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Agenda T

- Kinetis Design Studio IDE
- Features
- Roadmap/Release Dates
« Installation of Kinetis Design Studio IDE
+ Lab — FRDM K64F
- Project Definition
- Creating New Project
» Using Processor Expert
- Setting and Using Breakpoints
- Playing with the program
« Wrap-up
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Learn more at: www_freescale.com!KSDK@

Kinetis Software Development Kit (SDK)

A complete software framework for
developing applications across all
Kinetis MCUs

HAL, peripheral drivers, libraries,
middleware, utilities, and usage
examples.
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Product Features

+ Open source Hardware Abstraction Layer
(HAL) provides APIs for all Kinetis hardware
resources

®
Open Source
Initiative

« BSD-licensed set of peripheral drivers with easy-to-use
C-language APIs

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

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

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

» Integrates USB and TCP/IP stacks, touch sensing
software, encryption and math/DSP libraries, and more

*» Support for multiple toolchains including GNU GCC, 1AR,
Keil, and Kinetis Design Studio

The OSl logo trademark is the trademark of Open Source Initiative,




Learn more at: mvw_freescale.com!KSDK@

Kinetis Software Development Kit (SDK)

A complete software framework for
developing applications across all

Kinetis MCUs SDK Classes
+ FTF-SDS-F0127 F0417 Hands-On Workshop:

Develop with Kinetis Driver Libraries

middleware, utilities, and usage + Tuesday 1:00 PM Texas Ballroom 6

examples. - FTF-SDS-F0127 F0417 Hands-On Workshop:
Develop with Kinetis Driver Libraries

Customer Application * Thursday 2:00 PM Texas Ballroom 6

+ FTF-SDS-F0107 Hands-On Workshop: mbed™:
From Rapid Prototyping to Production.

@ HAL, peripheral drivers, libraries,

« Friday 9:30 AM Texas Ballroom 5
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Learn more at: www.freescale.com/ProcessorExpert @

Freescale Processor Expert Software

Create, configure, generate Product Features
software and drivers for

Freescale microcontrollers. * Standalone:or inegrated for

- Eclipse based IDE's
Master complex peripherals with a - Freescale Kinetis Design Studio IDE
few mouse clicks, without the . Freescale CadeWarrior

need to read thousands of data
sheet pages. + |AR Embedded Workbench

- Keil MDK
SR « Supports Kinetis, S08, 512, $12Z, ColdFire, DSC
C mer Appl n
Ustomer Applicatio and Power Architecture with reusable software
£3 = (] c components
el 22| § | £8 Knowledge base of pi st ing, clock
] | = s - Knowledge base of pins, registers, muxing, clocks
= sl & & 2 ) § and dependencies
§ E L 2 E ) + Initialization and driver code generation with
3% = design time consistency checking
3 -
§ T og“’f"“g - Bare Metal and RTOS drivers
w ] ysiem
: + On-chip an -chip Device Drivers
BSP, Drivers & On-chip and Off-chip Device Dri
HAL - Middleware and Stacks: RTOS, TSS libraries and

communication stacks

« Component Development Environment (CDE) to
create and distribute own components

MCU Hardware




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

Freescale Processor Expert Software

Create, configure, generate Other Hands On Classes

software and drivers for o
Freescale microcontrollers. - FTF-SDS-F0431 Hands-On Workshop: Kinetis L
Series MCUs Using Processor Expert with IAR

Master complex peripherals witha ~ Empedded Workbench

few mouse clicks, without the - Wednesday 2:00PM Texas Ballroom 1

need to read thousands of data - FTF-SDS-F0067 Hands-On Workshop: Kinetis L

sheet pages. Series MCUs Using Processor Expert with IAR
Embedded Workbench

Customer Application - Thursday 2:00 PM Texas Ballroom 1
- FTF-SDS-F0121 Hands-On Workshop:
Component Development Environment for

Processor Expert Software Configuration Tool
- Friday 9:30 AM Texas Ballroom 6
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Installation of Kinetis Design Studio IDE

» Windows
- Copy KDS windows install file, KDS-v1.0.exe to your pc
- Copy the Termite.exe to your pc
- Run the installer — double click on KDS-v1.0.exe
- Linux
- Ubuntu Linux
= deb file available on the thumb drive

- Red Hat & CentOS Linux
= rpm file available on the thumb drive
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Project Definition

&’ Hardware: FRDM-K64F

Clock Configuration
Internal PLL; set to 120MHz
Bus Clock; 60MHz

Flash Clock: 20MHz

Pin Muxing
GPIO; UART

Blink the Green LED

Interrupt timer; set at 4 HZ

Turn on/off Blue LED

Switch 3; Press to activate; Release to de-activate

Turn on/off Red LED

Switch 2; Press on; Press Off

2 freescale’




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 <— Next up!

- The lab uses the FRDM-KL64Z board

- The application will blink an LED periodically, and light a
LEDs with button presses.

Z “freescale’

This section will show how to use the new project wizard and to import existing files
into the project.




Open New Project Wizard & Select Project Name

Click “File’ —':’:EE Edit Navigate Search Project ProcessorExpert Run  Window Help

Click "New” New Alt+Shift+N » | Y Kinetis Design Studio Project @
e Project...
Othe

Click

“Kinetis Design Studio”

51 Refresh
Convert Line Defimiters To

Switch Workspace
Restart

Import...
Export...

L G

Properties Alt+Enter

1 main.c [project 1.01/Sources]
2main.c [project_ 1.02/Scurces]
3 ProcessorExpertpe [project 1.01]

Exit

2 freescale’

In order to use the New Project Wizard, you can only get to it from File->New-
>Kinetis Design Studio. If you use the “add” icon, the New Project Wizard is not a
selection.




Open New Project Wizard & Select Project Name

'Nan?mcusot&pm?mjeu = ||==) _
Create a Processor Expert Project

Choose the location for the V Enter” pr Di e Ct_'i "

Project name: -projecl_ll
C:/Users/supportl /workspace.sdicftf2/project 1
y default
You can change the project
location to another directory.
Default location is used.

Click “Next”

@ Bk |[_Net> ]| Fmen || Conce
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10




Select Device

# New Kinetis Design Studio Project [ESECr™ >
)

| Devices |
Select the derivative you would like to use '

| Enter “mk64” in filter

| Processorto be used: / |
with |

a Kinetis |
4 MKS0
a MKEAF (120MHz)

bl +—————— Select "MK64FNMOxxx12"

Creates project for MKE4FNIMOood 2 derivative

Click “Next”

) | <Back | Net> | Enish ||  Cancel |
|

Z " freescale’

The filter is a quick way to find the part you are looking for.

In the New Project Wizard, you select the base part. You will need to specify the
specific part, including package & pins, you are using. This is done in the Properties
tab of the Processor Component.




Select Perspective & Project Type

# New Kinetis Design Studio Project = [ B

Rapid Application Development

Processor Expert

] Use Kinetis SOK for headers, drivers  Sm—— Select
7] Use Processor Bxpert for configuration  ge— Kinetis S D K
Start with perspective designed for Processor Expert

Hardware configuration {pin muwdng and device initialization)
lart “l |= -
® Use cument perspective e SEIECE “Use current

perspective”
Project Mode

@ Linked
Standalone

«— Select“Linked”

Processor Expert is enabled in the project for MCL peripheral config and i Ii
Click “Finish”
" < Back MNext [ " Finish "] Cancel

2 freescale’

Select Kinetis SDK (this will be selectable for processors that are supported by the
SDK). Start with Perspective: Lets set this to the non-processor expert hardware
configuration perspective and select Linked project mode. The Standalone project
mode is not functional in the this Beta release. If you use “Linked” mode, and you
modify the contents of the code, then you are modifying the reference code.

If you plan on archiving the project or sharing the project, this assures the entire
project is included, all the source files, etc.

12




- . - -
Project displayed in C/C++ Perspective
| # cices - Kinetis Design Studic SRR
| [Fie - Eie - Souree - Aatuctor - Haviges =r—
|| I= A [ J= 80
|’ Qe
!' 1) Project Explorer © 0 || @ Compenrt Inspectee 71 | @) Components Libury [Basic Jadwanced @ 7 7
| i project 1
|
# Creating project project 1 - Processorfxpert pe
[ o Creating project project 1 - Processorfapertpe
Abways run in background
%= Compenents - peoject 1 1 = Fun in Backgreund Cancel
SRR
(2 Generator_ Configurations
> 05
> Processens
& Components
[£ Presteens 11| & Tusks ) Conscle| T Propenties
0 ftems
Diescription B Rescurce Path Location Type
0 terms selected Creating project projec..Epert pe %) m &
-
-
> -
Z “freescale

Processor Expert is working...




Project displayed in C/C++ Perspective

Fie Ede Souce Retmtor Naegats Sewch Fromst Procrscr Epert Rum Window e
F SRR @ B0 QWSS S T - e 2 = | [EeEs)
r ST —— c ] it :

Component Inspector

Editor View

Problem View

Z " freescale’

After the New Project Wizard, you end up in the standard C/C++ perspective with
the Processor Expert view also turned on. So, you see the Component Inspector
and the Component View as defaults.

There may be errors in the “problems view”. These will be removed as we configure
the part.
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Create a new project to blink the LEDs

« This hands-on lab shows you how to...
- Select & Configure Components @ Next up!

- The lab uses the FRDM-KL64Z board

- The application will blink an LED periodically, and light a
LEDs with button presses.

Z “freescale’
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Selecting Components

- Components Needed:

- Processor: CPU: MKL64FNMOVLL (Base CPU Preselected based on
project wizard information)

+ Pin Muxing
- Using the PinSettings Component
- Components needed for project
- fsi_uart: send text to the terminai
- fsl_gpio: SW2, SW3, RED_LED, GREEN_LED, BLUE_LED
- fsl_pit: Flashing the LED

Z “freescale’




Component Inspector

Select the Cpu
\ b

2 freescale’

[l - e v e —=
Fle G4 Sowes Reiwter Mo Sewch Paswc Procenerbopen Rus Wedew Help
£ B-R-G ‘@ M- @~ 9-0-Q-&%
Expand
Project_1

~

Drag Down

Select the CPU and Open up the window a bit for better visibility.

17




Selecting Components - Switch to Component Library

+ Switch to Component Library

ETE el st ) R e
Fie b Seue Relecwer Mavigete Tewch  Propent  Pesceis bipet  Rum  Windes  Help
r Bl s o W R E G- D0 Q@G 70 - . ot |ETen)
o — Cru 12 | ) Compenents Ly Bait [Adnced | 3 o
optiona Rmouscm

Chock sountes . Chack sourcs semngt Chick comlpurmmons

sn Dy Component Inspector - Cpu | Components Libran™ig

nterral cvce . KTC cuclsten

[rRp—

lock 5] 1. Categories | Alphabetical . Assstant | Processors

C||Ck on 3 Emutm Ce

“ : i FreescalednalogCo Low
Component LD Bt e © et =
. Tiahes (o s ben f3l_ade_hal HAL
to bring up the library o e
= = [ #alclock_manager Plasform SOK
3 '-°’:""“ :::'U e B fo dmamun bl HAL
v T & sl dogi Platform SOK L
[ e depi_hat HAL
B tul_edma Platform SOK
B tst_edma bt HAL
15l flexcan_hal HAL i
g.,w. Flatform SO, Click O!j N
3l _fem_hat HAL o
gm_;p.u Flatform SO Al ph abetical
[ fe5_gpio_hal HAL
1 e Platform SOK
B fui2c_hal HAL
Kl ful_interrupt_manar Platform SDK
B el dpuat Platform SDK

B8 ultpuaet_hai HaL

- B st meg_hal HAL
: = [ s microseconds  Platform SOK
Z " freescale i |98 Bliiocr i

Filter on for MKBAFNIMOVLOQLZ (project 1)

Here in the component library, we select the components needed for our project.
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Selecting Components
% Component Inspector - Cpu »% Components Library
Categories | Alphabetical . Assistant Processors
Component Component Level
gﬂ fsl_gpio High Double Click on
[ fsl_gpio_hal Low “fsl_gpio
i fsl_i2c High
fsl_i2c_hal Low
&4 fsl_interrupt_mana¢ High
m fsl_mcg_hal Low
@) fsl_microseconds High Double Click on
fsl_osc_hal L “fsl_pit"
@) fsl_pit High
fsl_pit_hal Low
Z “freescale’

We are pulling in the components here. One for the switches and LED’s, one for the
interrupt timer, and one for the serial port.

An alternative to “double click” on the component, one could right click and select
“add to project”..

19




C ies | Alphabetical

Selecting Components

£ *Component Inspector - TIL |5 Components Library 13

Component

& RNG_LDD
@ RTC_LDD
@) SDHC_LDD
& Serial LDD
& SPIMaster LDD
& SPISlave_LDD
& ssiLoo
@ StringList
@ SynchroMaster
@ SynchroSiave
@ TimeDate

S TP iR

fsl_spi_hal
& fsl_vart

[ fsl_uart_hal
@) fsl_wdog

W 1woneys

3 Use_LoD

D) WatchDog

§5] WatchDog_LDD

2 freescale’

Component Level
Logical Device Dr...
Logical Device Dr...
Legical Device Dr...
Logical Device Dr...
Legical Device Dr...
Logical Device Dr...
Legical Device Dr...
High

Processors

High
High
High
Low
| .
- Ll Irs' L
Low
High
—

Logical Device Dr...
Low
Logical Device Dr...

Filter on for MKG4FNIMOVLQL2 (project_1)

Scroll Down

Double Click on
“fsl_uart”

Scroll down and select the fsl_uart.

20




Selecting Components

« The component list should now look like this:

5. Components - project 1 &2 & Y7 O

4 (= Generator_Configurations

& FLASH
= 05s
4 (= Processors
i Cpu:MK64FNIMOVLQL2
4 B Components
4 pin_muwcPinSettings
f-‘:Ej gpiol:fsl_gpio
) pitTimerl:fs|_pit
;3 uartComl:fsl_uart

2 freescale’

With all our components added to the project, we will move on to configuring the
components. Starting with the CPU. Notice there are errors in the components. This
is normal behavior, since the components have not been configured just yet.

21




Configure CPU Component

- Configure the CPU component as follows:
- Package 100 pin LQFP
- System Oscillator Enabled
- External Clock 50 MHz input
- MCG Mode PEE
- PLL Output 120MHz
- Core Clock 120MHz
- Bus Clock 60MHz
- Flash Clock 24MHz

Z “freescale’

These are the settings we will use for the next set of slides. This is the hardware
spec that we will be setting the chip up for.
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Component Inspector

i~¢ :_-L - gl Deiign Snefin

- '_;-;M'Sglect "quponem_lnspect(i)_r" .

