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1.Uvod

Vyroba aut prochazi technologickou revoluci. Rostou poZadavky na softwarové vybaveni aut,
digitalizaci, konektivitu. Mezi zakazniky i investory sili poZzadavky na nizkoemisni a udrzitelné vozy, ale
i na, Cistou” vyrobu. Stejnym smérem vyrobce tlaci pfisna unijni regulace.

Podle analyzy Roland Berger/Lazard zvedaji ceny novych vozl rostouci naroky zakaznikd, investord i
regulatorll na snizovani emisi, cirkularni ekonomiku a diverzitu. Celosvétové sili trend k
elektromobilité. DalSim zjevnym trendem je rostouci zdjem o elektronickou vybavu véetné prvki
autonomniho fizeni, rostou naroky na automobilovy software [19] . Napf. v [7] je uvedeno, Ze cena
elektronickeé fidici jednotky (ECU) se pohybuje mezi 50 000 a 100 000 K¢

Zakladem ECU je mikrokontrolér, casto 32-bit Power Architecture® MCU. Je vyrabén nékolika velkymi
vyrobci Cipu, napt. STMicroelectronic ¢i Freescale Semiconductor.

Podstatnou ¢ast ceny automobilu tvofi jeho elektrické vybaveni, pficemz se stdle zvySuje pomér ceny
software vuci cené hardware. Proto mlzZe byt pro nase Zaky vyhodné naucit se programovat i tyto
¢ipy. Uvodem do tohoto programovani je kap.5 této prace. Kapitoly 2 az 4 slouZi jen jako struény
uvod do problematiky automotive a vychazeji z bakalarskych ¢&i diplomovych praci [4] az [16]. Viele
doporucuji tyto prace si prostudovat, nebo alespon jen precist.

2.Elektricky systém v automobilech

Motorova vozidla byla z po¢atku plné mechanickd a nesledovaly se zadné hodnoty pomoci nichz by
se vozidlo mohlo rozhodovat, jak se zachova. Nejvétsi zména v tomto odvétvi nastala roku 1970, kdy
byla pfedstavena elektronicka Fidici jednotka (ECU), ktera sleduje hodnoty senzorll v automobilech a
na zakladé dat z nich ovliviiuje fungovani urcité ¢asti automobilu. ECU jsou v dnesSnich vozidlech
samoziejmosti, jedno vozidlo obsahuje az desitky fidicich jednotek, které se staraji o chod vozidla od
motoru po ohfev sedadel [4].Jak ECU muZe vypadat, jeji umisténi v automobilu ¢i jeji principidlni
schéma ukazuji nasledujici obrazky obr.1 az obr.3.



Obr.1 Electronic Control Unit [7]



Obr.2 Priklad mikrokontrolér( ve vozidle [3]
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Obr.3 schéma ECU [ 7]

Nezbytnou soucasti novodobych vozidel jsou senzory. Zprostfedkovdvaji informace Fidicim
jednotkam, které nasledné ovliviiuji aktuatory. Data ze senzorl jsou pristupna pomoci standardu
OBD, aktudlné OBD-Il. Mezi senzory patfi napf. Snimace polohy, Snimace otacek, Objemové snimace,
Snimace tlaku, Snimace teploty, Lambda sonda, Snimace klepani motoru apod. MozZné propojeni
senzord, fidicich jednotek, komunikacnich kanalli ukazuji obr.4 a obr.5. Obrazek obr.6 zobrazuje jako
priklad propojeni Fidicich jednotek jejich zapojeni v Skoda Felicia.



Obr.5 llustrac¢ni schéma vedeni komunikacnich kanal(, senzori a fidicich jednotek ve vozidle Audi A8
2018 [10]
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Obr 6. Zapojeni fidicich jednotek v automobilu Skoda Fabia, pfevzato z [5]

