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Hands-On Workshop: .~
Getting Started with =

Kinetis SDK - Basic

Lab 1: Importing KSDK demos 12 (=

1. Click on ‘File’, then click on ‘Import...’ L , . . .
3. Click ‘Browse’ to navigate to the KSDK_1.2.0 installation.
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2. Expand the ‘Project of Projects’ folder, and select ‘Existing
Projects Sets’. Click ‘Next’.
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4. Select ‘hwtimer_demo.wsd’ under 6. The platform library for K22F51212 and the hwtimer_demo
‘KSDK_1.2.0/examples/frdmk22f/demo_apps/hwtimer_de will now appear in the ‘Project Explorer’ view.
mo/kds’.

[T Sees—— = g s Bt ot 7|
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7. Build the library by clicking the ‘Hammer’ button.

5. Make sure the working set is selected. Then click ‘Finish’.
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8. A successful build will produce the ‘ksdk_platform_lib.a’ file. Bl Console 52
COT Build Console [hwtimer_demo_frdmk22f]
"Finished building: C:/Freescale/KSDK_1.2.8/examples/frdmk

* Problemi &) Tasks € Conscle [ Properties D [ B .

COT Buid Condole (ke platform b K22F51212) "Building target: hwtimer demo_frdmk22f.elf’

Building target: Li "Invoking: Cross ARM C Linker'

"Imvoking! Cross ARM GUU Archiver® e arm-none-eabi-gcc -mcpu=cortex-md -mthumb -mfloat-abi=harc
arm-none-eabi-ar -r “libksdk_platfors.a® ./platform/wdog/hal/fsl wdog hal.o ./platform/wdog/c "Finished building target: hwtimer demo frdmk22f.elf’

arm-none-eabi-ar; cresting libksdk platform.s
"Finished building terget: libksdk platforw. s’

1@:39:23 Build Finished (tock 7s.29ms)

10:37:48 Bulld Finlshed (took 425.842em)
4 m
11. Now establish a terminal connection between the FRDM-
9. Build the demo project by clicking the ‘Hammer’ tool. K22F and the Host machine. Double-click on the ‘Tera Term’
icon on the desktop. A ‘Tera Term: New connection’
(£ Project Explorer 53 - window will appear. Select ‘Serial’ and the ‘mbed Serial
. = H H
: B 5 Port’. The COM port number will vary from machine to
a |[=% hwtimer_demo_frdmk22f .
- fi Includes machine.
> [ofy board
» gy source Vera Term: Hew connection @
¢ oy startup
> [opy utilities e
= hwtimer_demeo_frdmk22f debug ¢ Histary
= hwtimer_demo_frdmk22f debug | Telnet
= hwtimer_demo_frdmk22f debug SSH | 0 SSH2
= hwtimer_demo_frdmbk22f release Other
= hwtimer_demo_frdmk22f release j - UNSPEC
= hwtimer_demo_frdmk22f release |
= hwtimer_demo.wsd @ Serial Port: COM26: mbed Serial Port [COM26]  ~|
- [£5 ksdk_platform_lib_K22F51212 ' -
Ok | | Cancel | Help

10. A successful build will produce the

‘hwtimer_demo_frdmk22f.elf’.
12. Click on the ‘Setup’ menu, and click ‘Serial port...".



Contrel  Window Help

Terminal...
Window...

Font...

Keyboard...

Senial port...
Proxy...

S5H...

55H Authentication...
55H Ferwarding...
55H KeyGenerator..,
TCP/P...

General...

Additional settings...

Save setup...
Restore setup...

Load key map...

13. Make sure that the ‘Baud rate’ is set to 115200. Click ‘OK’.

Tera Term: Serial port setup

OK

Cancel

Flow control:

Baud rate: 115200 -
Data: [m

Transmit delay

10

1] msecf/char 0 msecfline

14. Now select the ‘hwtimer_demo_frdmk22f120m debug

cmsispad.launch’ file from the project tree.

L5 Project Explorer =3 == ¥ = O
4 =5 hwtimer_demo_frdmka2f
5 ;;-P‘ Binaries
> [t Includes
> [Ep board
> = debug
4 [ source
S @ fsl_hwtimer_pit_irg.c
s @ fel_hwitirner_systick_irg.c
> g4 main.c
[y startup
> 2y utilities
= hwtimer_demo_frdmk22f debug cmsisdap.launch
hwtirmer_demoeo_frdmk22f debug jlink.launch
hwtimer_dermo_frdmk22f debug pne.launch

hwtirner_demoeo_frdmbk22f release cmsisdap.launch

hwtirmer_demo_frdmk22f release jlink.launch

hwtimer_demo_frdmbk22f release pnelaunch
=| hwtimer_demo.wsd
2 5 ksdk_platform_lib_K22F51212

15. Select ‘Debug As->hwtimer_demo_frdmk22f debug
cmsisdap’ from the ‘Debug’ drop down menu.

et Window Melp

DU~V Q- S - - - - -

Detug As v [T L ewtimer_demo fedmk22| debrg cmusdap
Detug Configuations.