L R Ll e |

~Cpu 11 Ry Companerats Libewy
Proposes . Metheds | Eveet Bukd piom | Reseuwces

1 || €y “Compararn o Batic [acdennced | 3

2 freescale’

When looking at this perspective, notice the error messages in the “Problems” view.
These problems will be rectified as we configure the different components.

23




Component Inspector — Package

Properties

% *Component Inspector - Cpu 23 % Components Library

Methods | Events | Build options | Resources

Component name

CPU type

Cpu

| Click

MEKB4FX512VMD12 in MAPBGA 144-pin package - -
Clock settings ~_L MK64FX512VLQ12 in LQFP 144-pin package og settings | Pins/Signals | CPU inte
MEKB4FX512VDC12 in MAPBGA 121-pin package )
MEKB4FX512VLL12 in LQFP 100-pin package - itialization

Clock sources

Internal oscillater . RTC oscillator | System oscillator 0

Slow internal reference clock [kHz] 32.768 32.768 kHz

Initialize slow trim value

Select “LQFP 100-pin package”

2 freescale’

Selecting the “package” of the chip. Remember that each chip has several
packages, selecting the proper package here is vitally important to have the proper

pin muxing.

24




Component Inspector — System Oscillator
Sy *Component Inspector - Cpu 2 |5y Components Library .&:Ivanr_ed E =0
Properties . Methods | Events Build options  Resources
Slow internal reference clock [kHz]  32.768 32.768 kHz &
Initialize slow trim value
Scroll
Fast internal reference clock [MHz] 4 4 MHz Down
Initialize fast trim value
_ Select
s RICcsamator “System oscillator 0"
' Tab
7| System oscillator 0 / Select ;
Click sousce | Bmml rfarence deck: - “External reference clock”
Clock input pin
Pin name | EXTALO/PTAI8/FTMO_FLT2/FTM_CLKINO -
Clock frequency [MHz] 50| SGMH:\
Ente[? =
: *50" MHz
b -
> ~
Z “freescale

Based on the hardware design, the system has a 50MHz clock source, not a crystal.




Component Inspector — System Oscillator

Properties . Method: | Events | Build options Resources

Init clock configuration | 0 - Default part configuration =

Clock sources | Clock configurations

Clock configurations 1 \

s . Select
L lock configuration " - . "
DGOSR OB 155 Clock co?ﬁgurahons
a
Select

Details for selected row:

“MCG Settings”

" Clock configuration B
>
[ dezcrij Default part confi
Internal reference clock | External reference clock |MCG settings . Very low power mode | System clocks
MCGmode FEL -
MCG output clock FLL clock
MCG output [MHz]

20.97152 MHz
MCG external ref, clock source | Systern oscillator 0 -

MCG external ref, clock [MHz] 50

50 MHz
Clock monitor

FLL settings

FLL module

FLL output [MHz] 2097152 = 2047152 MHz

MCGFFCLE clock [kHz] 32768 32768 kHz

- > J .
Z “freescale —

The input clock is set for 50MHz and now we will setup the clock configurations
MCG




Component Inspector — System Oscillator

%y "Lomponent Inspector - Cpu 1% | %) Lomponents Library |Basic |Advanced Ld

B Properties “._Methods | Events | Build options | Resources

Internal reference clock | Edernal reference clock | MCG settings . Very low power mode & System clocks

elect
‘PEE”

MCG mode  PEE ~
MCG output clock PLL clock
MCG cutput [MHz) 120 MHz

MCG external ref. clock source | System oscillatord

MCG external ref. clock [MHz] 50 50 MHz

Clock monitor

FLL settings

FLL module

FLL output [MHz] D = 0MHz FLL is disabled.
MCGFFCLK clock [kHz] 32.552083333333 32.552083333333 kHz
Reference clock source  External clock -

Reference clock divider | Auto select ~ | 1536 Scroll /

FLL reference clock [kHz]  32.552083333333 3252083333333 kHz D
Multiplication factor Auto select = T own

PLL O settings

PLL module

PLL module in Stop

PLL cutput [MHz] 9 120 = 120 MHz
Reference clock divider elect ~ Enter
PLL reference clock [MHz] 2.5 2.5 MHz n
Multiplication factor Auto select = | 48 120

Loss of lock interrupt

Z " freescale’

Here we are setting up the MCG. The board has an external 50MHz signal, and so
to operate at maximum speed of the chip, the us of the PLL clock is required. So,
select PEE, and set the PLL output to 120MHz.

Scroll down and select “Clock configurations” tab

27




Component Inspector — Clock Configuration

'& *Component Inspector - Cpu &3 '& Components Library Basic |Advanced @ ~ = O ||BF0o R |@N
Properties . Methods | Events | Build options | Resources
le—y = T . | An outline is not

Internal reference clock | External reference clock | MCG settings | Very low power mode | System clocks

Core clock prescaler Auto select - 1 Eﬂter - 20
Core clock 120 ""m‘ Select
Bus clock prescaler Auto select = | 2 Enter “60° "System clocks”
Bus clock 60 - 60z
External clock prescaler | Auto select -?7
External bus clock 60 | G0MHz
Flash clock prescaler Autoselect ~| 5 r“o4"
Flash clock e "‘ﬁﬂ -
PLU/FLL clock selection  Auto select = PLL clock
Clock frequency [MHz] 120 120 MHz
A | USB clock settings
-y )
Z “freescale

With the PLL set to 120, the system clocks need to be addressed.
Core Clock = 120MHz

Bus Clock = 60MHz
External bus Clock = 60MHz
Flash Clock = 24MHz

This completes the clocking configuration. Next we move onto other CPU settings.




Component Inspector - CPU Common Settings

’% *Component Inspector - Cpu &2 "»& Components Library Basic |Advanced [3J =
Properties . Methods | Events | Build options | Resources Select
) B = ‘Pins/Signals
omponent name pu T.
ab

CPU type MKG4FNIMOVLLI2 ~ /

Clock settings  Low power mode settings | Watchdog settings | Pins/Signals

NMI pin . Reset pin | Debug interface (JTAG)

PTA4/LLWU_P3/FTMO_CHL/NMI_b/EZP_CS5 b v

De-Select
“ NMI pin’

2 freescale’

Since our project does not require an nmi interrupt routine, we will uncheck this box.
Also, if you are using the nmi pin as a signal pin, like the FRDM board.

This completes the configuration of the cpu. Now its time to move onto the
component configurations.
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Component Inspector - CPU Common Setting
i~ v S e ot - Vit g I
o i @rE-E-@ D -OD-QU-Ew MG - o L - | = | BT o v
= 1 [Ty “Component Inspector - Cpu 1 | @Y Components Liwary [ frdomces @ - = O Eou @M% :
wtoen - Mathodi Everts Busd cptom Rivources e ““‘"““- i
Ol saings Lo enings | Purg Tage |
N ) |
5. Components - project 1 &2
4 (= Generator_Configurations
& ram
& FLASH
& 0Ss ; Select
4 L-:;oc_essors T ‘pin_mux:PinSettings”
i Cpu:MK64FNIMOVLLI2
PR Components
B pin_muxPinSettings
_QE gpiol:fsl_gpio
B3 pitTimerlifsi_pit R T — 5 =
E uartComl:fsl_uart COT B Comatie fpreget 1]
b -
> =
Z “freescale

Now select the “pin_mux:PinSettings” from the component view

30




Configure Pin Settings

&y *Component Inspector - Pinsl 17 | ) Companents Library Basic [nr.mncsd { e Bl =
£ Pin Settings " Methads
View Mode Generate Report
9% Collapsed 9 Functional Properties TRl p— Dedicated Pin
©ADC CAN 8 CMP| CMT @ DAC DMA | ENET | EWM | FB| FTM | GPIO | [2C| 125 | JTAG LLWU LPTMR| OSC|PDB| RCM RTC SDHC SIM| SPI| UART | USB USBDCD| °
Functions Pin/Signal Selection Direction User Pin/Signal Name Selected Pin/Signal Name
ADCO: DMD - Minus channel 0 ADCO_DMO/ADCT_DM Input ADCO_DMO/ADCI_DM3 ADCO_DMO/ADCI OM3  |E
ADCD: DML - Minus channel 1 ADCD_DM t ADCO_DML ADCO_DML
ADCD: DM2 - Minus channel 2 ADCO_DM2Z/ADCI_SE7a/PT... nput ADCN DAAZAANCT SETa/@TE  ANCH NAAZAANC SE7a/0TE
ALD: DN s channel L OMADC oM * Click “Switch Configuration
ADCD: DM26 - Minus channel 26 TempSensor, minus : ok A =
ADCD: DM2T - Minus channel 27 Bandgop_minus Bandgap_minu; Bandgap_minus
ADCD: DM29 - Minus channel 29 VREFL I VREFL
ADCO: DPO - Plus channel 0 ADCL I nput ADCO_D ADCO_DPO/ADCI_DP3
ADCO: DP1 - Plus channel 1 DP1 nput ICo_DP1 ADCO_DP1
ADCD: DP2 - Plus channel 2 ADCO DP2/ADCI_5E6a/PTE.. put ADCPAOP2/ADCI_SE6a/PTE... ADCO_DP2/ADCI_SE6a/PTE...
ADCD: DP3 - Plus channel 3 ADC1_DPO/A F t ADC1_DPO/ADCO_DP3 ADC1_DPO/ADCO_DP3

AR N . Dlie chynnsl W TerncCavree odat

TaeraSuncnr b TarvaSnneor ehsr

Current configuration is displayed for processor "MKEAFNIMILQL2". Do you want

| 5 - . - |
ta switch into configuration for processor “MKBIFNIMOLL12? (Secich Confhaurton|

2 freescale’ o

Since the package has changed from the default, the system lets you know the
configuration will change.
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Configure Pin Settings — per Schematic

RGB LED FEATURE

GPIO LED’s
™I hoid
—* o |__. UART
L] L g_'l:r':_u 4 LECAGE GREEN 73 , . M0 PTEN ¥ PTEM oAl
; 2| < 3 ueeeswue g, a0 e st TARGET MCU
L s} | - INTERFACE
L g ™ SIGNALS

LV IR KB CIIMTF BETRIES

GPIO Switches 7T

|
RS At
[T W 100
w1 S o o = wa
T T
SWLETRSR  o% == ~
e | BWL_STUD0 i

2 freescale’

Now we move into the pin settings. And our io’s will be:
LED’s are on ports PTB-21, PTB-22, and PTE-26
SWitches are on ports PTA-4, and PTC-6

UART is on PTB-16, and PTB-17




Hardware GPIO Pins to Configure
_routumaer | Functontame _|__orecion _|
PTA4 SwW3 Input
PTB21 LED_BLUE Qutput
PTB22 LED_RED Output
PTC6 Sw2 Input
PTE26 LED_GREEN Output
| Furciontane | _ponvumier | orecten
SwW2 PTCB Input
SW3 PTA4 Input
LED_RED PTB22 Output
LED_GREEN PTE26 Output
LED_BLUE PTB21 QOutput
“freescale” ... -

This is a summary list of the pins we are going to use for this project.




Configure Pin Settings

%) *Component Inspector - pin_mux &7 | 5y Components Lil

Pin Settings . Methods

View Mode

General purpose 10 pin 0
General purpose 10 pin1

Cnmans R " oala

2 freescale’ s

Generate Report

No pin routed
No pin routed
Tm mmsahnd

@ Collapsed ) Functional Properties for Pins [ | VI Show Dedicated Pins
P P | HTML Report |

Functions Init  Pin/Signal Selecti...

4 PTA ]
General purpose 10 pin 0 No pin routed No pin routed
General purpose IO pin 1 No pin routed No pin routed
General purpose 10 pin 2 No pin routed No pin routed
General purpose 10 pin 3 No pin routed No pin routed
General purpose 10 pin 4 No pin routed No pin routed
General purpose 10 pin 5 No pin routed No pin routed
General purpose IO pin 12 No pin routed No pin routed
General purpose 10 pin 13 No pin routed No pin routed
General purpose 10 pin 14 No pin routed No pin routed
General purpose IO pin 15 No pin routed No pin routed
General purpose IO pin 16 No pin routed No pin routed
General purpose [0 pin 17 No pin routed No pin routed
General purpose 10 pin 18 No pin routed No pin routed
General purpose IO pin 19 No pin routed No pin routed

4 PTB d

No pin routed
No pin routed
fm mmsahnd

Basic |Advanced [3

ADC | CAN | CMP |CMT | DAC |DMA |ENET EWM FB FTM |GPID DC IS JTAG LLWU LPTMR| OSC|PDB RCM RTC SDHC SIM| ™%

User Pin/Signal N... Selected Pin/Sign...

Select
“GPIO”

Now select the GPIO tab.
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Configure Pin Settings : PTA 4

) "Component Inspector - pin_mux &7 | Y Components Library Basic |Advanced (3@
Pin Settings “._Methods

View Mode Generate Report

@ Collapsed Functional Properties forPins [ raa Report| %) Show Dedicated Pins

ADC CAN CMP CMT DAC DMA ENET EWM FB FTM GPIO IZC_IZS JTAG| LLWU | LPTMR | OSC | PDB| RCM | RTC|SDHC|SIM| s

Functions Init  Pin/Signal Selecti... Direction User Pin/Signal N... Selected Pin/Sign...
a PTA 4

General purpese 10 pin 0 No pin routed Ne pin routed .

General purpose 10 pin 1 No pin routed No pin routed C lick here

General purpese 10 pin 2 No pin routed No pin routed And

General purpese 10 pin 3 No pin routed No.ps ted “ ;o

General purpese 10 pin 4 e (/,\T::ﬁ Select "PTA4/. ..