3.Palubni diagnostika

Palubni diagnostika, neboli On-Board Diagnostic (zkracené OBD), je vyraz vyuZivany v automobilovém
pramyslu pro schopnost vozidla vlastni diagnostiky a nahlaseni chyb. Palubni diagnostika umozriuje
mechanikovi nebo vlastnikovi automobilu pfistup kinformacim o zavadach a aktualnim stavu
senzorl. Senzory maji za uUkol sledovat komponenty, jejichz chybnym fungovanim by mohlo dojit k
nadmérnému vyluc¢ovani emisi z automobilu. MnoZstvi informaci, které je uZivatel schopen ziskat,
razantné narostl od 80. let minulého stoleti, kdy se objevily prvni implementace OBD. Narust byl
zpUsoben stale se zvysujicim poctem ECU ve vozidlech a snahou automatizovat rGzné funkce
automobilu. OBD poskytuje mimo jiné i aktualni informace o stavu vozidla (stav palivové nadrze, stav
svétel apod. ) [4]. Aktudlnim systémem OBD je OBD-II, ktery je zabudovan pfimo ve vozidle, ¢imz je
schopen udrZovat stav vozidla, kterého automobil nabyval pfi vyskytu poruchy. Pfichazi se
standardizaci diagnostického konektoru a presné danym popisem pinl. Jednim z nich je pin
poskytujici energii pro diagnosticka zafizeni, ¢imZ se eliminuje potfeba pripojovat diagnostiku zvlast
do elektfiny. OBD-Il urcuje, které parametry automobilu je mozné sledovat, a jak pro né kddovat
data. Obsahuje také rozsiteny seznam chybovych kodl s pevné danym formatem zprdv. Diky této
standardizaci je moZné pomoci jednoho diagnostického zafizeni diagnostikovat jakykoliv automobil,
ktery obsahuje OBD-II. | kdyz prostfednictvim standardizace mohou byt pfenaseny pouze kddy a data
souvisejici s emisemi, stal se OBD-Il konektor jedinym diagnostickym konektorem u mnoha vyrobcu
automobil(l, kterému rozsitili jeho diagnostické schopnosti.

3.1.0BD-Il konektor

Konektor je umistén maximalné 60 centimetrd od volantu. Jedna se o 16ti pinovy konektor typu
samice, jeho? vizudlni podobu je mozné vidét na obr.7. Ridi se standardem SAE J1962, ktery jasné
definuje vystup kazdého z pin(.
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CAN-High CAN-Low

[ 7] K-Line (1ISO 9141 a 14230) [15] L-Line (ISO 9141 a 14230)
[[8] podie vyrobce baterie +

Obr.7 OBD-Il port (female) a vyznam jeho pinu [10]

Vidime, Ze piny 1,3, 8, 9, 11, 12 a 13 zde nejsou definovany a jsou definovany vyrobcem. Nasledujici
tabulka tab.1 ukazuje , jak jsou definovany pro koncernem VW a francouzskym koncernem PSA
(predevsim Peugeot, Citroén a DS)



Peugeot modely Skoda Fabia

Pin | Nazev pinu | Popis Nézev pinu | Popis

2 K-Line Diagnostika topeni a J1850 Bus+
klimatizace

3 Smysl otaceni motoru CAN-H Hnaci ustroji

4 CGND Kostra vozidla CGND Kostra vozidla

5 SGND Kostra signalu SGND Kostra signalu

6 CAN-H J-2284 CAN-H Hnaciho ustroji

7 K-Line Diagnostika motoru a K-Line (ISO9141-2 a
pievodovky ISO 14230-4)

CAN-L komfort

9 CAN-L komfort

10 | K-Line Diagnostika modulu volantu J1850 Bus-

11 | K-Line Moduly Anti-thief. tlaku CAN-L Hnaci ustroji
vzduchu v pneumatikach, apod.

12 | K-Line ABS/ESP diagnostika stinéni

13 | K-Line Diagnostika Airbagu

14 | CAN-L J-2284 CAN-L Hnaci ustroji

15 | L-Line Diagnostika motoru a L-Line (ISO9141-2 a
pievodovky ISO 14230-4)

16 | +12V Akumulator +12V Akumulator

Tab.1 zapojeni pind konektoru koncernu PSA a koncernu VW [6]

V této tabulce vidime, Ze piny definované vyrobci souvisi s K-Line, L-Line ¢ CAN. Jejich popis
najedeme v [6]. Pro komunikaci s fidicimi jednotkami jsou totiz pfedepsany komunikacni protokoly.
Ty jsou dany normami ISO 9141 a ISO 14230. Podle nich ECU musi mit jednu nebo dvé komunikacéni
linky, K nebo K a L. Pfipojeni linek K a L z jedné nebo vice ECU dohromady tvofi sbérnicovy systém.
Signdly pouZzivaji kédovani NRZ a jsou vztaZzeny ke 12 V, coZ je napéti autobaterie.

Dalsi mozZnosti komunikace je vyuziti sbérnice CAN-BUS. CAN-BUS vyvinula firma Bosch. Jedna se o
protokol pro sériovou multiplexni komunikaci s vysokou prenosovou rychlosti, zjednodusenym
propojenim a tim vétsi prehlednosti a kvalitnim zajisténim dat. Vyhodou CAN je, Ze se vyuZziva stejna
sbérnice jako pro normalni komunikaci mezi fidicimi jednotkami. Sbérnici CAN BUS principielné
ukazuje nasledujici obr.8.
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Obr.8 Sbérnice CAN BUS, prevzato z [12]

3.1. Prostiedky pro komunikaci s fidici jednotkou [14]

3.1.1. Interpret OBD Il

K realizaci komunikace mezi OBD Il a digitdlni linkou na strané PC slouZi prevodnik, ktery v
nejjednodussim pripadé konvertuje napétové Urovné signalu mezi sériovym portem a TTL logikou.
Tato varianta je sice jednodussi na hardwarové provedeni prevodniku, oviem celou komunikaci je
nutné resit programové. To znamend, Ze je nutné sbérnici iniciovat a budit v definovanych
intervalech. Déle se komunikuje s jednotkou pomoci kompletnich paketi podle normy SAE. (posilat
hlavicky paketu).