Organce Faventes



16. The debug session is launched. Code will execute until the
first line inside ‘main’. Press ‘Resume’ to continue executing

e fct Sowce Neter Movigete Search  Propect N Processr fapen Window Mol
. (B - t > ey ™ \
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‘. Patimer_den " & debug cmasdy £ - L1 g
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17. In the ‘Tera Term’ window you should see the following

appear. The dots will continue to print for a while, then the
‘End’ message will appear.

COM26:115200baud - Tera Term VT

18. The lab is now complete, please terminate the debug
session.

File Edit Source Refactor Mavigate Search Projcf™esRgocessor Expert Run Window H
1~ = | e 3&" - @ s ({\; - ‘-?5\ s OB [CS i

19. Change back to C/C++ perspective by clicking on the C/C++
perspective button.

=N

By | g C/C++ [35 Debt



Lab 2: PEx Device Initialization + SDK Drivers 3. Expand the ‘Boards’ menu, then expand the ‘Kinetis’ menu.
1. Begin a new project. Click ‘File’, then ‘New’ and select Select ‘FRDM-K22F". Click ‘Next'.
‘Kinetis Project’.

(] toe Sowrce  Petactor Wengste Sech Poyect Wam  Procescs: bipent Wodse Hep Devices
= S 3 :"""':_W Select the derivative yois would ke 6 use
Chie Dol BS Mubetle Poggea with Diing Code
Dhne it W ES Cee Pre Processor to be used:
e type filtes tet |
. . . . 4 Bowds -
2. Type in the name for the project, ‘NewProject’. Click ‘Next’. o Knetis i
F 22F =
FROM-$54F |4
v oW N Vraest FROM-KLO22Z
~ Create a Kinetls Project FROM-XL03Z
FROM-XL25Z
Choose the kocation for the
ation for the new project R
FROM-XL27Z
Project name:  NewProject FROM-KL43Z i
W1 Use default location
wEaty: | G s WASEIA Sest/NisaPruject Erome
\ dl._'n.ll .
Creates new project for FROM-K22F board based on MK22FNS12VIHLZ MCU, New progect .
contains CPU component and PinSettings comp t with p figured pans for this
board,
) <Back | Net> | Fmsh ||  cCencer |
? | ]




4. Make sure that ‘Kinetis SDK’ is checked. Now, make sure

5 Components - NewProject 23 S c® Y= 8
. . G tor_Confi ti
that ‘Processor Expert’ is also checked, with ‘Use Current ’ g St vt
Perspective’ selected and ‘Standalone’ mode selected. 4 (= Processors
. .. b &P Cpu:MK22FN512VLH12
Clicked ‘Finished’.

4 = Components
[ !5 pin_mux:PinSettings
= = == > %J gpic_pins:fsl_gpio
% New Kinetis Project i 6 clockManlifsl_clock_manager
& 2] intManl:fsl_interrupt_manager

Rapid Application Development
SOK Proceszor Expert

Kinetiz SOK |KSDK120 - 6. At the top of the Kinetis Design Studio window we have the
‘ ’ ‘ . ) .
e SO L neaticn Component Inspector’ and ‘Component Library’ views.
Enyonment vatisbla Select ‘Component Inspector’ and make sure that the ‘CPU
9 Absalute path , . . .
- type’ selection is the 64-pin package.
SDK Abzojute Path  Ci\Freescale'XSDK 120 Browse...
¥ Processor Expert &) Camponent Inspectar - Cpu £ Q Components Libeary @M‘““‘
Start with perspective dessgned for Propertes . Methods Events | Build optiors  Resources
Hacdware configuration (pin muxing and device inttiakzation) tvpe fiter tet - - =i - =2
@ Use current perspective Conporient name - (L
_ 42N CPU type M2 -
Inttaalice of pestphessly # Low power mode settings Manl ]
Allwed power modes sl clock_mansger | clockMan] v >
Mo:e Watchdog settings Pines
< ;::.lo o Piny/Signals {Low power mode sestings . Watchdog seftings  Pins/Signaks
B Dy actocegiaqy. (5] | PN
If this progect is mxpected 10 use the Kinetss SOK. you must apply the Eclipse Update for the Vg e |Anowed =
Kinetis SDK into this tool using Help -> Install New Software. Go to the tooks directory of your Espeat oot mad 3 — -
Kinetis SDK folder to find the approprate Eclipse Update, Very low power modes Allowed v
Enable Processor Expert in the project for MCU peripheral configuration and initisfization. Low leakage stop mode [Aliowed v

