <main+64>:'

Ox00002441 <main+66-:
0x00002442 <maint+a7e:

- Jump to specific instructions oo -z
in the program

Ox00002446 <main+71x:

® £

=0

sedégkey press debounced) {
Ce0050 LDA 0Ox0030
2603 ENE #45 main+0x30 (0Ox2437)
CCEZ522 JHMP OxES5ZZ main+0x123 (0OxZ5Z2)
Ce0051 LDA OxOO051
2603 ENE *+5 main+0x40 [(0x243L)
CCZ522 JHMP OxE522 main+0x123 [(OxZ522)

/¢ get the key pressed
j=1-1ulu] LDA 0Ox00
a5 T3X
E7O1 aTA 1, X

/¢ get the key pressed
BEOE LDE 0Ox06
SEEFO1 STX 1,3F 3
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Problems View

- Shows errors and warnings

- Filters on problems to display:
= Location of defective resource
= Type of defect
= Type of problem

- Double click an error/warning message to navigate to offending source

code
E Problems X Console | Properties :{——:& ¥ =0
3 errars, 2 warnings, 0 infos
Description Resource Path Location -
= - Errors (3 items)
€3 Error: declaration syntax error sample.h DebugHello line 7
€3 ERROR: Mon-zero return status from "C:h¢ DebugHello Unknown
& Error: undefined identifier vz mymain, c CebugHello line 12
= - Warnings (2 items) !
{5 Warning: wariable | argument ‘argc’ is nok 1 main, c Hellofgain line &
L arnino:sarishle sroument bseautic nok_main.C Hellodaain e £ b

L £
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Console View

- Displays standard I/O
- Echoes Make files
- Displays program output
- Console toolbar:
- Scroll Lock
- Clear Console
- Pin Console (save this console in separate view)

- Display Selected Console
- Open Console

[SAPrDbIems «&"Tasks El conscle 52 E Properties ﬁDebug Q;' Search |L w = = - |_=¢ =8
C-Build [DEMOQEL28_Quick_sStart_503]
#% Build of configuration HC305 for project DEMOQE1ZS Ouick_Starc S05 ##%%
CiWProgram FileshFreescaledCW MCU Vi0.0%Wgnui\bin\make all
SDurces/DEHOQEIZB_Quic}c_St.art..d:2: #%*% multiple target patterns. 3top.
<&
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