Dalsi variantou je prevodnik — iterpret. Tento interpret je jiz hardwarove slozZitejsi a obsahuje
mikroprocesor, ktery se stara jednak o komunikaci s pocitacem po sériovém portu, tak o komunikaci
s fidici jednotkou podle normy SAE. Jadro prevodniku tvofi mikroprocesor firmy Microchip s
firmwarem starajicim se o komunikaci. Jedna se o komercni obvod nesouci oznaceni ELM XXX, napf.
ELM327 viz obr.9. Fyzicky je pfevodnik fesen tak, Ze obsahuje konektor pro propojeni s diagnostickou
zasuvkou a pfimo v jeho téle je integrovana veskera elektronika. Komunikace s pocitacem je
bezdratové pomoci bluetooth.
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Obr.9 Mobilly OBD-II BT [17]

Komunikace prevodniku s poc¢itatem muZe byt i pomoci USB, obr.10.
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Obr.10 Mobilly USB VAG OBD-II kabel [18]

Pokud jde o sw vybaveni pocitace, informaci o rliznych aplikacich najdeme napf. v [4] nebo
[10].Prace [10] se navic zabyva navrhem vlastni aplikace OBD Robot pomoci Android Studia.

4.Chiptuning

Lokalizace dat v fidici jednotce neni standardizovand, tak pouze vyrobce vi, kde jsou uloZena
konkrétni data. Tyto informace se tedy mohou dostat k nékterym ,VIP klientdm* prostfednictvim
origindIni dokumentace. V praxi ziskat tento dokument obzvlasté u novéjsich automobill je takrka
nemoZné a je nutné postupovat metodou ,reverse enginering”. Tato metoda je zaloZena na
diagnostickych testech vstupl a vystup( fidici jednotky (ddle jen ECU), podle nichZ se urduje, které
pamétové prostory jsou k jakym uceldm vyuzivany. V poslednich letech vyrobci automobild podnikaji
kroky zamérené proti neautorizovanému pfistupu, které maji snahu zkomplikovat komunikaci
externiho zafizeni s automobilem. Timto se snaZi, aby majitelé automobill vyuZivali pouze
autorizované servisy. Bez profesionalniho vybaveni lze provadét libovolné Upravy ECU dvéma
zpUsoby. Je moZné komunikovat prfes OBD2 diagnostickou zasuvku, kde je nutné u novych generaci
ECU prekonat ochranné algoritmy. Nebo pomoci BDM rozhrani pfistupovat pfimo ke konkrétnimu
integrovanému obvodu (EEPROM). Tato druhd varianta vyZaduje specialni zafizeni. Nevyhodou BDM
pfistupu je nutnost demontovat ECU z automobilu. Vyhodou je jednak snadnéjsi pfistup k datim, ale
predevsim pfi preruSeni béhem aktualizace firmware ECU, nebo pti zapsani chybnych dat, Fidici
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jednotka pres OBD2 nekomunikuje. Ke stavu, kdy ECU se chybné preprogramuje, mlze dojit, kdyz
dojde k poklesu napéti nebo pfi silném ruseni [5].

Existuje celd rada Uprav, které se ukryvaji pod pojmem chiptuning. DlleZité je poznamenat, Ze
chiptuning lze provadét pouze u vozl vybavenych ECU. Dale plati, Ze jak Sel technicky pokrok
kupredu a do automobill se dostavalo stale vice elektroniky, otevrely se dvere také Sirokému spektru
parametrq, které Ize na vozidle sledovat a ménit. ECU jsou stale propracovanéjsi, takZze u soucasnych
vozidel Ize sledovat a ménit daleko vice parametr( a hodnot neZ u starsich vozidel, ve kterych bylo
implementovano mnohem méné elektroniky a snimaca.

5.Programovani Power Architekture MCU pro automotive

V roce 2015 se NXP a Freescale spojuji ve 4. nejvétsi svétovou spolecnost vyrdbéjici polovodice a
nejvétsiho dodavatele pro automobilovy primysl [29] . Jeji MCU pro fidici jednotky jsou zaloZzeny na
IBM POWER architecture. Jejich vyvoj usnadnilo to, Ze spolecné s STMicroelectronics vytvofili
spolecny navrharsky tym a sladili vyrobni technologie [30]. Napt. Freescale a STMicroelectronics
vyvinuly dvoujadrovy mikrokontrolér Power Architecture pro aplikace kritické z hlediska bezpecnosti
v automobilech [31] . Napf. na [32] najdeme ¢lanek NXP MPC5xxx / ST SPC5 Microcontrollers
zacinajici vétou: Technologie Power Architecture®, spolecny vyvoj ST a NXP, Ize nalézt v 32bitovych
automobilovych mikrokontrolérech poskytovanych obéma spole¢nostmi. Ddle popisuje tadu
MPCxxxx firmy Freescale konkrétné MPC56xx, MPC57xx a MPC58xx a fadu SPC5 firmy
STMicroelectronics, majici podfady SPC56, SPC57 a SPC58.