Very kow leakage stop mode |Allowed =

) « Back Net» [ Fnsh ][ Conce |

In the bottom left of the screen is the ‘Components’ view.
Select the ‘Cpu:MK22FN512VLH12' component.

!

"



7. Select ‘clockMan1:fsl_clock_manager’ from the 9. Click ‘Save’ to make sure our changes take effect.

‘Components’ view.
File Edit Source Refactor Navigat

‘BT Components - NewProject 23 = 0 = ‘ Q
= LJ . e =
C-E@ LR )
SIE - T ——
+ (= Generator_Configurations {0 Proj Save (Ctrl+S) &
4 [ 05s
» 8| osal:fsl_os_abstraction 10. No we are going to import the GPIO component. Select the
4 (= Processors . . .
= ‘Components Library’ tab. Navigate to ‘fs|_gpio’. Double-
) @ Cpu:MK22FM512VIH12 . -
4 (= Components click on the component.
> @J clockManl:fsl_clock_manager %— *Component Inspector - clockManl %— Components Library £5
[T i
- Uil pin_initPinSettings
. ﬂ] intManl:fs|_interrupt_manager Alphabetical ~._Categories | Processors | Board Configurations
? [AII repositories -
Component Component Repository
8. Next expand the ‘Init clock configuration’ menu and select % :5:—::“—":”5 . Ezgﬁig
sl_flexbus_ha 2
option ‘1 — Maximum achievable clock frequency @ fsl_ftm KSDK1.2.0
confieuration’. [ fsl_ften_hal KSDK1.2.0
& : - g @E fsl_gpio KSDK1.2.0
"Q '"'":':".' ailanecir e Mfsl_gpio_hal K5DK1.2.0
e N - @J fsl_hwtimer KSDK1.2.0
. e B s 2c oK1 2
b T e p— o p— [ sl_i2c_hal KSDK1.20
v . @ fsl_interrupt_rmanager KSDK1.2.0
- Al £ lhans bl KFenk1 2 n

Wt

rharted compaamms:




11. A new gpio component is now in the components view.

tT. Components - MewProject 53

=R
> [= Generator_Configurations
4 (= 05
» EJ osal:fsl_os_abstraction
4 [ Processzors
» Q Cpu:MK22FMN512VIHL2
4 = Components
» @J clockManl:fsl_clock_rmanager
> Ui pin_init:PinSettings
> 2| intManl:fsl_interrupt_manager
s @J gpicl:fsl_gpic

12. Return to the ‘Components’ view and select the
‘pin_init:PinSettings’ component.

s Components - MewProject &7

> [ Generator_Configurations

4 (= 05s
s EJ osal:fsl_oz_abstraction

4 [= Processors
» @ Cpu:ME22FM512VIHL2

4 = Components
0 @J clockManl:fsl_clock_manager
H @ pin_init:PinSettings
> 2| intManl:fsl_interrupt_manager
H @J gpiol:fsl_gpic

13. In the ‘Component Inspector’ select the ‘GPIO’ tab.

Q *Companent [nspector - pin_mux 3 Q Components Library

Howting - Functional Properties | Methods

View Mode
8 Coflapsed

ADC | Cww

Functions

2 FIA
Pnl

Optiom
Pins ¥!Snow Dedicated Pins

14. Scroll down to PTA-Pin2.

Signals

a PTA
Pin 0
Pinl
Pin 2
Pin 3
Pin 4

15. Select direction to ‘Output’.

Sigraly

+ PIA

Pin0
Pini
Pin2
Pin3
Pind

nos

DAC! EWM 8 FIM GP0| RC “ RS JTA(
Int Pin/Signal §
v
Nopmn
Init
[l
et Pin/Segaal Selection Disectson
v
No pin mouted No pin routed
No pin routed No pin routed
No pin routed i -
No pin routed Input
OQutput

