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| Vyukowy kit s 32-bit ARM MCU — finalni verze

V této podobé je kit nainstalovan v laboratofi L306
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| Schéma zapojeni — ladici rozhrani OpenSDA
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| Schéma zapojeni — mikrokontrolér MKL0O5Z32
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| Schéma zapojeni — sériova linka RS232 ITFIT
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| Schéma zapojeni — mechanicka tlaéitka ITFIT
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| Schéma zapojeni — piezzo bzuéak a RGB led ITFIT
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| Schéma zapojeni — 4-mistny LED displej a potenciometr
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| Vyvojové prostiedi KDS — zakladni ovladaci prvky

I TIFIT

Jt C/C++ - mkl05/Sources/main.c - Kinetis Design Studio - C:\temp_IMP = X
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help
Sl®-Q-wivn| ! @G-8 -G - %-0-%-Q- 5 v~ 8- GO |Quick Access [} 9 | (B C/Cre | 45 Debug
roject Explorer 53 Eg®|® Y= 8 |[Qmanc rtup_MKLO5Z4.S [5] MKLO5Z32xxx4_flash.ld S 0| 8= Outli. %' @ Ma = 8
5 aaa *.‘I' Cop: t (c) 2e15, Freescale Semiconductor, Inc.[] e B laz ™) * -
bsp fitkit U MKLOSZ4h
hid_mouse_dev_fitki KLOSZA I e
mereni_tepu_LED_di o; ® main(void) - int
kl05
¥ Binaries ~int
> [ Includes {
& Debug e your code here */
> (& Includes
v (= Project Settings /* This for loop should be replaced. By default this loop allows a single stepping. */
> (= Debugger for (55) {
v (= Linker_Files i3
[2] MKLO05Z32xxx4_flash.ld A L,
/* Never leave main
v (= Startup_Code return ©;
, [§) startup_MKLOSZ4.S
> [€] system_MKLO5Z4.c
v (& Sources
> L] main.c
LI psp_fitkit
3 usbd_fitkit
Pro B Console 52 Propertie & ¢S B EE X B-mvy=0
CDT Build Console [mkl05]
'Invoking: Cross ARM C Compiler’ A
arm-none-eabi-gcc -mcpu=cortex-m@plus -mthumb -00 -fmessage-length=0 -fsigned-char -ffunction-sections -fdata-sections -g3 -I"../Sources” -I"../Includes" -std=
'Finished building: ../Project_Settings/Startup_Code/system MKL@S5Z4.c'
'Building target: mkl@5.elf’
'Invoking: Cross ARM C++ Linker'
arm-none-eabi-g++ -mcpu=cortex-m@plus -mthumb -0@ -fmessage-length=@ -fsigned-char -ffunction-sections -fdata-sections -g3 -T "MKL@S5Z32xxx4_flash.ld" -Xlinker |,
< 51| % ' . o >
String Not Found Writable Smart Insert 2:1

1) funkce pro zalozeni projektu a jeho zakladni konfiguraci

2) preklad projektu

3) nastaveni ladiciho rozhrani a nahrani vysledné binarky do MCU

4) prepinani mezi editaci kddu a ladénim (C/C++ perspective, Degug perspective)
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TIFIT

| Vyvojové prostfedi KDS — postup pfi zaloZeni projektu

[# C/C+ - mki05/Sources/main.c - Kinetis Design Studio - Ci\temp_IMP 5 New Kinetis Project o x 8 New Kinetis Project 0 x
File Edit Source Refactor Navigate Search Project Run ProcessorExpert Window Help
New Alt=ShifteN > ) Kinetis SOK 2 Project Create a Kinetis Project iees
OpenFile S KinetisProject Choose the location for the new project Select the derivative you would like to use
it
Close Cutew @ Embedded Componen oroiect e Processor to be used:
e
Close Al Ctrl+Shift+ W [5 Makefile Project with Existing Code ’ type filter text
Sive Ctles | [© Ce+ Project Use default location S Boards
() SaveAs. [E] CProject Location: | C:/temp_IMP/bbb Browse...  Processors
o . » Kinetis E
Save Al CuleShifts |5 Kinetis SDK2x Project Choose file syste: [T " Kinetis
Revert O3 Project.. ~ Kinetis L
. Convert to a C/C++ Autotools Project / v MKLOx
: 5 KLO2Z (48 MHz)
S & Convertto s C/Cs+ Project (Adds C/C++ Nature) Lo | e s ey
s g5 |69 Source Folder © KLOSZ (43 MiHz)
Convert Line Delimiters To O Folder L
[¢] SourceFile 0
& Print... Ctrl+P % Header File MKLOSZ8xxxd
L} > MKLx
Switch Workspace File from Template i 5 MKL2e
Restart @ Class 5 MKL3«
= 1111 5 MKLx
i Import.. G Bk 5 Kinetis v
£y Export.. i Other.. Ctrl+N 5 Kinetis W
Properties AltsEnter = —
Creates project far MKL05Z32x0x4 dervative
1 main.c [mki0S/Sources]
2 MKLOSZ32100x4 flashld [mki0S/...]
3 system_MKLOSZ4.c. [mki0S/..]
4 startup_MKLOSZ4.S [mki05/...]
| Bt @ < Back Enen T @ Next > T