Posledné jmenovanou vyuzijeme nyni pti nasich prvnich krocich pfi programovani MCU pro
automotive. Mdme totiz k dispozici startkit AEK-MCU-C1IMLIT1 s MCU SPC582B60E1 a startkit AEK-
MCU-C4MLIT1 s MCU SPC58EC80ES. Rada SPC58 se vyznacuje i hardwarovou podporou bezpeénosti,
viz napf. ¢lanek na HW serveru [33].

Pro tvorbu nasich projektd pouzZijeme free IDE SPC5Studio popf. AutoDevKit Studio. AutoDevKit™ je
ekosystém zahrnujici softwarové a firmwarové komponenty pro nastaveni prototypu aplikace.
UmozZni vyvojafi programovani aplikace na vysoké Udrovni, aniz by musel znat technické detaily
hardwaru. Lze v3ak i pfistupovat k pokroCilym funkcim a funkcim na nizké Urovni [20]. Nasledujici
linky [21] aZ [28] jsou linky na osm kapitol AutoDevKit™ detailed tutorial. UZite¢né informace pfi
tvorbé nasich prvnich projektl pro automotive najdeme v italskych magisterskych pracech [2] a [3].

Prace s startkitem AEK-MCU-C1MLIT1
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& SPC5Studio Launcher

Select a directory as workspace

SPC55tudio uses the workspace directory to store its preferences and development artifacts.

. — >
Lilely 3o =Tl C\ SPCSStudio-6.0\workspace 4 Browse...

R

[ Use this as the default and do not ask again

» Recent Workspaces

Launch Cancel

Klikneme na Launch
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&7 workspace - SPC55tudio — | *
File Edit Navigate Search Project Run Window Help

“ﬁ;h@Welcome B &« A -~
oy

ST -
SPC5Studio

@ First Steps Q4 Samples

Take your first steps Try out the samples

@ Tutorials Web Resources N
Go through tutorials Read more on the Web
What's New

Find out what is new

*http://download.spc..ompositeContent jar 1 =)

Zavieme Welcome panel.

&7 workspace - SPC5Studio — [m] *
File Edit Mavigate Search Project Run Window Help

M-S~ V- Bial $% @@ -~ e~ro~ |t Q gl
[ Project ... 23} = g = B ||% Commont.. =@ ProjectOv..| = O b
S 7| 2]
b || E O ~ Starter actions
= LG How to start with SPC55tudio
g @ Create new SPC5 application
There are no projects
in your workspace. @ Import samples from application li

To add a project:

Available editors
Create a new

Makefile Here are the available editors on the selec
roject in a application
directory. Code centric actions
m Actions to handle code generation, build ¢
existing code debug
Bz Outling = = 78 Generate application code,
overwriting all previous content.
There is no active ‘ Compile your application.
editor that provides
an outline. “ Execute and debug your applicatio

& Console &2 | [ Properties
SPC5 Console

[Eid Problems|aTasks| LB B~y =0

“ Clean generated files.
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Klikneme na

@ Import samples from application library

Dostaneme

& spcsStudio Wizard

SPC5Studio Wizard

Import Application(s) from SPC5Studio Application template library.

ng SPC5Studio Import application Wizard

Step 1:

Select a family:

All families

Select a product line:
Al lines
Select a device:

All devices

Select an evaluation board:

SPC560B64A100S SPC560BADPT144S

STEVAL-TTMO002V1

SPC560P-DISP

SPC560BxL3-ADIS

SPC563M DIS

Nejprve vybereme family

Select a family:

SPC560B-DIS

SPC564A DIS

SPCS6EC74A176S

Ld ]

SPC560D-DIS

SPCS6EL70L5DISP

All families

SPC56
SPC57
SPC58

All families

St

Zvolime SPC58
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Step 1:

Select a family:
SPC58 [ v
Select a product line:

All lines e

Select a device;
All devices e

Crlart Aam Aarmhiati;an bhaaedA

Potom zvolime product line

&y spcsstudio Import application Wizard

i

Step 1:

Select a family:

SPC58 [s ~
Select a product line;

All lines ~
BERNINA-Line

CHORUS1M-Line

CHORUS2M-Line

CHORUS4M-Line

CHORUS6EM-Line

CHORUS10M-Line

EIGER-LINE

- EREETTEEE i — . k=t HEERE

Vybereme CHORUS1M-Line
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Li SPC5Studio Import application Wizard

Step 1:

Select a family:
All families ~

Select a product line;

CHORUS1TM-Line '
Select a device: I},
All devices !