No pin rovted

16. Selec the ‘LEDRGB_GREEN...” Pin/Signal. There will be an
error, we will fix it. Save.

gy
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Lo
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bt
m
Pali

bl b g e

O
AIDEGE_GREIN'A 8 FTALUMTD TR TTVE_OQITAS TDOTF
™

o vy




17. Return to the CPU component. Select ‘Debug interface’ in
the Component Inspector. Then un-check the ‘TDO’ box.
Save.

Q) Compenent Intpecter - Cpu 11 S Compenunts Libiraey

B Properties . Methods | Everts | Budd epticns | Reseurces
e filler Lt
ITAG Mode ITAG
®B Al
. Low power mode settings RN
Allowed power modes TDIPn LEDRGE RED/2 4 - PTAl
Watchdog sttings M3
« O Piny/Sgnats L
Reset pin 100 Pin * LEDRGE_GREENIL
& Debug interface UTAG)
. JiTex
TCKPin 111 = PTAUARTD CT
IS

18. Return to ‘gpiol’ component and edit the output pin
configuration. Select the LEDRB_GREEN... pin from the drop
down, and configure as below.

Details for selected row

| Dutpast configuration 0

Configuration neme  gpiol_OwtConfigh

Output pers nurber 1 .
= Pin Pin P name Output logic  Shew rate Derve strength  Open drain
0 4 LEDRGB G.. LEORGBG. 0O Siow Low

19. We are going to set input GPIO for ‘SW2’ and ‘SW3'.

L g
INTERRUPT PUSH BUTTONS T
Ry
100 (, W
PIE17 | PUSH BUTTIONY l] | "_f'."’: z
;]']Y,”J'F-‘F‘;"J? 2
k- SR
PICIULWL PAADCO BE1S | PUSH BUTTON? '.l 1 ,]-L" 3

TUI0TEAF 16000

10

20.

21.

22.

23.

In the Component Inspector for pin_init, edit PTB Pin 17 as
below for PUSH_BUTTON1.

Pm 16 Ne pin rovted No pin routed
P17 PUSH_BUTTOMNL Inpat
Pnls No pw routed No pin routed

Repeat for PTC Pin 1. Setting to PUSH_BUTTON?2....

« 1T 7

Pno0 No pae msitest Qutpet
Pl PUSH_BUTTONZ/ 24 8 how
Pn2 Na pn muted No pan muted

Save to keep our changes.

File Edit Source Refactor Navigat
i FESIR . RA €4
| B Prof ey .
o G5 |

Return to gpiol component. For the ‘Input pins’ in the

Component Inspector, add another pin for Input
Configuration 0.

Details for selected row:

Input configuration 0

Configuration name  gpiol_InpConfigd

Input pins number  [. ]

# Pin Pin Pin name Interrupt/DMA
0 SD_DAT3/)24 8 5D _DAT3 Interrupt/DMA request is disabled.
a1 g i Interrupt/DMA request is disabled.
14| i |




24. Select the input pins that we configured in the pin_init
component. Make sure the pins are enabled without pull
resistors, and no filters. Save.

Tpdpmants . ) L |

: Pn Pie Pnmeme  InsnptDMA Plloable Palsdedt Peaefite Digladfits

9: 7 M. PN henmMinmessdabed L Up [ F
¥ PEHATL. PUHET. WenptDMAmmsisdubed O p

25. Save the component.
File Edit Source Refactor Navigat

MYERS BB

26. Now we are going to add a new component. Go to the
‘Component Library’ tab at the top of the Kinetis Design
Studio window, next to ‘Component Inspector’ tab. Expand
the ‘Kinetis SDK’ menu, then expand the ‘Peripheral Drivers’

menu, then the ‘Timers’ menu. Double-click on the “fsl_pit’

component.

’% Component Inspector - pin_init % Components Library @3

Alphabetical ~._Categories | Processors | Board Configurations

T [AII repositories
Component Compenent Repository
fsl_mcg_hal KSDK 1.2.0
EJ f=l_os_abstraction KSDE1.2.0
fsl_osc_hal KSDK 1.2.0
Adl fsl_pdb KSDK 1.2.0
fsl_pdb_hal KSDK 1.2.0
@ f=_pit KSDK 1.2.0
fsl_pit_hal KSDK 1.2.0
fsl_prc_hal KSDK 1.2.0
fsl_port_hal KSDK 1.2.0
fsl_power_manager K5DE1.2.0
fl_rern_hal KSDK 1.2.0
& fsl_rnga KSDK 1.2.0
fsl_rnga_hal KSDK1.2.0

el oror [l o N T Y



27. Select the ‘pitTimer1:fsl_pit’ component from the
‘Components’ view.

t5. Components - NewProject 3

s [ Generator_Configurations
4 (= 05s
> EJ osal:fsl_os_abstraction
4 = Processors
s -Q CpusMK22FMN512YLH12
= Compenents
' @] clockManl:fsl_clock_manager
+ Ui pin_init:PinSettings
s ﬂ] inthManl:fsl_interrupt_manager
> gﬂ gpicl:fsl_gpic
> %] pitTimerl:fsl_pit

28. In the ‘Component Inspector’ tab, click on the glyph in the

‘Period’ field.