General purpose 10 pin 5 No pin routed No pin routed

General purpose 10 pin 6 No pin routed No pin routed

General purpose 10 pin 7 No pin routed No pin routed

General purpose 10 pin 8 No pin routed No pin routed

General purpose 10 pin 9 No pin routed No pin routed

General purpose 10 pin 10 No pin routed Ne pin routed

General purpose 10 pin 11 No pin routed No pin routed

General purpese 10 pin 12 No pin routed No pin routed

General purpose 10 pin 13 No pin routed No pin routed

General purpose 10 pin 14 No pin routed No pin routed

General purpese 10 pin 15 No pin routed Ne pin routed

General purpese 10 pin 16 No pin routed Ne pin routed

R T S e Y S S—— YR

2 freescale’ .

n

Summary of pins
Port Number Function Name Direction

PTA4
PTB21
PTB22
PTC6
PTE26

SW3 Input
LED_BLUE Output

LED RED Output
SwW2 Input
LED_GREEN Output
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Configure Pin Settings : PTA 4

5*) *Component Inspector - pin_mux &2 % Components Library lBasic Advanced [@ 7 ©

Pin Settings . Methods

View Mode Generate Report
@ Collapsed Functional Properties for Pins l HTML Repert +| Show Dedicated Pins

ADC | CAN  CMP |CMT |DAC DMA |ENET [EWM | FB | FTM |GPIO [2C| 25 JTAG|LLWU LPTMR| OSC| PDB|RCM RTC|SDHC SIM| ™

Functions Init Pin/Signal Selecti... Direction User Pin/Signal N... Selected Pin/Sign... =

4 PTA L
g:::::”“""’“;g ".‘"2 x""‘.”"’”"d ] Right Click here

purpose 10 pin o pin routed No 1
General purpose I0 pin 2 No pin routed ne Select "Pin Functional Properties”
General purpose 10 pin 3 Ne pin routed routed
General purpose 10 pin 4 PTA4/LLWU P3/F..# Input PTA4/ _P3/F... PTA4/LLWU_P3/F..
General purpose 10 pin 5 Ne pin rg Enable Automatic
General purpose 10 pin 6 No pin r{ Pin Functional Properties ]
General purpose 10 pin 7 No pin .
General purpose 10 pin 8 No pin routed No pin routed
General purpose IO pin 9 No pin routed No pin routed
General purpose 10 pin 10 No pin routed No pin routed
General purpose 10 pin 11 No pin routed No pin routed
General purpose 10 pin 12 No pin routed No pin routed
General purpose 10 pin 13 No pin routed No pin routed
General purpose 10 pin 14 Ne pin routed No pin routed
General purpose 10 pin 15 No pin routed No pin routed
General purpose 1O pin 16 No pin routed No pin routed x]
[P P v, S N T =S Mle cin ceidad
-
-
Z “freescale

Now we will configure the pin properties.
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Configure Pin Settings : PTA 4

Ry “Component Inspector - pin_miee 23 \’%Cumponerm Library Basic [Advanced @ ~ © O
Pin Settings . Methods

View Mode Generate Report
@ Collapsed Functional Properties for Pins _.H'I'MI. Repur‘t. ] Show Dedicated Pins

»,

CAN |CMP | CMT |DAC ENET |EWM |FB FTM GPIO I2C 125 JTAG LLWU LPTMR OSC PDE|RCM RTC SDHC SIM| SP1 SUPPLY | ™5

Functions Init  Pin/Signal Selection Direction User Pin/Signal N...  Selected Pin/Sign... =
« P| % Functional Properties for: Pin 38: PTA&/LLWL_P3/FTMO_CHL/NMI_b/EZP_CS b =
Functional Property Peripheral Function Value
Slew rate All Peripherals Fas] - &
Open drain Al Peripherals Dizabled - TAS/LLWU_P3/FT...
Drive strength Al Peripherals High v Select ‘U p
Passive filter Al Peripherals Disoble - Sel ect” E na bled
Pull select All Peripherals Up £—
Pull enable Al Peripherals Engbled i ——
a P
Done  |g+——— Click “Done”
-
-
- o
Z “freescale wtUse | 37

For the switch inputs, the switches require the use of the internal pull-up since there
is no external pull-up on the schematic.
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Configure Pin Settings: PTA 4

@y “Component Inspector - pin_mux 1 | 4% Components Library Basic |Advanced 3@

Pin Settings . Methods

View Mode
@ Collapsed

Generate Report

(HTMLR ; rt: | Show Dedicated Pins.

Functional Properties for Pins

CAN | CMP | CMT | DAC | DMA |ENET |EWM FB | FTM GPIO I2C| 125 JTAG|LLWU| LPTMR| OSC| PDB RCM| RTC| SDHC SIM| SPI| %

Functions Pin/Signal Selecti... Direction User Pin/Signal N... Selected Pin/Sign...
a PTA
General purpose 10 pin 0 Ne pin routed No pin routed
General purpose 10 pin1 No pin routed No pin routed Enter “SW32"
General purpose 10 pin 2 No pin routed No pin routed
General purpose 10 pin 3 No pin routed No pin routed /
General purpose 10 pin 4 SW3 Input SW3 SW3
General purpose 10 pin 5 Ne pin routed Ne pin routed
General purpose 10 pin 6 No pin routed No pin routed
General purpose 10 pin 7 No pin routed Ne pin routed
General purpose 10 pin 8 No pin routed No pin routed
General purpose 10 pin 9 Ne pin routed No pin routed
General purpose 10 pin 10 Ne pin routed Ne pin routed
General purpose 10 pin 11 No pin routed No pin routed
General purpose 10 pin 12 Ne pin routed No pin routed
General purpose 10 pin13 Ne pin routed No pin routed
General purpose 10 pin 14 No pin routed No pin routed
General purpose 10 pin 15 Ne pin routed No pin routed
General purpose 10 pin 16 No pin routed No pin routed
P PR SR
b -
Z “freescale

m

a8

In the User/Pin Signal Name column, you can enter names here that will be easier
to remember or the same labels that are on your schematic.
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Configure Pin Settings : PTB 21

&y *Component Inspector - pin_mux 7 | & Components Library Basic |Advanced 3
Pin Settings . Methods

View Mode Generate Report
© Collapsed () Functional Properties for Pins [y Report +| Show Dedicated Pins

ADC CAN CMP CMT DAC DMA ENET EWM FB | FTM GPIO|R2C 125 JTAG LLWU LPTMR OSC PDB/RCM RTC|SDHC SIM| SPI UART USE USBDCD| VREF MISC

Functions It Pin/Signal Selection Direction User Pin/Signal Name Selected Pin/Signal Name ~ *
4 PTB 7
(1) Clickhere 23 (2) Click here pamis(3) Enter “LED_RED'
Select “PTB21/..." sin2 Select "Output” No pin reuted
ral purpose 1 pin 3 NoPag routed No pin routed

No pin Mayted No pin routed £
No pin roul No pin routed
No pin routed No pin routed

General purpose 10 pil Ne pin routed No pin routed

General purpose 10 pin 17
General purpose IO pin 18
General purpose [0 pin 19
General purpose 10 pin 20
General purpose 10 pin 21

No pin routed No pin routed
No pin routed No pin routed
No pin routed o pin routed
No pin routed Negdn routed

PTB2L/SP2_SCK/FB_AD3D)... Output LED_RED) PTB21/5PI2_SCK/F8_AD3/...

General purpose 10 pin 22 No pin routed No pin routed
General purpose [0 pin 23 No pin routed No pin routed
a PTC i
General pammnse 10 nin ) Ny nin ruihed N vin msted x
-
-
- o
Z “freescale

Setting the pin mux for LED_RED
Summary of pins

Port Number

PTA4
PTB21
PTB22
PTC6
PTE26

Function Name Direction
SW3 Input
LED_BLUE Output
LED RED
SW2 Input
LED_GREEN Output

Output
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Configure Pin Settings : PTB 21

Pin Settings *._Methods

View Mode

Functions

« PTB
General purpose IO pin 0
General purpose 0 pin 1
General purpose I0 pin 2
General purpose IO pin 3
General purpose |0 pin 9
General purpose |0 pin 10
General purpose I0 pan 11
General purpose [0 pin 16
General purpose I pin 17
General purpose 10 pin 18
General purpose 10 pin 19
General purpose 10 pin 20
General purpose IO pin 21
General purpese 10 pin 22
General purpose [0 pin 23

a PTC
General purpose 10 pin 0

2 freescale’

&y "Component Inspecter - pin_mux &

1 |4y Components Library

Generate Report

Init Pin/Signal Selection

£
No pin routed
No pin routed
No pin routed
No pin routed
Ne pin routed
No pin routed
No pin routed
Ne pin routed
No pin routed
No pin routed
Mo pin routed
No pin routed

LED_RED

No pin routed
No pin routed

No pin routed

@ Collapsed Functional Properties for Pins HIML lteporl. o Show Dedicated Pins

Direction

No pin routed
No pin routed
No pin routed
ted
No pin routed
Ne pin routed
No pin routed
No pin routed
No pin routed
No pin routed
Ne pin routed
Nopin routed
Qutput
No pin routed
Ne pin routed

No pin n

No pin routed

Basic |Advanced [

ADC | CAN [CMP | CMT DAC  DMA |ENET EWM FEB |FTM GPIO| 2C [25 JTAG LLWU|LPTMR OSC| PDE|RCM RTC|SDHC | SIM| SPI| UART | USB| USEDCD | VREF | MISC

User Pin/Signal Name Selected Pin/Signal Name

LED_RED LED_RED

Summary of pins
Port Number
PTA4
PTB21
PTB22
PTC6
PTE26

Function Name
SW3
LED BLUE
LED_RED
SW2
LED GREEN

Direction
Input
Output
Output
Input
Output
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Configure Pin Settings : PTB 22

Pin Settings . Methods

View Mode

Functicns
General purpose I0 pin 19

(1) Click here
Select “PTB22/...”

General purpose 10
General purpose 10 pin
General purpose 10 pin 17
General purpose 10 pin 18
General purpose 10 pin 19
General purpose 10 pin 20
General purpose 10 pin 21
General purpose 10 pin 22
General purpose 10 pin 23
a PTC

2 freescale’

Q *Component Inspector - pin_mux

%2 |y Components Library

Generate Report

@ Collapsed ) Functional Properties for Pins [y Report | Show Dedicated Pins

Init Pin/Signal Selection Direction
Mo pin routed No pin routed
(2) Click here Mo pin routed
i » No pin routed
Select “Output e i e
No pin No pin routed
No pin roul No pin routed
Ne pin route No pin routed
No pin routed No pin routed
Mo pin reuted No pin routed
No pin routed No pin routed
Ne pin routed No pin routed
No pin routed pin routed
No pin routed routed

LED_RED
'SPL2_SOUT/FB_AD... Output

No pin routed No pin routed

L
LED_BLUE

[Basic Jadvanced @ *

ADC | CAN |CMP | CMT DAC | DMA | ENET EWM |FB | FTM |GPIO L2C| 125 JTAG | LLWU| LPTMR | OSC|PDB| RCM| RTC| SDHC | SIM | SP1| UART | USB| USBDCD | VREF MISC

User Pin/Signal Name

(3) Enter "LED_BLUE'

; RED

Selected Pin/Signal Mame *

PTB22/SPI2_SOUT/FB_AD...

Setting the Pin Mux for LED_BLUE

Summary of pins

Port Number Function Name

PTA4
PTB21
PTB22
PTC6
PTE26

Direction

SW3

LED_BLUE Output
LED _RED

SW2

LED_GREEN

Input

Output
Input
Output
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Configure Pin Settings: PTB 22

'% “Cornponent Inspector - pin_mux 53 Q Cemponents Library

Pin Settings “._Methods

View Mode Generate Report
@ Collapsed Functional Properties for Pins [H'IML Repor-t ] | Show Dedicated Pins

ADC CAN | CMP | CMT | DAC DMA EMNET EWM (FB FTM GPIO| I2C| S| JTAG LLWU LPTMR OSC PDE|RCM RTC|SDHC|SIM| SPI| UART | USB USEDCD VREF | MISC

Functicns Init Pin/Signal Selection Direction User Pin/Signal Name Selected Pin/Signal Name *
General purpese 10 pin 19 No pin routed Ne pin routed
4 PTB 7
General purpose 10 pin 0 No pin routed Ne pin routed
General purpese 10 pin 1 No pin routed No pin routed
General purpose 10 pin 2 No pin reuted No pin routed A
General purpese 10 pin 3 No pin routed Ne pin routed 3
General purpose 10 pin 9 No pin routed Ne pin routed
General purpese 10 pin 10 Ne pin routed Ne pin routed
General purpese 10 pin 11 No pin routed Ne pin routed
General purpese [0 pin 16 Ne pin routed No pin routed
General purpese 10 pin 17 No pin routed Na pin routed
General purpose 10 pin 18 N pin routed No pin routed
General purpese 10 pin 19 No pin routed No pin routed
General purpese 10 pin 20 No pin routed No pin rewted
General purpose 10 pin 21 LED_RED Output LED_RED LED_RED
General purpose 10 pin 22 LED_BLUE Output LED_BLUE LED_BLUE
General purpose [0 pin 23 No pin routed Ne pin routed
« PTC Fl -

2 freescale’
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Configure Pin Settings: PTC 6

&) “Component Inspector - pin_mux 1
Methods
(1) Click here =
¢ roperties for Pir
Select “CMPO_..

ADC CAN

Fin Settings

Functions
General purpose
a PTC
General purpose 10 pin 0
General purpase 10 pin 1
(General purpose 10 pin 2
General purpose 10 pin 3
General purpose 10 pin 4
General purpose 10 pin 5
General purpoze 10 pin &
(General purpoze 10 pin 7
General purpose IO pin 8
General purpose I0 pin @
General purpose IO pin 10
General purpose 10 pin 11
General purpose [0 pin 12
General purpose 10 pin 13
General purpose 10 pin 14
(General purpose [0 pin 15
General purpose 10 pin 16
General purpose 10 pin 17
General purpose 10 pin 18

2 freescale’

CMT | DAC DMA ENET | EWM |FB | FTM |GPIO

1 |y Components Library

(2) Click here
Select “Input’

Init Pin/Signal Sclebtjon
No pin routed
7
No pin routed
No pin routed
No pin routed
Ne pin routed
No pin routed
Mo pin reuted
CMPO_INO/PTCE/LLWU P10/ ...
No pin routed
No pin routed
No pin routed
No pin routed
Mo pin reuted
No pin routed
No pin routed
Ne pin routed
No pin routed
Mo pin routed
No pin routed
N pin routed

Dedicated Pins

5 JTAG LLWU|LPTMR | OSC| PDB  RCM | RTC| SDHC | SIM JSP1| UART | USE| USBDCD | VREF | MISC

Direction

No pinr routed

No pin routed
No pin routed
Mo pin routed
Ne pin routed
pin routed
in routed
Input
No pin routed
No pin routed
Mo pin routed
Mo pin routed
No pin routed
Ne pin routed
No pin routed
No pin routed
No pin routed
No pin routed
No pin routed
No pin routed

Basic [Advanced @ 7

(3) Enter “SW2"

User PinfSignal Name Selected Pin/Signal Name

CMPO_INO/PTCS/LLWU_P10/... CMPO_INO/PTCE/LLWU_P10Y...