Select an evaluation board:

SPC582E-DIS

A nakonec vybere device, zvolime SPC582B-DIS. Ma stejny MCU SPC58B60E1 a stejné pfipojeni tFi
barevnych LED a usr tlacitka jako nas startkit AEK-MCU-C1MLIT1, ktery v nabidce bohuZel jesté neni

18



&i spCsStudio Wizard

SPC5Studio Wizard

Import Application(s) from SPC55tudio Application template library.

&y spcsstudio Import application Wizard

rrn

Step 1:

Select a family:

All families

Select a product line:
CHORUS1M-Line
Select a device:

SPC582B60E1

Select an evaluation board:

SPC582B-DIS

A nasledné klikneme

Objevi se

na tlacitko Next.

&7 SpCSStudio Wizard

SPC5Studio Wizard

@ Atleast one application shall be selected!

Step 2:

Select your search parameters:

‘L'_L SPC5Studio Import application Wizard

Template library for selected lines / evaluation boards.

Board Drivers RTOS

O SPC582B_DIS O Serial O FreeRTOS
O PAL O OSless
O STM
O Flash
O IRQ

Choose your sample application: | Application name filter text

BB

Application Name

[ sPC582Bxx_RLA WKPU Test Ap..
[[] SPC582Bxc RLA SWT Test Appl..
[ SPC582Bxx_RLA STM Test Appl..
[[] SPC582Bxox RLA SERIAL Test A..
[] SPC5828xx RLA SERIAL DMA T...
[ sPC582Bxx_RLA SARADC Test .
[ SPC582Bxx_RLA RTC Test Appli
[ spC5828xx_RLA PWM-ICU Test...
[ SPC582Bxx RLA PIT Test Appli..
[1 spC5828xx RLA LIN Test Appli...
[ sPC582Bxx_RLA IRQ Test Appli...

Description

Test application for the SPC582Bxx create...
Test application for the SPC582Bxx create...
Test application for the SPC582Bxx create...

Test application for the SPC582Bxx create

Test application for the SPC582Bxx create...
Test application for the SPC582Bxx create...

Test application for the SPC582Bxx create.

Test application for the SPC582Bxx create...

Test application for the SPC582Bxx create.

Test application for the SPC584Bxx create...
Test application for the SPC582Bxx create...

Devices

SPC582B60...
SPC582B60...
SPC582B60...
SPC582B60...
SPC582B60...
SPC582B60...
SPC582B60...
SPC582B60...
SPC582B60...
SPC582B60...
SPC582B60...

Board

SPC582...
SPC382...
SPC582...

SPC582

SPC582...
SPC582...

SPC582.

SPC582...

SPC582.

SPC582...
SPC582...

Drivers
PAL WK...
PAL SWT

PAL Seri...

PAL Seri

PAL Seri...
PAL Seri...

PAL Seri

PALICU ..

PAL PIT

PALLIN ..

IRQ

RTOS

OSless
OsLess
OSless
OSlLess
OSLess
OSless
OSlLess
OSLess
OSlLess
OSLess
OSless

Posuneme

L=
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& SpCsStudio Wizard

SPC5Studio Wizard

@ At least one application shall be selected!