D “Component Inspector - paTimerl Q) Components Library

8 Properties . Methods Fvents
[ Component mame pitTimerl
Device P -
Counter PIT_CVALD -

Counter type Down counter

Companent vermen 1,20

O Configueations . Initialization | Shared components | Inharited componenty

¢! Configurations
>»>

7 PIT coofigurations
Configurations bat 1 | -
. Configuation  Name Type Read only configuration  Interryupe
20 F piiTemer] _ . fig ¢ J

29. A new window will appear. In the ‘Value’ column, enter

100’ ms. Click ‘OK’.

v

Persod
0

12

@ Toving oy - paTovedl Puicd

Cleck ctg. 0 Cock cfg. 1 Cleck clg, 2 C
Stare Dnatied Eruabled Desabled o
Runtime settings type foed volue «|
Valoetype  Value Unt
Indt, value 10 ™
Alowed e Uvust:
5 (5 -

30. Save the component changes.

File Edit Source Refactor Navigat
rERES®-R -6
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31. Now generate code by clicking on the ‘Generate Code’ 33. Open up ‘main.c’ by double-clicking on it in the project tree.

button in the ‘Components’ view. Inside ‘main’ scroll down to the section where is says ‘Write
your code here’ and place a ‘for’ loop.
5 Components - NewProject 23 = ci® Y= B8
» (= Generator_Configurations :
= o Generate Proces: [@ *mainc 5
4 = Processors {
> 4 Cpu:MK22FN512VLH12 /* Write your local variable defi
4 [= Components
> Ui pin_muxPinSettings /*** Processor Expert internal in
> B8 gpio_pins:fsl_gpio PE_low_lewel init();
> [ clockManl:fs|_clock_manager /*** End of Processor Expert inte
> 2] intManl:fs|_interrupt_manager
> ) pitTimerl:fsl_pit /* Write your code here */
/* For example: for(;;) { } */
32. The ‘NewProject’ tree will now contain ‘Generate Code’ for for(ss)
all the components we have in our project. ;

* Don't write any code pass th
RTOS startup code. Macro PEX

#ifdef PFX RTOS START
a4

4 :.,%:’ MewProject
> [ Includes
> [= Documentation
4 [= Generated_Code

> [= System 34. Save changes to ‘main.c’.
> [ board.h
> lg Cpu.c File Edit Source Refactor Navigat
> [h Cpuh s
> € gpio_pins.c Ci 'U‘iﬂ\“u ' D~ Q v [oi
> [ gpio_pins.h o §
| [ I
> [€] hardware_init.c Uproj‘
> € pin_mux.c
> [b] pin_muxh

> € pitTimerl.c
> [h] pitTimerl.h
> [= Project_Settings
> = SDK
4 [= Sources
s [€] Events.c
> [h] Events.h
> [€) main.c
% Processorbxpert.pe
ProjectInfoxml

13



35. Now locate ‘fs|_gpio_driver.h’ from the project tree. 37. Now we need to provide a pin name for this function call.

Open up the ‘gpiol.h’ file from the project tree.
[7 Project Explorer 53

» (= Generated_Code [ Project Bxplorer 53
» (== Project_Settings + il Includes
4 [= 50K » = Documentation
a = platform 4 (3= Generated_Code
. = CMSIS . & SDK
> (= devices » [ board.h
4 (= drivers + €] clockManl.c
4 (= inc » [H] clockManl.h
+ | [n] fsl_gpio_driver.h » € Cpuc
+ ] fsl_pit_driver.h » [B] Cpuh
> [ sre > [ gpiol.c
. 22 hal »[1] gpiel.h
. = osa > @ hardware_init.c
e 8 e
5 . .
& éu;ee;tsc » [h] PE_low_level_init.h
[ E\rentslh > 9 pin init.c
o . [8) pin_inith
S . T2 ritTimer -
{ H ’ . .
36. Use the “Outline’ view or scroll down to find the 38. Use the ‘Outline’ view or scroll to find ‘LEDRGB_GREEN’.
‘ . , . . .
GPIO_DRV_TogglePinOutput’ function. Copy this function Copy this name into the parameter field for
call into ‘Events.c’ by pasting it into the ‘GPIO_DRV_TogglePinOutput’.