Scroll down to PTC (Port C) and select the GPIO pin 6, this is for the SW2 settings.
Summary of pins

Port Number

PTA4
PTB21
PTB22
PTC6
PTE26

Function Name

SW3
LED_BLUE
LED_RED
SwW2
LED_GREEN

Direction
Input
Output
Output
Input
Output
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General purpo n 3 No pin routed

2 freescale’ vl U |44

Functions Init Pin/Signal Selection
General purpose 10 pin 23 Ne pin routed
4 PTC Fl
. 2 No pin routed
(1) Right Click here Nopin routed
TR UM R T & Ne pin routed

General purpose 10 pin No pin routed
General purpose I0 pin 5 Mo pin routed
General purpose 10 pin & CMPO_INO/PTCE/L A a1mIns
General purpose 10 pin 7 Ne pin roc
General purpose [0 pin & No pin rov
General purpose I0 pin § Mo pin rout
General purpose 10 pin 10 Ne pin routed
General purpose I0 pin 11 No pin routed
General purpose 10 pin 12 Ne pin routed
General purpose 0 pin 13 Ne pin routed
General purpose 10 pin 14 No pin routed
General purpose 10 pin 15 No pin routed
General purpose 10 pin 16 No pin routed
General purpose I0 pin 17 Mo pin routed
General purpese 10 pin 18 No pin routed

« FTD Ld
General purpase I0 pin 0 Ne pin routed
General purpose 10 pin 1 Mo pin routed
General purpose 10 pin 2 No pin routed
General purpose I0 pin 3 No pin routed

Configure Pin Settings: PTC 6

Direction
Ne pin reated

No pin routed
No pin reuted
Ne pin routed
No pin routed
Ne pin routed
No pin routed

Enable Automatic

Pin Functional Properties

Mo pin routed
No pin routed
No pin routed
Ne pin routed

No pin routed

N pin routed
No pin routed
No pin routed
No pin routed

User Pin/Signal Hame Selected Pin/Signal Name

CMPO_ING/PTCE/LLWU_PLOY... CMPO_INO/PTCE/LLWU_P10/.—.

(2) Click here
Select "Pin Functional Properties”

Again, for the inputs, we need to select the pin functional properties
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View Mode

Pin Settings . Methods

Configure Pin Settings

D *Component Inspector - pin_mux &2 | ) Components Library

Generate Report

@ Collapsed Functional Properties for Pins [ g "‘I [¥] Show Dedicated Pins

Basic

Maced @ ~ = O

Functional Property

Slew rate
Open drain
Drive strength
Passive filter
Pull select

Pull enable

Peripheral

All Peripherals
All Peripherals
All Peripherals
All Peripherals
All Peripherals

All Peripherals

Function

Value
Fast
Disabled
Low
Disable
Up

lEnabied]

- ces o . e RTC | SDHC | SIM
4% Functional Properties for: Pin 78: CMPO_INO/PTCE/LLWU_P10/SPI0_SOUT/PDEO_EXTRG/1250_RX_BC.. e |-

Selected Pin/Sigr

Select “Up”
Select “Enabled”

-4 rCRIPICINOTPTCE

T

E ¥
| 44— Click “Done”

2 freescale’

For the switch inputs, the switches require the use of the internal pull-up since there

is no external pull-up on the schematic.
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. . .
Configure Pin Settings: PTC 6
&) “Component Inspector - pin_mux 11 | & Components Library Basic |Advanced 3
Pin Settings . Methods
View Mode Generate Repert
@ Collspsed Functional Properties for Pins l-l'IM; é{wn #| Show Dedicated Pins.
ADC |(CAN |CMP CMT DAC DMA ENET |EWM |FB |FTM |GPIO | 2C | 25! JTAG LLWU | LPTMR | OSC| PDB | RCM | RTC | SDHC | SIM | SP1| UART | USB | USBDCD | VREF | MISC
\venerai purpose IU pin £3 VO pin routeg INO pin routea
a4 PTC 4
General purpose 10 pin 0 No pin routed No pin routed
General purpose 10 pin 1 No pin routed No pin routed
General purpose 10 pin 2 Ne pin routed Neo pin routed
General purpose 10 pin 3 No pin routed No pin routed
General purpose 10 pin 4 No pin routed No pin routed
General purpose 10 pin 5 No pin routed No pin routed
General purpose 10 pin 6 SwW2 Input sSw2
General purpose 10 pin 7 No pin routed No pin routed
General purpose 10 pin 8 No pin routed No pin routed
General purpose 10 pin 9 No pin routed No pin routed
Fem ==t = crmnan Fopeie Uhin 1s reo pinHidcss = === o pin routed i, =uins
General purpose 10 pin 14 Mo pin routed Ne pin routed
General purpose IO pin 15 No pin routed No pin routed
General purpose 10 pin 16 Mo pin routed No pin routed
General purpose 10 pin 17 No pin routed No pin routed
General purpase I0 pin 18 Mo pin routed N pin routed
-
-
- o
Z “freescale

One more setting for GPIO, that would be LED Green PTE26 Output
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Configure Pin Settings: PTE 26

&y “Component lspector - pin_mun 17 @ Compenerts Libeary [Basic |Advanced 3~
Fin Settings . Methods

Wabw Mode Generate Report
© Collapsed " Functiceal Properties for Pins  (Liam pecoq| ) Show Dedicated Pins

ADC CAM CMP | CMT DAC DMA ENET |EWM FB FTM GPIO BC D5 JTAG LLWU LPTMR, OSC|PDB RCM | RTC| SDHC SIM SPI UART USE USBDCD WREF MISC

Functions nit PinSigal Selection Direction Uses Pin/Signal Neme Sesected Pin/Signal Name
(1) Click here (2) Click here 2;2 (3) Enter "LED_GREEN"
Select "PTE26/" Select “Output”
N o R i S e e o o S
4 PTE i
General purpose 10 pin No pin route No pin routed
General purpose 10 pin 1 No pin routed No pin routed
General purpose 10 pin 2 Ne pin routed No pin routed
General purpose 10 pin 3 No pin routed No pin routed
General purpose 10 pin 4 No pin routed No pin routed
General purpose 10 pin 5 No pin reuted No pin routed
General purpose IO pin 6 No pin routed No pin routed
General purpose 10 pin 24 No pin routed No pin routed L_
General purpose 10 pin 25 No pin routed pin routed \

General purpose 10 pin 26 LED_GREEM Output LED_GREEM

General purpose 10 pn & i rowsded Mo pin routed
General purpase 0 pin 4
General purpese 0 pin 25
Genersl purpose 10 pan 26

2 freescale’

Scroll down to PTE (Port E) and LED Green PTE26 Output

Notice that when you change the name of the User Pin/Signal Name, the
“Pin/Signal Selection” also changes name. We will use these user names when we
set up the drivers.

Now we move onto the UART pin muxing
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Hardware UART Pins to Configure

Uartd TX PTB17 62
Uart0 RX PTB16 63

2 freescale’ s | 48

Here are the pins we need to deal with for the UART. This uart is connected to the
debug interface chip on this board, and it allows for the uart to print on the PC
terminal window.
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Configure Pin Settings: UART

) *Component Inspector - pin_mux &2 | %) Components Library (1) Select “UART" iasic |Advanced @ ~ <

i Pin Settings “._Methods

View Mode Generate Report
tg Collapsed Functional Properties for Pins 2 ITML Report | Show Dedicated Pins

i : TM | GPIO 12C |2S JTAG |LLWU | LPTMR | OSC |PDB|RCM RTC SDHC | SIM |SPI SUPPLY TPIU E2UART %
(2) Click here

Select "PTB16" Init Pin/Signal Selecti... Direction User Pin/Signal N... Selected Pin/Sign... *
4 UARTO v
UART collision No pin routed
UART clear to send Ne pin routed
UART request to send Ne pin routed utput
UART receive data Y PTB16/SPIL_S... Input PTB16/5PIl_SOUT... 2 conflicts: Selecte... £
UART transmit data ¥ PTB17/5PI_SL.. PTB17/5PI1_SIN/U... 2 conflicts: Selecte...
UART Tx medulator input No pin routed
(3) Click here 2
Select “PTB17" ™ Blo g soslod
-y )
Z “freescale

There is no real need to give this pin a user name, since we will use the vart as a

module. we can and will leave this at the default name. For your own design, you
may want to rename this to match your schematic.

Notice there are errors showing up.
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Configure Pin Settings: UART

) *Component Inspector - pin_mux &2 | %) Components Library Ad\ranced Q “°=¢
& Pin Settings . Methods

View Mode Generate Report

%@ Collapsed Functional Properties for Pins %/ 1,1 . .« | [¥IShow Dedicated Pins

DAC |ENET EWM |FB FTM |GPIO |I2C |12 | JTAG | LLWU LPTMR  OSC |PDB |RCM RTC |SDHC |SIM SPI SUPPLY |TPIU |2 UART

Functions Init Pin/Signal Selecti... Direction User Pin/Signal N... Selected Pin/Sign... *
4 UARTO ¥
UART collision detect No pin routed

UART clear to send 2 conflicts: Selected value is in conflict with other configuration property 'RxD’ frem component uartComl,

conflict in configuration of MUX bit-field of PORTE_PCR16

UART re Sy g =

qu_m to send PTALS/SPI0_SCK/UARTO_RX/RMIN_TXEN/MID_TXE

UART receive data PTEL6/SPIL_SOUT/UARTO_RX/FTM_CLKIND/FE_ADLT/EWM _IN are trying to connect to the same signal ts: Selecte... (2
UART transmit data  UARTO_RX; Selected value is in conflict with other configuration property ‘RxD’ frem component uatComl, ts: Selecte...

- __conflict in configuration of MUX bit-field of PORTA_PCR1S register.
UART Tx modulator inPorgy 6/ sOUT/UARTO. RX/FTM CLKING/FE_ADI7/EWM_IN and

4 UART1 PTAL5/SPI0_SCK/UARTO_RX/RMD0_TXEN/MID_TXEN/1250_RXDO are trying to connect to the same signal
UART cleartosend ~ JARTORX -
-
-
- o
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The error message indicates a conflict with “uartCom1”, which we have not
configured yet. These errors will be corrected when the uart component is
configured.
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Pin Muxing is Complete, Time to set up the
Components

2 freescale’
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PEP N S
< meescare

[

% C/Ca= ~Kietis Design Studin
1y “Component Inspector - gpiel 11 &) Companents Library [Basic |advanced @

[ Fie Emt Source Relactor Mavgate Seach Proma |
- W& ¢ @ 5~ (¢ 0 Propeties ™. Muthods| Events

s Project Explores 11

Component name  gpicl

i project 1
3 pregect ] _broken O Input pans . Output pins | Initialization
¥ Input pins
Input configurations 1
L Input configuration Cenfiguration name Input pins number

Click
“+" for 2 input pins

Details for selected row:
1 = 7| Input configuration 0
Select
Configurstion name  InpCfg_gpicl 0

“gpio1:fsl_gpio inpist pins muber U = 1 2 10 %)
. ] Pen Pin Pin name Imterrupt/DMA Pull enable  Pull select Passi
45, Covmpenants - project. =@ og i @ o Port interrupt disabled 2 [ e °
o oyt i .
+ © GnmmeSonbgraons . [For oot dies ST
.
% FLaSH
= 0%
& Processers
@ aMvLOL
& CpaMEBIFRIMOVLLLY Details for selected row:
s
JIPin1

2 freescale’

At this point we can now configure the drivers. The first on our list is the
gpio1:fsl_gpio. There are 2 inputs that are needed for our project, click the ‘+’ twice.
There may already be gpio pins set. If this is the case, we can delete them since our
project does not need them. If you were adding gpio’s to an existing project, then

you would expect the pins to be listed.
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Configure GPIO Driver Settings

& Properties ._Methods | Events

Details for selected row: SeseCt Row
/1 Input configuration I Pin 1
Configuration name  InpCfg_gpiol 0
Inputpinsnumber [ -] 3 [+][A][v] /
# Pin Pin Pin name Interrupt/] Pull enable  Pull sefect  Pa
L | PTC15/UARTA TX/FB_AD24 PTCIS Port fiferrupt disabled Pull Deswvn
T T N [T S B Y
[-F-] 7 E Port interrupt dissbled = v =
> : Enter -
Details for selected row: “Swz2*
[VIPin1 /
Pin w2 - PO_INO/PTCE/LLWU_P10/SPI0_SOUT/PDEO_EXTRG/T250_RX_BCLE/FBA...
Pin name W2

Interrupt/DMA | Port interrupt disabled =
Electrical features
Pull enable |V
Pull select | Pull Up
Passive filter

2 freescale’

By selecting the row, which in this case is pin #1, select the details for this pin we
added. Since we assigned “SW2” as an input with pull ups enabled, that selection
carries over to this panel. Now do this again for pin #3, and call | “SW3”. The

selection that shows row 0 as an input pin is not being used by this project. This can
be removed. This is an errata.
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Configure GPIO Driver Settings

Q *Component Inspector - gpiol &3 Q Components Library

Basic [Advanced @ 7 T O
Properties *. Methods | Events

Detail; for selected rows
/' Input configuration §

Configuration name  InpCfg_gpiol 0

Inputpinsnumber | . | 3 [+][A
L Pin Pin Pin name Interrupt/DMA Pull enable  Pull select Pa:
o ] PTCIS/UARTY_TH/FB_AD24 PTC1S Port intermupt dizabled Pull Down
1 £ W2 W2 Port intermspt disabled L Pull Lip
_J-T Por e dosbied | B Tourip ]|
Select Row
> ] . i
Pin #2
Details for selected row:
¥IPinl
Pin w3 - ALLWU_P2/FTMO_CHL/NMI_b/EZP C3 b
Pin name w3
Intermupt/DMA | Port interrupt disabled - Enter
Electrical features “SIN3"
Pull enable (¥
Pull select  Pull Up =
Passive filter
-, =]
- -
Z “freescale

By selecting the row, which in this case is pin #1, select the details for this pin.