o cugrarted
lz_i SPC5Studio Import application Wizard
Step 2:
Template library for selected lines / evaluation boards.
Select your search parameters:
Board Drivers RTOS al
O SPC582B_DIS O Serial O FreeRTOS
O PAL O OSlLess
0O sT™M
O Flash
Q IRQ v
Choose your sample application: | Application name filter text B
Application Name Description Devices Board Drivers RTQS @
[ 5PC582Bxx_RLA EIRQ Test App... Test application for the SPC582Bxx create.. SPC582B60E1 /.. SPC582.. OSLess
[] SPC582Bxx_RLA EE Test Applic.. Test application for the SPC582Bxx create, SPC582B60ET /.. SPC582 OSLess
[] sPC582Bxx_RLA DSPI Test Ap| Test application for the SPC582Bxx create. SPC582B60E1 /.. SPC582. OSLess
[] SPC582Bxx_RLA DSPI Front Pan... Test application for the SPC582Bxx create.. SPC582B60E1/.. SPC582.. PAL Seri.. OSless
[] SPC582Bxx_RLA CRC Test Appl... Test application for the SPC582Bxx create.. SPC582B60E1/.. SPC582.. PALCRC  OSless
[ SPC582Bxx_RLA CAN Test Appl... Test application for the SPC582Bxx create.. SPC582B60E1/.. SPC582.. PALCAN  OSless
[] sPC582Bxx_RLA Bootioader Te... Test application for the SPC582Bxx create. SPC582B60E1 /.. SPC582. PAL Seri. OSLess
[] SPC582Bxx_RLA BCTU Test Ap.. Test application for the SPC582Bxx create.. SPC582B60E1 /.. SPC582.. PAL Seri. OSless
[] SPC582Bxx RLA AIC Test Appli.. Testapplication for the SPC582Bxx create.. SPC582B60E1/.. SPC582.. PAL Seri. OSless
[ sPC582Bxx Benchmarks for Dis.. Benchmarks available for SPC582Bxx devi.. SPC582B60E1 /.. SPC582.. PAL Seri. OSless
4
K‘l Tpp—
v s v
A vybereme predposledni priklad
&7 spCsStudio Wizard O X
SPC5Studio Wizard "I
Filter through the available SPC5 application templates in SPC55tudio library. o cugrented
‘_j_i SPC5Studio Import application Wizard
Step 2:
Template library for selected lines / evaluation boards.
Select your search parameters:
Board Drivers RTOS ~
O5PC582B_DIS O Serial O FreeRTOS
O PAL O OSLess
0 STM
Q Flash
O IRQ ~
Choose your sample application: | Application name filter text =
Application Name Description Devices Board Drivers RTOS A
[ sPCs82Bxx_RLA EIRQ Test App... Test application for the SPC582Bxx create.. SPC582BB0ET /.. SPC582.. EIRQ OSless
[[] SPC582Bxx_RLA EE Test Applic.. Test application for the SPC582Bxx create SPC582B60ET /.. SPC582 PAL Seri. OSlLess
[] SPC582Bxx_RLA DSPI Test App.. Test application for the SPC582Bxx create.. SPC582B60ET /.. SPC582. PAL Seri... OSLess
[ SPC582Bxx_RLA DSPI Front Pan... Test application for the SPC582Bxx create..  SPC582BB0ET /.. SPC582.. PALSeri. OSless
[ SPC582Bxx_RLA CRC Test Appl.. Test application for the SPC582Bxx create.. SPC582BG0ET /.. SPC582.. PALCRC — OSless
[] SPC582Bxx_RLA CAN Test Appl... Test application for the SPC582Bxx create.. SPC582BG0ET /.. SPC582.. PALCAN  OSless
[] sPC582Bxx_RLA Bootloader Te... Test application for the SPC582Bixx create. SPCS582B60E1 /. SPC582. PAL Seri.. OSless
[] sPC582Bxx RLA BCTU Test Ap.. Test application for the SPC582Bxx create. SPC582B60E1 /. SP(C582 PAL Seri.. OSless
SPC582Bxx_RLA AIC Test Appli.. Test application for the SPC582Bxx create.. SPC582B60E1 /.. SPC582.. OSLess
[[] SPC582Bxx Benchmarks for Dis.. Benchmarks available for SPC582Bxx devi.. SPC582B60ET /.. SPC582.. OSLess
v

A klikneme na tlacitko Finish.

(pozn. V poslednim pfikladé Benchmarks je zfejmé chyba — misto SPC582B totiZz pouziva SPC

| S7—.

20



&7 workspace - SPC55tudio

SPC5 Console

L RIER MBS

G Clean generated files.

- O X [
File Edit Navigate Search Project Run Window Help
N RA~ ¥/ Bifal S @%@~ ooyo~|t Q gl
5 Project Explorer 2 I = 0 = O || % Common tasks IO Praject Overview| =0
ESV @ &% |6 O Gz
B o= g AL ~ Starter actions
] How to start with SPC55tudio
5 155 SPC582Bxx_RLA AIC Test Application for
@ Create new SPC5 application
@ Import samples from application library
Available editors
Here are the available editors on the selected F
application
Code centric actions
Actions to handle code generation, build and
< debug
= Outline 52 = 7 Generate application code,
overwriting all previous content.
There is no active editor that provides an
outline. ‘ Compile your application.
e Execute and debug your application.
B Console 2 | Properties| [21 Problems|$§l Tasks| = g

Rozklikneme jméno programu v Project Exploreru

&7 workspace - SPC5Studio

5 SPC582Bi0(_RLA AIC Test Application for Discovery:

~ {2 SPC582Bxx_RLA AIC Test Application for Discovery
4 SPC582Bxx Platform Component RLA
& SPC582Bxx Init Package Component RLA
%7 SPC582Bxx Low Level Drivers Compaonent RLA
£ SPC5 Runtime-10 Component RLA
#79 [Dep] SPC5828xx Board Initialization Companent RLA
) [Dep] SPC582Bxx Clock Component RLA
4 [Dep] SPC582Bxx IRQ Component RLA
#= [Dep] SPC5828xx OSAL Component RLA

> (= source

> = UDE

> € main.c

7]

configurationxml
readme.txt

user.mak

i

& Cons... & } © Prop...