1) v menu ,File“ zvolime polozku NEW a dale Kinetis Project

2) do kolonky ,Project name” zadame nazev projektu

3) v menu ,Devices” vybereme pozadovany typ mikrokontroleru, tj. MKL05732
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| Vyvojové prostiedi KDS — konfigurace ladiciho rozhrani | [EflELi

# Debug Configurations

Create,

ge, and run fi

CEX B3~

Name: | aaa_Debug_PNE

type filter text

[E] C/C++ Application

[T] C/C+~ Attach to Application
[E] C/C++ Postmortern Debugger
[T] C/C++ Remote Application
GDB Hardware Debugging

> [E] GDB OpenOCD Debugging
~ [T] GDB PEMicro Interface Debugging
[T] aaa_Debug PNE

E mereni_tepu_LED_disp_test_Debug_PNE
[] mki05_Debug_PNE
» [E] GDB SEGGER J-Link Debugging
= Launch Group

Filter matched 18 of 19 items

Main

Project:

C/C++ Application:

‘ Debug/aaa.elf

Apply

Revert

@

Debug

Close

1) ve sloupci vlevo najdeme rozbalovaci menu ,,GDB PEMicro Interface Debugging®, v
némz klikneme na polozku s ndzvem naseho projektu

2) zkontrolujeme, zda radek , Project” obsahuje nazev naseho projektu a zda je na radku
,C/C++ Application” uvedena cesta k vysledné binarce

3) prejdeme na zalozku ,Debugger” a dokoncime nastaveni ladiciho rozhrani pro nas

projekt
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| Vyvojové prostiedi KDS — konfigurace ladiciho rozhrani | [EflEHi

.* Debug Configurations x

Create, ge, and run fig i ’
(1 Plugin has not been registered. Serne functionality may not be available.

e Y
CEX B3~ MName: | aaa_Debug_PNE |
type filter text | Main [:’3- Debuggell "3 Startup| % Source | = Qommon|
[E] C/C++ Application Software Registration 2
[T €/C+ Attach to Applica

[5] C/C++ Postmortem Debugger p Please register your software to remove this message.
[€] C/C++ Remote Application ¢ Register now
[€] GDB Hardware Debugging
» [c] GDB OpenQCD Debugging
~ [£] GDB PEMicre Interface Debugging
[t] aaa_Debug_PNE
[E] mereni_tepu_LED_disp_test_Debug_PNE
[T] mki05_Debug PNE
» [C] GDB SEGGER J-Link Debugging

PEMicro Interface Settings
Interface: OpenSDA Embedded Debug - USB Port

Port: USB1 - Open3DA (F7337EDA)

Select Device|  Vendor: Freescale Family: Kéx Target: K6ODN512ZM10

= Launch Group
Specify IP Specify Metwork Card IP
Additienal Options
[1Mass erase on connect Use SWD protocol
Advanced Options
Hardware Interface Power Control (Voltage --> Power-Out Jack)
Provide power to target Regulator Qutput Voltage Power Down Delay ms
Power off target upon software exit |24 Power Up Delay
Target Communica tion Speed
Debug Shift Freq (KHZ]e 5000
[ Delay after Reset and before communicating to target for l:l ms
GDB Server Settings e
Appl Revert
Filter matched 18 of 19 items i —

@

1) zkontrolujeme, Ze rfadek ,Interface” obsahuje spravny typ debuggeru pro ndas projekt,
tj. OpenSDA Embedded Debug — USB Port

2) ddle by méla byt na radku ,,Port” vidét konkrétni instance pripojeného debuggeru,
ktery se nachazi na laboratornim kitu

3) pokud jsou vSechna nastaveni v poradku, mizeme proces nahravani kédu do MCU a
jeho ladéni zahdjit kliknutim na ikonku ,,Debug”
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| Vyvojové prostfedi KDS — spusténi nahraného kodu r|FIT|

\Wn Debug - aaa/Project_Settings/Startup_Code/startup_MKE0DZ10.5 - Kinetis Design Studio - Chtemp_IMP — m} X

G

Help
BT O Qi R e e G

[puceaeces || 5 | G-~ fbonus

MNavigate Segrch  Project  Run g Processor Expert,
>«

45 Debug 52 H|i% ¥ = O =Varisb.. © % Break -
+ [T aaa_Debug_PME [GDE PEM! terface Debugging] ¥ A= ‘ 5 9
v i saaelf Mame

v @ Thread #1 <main> nded : User Request)

_irg_clear_en  MKE0DZ10.5:350 0x520
_start() at O 73
_start() at O

pol Cih\Freescale\KDS_3.00 plugins\com.pemicro.debug.gdbjtag.pne_2.0.8.2015(

s arm-none-eabi-gdb

< >

[€] main.c [8) startup_MKLOSZ4.5 MKLO5Z32xxx4. flash.Id [8] startup_MK6ODZ10.5 2 = O | 5= Outline 2 #EBE1% =0