Since we assigned “SW3” as an input with pull ups enabled, that selection carries
over to this panel.
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Configure GPIO Driver Settings

4y "Component Inspector - gpiol &7 |4y Components Library Basic [Advanced @ T 7 O
@ Properties . Methods| Events Select Row
Component name  gpiol OUTp ut pins : -
Input pins | B Output pins zation | .
| Output pins
Output configurations 1 =)

& Cutput configuration Configuration name Output pins number

-0 B JowCggpaio 14 |

Details for selected row: CI!Ck
»>| | [70utpist configuration “+" 3 times
Configuration name  OutCfg_gpicl 0
Output pins number | - | 4
= Pin Pin Pin name Output logic  *
0 cd ADC]_SE14/PTEI0/SPIL_PCSO/UART_RX/FB_ADIS/FTMO_FLTL PTEL0 0 i
@1 7 o -] 0 [
o2 & a [ 0 o
T <[ 2 0§
] n '
e
- o
Z “freescale samaUoe | 55

lts time to move to the output pins. Add 3 output pins, one each for RED, GREEN,
BLUE.
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Configure GPIO Driver Settings

&y *Component Inspector - gpicl &7 | 4 Components Library

Basic |Advanced @ ~ = O
@ Properties . Methods | Events
Deetails for selected row:
¥ Output configuration 0 Scroll
Configuraticn name  OutCfg_gpiol 0 DOWH
Output pins number [ - | 4 [+
£ Pin Pin Pinnsme  Output logic |
o | ADC1_SEL4/PTELD/SPI_PCSO/UART3 _RXUFE_ADIS/FTMO_FLTL  PTBLO0 L] i
w2 Fl [ 5
a3 7 o o
[>> 3 Select row 4
Details for selected row: 1
< Pinl =
Pin oy - Unassigned peripheral
Pinname ° Cannct be empty, enter user pin name value
Cutput logic 0
Electrical features
Slew rate “ = | Preblem in the compenent: property medel is not supported by the s
Drive strength ” = | Preblem in the component: property model is not supperted by the s...

2 freescale’

Scroll down to see the pin settings properties. Click or select row 1, which is the first
of the rows (pins) that we added.
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&y *Component Inspector - gpicl

@ Properties . Methods | Events

Details for selected row:

Configure GPIO Driver Settings

#1 |y Components Library Basic [Advanced @

¥ Output configuration 0

Pl mine nimhar

Details for selected row:

Drive strength e

2 freescale’

¥IPinl
Pin LD -
Pinname | LED_BLUE
Outputlogic | LED-GREEN
: LED_RED
Electrical fi
Slew rate

Configuration name  OutCfg_gpicl 0

(1]
0
Enter
Unassigned peripheral
Cannot be empty, enter user pin name value
o Problem in the component: property model is not supported by the s..

Problem in the component: property model is not supported by the s...

At this point, the pin will be assigned based on the pin_mux names that was used in
the pin_mux settings section. As you enter the pin name, the dropdown list will filter
as you enter the name. So, after entering “LED” the three LED_ names pop up. You

can either keep typing the name or select the name from the list.
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Configure GPIO Driver Settings

@y "Component Inspector - gpiol 52 | % Components Library

B Properties . Methods | Events

[Basic advances @ 7
Configuration name  OutCfg_gpiol 0
Output pins number [ . | 4
# Pin Pin

L)

Pin name Output logic S
ADC1_SE14/PTB10/SPI1_PCSO/UART3_RX/FB_AD19/FTMO_FLTL PTE10

0 & 1 Fe
|1 F |LEDBLUE LEDBLUE Jo|F
|2 7 9 [ 0 ]
o3 v e o 0 o

q i

L
Details for selected row:
2 4IPin1
Pin LED_BLUE ~
Pin name LED_BLUE
Outputlogic 0

Electrical features ‘\\ Enter

Slew rate Fast - L |

PTB22/5PL2_SOUT/FB_AD29/CMP2_OUT

Drive strength | Low -

Open drain Disabled

2 freescale’

Set the output logic to 1. So the default state of the LED is OFF.
And it looks like this...




Configure GPIO Driver Settings
% "Component Inspector - gpicl &1 |4 Components Library Basic |Advanced @ © '
0 Properties \MicthechjEvernts]l

Configuration name  QutCfg_gpiol 0

Output pins number (-] 4 [+]
£ Pin Pin Pin name Output logic Sk
0 L LED_GREEN LED_GREEN 1 Fe
1 < LED_BLUE LED_BLUE ] Fo
2 »
Details for selected row:
> [/IPin2
Pin LED_GREEN WETJSBS_C LKIN/UART4_CTS_b/RTC_CLKOUT/USE_CLKIN
Pin name LED_GREEN Enter
Output logic 1| — "
Electrical features LED—GREEN
Slew rate Fost - 1
Drive strength | Low -

Open drain Disabled

2 freescale’

Scroll down to see the pin settings properties. Click or select row 2 and enter
LED_GREEN, and set output logic to 1
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Configure GPIO Driver Settings

) “Component Inspector - gpiol & |y Components Library

Properties . Methods | Events

[Basic JAdvanced @ 7 °

Configuration name  QutCfg_gpiol 0
Outputpinsnumber [ - | 4 [+ ]
Pin Pin Pin name Output logic  Slew rate Drive strength  Open drain
_ -MMI—[_ Disabled
™ LED_BLUE LED_BLUE 0 Fast Disabled
2 ¥ LED_GREEN LED GREEN 1 Fast Low Disabled
3 U4 LED_RED LED_RED Fact Disobled
Select row
B 12
Details for selected row:
>> [/Pin0
Pin LED_GREEN - PTE26/ENET 1588 1 KIN/IIARTA TS b/RTC_CLKOUT/USB_CLKIN
Pinname  LED_GREEN Enter
Output logic 1 (e L.ED RED"
Electrical features o
Slew rate Fast -
Drive strength | Low -
Open drain Disabled -

-

-

2 freescale’ i 18

Scroll down to see the pin settings properties. Click or select row 3 and enter
LED_RED.
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Configure PIT Driver Settings

Sy Component Inspector - pitTimerl &2 %% Components Library

Properties . Methods | Events

Component name  pitTimerl

Device PIT -
Counter PIT_CVALD -
Counter type Down counter

Configurations *._Initialization

ot Configurations 1 [
% Components - project 1 &2 Configuration Name Inlerrup.-t
4 [ Generator_Configurations L Config_pitTimerl 0 L
% FLASH
= 0%s
4 [= Processors
i@ Cpu:MKBIFNIMOVLLI2 Select

4 B Components

B pin_muxPinSettings “pitTimer1:fsl_pit"

ﬁ gpiol:fsl_gpio /
) pitTimerl:fsl_pit

fiﬁ uartComl:fsl_uart

2 freescale’ s (B8

Channel chained Penod
1000 ms

Basic |Advanced 3

Enter
“1000mS”

Now we move to the interrupt timer (PIT) and set it to 1000mS.
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Configure UART Driver Settings

) *Component Inspector - uartComl 57 |4 Components Library

Properties . Methods

‘uartCom1:fsl_uart”

2 freescale’ -

Basic |Advanced (3

Component name
Component name  uvartComl
Select
Device “ i
Devi UARTO PTB16
evice e —n
"‘PTB17
Pins/Signals
|/ Receiver
RxD | PTB16/SPH_SOUT/UARTO_RX/FTM_CLKINO/FB_AD ~
A ts - project 1 &1
omponents - project_ [ Tranemitte
4 (= Generator_Configurations E
& ran TxD | PTBL7/SPIL_SIN/UARTO_TX/FTM_CLKINL/FB_ADI6 ~ nter
& FLASH “115200°
= 05 Configurations . Initialization
4 (= Processors
@ CpuzMKE4FNIMOVL Configurations [ v
D CpusMKBIFNLIMOVLLLZ = Configuration Configuration name  Baud rate Pafity mode  Stop bits Bits per char
# (= Components - =
o fi !
) pin_muscPinSettings (1] L Config_uartComl 0 115200 baud Disabled 1 8
8 gpiol-fsi_gpio
) pitTimerlfsl_pit
73] uartComl:fsl_vart \
Select

r =

Here the pins are selected and the baud rate is selected.
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Create a new project to blink the LEDs
« This hands-on lab shows you how to...

- Generate Code v G N Xt UPp!

- The lab uses the FRDM-KL64Z board

- The application will blink an LED periodically, and light a
LEDs with button presses.

Z “freescale’
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Generate Code with Processor Expert

PR SR e

%5. Components - project 1 &3 = Counter
Interrupt service/eve
= & P
Interrupt
Generator _Configurations
ﬁ [ Generate Processor Expert Code i ity
$ FLASH Click here =l
Same period in modes
= 0Ss .
i Component uses entir
A oremos 4 Initialization
 §9 Cpu:MK64FNIMOVLQL2 Enabled in init. coc

"l’? Cpu:MK64FN1MOVLL12 Events enabled in i

-

2 freescale’

To generate Processor Expert Code, press on this icon. Also, if you hover over the
icon, it gives you an indication of what it does.

As with most programs, there are always more than one way to do something, and
this is no exception. To generate Processor Expert code, you can also click on
Project -> Generate Processor Expert Code.
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Generate Code with Processor Expert

FTMO_CNT

= | Counter MO
- o a a I'.nleIrrupt service/event :
nterrupt I ’ INT_FTMO

k Interrupt priority medium pricrity 112
Interrupt penicd 250 ms 249959 ms
Same period in modes yes
Component uses entire timer no

i 4/

= & Generating code . [

a o ing code - Pinsl comp
mts .

Always run in background

|Ru|l in Background |r

Cancel [ Details >>

2 freescale’ P

= m
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Generate Code with Processor Expert

(¢ Project Explorer &2
4 (25 project_1
) Includes
(= Documentation

Expand . 4 (= Generated_Code
“Generated_Code" . [n) board.h
L] Cpu.c
ln) Cpu.h
gpiol.c
gpiol.h

hardware_init.c

[

pin_mux.c
pin_mux.h
pitTimerl.c
pitTimerl.h
uartComl.c
uartComl.h

'PREPRPFEPREERE

Z " freescale’

A quick check of some of the generated code. When you expand the generated
code section in the Project, you will see listings of header and c files.
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Generate Code with Processor Expert

{5 Project Explorer &2 =R-JK

4 =5 project_1
3 Includes

. Documentation
3, Generated_Code
5 Project_Settings

r-l-' &

TR TR T

, SDK
._SExpand . - 4 & S?urces Double Click
ources lc] Events.c “Events.c’

[h] Events.h

lg mainc €——————— Double Click
(= Static_Code “main.c”
’% ProcessorExpert.pe
[5] Projectinfoxml

2 freescale’

A quick check of some of the generated code. The “Sources” folder includes other
source files, including main.c and events.c.

Events.c is where the interrupt callback routines are placed. The project has the
GREEN_LED blinking based on the interrupt timer, this is where the code is placed
to blink the LED.




Examine the Code

@) Component Inspector - uartComil 17 | ) Components Library Basic |Advanced [

Properties *._Methods

Compaonent name

Component name  uatCorml

L€] Events.c 16 maine I

#include
#include
#include
sinclude "go
sinclude
#include

int main(void)

{

2 freescale’ U |89

Expand the
edit window up
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Interrupt Routine: Blink the Green LED

il Events.c & | Lc] main.c

Open
Events.c

void OnTimeQut_pitTimeri(void)
1S St et e | e Sl Scroll down to
} here

m

)

#ifdef _ cplusplus

f* sxtern “C

#ena if

2 freescale’

In “events.c” the interrupt callback is installed. Here is where we will put the blink
the led code. Please note the “/* Write your code here ... */”




Interrupt Routine: Blink the Green LED

e
gl vartComl.c
[h uartComl.h
(= Project_Settings
& SbK
4 (= Sources

le] Events.c
EXpaﬂd \h| Events.h

“Sources’ . L& main.c 5
\h%nmponents-projeﬂ_l px4 - a® Y= 0
' @ gpiol:fsl_gpio

m fsl_gpio_hall:fsl_gpic_hal | %l teite veus code here ...
; _pin_ t

H gp
gfsl_port_halz:fsl_port_hnl 1.9

void OnTimeOut_pitTimeri(void)

gifdef | cplusplus
/* extern “C* *f

#endif

i g.pio_to“g.g[;_pin._cutpu‘t ‘_—'———._._.__F Drag & DrOp
i sl plncingiol “gpio_toggle...”
To here m

iaaaaaaaa@a

2 freescale’

Simply “drag & drop” gpio_toggle_pin_output” to the Events.c file. Make sure this is
between the {}.

This sets up the call back routine to turn the LED on/off.
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Interrupt Routine: Blink the Green LED

e
gl vartComl.c
[n uartComl.h
= Proje %)
& SDK
4 = Sount
th E void OnTimeOut_pitTimeri(void)
c m {

vl

- Components gpio_to.ggle_pin_output(LED_ﬁﬂEElb; sr1(void)
a @ gpiol ||
L KB

L kD * END Events *,
: #ifdef _ cplusplus
/* extern "C" */

#endif

H gpio_toggle_pin_output Enter
gpio_read_pin_input ‘LED_GREEN"
As the parameter for the @i
_toggle function

iaaaaaaaa@a

2 freescale’

For the gpio_toggle_..., a parameter needs to be passed. Since we want the
GREEN led to blink at the timer."LED_GREEN” was defined when we set the pin
name.




Create a new project to blink the LEDs

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

- Import existing files G Next up!

- The lab uses the FRDM-KL64Z board

- The application will blink an LED periodically, and light a
LEDs with button presses.