20 Prob ‘ElTasks‘ - o

SPCS Console

LB R MBErr

B= Outline &2

There is no active editor that provides an outline.

0 items selected

~ Starter actions
How to start with SPC55tudio

@ Create new SPC5 application
@ Impart samples from application library
Available editors

Here are the available editors on the selected
application

Code centric actions

- m} *
File Edit Navigate Search Project Run Window Help l
M LA LR A L A AR a s
EﬁijectExplorerE@l = g = 0O || % Common tasks t12310ijectO\;venfiew| = o
EEV @y Q% B +=17"1¢ 8 7

Actions to handle code generation, build and ™
debug
Generate application code,
overwriting all previous content. "
ka
‘ Compile your application.
re
ﬁ Execute and debug your application.
n
g Clean generated files.
P
pe

A oznacime polozku SPC582Bxx Platform Component RLA
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&7 workspace - SPC582Bxx_RLA AIC Test Application for Discovery/configurationxml - SPC5Studio

A v Outtline oznacime Runtime Settings

- O X [
File Edit Navigate Search Project Run Window Help
Hui AR PR S =R i L R S SRR AR AR SR Al Q ||y
{2 Project Explorer %2 | = O || §7 SPC582Bxx_RLA AIC Test Application for Discovery % | =ollex|= ==&
g7 ey |B a4+ =00 8 A . .
k
+ & SPC5828xx_RLA AIC Test Application for Discovery bpplicationiCopfiguaiion LACE || ey
v 3 ?’CSBZE)OLRLA AIC Test Application for Discovery SPC582Bxx Platform Component RLA % G | = How to starl
3
0 SR PIétform Eomponedhi SPC582Bxx platform options and settings.
2 SPC582Bxx Init Package Component RLA i ) i . @ Creal
7 SPC582Bxx Low Level Drivers Component RLA m Copyright (C) STMicroelectronics. All rights reserved.
£ SPC5 Runtime-10 Component RLA e @ Impc |
7 [Dep] SPC582Bxx Board Initialization Component RL
. Platform Settings " .
@ [Dep] SPC582Bix Clock Component RLA ot e : - Editors for
& [Dep] SPC582Bxx IRQ Component RLA atiorm-refated setlings. Here are the
= [Dep] SPC582Bxx OSAL Companent RLA Choose MCU |SPC582B60ET €200z2 1M 96KRAM eTQFPG4 V | @ <pCs
> [= source
5 = UDE Core Single computing e,  RAM size 96 kB @ PinM e
> Ig maine Flash size (Code) 1 MB Flash size (Data) 54 kB (4 x 16 kB)
&y configurationxml @ SPCS
E readme.txt Package eTQFP 64 k
|2 user.mak Code centri.  p
| Feature | Description | Actions to h
< P b
[ General | %= Configurationl Gene
— - — oven
2 Console 2 “j Properties | [2 Problems‘éTasks‘ LB M B~y =0
SPCS Console ‘ Com
k
< > 'ﬁ Exect
8= Outline 2 Es=> 8 =0 k
ﬁ Clear .,
~ 7 SPC582Bxx Platform Component RLA ~
~ # Dlatfarm Sattinas © < >

&7 workspace - SPC582Bxx_RLA AIC Test Application for Discovery/configurationxml - SPC5Studio

o Runtime Settings
& Build Settings
& Linker Settings
DéﬁMCU Group

SPC5 Consale

- O X IJ
File Edit Mavigate Search Project Run Window Help
MR~ F B Gaf s @eu0 i~ivooyo~|t Q i |6
i Project Explorer 23] ~ B Ly SPC5828xx_RLA AIC Test Application for Discovery 23} = Olez|~ =08
ESY @ [Bo% =100 i i = . 52|
=
« & SPCSB2Bxc_RLA AIC Test Application for Discovery  ~ | 1 APPlication Configuration - @ 3F e
v B SCSBZB)O(_RLA AIC Test Application for Discovery SPC582Bxx Platform Component RLA % ‘ By How to starl
7]
5 SRETHT Pléﬁmm Componenyiiy SPC582Bxx platform options and settings.
& SPC582Bxx Init Package Component RLA @ Creal
# SPC582Bxx Low Level Drivers Camponent RLA ‘ﬁ Copyright (C) STMicroelectronics. All rights reserved.
# SPC5 Runtime-10 Companent RLA agreres @ Impc
#1 [Dep] SPC582Bxx Board Initialization Component
. Runtime Settings " |
&) [Dep] SPC582Bxx Clock Component RLA funts | : ! Editors for | |
% [Dep] SPC582Bxx IRQ Companent RLA untime-related settings. Here are thelif I
# [Dep] SPCS82Bxx OSAL Component RLA Start Core 2 @ wes |
> [ source Caore 2 Process Stack Size ‘ 4096 |
» & UDE ) @ PinM
s B maine Core 2 IRQ Stack Size ‘ 0 |
. - 1
L3/ configurationxml v Boot Mode @ SPCS P
o 2 (@ Execute from Flash cod >
& Outline 2 | e § =0 O Copy in RAM A‘;_"et" :h
ions to
~ @i SPC582Bxx Platform Component RLA O Load in RAM v
£, Platform Settings Il General | & ConﬁgurationJ Gene 1
& details T = : S == oven 1
2 Console &2 IE Properties | [£! Problems‘eTasks| RBIE | #B >~