A = __isr_vector
» & Reset_Handler
»thumb_func # _START
.align 2
.globl  Reset_Handler
-type Reset Handler, %function
Reset_Handler:
cpsid 1 /* Mask interrupts */
ldr re, =_NVIC_ICER® /* Disable interrupts and clear pending flags */

/* Reset Handler */|

ldr rl, = NVIC ICPR@
ldr r2, =8xFFFFFFFF
mov r3, #38
ira clear: &

£ >
Bl Console 53 Tasks Problems Executables Memory F | na E ~Ci-= 8
aaa_Debug_PME [GDE PEMicro Interface Debugging] C\Freescale\KDS_3.0.0\eclipse'\pluginsicom.pemicro.debug.gdbjtag.pne_2.0.8:30130408211 1\win erver_console
~
Initializing.

Error loading .ARP file : C:\Freescale\KDS 3.8.@\eclipse‘\plugins\com.pemicro.debug.gdbitag.pne 2.8.8.201584892111\win32\gdi\P&E\supportFiles AR Y
< >

| writable | smart insert | 220: 20 :
1) zelena Sipka spusti vysledny kéd naseho projektu, ktery byl nahran do MCU

2) tlacitko ,, pauza“ pozastavi provadéni kédu, pro pokracovani provadéni kédu nasi aplikace
klikneme na zelenou Sipku

3) pokud jiz chceme ukoncit ladéni aplikace, je treba kliknout na Cerveny Ctverecek a ovérit, ze se
jeho barva zménila na ,Sedivou”, jinak nepUjde ladéni opét spustit

4) po ukonceni ladéni klikneme na pohled ,C/C++“ a pfepneme se zpét do editacniho rezimu
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| Ukdzka kédu — ovladani piezzo bzuéaku

#include "MKL05Z4.h" // Just an ordinary delay loop

void delay(long long bound) {
long long i;
for (i=0;i<bound;i++) ;

int main(void) {
SIM->COPC = SIM COPC_COPT (0x00) ; // Just disable the usage of WatchDog feature
SIM->SCGC5 = SIM SCGC5_PORTB MASK; // Turn on clocks for PORTA and PORTB

PORTB->PCR[13] = ( O|PORT_PCR MUX(0x01) ); // Set corresponding PORTB port pins as outputs
PTB->PDDR = GPIO_PDDR_PDD( 0x2000 ); // "1" configures given pin as an output

for (;;) {
PTB->PDOR
delay (500) ;
PTB->PDOR
delay (500) ;

GPIO_PDOR_PDO (0x2000) ;

GPIO_PDOR_PDO (0x0000) ;

}

return O;
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| Vyvojové prostiedi KDS — ndzvy pferusovacich rutin

/* External Interrupts*/

.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long
.long

DMAO_IRQHandler

DMAl IRQHandler

DMA2 IRQHandler

DMA3 IRQHandler
Reserved20_IRQHandler
FTFA _IRQHandler
LVD_LVW_IRQHandler
LLWU_IRQHandler
I2CO0_IRQHandler
Reserved25 TIRQHandler
SPI0_IRQHandler
Reserved27_IRQHandler
UARTO_IRQHandler
Reserved29 TRQHandler
Reserved30_IRQHandler
ADCO_IRQHandler
CMP(O_IRQHandler
TPMO_IRQHandler
TPM1_IRQHandler
Reserved35 IRQHandler
RTC_IRQHandler
RTC_Seconds_IRQHandler
PIT IRQHandler
Reserved39 IRQHandler
Reserved40_IRQHandler
DACO_IRQHandler
TSIO_IRQHandler
MCG_IRQHandler
LPTMRO_IRQHandler
Reserved45 IRQHandler
PORTA_IRQHandler
PORTB_IRQHandler

| G

DMA channel 0 transfer complete*/

DMA channel 1 transfer complete*/

DMA channel 2 transfer complete*/

DMA channel 3 transfer complete*/
Reserved interrupt*/

Command complete and read collision*/
Low-voltage detect, low-voltage warning*/
Low leakage wakeup Unit*/

I2C0 interrupt*/

Reserved interrupt*/

SPI0 single interrupt vector for all sources*/
Reserved interrupt*/

UARTO status and error*/

Reserved interrupt*/

Reserved interrupt*/

ADCO interrupt*/

CMPO interrupt*/

TPMO single interrupt vector for all sources*/
TPM1 single interrupt vector for all sources*/
Reserved interrupt*/

RTC alarm*/

RTC seconds*/

PIT interrupt*/

Reserved interrupt*/

Reserved interrupt*/

DACO interrupt*/

TSIO interrupt*/

MCG interrupt*/

LPTMRO interrupt*/

Reserved interrupt*/

PORTA Pin detect*/

PORTB Pin detect*/
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Dékuji za pozornost...