Z “freescale’
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Importing Files

F,ﬂ Help - Kinetis Design Studio

f Search: importing Scope: All topics

Search Results =] =}
project JaneQUser, Select Import from the - Workbench User Guide > Getting started > Basic tutorial
! popup. In the Import wizard, select File
system, th... B 5
B_impotting i Importing files
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 [command link] Im...
B Import wizard + dragging and dropping from the file system, or
This wizard helps you import resources into P ing and pasting from the file system, or
the Workbench. When the [command link] " L?:;:':;e pIm En whard ¥

Import wizard first comes up, you must

shmmna sdnnb bimn of lmnmmeh bn e T amsint

Files can be imported into the Workbench either by :

2 freescale’

Looking at KDS Help, there are three ways to import files. We will demonstrate the
“drag and drop” method in this exercise. Remember, in our OS’s, there are always

more than one way to do any particular task.
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Drag and Drop

@\;_j'! » KDS_Intro_Class » Lab_1

o Faverites
B Desktop

= Recent Places

BB Desktop
w4 Libraries
* Documents
o' Music
3. New Library
m= Pictures

B videos

2 freescale’

Organize = Include in kbrary =

Share with » Bumn New folder

Name Date modified Type

Use Windows Explorer to navigate to:

.\Desktop\KDS_Intro_Class\Lab_1

Find the file you want to use...
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Drag my_main.c to Sources Folder

@\;)v & »_Eﬁg_l-c_m_'cm » Lab 1

’7 Organize « Include in library = Share with = Bum MNew folder

e Date modified
L[5 Project Explorer £2 58| ¥ = 7
4 15 project 1 my_main.c
t;b Binaries
Y Includes
(= Debug

(= Documentation
(= Generated_Code
(= Project_Settings

4 (= Sourc
E%c
h Evenis.h
L& main.c
= Static_Code

'% ProcessorExpert.pe
| Projectinfouml

. Components - project 1 SRR

4 (= Generator_Configurations

£ rav
@? FLASH

2 freescale’

And Drag & Drop into the “Sources” folder

. Or copy/paste it into the “Sources” folder
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Drag my_main.c to Sources Folder

Fol GmWELEl 3 . e

Returns : Nothing

void TI1_OnInterrupt(void)
oy
P % File Operation s |
Write your
LED_GREEN_N¢

} Select how files should be imported into the project:

/* END Events * 9 Copyfiles «——— Select “Copy Files”
] Link to files

#ifdef _ cpluspl
} "J: extecn "C Create link locations relative to: | PROJECT_LOC
#endif

Configure Drag and Drop Settings...

@ [ ok ][ conce

~ Click “OK” .

3 r Expert 1@
or the Freescale Kinetis series of migrocontrollers.

2 freescale’

Select the appropriate import. We will use “Copy files”. This allows for the user to
modify the sources without effecting the original sources.




Open “my_main.c”

File Edit Source Refaclor Mevigate Segrch Project ProcessorExpert Bun Window Help
. R ’ w 4 B LT e Ry R T = R

L Project Explorer &1 = O || & Compenent Inspector - pitTamert 2 | &) Components Library
Bl W Properties " Methods | Events
2 15 project 1 -

& Binaries €| Events.c 2] msin.c (€] my_main.c
sl Includes /" my
(= Debug
(= Documentation 11 /* Incl e . u . "
© Genenated Code 12 sinclude “Cpu.h" Click “main.c
Project, St " 13 #inclede “Events.h
(= Project Settings Bl 13 einclude “pin_sux.h"
& SoK 15 #include “"gpiol.h”
# & Sources 16 sinclude "pitTimerl.h”
() Events.c 17 #inclede “uartCosi.h”
B Eventsh
19 * inc es & e e fi ect *
ig] main.c 28 #include <string.h>
€] my_main.c 2
= Static_Code 32 /* declaratic the
Ry Processorpet.pe = 3

void SW2_pressed{void);
2 void SW3_pressed (void);
26 woid sendstring (umsigned char *str);

% Components - progect 1 1

S @ T 27 veld delay(veid);
& (2 Generator_Configuraticons 5l b
iR 25 int countse;
i 50 void my_main(
i FLasH 4 my_main()
[ 52 enum { down=@,
& Processors up = 1} sw_statesup;
AT int SW_DOWN=, SH_UP=1;
ﬂcwlﬁﬁlrl\ﬂml_uz const int SW_| 9, 5H_UPel;
Compeonents sendstring( “Welcome to Processor Expert and Kinetis Design Studio IDE! Wri
@ pin_runcPinSettings
B gpiclfd_gpio 9 s
£} pitTamerldyl pat F pacaie

2 freescale’ ol U | 78

Now the file is included in the “Sources” folder.
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rreescaie

1 #include
32 #include
#include
#include
#include
#include

"Cpu.h”
"Events.h”
"pin_mux.h"
“gpiol.h"
"pitTimerl.h"
"wartComl.h"

Add “Our” Code to main

sintained bV Procestor Expert)

1o void my_main(void); /*

»/  «+—————Add declaration here

42= int main(wvoid)
*1int -rectore Enable

PE_low_level_init();
49 *** End of Processor E
-

m,_méiAéi;!. i ..—

*** RTOS startup code. Macro PEX
#ifdef PEX_RTOS_START

PEX_RTOS_START();
#endif

2 freescale’

Around line 40 to add the declaration of “my_main” and the call around line 51.
Be sure the call is included after the line “/* Write your code here */
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Check Point: Create a New Project to Blink an LED

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

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

Z “freescale’
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Building the Project: Clean

:"‘ hﬂ-‘“ - project_1/Sources/main.c - Kinetis Design Studio

l File Edit Source Refactor Mavigate Search | Proy Processor Expert  Run  Window Help
. o d Open Project - - N =
§ 3 o Selec / , L-®E 5
. Close Project | ]
L Project Explorer &3 --pl-oject"
4 =5 project 1 a1p  Build All Cerl+B
. i Binaries Build Configurations »
Selec & ECMH Build Project
i : " = Debug . .
project_1 Do sinatson Build Working Set =
(= Generated_Code Clean... b +«+— Select “"Clean
(= Project_Settings Build Automatically
I 4 (= Sources
(€] Events.c Make Target e
I [k Eventsh Generate Processor Expert Code
iS5 mamn.c Synchronize Processor Expert Static Code
(€ my_main.c Bt
(= Static_Code C/Ce+ Index e -
D f.-of:es%etl?_vper.l.pe Properties
5. Components - project 1 2 =i B S|
4 (= Generator Configurations . A o B Rl

2 freescale’

Right now we will clean the project. | make it a habit to clean a project especially
when there are files imported or if the entire project is imported. This ensures that
there are no artifacts carried over from the import.
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Building the Project: Clean

£ |-
{ % Ciean [ESEEy—==) 3

neluded
Config
Clean will discard 8l buitd problems and built states. The nest time a build ccours
s (#ing | the projects will be rebuilt from scratch.
e o Clean all projects @ Clean projects selected below
7 .
eaball || D Pl e Select the project
local |
ln{void)}
r Exped
nit()
irocessd
code g
haproatl.
) [
IStat  buikd De-select “build
2 Budd the entire wor ”..nmedlately
. - o - I
nad OK::] Cancat i) |

D comcle T !mﬂ‘ p b D & &

=]
only build of configuration Debug for project C“Ck
lefSysten/CPU_Init.o ./Static_Code/System/Perip OK' Lode/System/Vectors.o ./§

2 freescale’ urmal Uss | 62




Building the Project: Clean

e Lae Sowce Retacior Dieagate Segch  Evoien  Procencrbpent fum o fondow b
M- e [ . - ’ W=~ G-~ 0 =@ = - -

s Progeat Explores

&y Compenent Inspector - paTirei] 12| & Components Libiany:

[TEE== ] % Debuy
S BT = O
Properties - Metheds Everta

1 Winclude “Cn.

[2 Problems | & Tasks | B Conscle &
CDT Build Console [project 1]

19:48:06 *"** Clean-only build of configuration Debug for project project_1 *=**
make clean

rm -rf . /Static_Code/System/PE_low_level _init.o ./Sources/Events.o ./Sources/main.o ./Sources/my_main.o ./SOK/platform/utilities/src/f:

18:48:86 Build Finished (took 374ms)

T uanComd A ¥ 2 9% spin rEutinE. 99 MG MOQLrY Tnia TOATLIL *t7 "
1 = fi- |t @-ra-~0
My _cag _toma_1 o fEcurces/Events.s . o - By main.c . /SON/platform/utilitiensarc/fs
|

2 freescale’

The project is cleaned and ready to build...
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Building the Project

e Gouce Disvigate Search Broject Processor Expert  Fun  Window  Hel
irs - 3 = W e~ id-a
£ Project Explones 120 = O || &y Companent Intpectar - pit Timerl 11 |y Compor
|
. . u e < Prop Methods | E t:
Right Click=—= | “=& »= —
[~ Ge Ini
On : e
. = Open in New Windew
Project_1 o G| copy cu-c
M Delete Deedet:
Sear ]
Rename F2

i tmpart )
e 1 va ’ )
Comd EmhL;OJ«:t 1 Select "Build
Cleskibroject : wpert intern
s | &1 Refresh [}
# CloseProject
4 Close Unrelated Projects
@ 0
e Py Build Configurations Ly
4 Make Targets » [START
q Index (¢l
@ C
& © Flashfrom file.
2 Show in Remote Systems view
§  Profiing Took
Convert To

Profile As » fonsole 11 | [ Properie

2 freescale’

Right click on the project you wish to build. Then select build. One could also select
the project then using the menus “Project -> Build”.




Building the Project

tagrh Prupa Pocencr (e Bun  fedow  elg
o W B G B-0-0®

Fregect Explemer Y ——

e PR ATOS START
PN TS START()S

[

irgtied -Falgeed-char -Ifnction-sections -fdate-sections sl g3 -Eroms eal

Logee mcpuscartmnied cethant 08 ferasage-lemgthed -fulpeed-char -Hfumction-sectisns fdate-sections ekl g 0°CR RS

8yt Bkt ey 345 —_—

2 freescale’ il U | 85

Build Progress — Just like most Eclipse based tools.
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Examine main.c

DULE main *

1 #include "Cpu.h"
2 #include "Events.h”
3 #include “pin_mux.h"
34 #include "gpiol.h"”

5 #include "pitTimerl.h"
65 #include "uartComl.h"”

PEXx
#includes here —

1/ int zave. w57 01 ., «——— Your declarations
Main.c ——sJi2-int sainvoid) 5) checking. et

)

Hardware initializations —  re_tow level

Your code goes here _-—-:Z_' ylo o

2 freescale’

These includes are what is generated and needed by Processor Expert.

This is an auto generated file. All we need to add is our declarations and a call to
our code.
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Examine events.c

* User includes (#include below this line is not maintained by Processor Expert) */

52 void OnTimeOut_pitTimer1(void)
. { f ® - - -
gpio_toggle_pin_output(LED_GREEN); «— Timer callback code goes here

our code

2 freescale’

This set of code is your events handler. Every where you included an interrupt for
the peripheral module, PEx generates a routine in this file.
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Examine My_main.c

%4l“ my_main.c */0

12 #include
13 #include
14 #include

#include "

16 #include

17 #include "u

* Includes needed for—the high level devices to work, copied from ProcessorExpert.c */

"Cpu.h"

"Events.h" ’ >
"pin_mux.h" « #includes copied from
8pA0L.RT ProcessorExpert.c
pitTimerl.h

artComl.h"

* includes & defines needed for this project */
#include <string.h>

* declarations needed for the subroutines */

void SW2_pressed(void); — «—— Declarations needed for our code
void SW3_pressed (void);

void sendstring (unsigned char *str);
void delay(void);

2 freescale’
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Examine My_main.c

l29- void my_main()

enum { downed,
up = 1} sw_states=up;

const int SW_DOWN=@,SW_UP=1;
sendstring("Welcome to Processor Expert and Kinetis Design Studie IDE! \rin\n");

: Main loop — watch for switch presses
59 while (1) {

48 if (((gpio_read_pin_input(Sw2))==SW_DOWN) & (sw_state == up)){ /" Check to see if SW2 has been pr ed
delay();
if ((gpio_read_pin_input(Sw2))== SW_DOWN){ * check to see if the switch is W
SW2_pressed();
= sw_state = down;}}
45 if (((gpio_read_pin_input(Sw2)) == SW_UP) & (sw_state == down))

sw_state = up;

if ((gpio_read_pin_input(Sw3)) ==8) /* If SW3 has been pressed *
SW3_pressed();

52 else
53 gpio_set_pin_output(LED BLUE); /* make sure led is O

2 freescale’
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Examine My_main.c

/* what to do when 5H2 is pressed! “etessisissiisttbitsntittsstasy
void SH2_pressed(){
gpio_toggle pin_output(LED RED);
sendstring ("\r\nSH2 has been pressed and released, turn on/off the| RED led!\r\n™); /* anr

3 Switch press
is pressedl *EerssssssssrssssisssEnstEsine routines

!

/* what to do when
void SH3_pressed(){
gpio_clear_pin_output(LED BLUE);

" 72 void sendstring{unsigned char *str){ : ;
73 uart_send_data(4State_uartComl,str,strlen(str),1200); Print routine
|

frevensensensnnensanss fynction for short delay *e*¥svesssssssnnsne;

80 /** Not recommended for real life coding - for demonstration only */|

7

Bl

82- void delay(){

82  unsigned int i, n; +«——— Delay loop
85 for(i=0;i<300;i4+)

G |

88}
89 }

2 freescale’
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2 freescale’
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Test the Application
« This hands-on lab shows you how to...

v

v

v
- Test the application’s functionality <@ Next up!
- Setup Debug Configuration
- Download the code
- Debug the code

- The lab uses the FRDM-KL64Z board

- The application will blink an LED periodically, and light a
LEDs with button presses.

Z “freescale’




- -
- ;...‘_‘- e e B
< meescare
Debug Configuration
Click here
% C/Ce+ - project_1/Sources/main.c - Kinetis Design Studio r ﬁ_
| File Edit Source .Rehctol Nava:gate §¢ar(h Project Processor Expert Ru
T LR S A I B e & v » DQ-®S F-Eil-
i Project Explorer 2 - \‘:\) Component Inspector '& Componeni @ launch history
107 mifd_2114.0301
& ":o- 2 Categories | Alphabetical . Assistant | Pro¢ peug A ¥
Wl proj. Debug Cenfigurations...
4 [15 project 1 [k
P \ Comnanent Comnanent | of Organize Favorites
E inanes
e Select Filter on for MKS4FNLMOVLLL2 (project_1)
gp T Project
4 @ Debwg b lel mainc £ | [g] Events.c | my_main.c
(= Generated_Code i . id
& Project_Settings v ) S
= Sources 52 { = s SBEECt
= Static_Code 3 * Write your local variable definit "Debug CDHfigLIFSIiOHS"
%5 project_L.eif - [arm/le] void my main{void);
5 makefile ==% Procecsor ExD
objects.mk PE_low ie;ei.ingt;ﬂi
project_1.map /*** £nd of Process
= sources.mk
-
-
> ~
Z “freescale

The first thing that you need to do before debugging, is to setup the debug

configuration. To get to the debug configuration for your project, highlight the project
(by selecting it) and then click on the “V¥”, and select “Debug Configurations...”
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Debug Configuration

+ Multiple GDB Debug Configurations Supported

[t | GDB Hardware Debugging

[c] GDB OpenOCD Debugging

[c | GDB PEMicro Interface Debugging
[c | GDB SEGGER J-Link Debugging

# Launch Group

« For documentation on how to use P&E Micro and Segger, see
their respective web pages.