‘pitTimerl_OnTimeOut’ callback function.
= voild PIT@_IRQHandler(void)

/* Clear interrupt flag.*/
PIT_HAL ClearIntFlag(g pitBase[FSL_PITTIM
/* Write your code here ... */
GPIO_DRV_TogglePinOutput(LEDRGE GREEN) ;|

}

lear

PIT_HAL € g pitSase[FSL_PITTIMERL], FSL_PITTIMER CHANNEL);

? GPI0_DRV_TogslePinOutput{uint32 t pinkame) ;I

39. Save ‘Events.c’.

14



40. Build ’Newproject' by USing the ‘Hammer’ tool. File Edit Source Refactor Mavigate Search Project ProcessorExpert Run Window Help
B

i g & FLAE S | | 2w n @ 3
File Edit Source Refactor Mavigate Search Project Processor Expert Run ¥ % Debug 2
o - - & - | [= B 1 a E MewProject Debug [GDB SEGGER J-Link Debugging]
= | ® Ql el = ] 4 [ NewProject.elf
. — - - - —— - = 4 o Thread [1] <main> (Suspended : Breakpoint)
i) Project Explorer &3 | Build 'Debug’ for project 'MewProject l_ @ O = main( at main.c48 0658
2T ksdk_platform_lib_K22F51212 - s JLinkGDBServerCL

4 :_:5 MewProject s Semihosting and SWV

=l T livrdmm

T Iptmr_demeo_frdmk22f120m ‘ ‘ p| arm-none-eabi-gdb

41. This should produce a ‘NewProject.elf’ file.

E?._‘, Problems | ¥5| Tasks | & Conscle 2 | EE Properties

CDT Build Console [MewProject]
“Finished building: ../Generated_CLode/pin_mu

'Building file: ../ /Generated_Code/pitTimerl.

"Inwvoking: Cross &RM C Compiler’ ] main.c &
arm-none-eabi-gcc -mcpu=cortex-md -mthumb -m i
'Finished building: ../Generated_Code/pitTim /* Write your local variable definition here */

'Building target: MewProject.elf’

"Invoking: Cross ARM C++ Linker'
arm-none-eabi-g++ -mcpu=scortex-m4 -mthumb -m
'Finished building target: NewProject.elf’

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

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

11:5@:48 Build Finished (took 52s.153ms)
for(s;)
{

42. Now select the CMSIS-DAP debug configuration for
‘NewProject’.

43. Once the debug session is launched, it will run to ‘main’ and

halt on a breakpoint by the ‘PE_low_level_init’ function call.
44. The Green LED (in the RGB LED) on the FRDM-K22F should

now be flashing. To catch the code entering the PIT callback

Press the ‘Resume’ button to continue code execution.

function we will set a breakpoint. First suspend the debug
session by pressing the suspend button.

15



File Edit Source Refactor Mavigate Search Project ProcessorExpert Run Window Help

4 ~ | & & BuF 2| el | wDe s 4
:;t& Debug 22 l Suspend b

a [c| NewProject Debug [GDB SEGGER J-Link Debugging]
2 & MewProject.elf
& Thread [1] <main> (Running: User Request)
g JLinkGDBServerCL
B arm-nene-eabi-gdb
g Semihosting and SWV

45. Navigate to the ‘Events.c’ file. Scroll to the
‘PITO_IRQHandler’ function.

—wold PIT@ IRQHandler(void)
1
/* Clear interrupt flag.*/
PIT HAL ClearIntFlag{g pitBase[FSL_PITTIM
/* Write your code here ... */
GPIO_DRV_TogglePinOutput(LEDRGE GREEN) ;]|
¥

46. Right-click in margin, next to the
‘GPIO_DRV_TogglePinOutput’ function call. This will bring
up a list of options. Click on ‘Toggle Breakpoint’ to set the
breakpoint.

16

l.¢| main.c

.I.' E

\h| fsl_gpio_driver.h ¢ Events.c &3

User includes (#include below this lir

Ctrl+Shift+ B
Ctrl+Double Click

Toggle Breakpoint
Add Breakpoint...
Add Dynamic Printf...
Shift+Double Click
Ctrl+Double Click

Enable Breakpoint
Breakpoint Properties..,
Breakpoint Types *

Go to Annotation Ctrl+1

Add Bookmark...
Add Task...

Show Quick: Diff Ctrl+Shift+ Q)
Show Line Mumbers

Folding »

Preferences...