2 freescale’

KDS is based on stock eclipse with our Processor Expert Plug-ins and base debug
configurations. The base debug configurations are GDB. With this version the GDB
includes OpenOCD, P&E Micro and Segger J-Link.
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% Debug Configurations

C/Ces Application
C/Ce = Attach to Applic
C/C++ Postmortem Del

~ #1171

€ | C/C+ = Remate Applical

&

¥ Leunch Group

|| Filter matched 8 of § items

2

2 freescale’

Debug Configuration

| Create, manage, and run configurations

Configure launch settings from this dialog:
- Press the 'New” button to create a configuration of the selected type.
- Press the ‘Duplicate’ button to copy the selected configuration.

¥ - Press the 'Delete’ button to remove the selected configuration.

il - Press the ‘Filter' button to configure filtering options.

GDB OpenOCD Debuggll"lg mgcmmgvrancnbysetm-ng:t.

Configure launch perspectr DO u bl e C | I C;( on

‘GDB OpenOCD Debugging"

Close

KDS is based on stock eclipse with our Processor Expert Plug-ins and base debug
configurations. The base debug configurations are GDB. With this version the GDB

includes OpenOCD, P&E Micro and Segger J-Link.
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% Debug Configurations

Debug Configuration

| Create, ge, and run confi

x| 6%
type filter text
| C/C++ Application
| C/C+= Attach to Application
| C/C++ Postmortem Debugger
| C/C++ Remote Application
| GDB Hardware Debugging
4 [€] GDB OpenOCD Debugging
[c] project 1 Debug
(€] GDB SEGGER J-Link Debugging
B Launch Group

171 (=] [=)[=1]=)

2 freescale’

Select
‘Debugger”

Name: project 1 lIP-e/

[l Main | %% Debugger B Startup| 5 Source| [T Commen

OpenOCD Setup
] Start OpenOCD locally e,

Executable: ${openocd_pathl/openocd Browse.., I

GDB port: 3333

Telnetport: 4444

Log file:

Other options: |- “interface cmsis-dap”
H target\kfid.cfg

¥| Allocate console for OpenQCD

IMPORTANT

not be able to start the debug session!

Vanables...

Browse...

This checkbox needs to be selected otherwise you will

The “Start OpenOCD locally” option allows for the OpenOCD executable to be
started by the tools. The other option is to start the OpenOCD manually and then
KDS will find it via the GDB port.

The “Allocate console...” selection MUST be selected in order to start the debug

session.

With GDB as the debugger engine, this will allow for remote debugging. The tools
on one machine, and the UUT and GDB server on another machine. To set that up,
use the GDB Hardware Debugging and setup the server IP address, connection

(JTAG Device), and port number of the remote machine.

97




Debug Configuration

o o ——— —
Create, ge, and run figurati ﬁ
fTRX|B3F- Mame:  project_ Debug
type filter text 21 Main _ﬁ&Debuggq_ ¥ Startup| B+ Source| [T Commen
[€] C/C++ Application Open0CD Setup 2

[€] C/C++ Attach to Application 7] Start OpenOCD locally
C/C++ Postmortem Debugger =

C/C++ Remate Application Executable: ${openccd_pathl/openocd Browse...| | Varibles... |

£ | GDB Hardware Debugging G0B port: 1B
4 [€] GDB OpenOCD Debugging
[c] project_1 Debug Telnetport: 4444

[ GDB SEGGER J-Link Debugging

& Launch Groun

Other options:  _¢ "interface cmsis-dap”

-f target\kbd.cfg

Enter Other options:
-c "interface cmsis-dap” —f target\k64.cfg

FIFIE

Log file: Bmwse.'

2 freescale’ il Usa | /98

In Other options, you must enter the type of interface and the target configuration
file location. Be sure to enter -c¢ “interface cmsis-dap” —f target\k64.cfg into the
“Other options:” box. This can be on a single line or separate lines. | chose separate
lines for readability.
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Debug Configuration

% Dot Coniguenons N Ty g Coriguntons
Crests, mansge, nd run configuratisns & Creat, manage, 4nd rom configurstions _a\

REF- Narsss it b

ncodeg

Check this if you want the debug
configuration files to be
‘bundled” with a project export

| Atccate caracla (necessey foe mput]
Fle

Liusnch in Backgronnd

2 freescale’

Defaults for the “Startup” tab, and recommend to check the “Shared file” for the
debug configuration. This will bundle the configuration file with the project when
exported.

The Startup panel is where you would set the initial breakpoint for the debugger. By
default, it stops at main.

The Common tab has the “Shared file” selection. Check this if you want the debug
configuration to be included in the project when you export the project.
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Debug Configuration
HName:  progect 1 Debug

Main | %5 Debugger | B= Startup. % Source| [0 Commen
Initialization Commands
#|Initial Reset. Type init

| Enable ARM semihosting.

Load Symbels and Executable
#|Load symbals
@ Use project binary:  project_1.eff
Use file:

Symbols offset (hex):

Runtime Options

|| Set program counter at (hex):
(V] Set breakpoint at: main

i T mirewnree ype Nt UISICIE T WNeN SEOUGGINg In KANE

¥ Continue

2 freescale’

All Defaults

The Startup panel is where you would set the initial breakpoint for the debugger. By
default, it stops at main. If you want to stop at a particular place, you can enter an
address, or function name.
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Debug

% Debug Configurations

Create, and run

x| B3~
type filter text
[€] C/C++ Application

1 €/C++ Attach to Application
[€] C/C++ Postmortem Debuge
| C/C++ Remote Application
[ D8 Hardware Debugging
a [T] GDB OpenOCD Debugging

[E] project_1 Debug
| GDB SEGGER J-Link Debuggi
B Launch Group

3

. n ’

Filter matched 9 of 9 items

Mame: project_ 1 Debug
[ Main| %5 Debugger| B> Startup | 5 Source  [7] Commen

C/C++ Application:
Pebugiproject_1.elf

Variables... | | Search Project... i Browse..

Project:
project 1 [ Browse...
Build (if required) before launching
Build configuration: | Debug
|1 Select configuration using 'C/C++ Application’
Enable aute husild Disable auto build |

& Useworks(C |ick ADD'Y .

2 freescale’ e | 107

Click “Debug”

Click “Apply” then click “Debug” this will launch the debugger.
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e BB R @~ D-0-A-®G AL m s
v @y Companest Inpecass| & Components Ly

Catagories | Mphabetical . Ausintant Poscessen -3

Fites o ¢ MAMPSIMANVALED ipoegect E]

PR | "

I8 vl

L Y —

e T i of b i g B e o Lk e mhn £ suvgenh
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N Samard e

([ Confirm Perspective Siitch |

' { ~ 1 This kind of launch is configured to open the Debug perspective when it suspends.

| This Debug perspective is designed to support application debugging. It
i :orporates views for displaying the debug stack, variables and breakpoint

Click inagement.

‘Remember..."

I

[¥] Remember my decision

1 you want to open this perspective now?

2 freescale’

Click checkbox, so you do not get this again. What is happening here, is that
Eclipse wants to change to the Debug perspective, If you do not want to see this
dialog again, just check this box, and never to see this again.

103




Test the Application
« This hands-on lab shows you how to...

v

v

v
- Test the application’s functionality
- Setup Debug Configuration
- Download the code 4
- Debug the code G N Xt U]

- The lab uses the FRDM-KL64Z board

- The application will blink an LED periodically, and light a
LEDs with button presses.

Z “freescale’
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Application Test: Debug Perspective

[ 38 Drtasy - oo, Lo e - G D S - e

Breakpoint

\» T Disassembly
ew

Editor N

Console View Stack

- ——
-
-

Z " freescale’

Immediately after the Download task is completed, the perspective automatically
changes into the Debug Perspective. This perspective has a variety of windowing
possibilities, by default this perspective gives you 5 major windows. The Debug
window, the inspection window, source code window, and the console window.
Within the Inspection and Console window space, there are other choices of things
to view.

Another item, which is set by default, the code automatically breakpoints after main.
This choice can be changed in the Debug Configuration
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Application Test: Single Step

E Debug - project_1/Sources/main.c - Kinetis Design Studio
File _Ed;! _in.:lurce -Refac;or Mavigate Search Project Processor Expert éun_-_\n}muw Help

e 2 & i w 5 ‘s.\!‘v e I

%5 Debug 22 st |31 Click “Step Into”
4 [c] project_1 Debug [GDB OpenOCD Debugging]

4 1 project_1.elf
4 @ Thread [1] (Suspended : Breakpoint)
= main() at main.c63 Oxdbs

s openccd

arm-nans.sahi.adh

i Eventse | (8 maine £ my_main.c T x50 £ PE tow Jevel jnt.c I
2

#ifdef FER_RYDS“INIT
PEX_RTOS_INIT(}); selected RTOS cro is de

Sendif

Editor moves
to this line

| nur&.re_inlin:

| WiF CPU_COMMON_TNIT
nit

Common_Init();
Sendif 1+ CPU, COMMON, INTT

#iF CPU_PERTPHERALS_THIT
y Peripherals Init();

2 freescale’

Since the Step “into” was selected on the base line of PE_low_level_init(); the editor
moves to the first line of the call. Now we will do a single step, which will take us to
the next function call of this routine.
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‘o
- ;_._‘_“ e e B
- Hneescae
Application Test: Single Step — Step Return
E."'E == 5 0 Ko Decgn S .—‘
File Edt Source Refactor MNavigate Search Project ProcessorExpert Rum  Window Help
v @l 6@ & BwsS slaeoan@y H-0-QU-®0 78 5% G-
> S e
Sep Over (FE) | Quic
T Debug 2 WAt B T T O |[6de Variables | Breakpoirts &I | Wil Registers| Bk Mod
4 [€] project 1 Debug [GDB OpenOCD Debugging] . e T vin][type: Temporary]
4 18 project Lo Click “Step Over
4 P Thread [1] (Suspended : Breskpoint)
= main{) at main.c48 0Sed
wi openccd
o arm-none-esbi-gdb
[€] Events.c & mainc 2 | [8 my_maine | [E] 03472 =
#ls
o
-
-
> ~
Z “freescale

This will stop over the “PE_low_level_init and stop at my_main
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Application Test: Single Step — Step Into

Eoeh-g - project A/Saurces/my. main - Goetss Design Studio

g ai & L

I P

L,

Fle Edt Source Refactor Mengete Search Project Processorfwpet Bun Window Help

- -

HrO U ™E P v,

5 Debug 11
4 [E] project 1 Debug [GDB OpenOCD Debuggng]
a 3B project 1.e¥
# ¥ Theead [1] (Suspended : Step)
= my_main() at my_main.c40 aded
= main() at main.c73 tded
v openocd
i armenone-eabi-gdb

& e |@Ear | @ mymsne 3 |2 CPlme

void SW2_pressed(void);
void sW3_pressed (vaid);
void sendstring (char "str);
woid delay(void);

void my_main(}
{

while (1) {

sw2_pressed();

if ((SW3_Getval()) =wd) /* If SMZ has been
SW3_pressed();

else
LED_BLUE Put¥al{1); /* make sure led i

2 freescale’

if ((SW2_GetVal())==8) /* Check to see if Sul

3

Click “Step Into”

8 Cpuc | [El0550

0= Variables | %o Breakpoints | 1! Registers &

Hame Value
44 General Registers

|  sendstring(“welcose to Processor Expert and Kinetis Design Studio IDE! \rinin™);
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Application Test: Run

|# Debug - project.1/Sources/my_main - Kinetiz Design Studio -
File Edit Source Mm“uﬁ;ar: Search Pr:;ct Processor Expert  Run Window Help
r . & | B & . = A9k 1} .;.3[2’5.. LD~ Q-®™E S8 ~]

| Resume (7] |

4 Debug 2 Plde T T O | 00 Variables | % Breskpeints | Registers &
# [€] project_ 1 Debug [GDE OpenOCD Debugging]
4 1% project_L.elf
4 of® Thread [1] (Suspended : Step)
= my_main() at my_main.c:40 OxdcB
= main{) st main.c73 eded
i openccd
wi arm-none-eabi-gdb

Name Value
49 Genesal Registers

[@ maine | @ Eventse | (@ my_maine 5 TS Termite 20 (by CompuPhase) [FEN I

[setongs | [ clesr | [“about | [ giose ]

[Welcome 1o Processor Expent and Kinetis Design Sdio IDE!

void SW2_pressed{void);
woid SW3_pressed (void);

void sendstring (char "str);
void delay(void);

void my_main()
{

(3 | sendstring(“welcome to Proces UART nprmts--
% e ( message to ]
i SW2_Getv L) * Ch r
st Termite
I (+]

Z " freescale’ il | 100

Notice the sendstring printed on the terminal and the green LED should be blinking.
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Application Test: Inspect Registers

{8 Debug - project 1/Sources/my_main. - Kinetis Design Studio -
)| File Edit Source Refactor Mavigate Search Project ProcessorExpert Run  Window Help
r3~ & & 3 % = @ N@e $-0-QU-®E F-8i~jl-
Qui
= s

%5 Debug 2 &1
4 [T project 1 Debug [GDB OpenOCD Debugging)
4 @@ project_L.eff
@ Thread [1] (Running : User Request)
i openocd
. arm-none-eabi-gdb

£l ||6d= Variables % Breakpoints | il Registers &7 | B |
Mame Value
¥ General Registers

Click “Suspend”

2 freescale’

With the program running, now click the “Suspend Icon”
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Application Test: Inspect Registers

BrO-QU-®6 41~ E 7" & gelect “Register View”
Acr;o | By | B /e Iﬁ Debt

(4= Variables | ®9 Breakpoints | i Registers &2 | =A Modules o 8|03 =
Name Value Description
4 M General Registers General Purpose and FPU Re
el 0 536871032
el il 1
il 2 4m
el 3 16
aia 4 0
it s 0

Expand “User/System
Mode Registers”

2 freescale’

Expand the Registers View and expand the User/System Mode Registers
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Application Test: Inspect Registers

Processor Expert  Run  Window Help
: o TRy T N o~ = B ;
Quick Access By | B e T&Debugg
Click "Step Over” ||0=Vas iR B B[t °= 0
Name Value Description
4 M General Registers General Purpose and FPU Register | =
Hi 536871032
Wi 1
2 477
B ] 17
HHi 0
He] 0 -
‘ " »
Changed registers
are highlighted

2 freescale’

With the register window open, single step over, multiple times and see the register
value change as the code steps through the delay function.