47. You can now resume the Debug session, and see the code Smanc  flgpiodverh (G Bventsc [ gpiolh ) PELSDEKDS Scurce Codec
$88 Eventz.c

halt on this breakpoint.
| main.c [n| fsl_gpic_driver.h €] Events.c 27 | [k

GPI0_DRV_TogglePinOutput({LEDRGE_GREEN);
#22 main.c (sw2 & a3 inputs)

1f(1GPI0_DRY_ReadPinInput(PUSM_BUTTONL))
/* User includes (#include below this line {

. . PIT_DRV_StopTimer{FSL_PITTIMER1, FSL_PITTIMERI CMAMNEL);
~void PIT@_IRQHandler(void) RY_S%op SL_ 4 X

/* Clear interrupt flag.*/ GPIO‘?“‘A_SEZEIWUUXPJE“L!DQGB_CR[[“);
PIT_HAL_ClearIntFlag(g_pitBase[FSL_PITTII e
/* Write your code here ... */ GP10_DRY ClesrPinDutput (LEDROS_RED);
| GPIO DRV TogglePinOutput(LEDRGE GREEN); |
i while{ 16PI0_DAV_ReadPinInput(PUSH_BUTTON))
{
3 asa( WO ;

48. After you have finished testing the code and breakpoint you ; ‘.

can terminate the debug session. §(1GPTO_ORY_ReadPinTnput (PUSH_BUTTON2))
{

Eile Eot Sowce FRefaciur Navigate Segreh  Project  Frocesser 1t Bun Wedow
® K- Il ¢ R N S Y 4

49. Change back to the C/C++ perspective by pressing the C/C++

perspective button.
\ e

7 | [CCes [ Uen

50. Now we will begin to add more code to this application. In
‘main.c’ we are going to add some code into the ‘for’ loop
we created earlier. The code we are going to add already
written for you. Navigate to the folder ‘3. Lab Source Code’
and then drag the file ‘PEx_SDK_KDS_Source_Code.c’ into
the ‘Editor’. Note that you must be in C/C++ perspective for
this to work.

51. Once the file is open in the ‘Editor’, highlight the source
code from the section ‘### main.c (sw2 & sw3 inputs)’.
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52. Copy and paste this code into the ‘for’ loop in ‘main.c’.

&) mainc 13 | ] PEx.SDK KDS Source Codec
~int main{void) T R o L e e

/TNt crestore Enable NISRA ruls (6.3)

( )

necking

* Write your locel varisble definition here *)
JT*T Processor Expert
PE_low_level Init();

jres tnd of Procersor Expert internal initializatico

internal inltislization. DON'T REMOVE THIS CODE!!! **

write yoar code here */
" For exaeple: tord;;) () %

for(ss)

Y ReadPialnpur( Mipiasdd))

F{FSL #ITTIACRI, F5L PI

ERY CHANMEL )

53.

54.

55.

File

Save ‘main.c’.
File Edit Source Refactor Navigaj
wid[FRSTR R S
Gl

Before the project will build we need to add the RED led to
our components. The RED led is on pin PTA Pin1, follow the
steps used previously to add GPIO to add LEDRGB_RED to
the project. Then re-generate code.

| Signals Init Pin/Signal Selection Daection
« PTA ¥
Pin0 No pin routed Ne pir routed
Pinl Y  LEDRGBRED/ZA Not Specified
Pin2 LEDRGS_GREEN/N & Output
Pin3 No pin routed No pir routed

Now let’s begin another debug session to test what we have
added. Repeat steps 38 through 41 to build the project,
start a debug session, and begin executing code. Once the
debug session is started the Green LED will begin flashing.
To halt the flashing LED, press SW2 and the Red LED with
come on. To restart the flashing, and turn off the Red LED,
press SW3.

56. Suspend the debug session.

Edit Source Refactor Mavigate Search Project ProcessorExpert Run Window Help

i~ H
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[ main.c &2 l@ PEx_SDK_KDS Source Code.c

/* Write your local variable definition here */

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

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

for(;s)
if(!GPI0_DRV_ReadPinInput(kGpioshiz))
{
/* Turn off PIT */
: - FSL_PITTIMERIL CHANNEL);
Toggle Breakpoint Ctrl+5Shift+B
57. Place a couple breakpoints in the code to catch each button Add Breakpoint... Ctrl+Double Click |
. . s s . Disable Breakpoint Shift+Double Click ’
being pressed. Right-click in the margin next to remE preeEeE
, . , . . Breakpoint Properties... Ctrl+Double Click
PIT_DRV_StopTimer’ function call to set a breakpoint to - : D2) ;
— — reakpoint Types 4
wait for SW2 to be pressed. oo Armtation o
Add Bookmark... Memory
Add Task... rverCL
B672)
v Show Quick Diff Ctrl+Shift+Q 2, BPHandle = @xeaa2
Show Line Numbers
Folding 4
- 2
Preferences... Faaz2)
Show Annotation Columns 2)
REHg—Z Uy Tes [ ouaress ooy zenerd )
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58. Right-click in the margin next to the
‘GPIO_DRV_SetPinOutput(LEDRGB_RED)’ function call to
catch when SW3 has been pressed.

(£ main.c &2 l"-@ PEx_SDK_KDS Source_Code.c |
/* If SW2 has been pressed. */

if(1GPI0_DRV_ReadPinInput(kGpiosSk3))

1
/* Turn off red LED. */

Ctrl+5Shift+B
Ctrl+Double Click
Shift+Double Click
Ctrl+Double Click

Teggle Breakpoint
Add Breakpoint...

) ) ,FSL_PITTIMERL_CHANNEL);
Disable Breakpoint - -

Breakpoint Properties...

oS3
Breakpoint Types [ ))
Go to Annotation Ctrl+1
Add Bookmark... AN ;
Add Tazk...
Show Quick Diff Ctrl+5Shift+Q
S A2 or it will be deleted dur
Folding b IRT iz defined hw +he BRTNS
Preferences...
emory|
Show Annotation Columns eriCL
¥ ¥ » B, PRLIMASK B8

59. When ready, press Resume to restart the Debug session.

B

i & B A R I S
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60. When SW2 is pressed the Debug session should halt at the
following breakpoint:

[ main.c 22 l"_@ PEx_SDE_KDS_Source_Code.c |

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

for(;;)
if(!1GPI0_DRV_ReadPinInput(kGpioSh2))

{
/* Turn off PIT */
| PIT_DRV_StopTimer{FSL_PITTIMER1, FSL_PITTIMER1 CHANNEL);

/* Turn off green LED. */
GPIO_DRV_SetPinOutput(kGpiclEDI);

/* set Red LED. */
GPIO_DRV_ClearPinOutput(kGpiolED2);

/* Wait for GPIO to clear. */
while(!GPIO_DRV_ReadPinInput(kGpioShi2))

{

}

61. When SW3 is pressed the code will halt at the breakpoint

shown below:

__asm("NOP");

}/* If SW2 has been pressed. */
if(!GPIO_DRV_ReadPinInput(kGpiosSk3))

i
/* Turn off red LED. */
| GPIO DRV_SetPinOutput(kGpiolED2);

/* Turn on PIT */
PIT DRV StartTimer(FSL_PITTIMERL,FSL_PITTIMERI CHANNEL);

/* Wait for GPIO to clear. */
while(!GPIO_DRV_ReadPinInput(kGpioShi3))
1

¥

__asm("NOP");



62. When you have finished testing the application, terminate
the debug session.

e fox  Souwce Hefacgor  Navigate Segrch  Froject  Fyol 1t fun Wndow
r1e | CrO QU & e [ S B R 5

63. Return to the C/C++ perspective by pressing the C/C++
perspective button.

64. This concludes Lab 4.
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Going Further: Adding Debug Console

65.

66.

67.

Now let us add the fsl|_debug_console component to our
project. Using the Components Library, scroll down to find
the fsL_debug_console component. Double-click to bring
the component into your project.

% Compenent Inspector - gpicl % Compoenents Library &3

Alphabetical “. Categories | Processors | Board Configurations
T ’AII repositories
Component Component Repository

2| fsl_emp KSDK1.2.0

fsl_crnp_hal KSDK1.20

& fsl_cre KSDK1.20

fsl_crc_hal KSDK1.20

A fsl_dac KSDK1.2.0

fsl_dac_hal KSDK1.2.0

fsl_debug_console KSDK1.20

fsl_dmamux_hal KSDK1.20

= fsl_dspi KSDK1.2.0

fsl_dspi_hal KSDK1.2.0

@ fsl_edma KSDK1.2.0

fsl_edma_hal KSDK1.2.0

55 fsl_ewrn KSDK1.2.0

< | i
Using the Component Inspector, configure the Debug
Console to use UART1 @ 115200 bps on Pins PTEO and
PTE1.

Once added you will now be able to use PRINTF statements
in the code to signal when each button is pressed. Use your
terminal program to view the output from the development
board. See PEx_SDK_KDS_Source_Code.c for PRINTF
examples.