Now click the suspend button.
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Application Test: Setting Breakpoints

L€l Events.c L] main.c Le| my_main.c &2 | [2] 0x347a
22 #include <string.h>
* declarations needed for the subroutines *

void SW2_pressed(void);

void SW3_pressed (void);

void sendstring (unsigned char *str);

void delay(void);
29~ void my_main()

1 enum { down=@,
up = 1} sw_statesup;

34 const int Ski_DOWN=8, SH_UP=1;

836 | sendstring(“Welcome to Processor Expert and Kinetis Design Studio IDE! \r\n\n");

while (1) {
if ({(gpio_read_pin_input(Sik2))==SW_DOWN) & (sw_state == up)){ Shi2 Jeen pre
delay();
if ((gpio_read_pin_input(Sw2))== SW_DOWN){ /* check to see if the switch is still down *

SW2_pressed();
1 sw_state = down;}}
2 i gpio_read_pin_input(5i2)) == SW_UP) & (sw_state == down))
Double click sw_state = up;

at line 36
to set breakpoint

2 freescale’

Set breakpoints by double clicking in the margin next to the line you wish to break
point. In this case we want to break point at line 36.
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Application Test: Setting Breakpoints

ﬁva%vgggv v . - = -
Quick Access B | @ C/Ces

0 || (9= Variables | ® Breakpoints 52 | iif Registers| B4 Modules| 3 %% & <+ W | [® [
[¥] & main.c [function: mainNtype: Temporary]
{] ,o my_main.c [line: 36]

unCheck
‘my_main”
Select
“Breakpoints”
Z “freescale’

Lets turn off a breakpoint at “my_main” and continue to run the program. Press the
buttons and see the pretty lights go on an off.

Did we meet our design goals?
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Application Test: Setting Breakpoints
oy

u’- [Diebug - project_L/Sources/my_main.c - Kinetis Design Studio

| File Edt Source Refactor Mavigate Search Project ProcessorExpet Run Window | :

Ja 2 = & bW E TR NN e W RS R 30 A8 R TR
1 Debug ¢ ¥ | B YT O | 9= Variables | % Breakpoints ©7 | Wil Registen
4 [E] peoject_1 Debug [GD8 OpenOCD Debugging] & main.c [function: main] [type Temp

a 5B project Leif s 4 tin.c [line: 40]
4 P Theead [1] (Suspended : Breakpaint) Click “De ug to restart  incpiness)
= my_main{) at my_main.c:40 OudcB .
i g ey the debug session
il epenocd
ol arm-none-esbi-gdb
[E] Cadeh

i | g CPUInitec 8 Cpue

L] main.c Le| Events.c Le] ey _main.e I

void SW2_pressed{void);
void SW)_pressed (void);
void sendstring (char *str);
void delay(void);

75 void my_main{)

sendstring(“wWelcome to Processor Expert and Kinetis Design Studio IDE! \rin\n");

while (1) {
if ((SW2_Getval())==2) /* Ch

SW2_pressed();

Notice the program
£0 Putvalf1i: stopped at the
Breakpoint

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

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

v

v
This concludes our Lab session
Question?

- Survey Says

Z “freescale’
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Useful References: www.mcuoneclipse.com
MCU on Eclipse

Serial Terminal View with Eclipse Kepler 3

e on March 73, 2014

Join 452 other Solowers

O g votes

Nearly all of my projects have but-m command line support: using a serial connection, |

can send commands or inspect the system status, For this | have my command Folow
which works over serial-to-Blustooth, serialdo-USS, L COC or with a physical senal

{COM) port. But what | need on the host system is a Terminal program: | can use either an

extermal program. There are many ones avatable (Tera Term, ) where Terrrs 2

is my favorite one. But it is possible 1o extend Eclipse So f has its own Terminal view too

-
- w with
£ Teminat} 2o F-@-x=0 .
Senak (COMD, 400, &, 1, Mome, None - CONNECTED) - Encodmg -$45-1) .

powar <nunber + Changes output sower ts 8, -1, Software SPI

u FroeRTOS, malloc]) and 5P

chck with GNU Tools

ing Point for Kinetls Low
Power LLS Mode

stug Configuration
.

s POA'S e
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SDK - GPIO T S

void gplo_set_pin_output { uint32_t pinName )

Parameters
pinNam:

void gplo_clear_pin_output ( uint32_t pinName |

Parameters

pinNam

void gplo_toggle_pin_output | uint32_t pinName )

Parameters

pinName G

wint32_t gpio_read_pin_input { wint32_t pinName )

Parameters

pinName GF

Returns

2 freescale’ i
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SDK-UART T

uart_status_tuart send_data (uart_state_t* uartState,
constuint2_t* sendBuffer,
uint32 t txByteCount,
uint32_t timeout

the function does not return until the transmit is com

A blocking (also known as synchronous) function means t e. This blocking

function is used to send data through the UART port

Parameters
uartinstance The UART module instance number

sendBuffer A pointer to the source buffer ¢ ning 8-bit data chars to send
txByteCount The number of byles to send

timeout A timeout value for RTOS abstraction sync control in milli-seconds (ms}

Returns
An error code or kStatus_UART_Success

2 freescale’
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Z “freescale

www.Freescale.com
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Kinetis Design Studio

www.freescale.com

Microcontrollers Software and Services

Feb.24.2013

L

Z “freescale

e ok, Wi, e, PR, Prome R Prucasace
. s

ottt P, e, o Turbo i, UMM, Vi it
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Learn more at: www.freescale.com/KDS
(coming April 2014)

Kinetis Design Studio

go-ci)st integtjrateq ’ Product Features
evelopment environmen - A free of charge and unlimited IDE for Kinetis
(IDE) for Kinetis MCUs o g

: A basic IDE that offers robust editing, compiling

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

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

» CodeWarrior project importer

for C/C++ ed'tmgr complllng - Based on Eclipse, GCC, GDB and other open-
and debugging source technologies
+ Includes Processor Expert with Kinetis SDK
Customer Application integration
oo 5 = - + Host operating systems:
E ,§ nd i S o : + Windows 7/8
§§ E‘ ; é 3 ‘g : « Linux (Ubuntu, Redhat, Centos)
= 8= =
52| @5 | = 8 freescale + Mac OS X
g9 e = <
o o
£3
@ @

MCU Hardware

2 freescale’ el U | 923
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Kinetis Design Studio — Block Diagram
Commercial Support/Packages
2 Kinetis Design Studio
j | NPW | 5
% GDB %
E: CDT (C/C++) £
Frmowor | Poesssor || Moxia ||
Expert 5
GNU ARM CL o
Eclipse Debug 3
ARM® GNU Tools "“:'x;':""’ KPSDK
Z " freescale” ...
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KDS Release Schedule

KDS 1.0 GA Release KDS 2.0 release
~ Mid July 2014 ~ Oct1,2014
Integrates GA release of Eclipse, GCC, and plug-in
updates

Processor Expert and Kinetis SDK

o A

KDS 1.0-Beta Processor Expert and KSDK
Stand-alone Releases

April 8, 2014
. P e Can be updated in KDS by the user
CRInng At marcas « Eclipse updater to pull in new PEx
Released on web under and Project Wizards for new
moderated download Kinetis device support

+ Path variable in KDS can point to
user configurable installation of
Kinetis SDK

2 freescale’ el U | 926
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Freescale IDEs Supporting Kinetis MCUs

e Kinetis K Series: £ KDS 1.0 GA
L 4 K24F, MG3F, KE4F ! Kinetis K Series: m
& - K22FN2%6. 512 ! KBSF, KBAF
S K21F, K22F ! Kinefis V' Series:  plug-in updates
freesca’e"- Kinetis L Series: T
it et | Kinetis W Series:
Kinetis KL14Z, KL15Z H
Design Studio hletmhan | KinetisE L& K
KL16Z. KL26Z i
KL34Z, KL36Z. KL46Z :
owucy o5 QR cwwoutos CIEETD
Hinetis E Series: Hinetis E Series: Yearly Maintenance Relesss
KEOZZ KEG?2Z, KEO4Z, KEQSZ 10.6 Update 1
Kinetis K_Series: KEAZNEB4/128 'Kinatis K_Series:
K21F, K22F ineti i LB new produst support
N Kinetis M Series: K10z 1 K20 updales
b F bl KM13Z, KM14Z, Kinetis K_Serles: H
KM32Z, KM33Z. K24F, KBIF, KE4F :
KM34Z, KN3SZ n
AFTF Americas
i 1 i L " 1 L >
3Q 40 20 3Q 4Q 1Q 2Q
2013 2014 2015

KDS 1.0-Beta

B CodeVWarrior for Microcontroliers
I Kinets Design Studio

2 freescale’ vl Ui | 928
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Kinetis IDE Options (www.freescale.com/kide)

Featured IDEs:
Atollic TrueSTUDIO Keil Microcontroller Development Kit
E atollic® Professional ECLIPSE/GNU based |DE with a MISRA-C Specifically designed for microcontroller applications,
R e checker, code complexity analysis and source code easy to learn and use, yet powerful enough for the most
review features, demanding embedded applications
Advanced RTOS-aware debugger with = ARM C/C++ build toolchain and Execution Profiler and
ETM/ETB/SWV/ITM tracing. live variable watch view and Performance Analyzer enable highly optimized programs

fault analyzer. Dual-core and multi-processor debugging. Complete Cade Coverage information about your

Strong support for software engineering, workflow program's execution
management, team collaboration and improved software
quality. IAR Embedded Workbench

Green Hills MULTI A powerful and reliable IDE designed for ease of use with
» A & - Complete & integrated software and hardware GIAR outstanding compiler optimizations for size and speed
Green Hills: environment with advanced multicore debugger SYSTEMS . The broadest Freescale ARM/Cortex MCU offering with
soFTwaRE .+ Industry first TimeMachine trace debugging & profiler ded:rl::aled versions available with functional safety
certification
Support for multi-core, low power debugging. trace, ..

- EEMBC certified top performing C/C++ compilers
Complimentary Solutions:

Kinetis Design Studio mbed Development Platforms
* : - Complimentary basic capability integrated development «  The fastestway to get started with Kinetis MCUs
- : g
- environment (IDE) for Kinetis MCUs . Online project management and build tools — no
fresspa]le' « Eclipse and GCC-based IDE for C/C++ editing, compiling installation required; option to export to traditional IDEs
D“K"”': and debugging

Includes comprehensive set of dnvers, stacks and
middleware with a large community of developers.

Additional Ecosystem Partners:

> LAV DL LAUTERBACH 1‘ Y
Z " freescale’ i G |27
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- - .
Kinetis IDE Comparison
IAR Embedded Keil PRO Edition
Atollic TrueStudio Pro | Green Hills MULTI ~ Workbench for ARM | Microcontroller Development Kinetis Design Studio
(EWARM) Kit (MDK)
: b GIAR ARMKEIL “freescale
E atollic  Green Hills SYSTEMES Kinetis
SOFTWARE - Microcontroller Tools Design Studio
Free version / Limitations ~ TrueSTUDIO Lite: 32KB P Evaluation: 30-days 2 A
8KB for Cortex-MO[+) Evaluation: 30 days KickStart Edition: 32KB MDEK Lite: 32KB Unlimited
Processor Expert support Yes Yes Yes Yes Yes
IDE Framewite imprwfecc:;f:s:aphhed Proprietary Proprietary/Eclipse Proprietary Eclipse
Debugger S8 ¥ proprictary Multi IAR C-5PY uvison GDB
extensions
Compiler Atollic GNU gcc vd.7.3 Multi IAR iccfc++ armcc GNU gec 4.8
Standard Libraries newlib v1.19 Ay -
newlib-nano v1.0 Multi IAR DLIB/CMSIS ARM MicraLib i g
i ARM Standard newlib-nano 1.0
libstde++ v6.0.17
Run Control Interfaces GHS Probe, GHS
Tfnikim;ff;,c'ﬂﬁ‘f;ﬁ:f SuperTrace Prabe, I-jet, PAE, SEGGER,  ULINK, ULINKpro, CM5IS-DAP, P&E, SEGGER,
8 kg & OpenOCD, CMSI5-DAP OpenOCD, CMSIS-DAP P&E, SEGGER OpenOCD/CMSIS-DAP
compatible probes {coming soar)
Trace/Profiling Support Yes Yes Yes Yes Mo
Kinetis SDK Support 1.0 GA (Summer 2014) - 1.0 Beta [April 2014) 1.0 GA (Summer 2014} 1.0 GA (Summer 2014}
Freescale MQX Kernel / Yes - Yes Yes Coming Soon
Task Awareness
Other RTOS S rt : :
il FreeRTOS, uC/0S uvelOSity FreeRTOS,uCos  FreeRTOS, uCOS, Kell RTX  FreeRTOS, uCos
e
- o
Z “freescale 128
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Additional Resources

Community
I www.freescale.com/community

Web
I www.freescale.com/kds

% Level 2 Support
www.freescale.com/kds/support
(Coming Summer 2014)

2 freescale’ ol sa | 128
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Select Perspective & PrOJect Type

¥ New Kinetiz Design Studio Project

lhpld Application Development
Processor Expert

l 7] Use Kinetis SDK for headers, drivers S — : SEEECt
7| Use Processor Expert for config, Kinetis SDK
“‘Processor Expert”

Start with perspective designed for
Hardware configuration (pin muxing and device initialization)
@) Use CUment PErspective — Select "Use current

perspective”

Project Mode
Linked |

= Select “Standalone”

In the standalone mode, static files are placed in the project folder (e.g. project-specific copy =
of these files is created during project creation). This mode allows to modify the static files in
the project without affecting other projects.

Click “Finish”

) <Back | : Finsh | | Cancel

Start with Perspective: Lets set this to the non-processor expert hardware
configuration perspective. Select Kinetis SDK (this will be selectable for processors
that are supported by the SDK), and select Standalone project mode. This allows
for you to modify the files and settings to suite your needs without effecting the files
stored on disk. If you use “Linked” mode, and you modify the contents of the code,
then you are modifying the reference code.

If you plan on archiving the project or sharing the project, this assures the entire
project is included, all the source files, etc.
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