“ Com|

.e Execu

.e Clear ,,
< >

Poté v Boot Mode misto Execute from Flash vybereme Load in Ram . (je to dulezité !)

Nyni zbyva upravit soubor main.c Proto ho otevieme
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&7 workspace - SPC582B0RLA AIC Test Application for Discovery/main.c - SPCSStudio
File Edit Source Refactor Navigate Search Project Run Window Help
DR~ O/~ BiFfad s av@dl-fl~-vovao~-m
(&5 Project Explorer EZ‘ ERTV a% | Ba|+ =1 « & = O ||ky SPC582Bxx_RLA AIC Test Application for Discovery [@ mainc 2 -8
~ [ SPC582Bxx_RLA AIC Test Application for Discovery w T ~
~ {3 SPC582Byxx_RLA AIC Test Application for Discovery =int main(void) {
&7 SPC582Bxx Platform Companent RLA
& SPC582Bxx Init Package Component RLA £ uint8 t i;
%7 SPC582Bxx Low Level Drivers Component RLA & /% Initielizati £ all the i ted s in th d (Fied i
£ 5PC5 Runtime-I0 Component RLA nitialization of a e imported components in the order spec1*1e in
; . the application wizard. The function is generated automatically.*/
3 [Dep] SPC582Bxx Board Initialization Component RLA componentsInit();
[Dep] SPC582Bxx Clock Component RLA
& [Dep] SPC582Bxx IRQ Component RLA /* Enable Interrupts */
= [Dep] SPC582Bxx OSAL Component RLA irgIsrEnable(); =
» & source
. & UDE /* Application main loop.*/
© {8 maine B for (5504 .
&7 configurationxm < aic_11d_start(8AICD1, 8aic config bOfe bofl);
[ readme.txt
[ user.mak memset(signature, '\@', sizeof(signature));
£+ aic_11d_calculate(&AICD1, signature);
=
printf("Signature:\n\r"); =
£ for (i = @; i < SPC5_AIC SIGNATURE REGS; i++) { D
& if ((Oxl & ((SPCS_AIC UM REGS MASK) »> 1)) == 1) { ]
printf("UMikd %@8x\n\r", i, (unsigned int)signature[i]);
}
1 =
printf("\n\r"); =
5= Outline &% ElRR o% § =0 -
M componentsh aic_11d_stop(&AICD1); =
o lid_cfg.h
@ iy pal_11d_togelepad(PORT E, LED 4);
M string.h
# * signature : uint32_t[]
®  main(void) : int B Console 22 Eijpemes‘L': Prublems|é’|Tasks‘ FEIEERE =R ]
SPC5 Console

V tomto souboru ddme do poznamek // nékolik fadka
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=

| Ly SPC582Bxx_RLA AIC Test Application for Discovery [@ *main.c

o P L e T R T rsy g ey Ty o g g s = e

the application wizard. The function is generated automatically.*/
componentsInit(};

/* Enable Interrupts */
irgIsrEnable();

/* Application main loop.*/
for (; ;)4

J/ aic_1ld_start(&AICD1, &aic_config_befe_befl);

// memset(signature, "\@', sizeof(signature));
// aic_1ld calculate(&AICD1, signature);

printf("SignatUPe:\n\P");I
/i for (i = @; i < SPC5_AIC_SIGNATURE_REGS; i++) {

' if ((@x1 & ((SPC5_AIC_UM REGS_MASK) »>> i)) == 1) {

7 printf("UMi&d %88x\n\r", i, (unsigned int)signature[i]);
// }

)

printf("\n\r");
//| aic_l11d_stop(&AICD1);

pal 11d togglepad(PORT_E, LED 4);
osalThreadDelayMilliseconds(10@);
pal_11d_togglepad(PORT_A, LED 3);
osalThreadDelayMilliseconds(108);
pal_11d_togglepad(PORT D, LED 5);
osalThreadDelayMilliseconds(108);

0

Takze vlastné zlstane k provedeni jen
int main(void) {
uint8 t i;

/* Initialization of all the imported components in the order specified in
the application wizard. The function is generated automatically.*/
componentsInit();

/* Enable Interrupts */
irqIsrkEnable();

/* Application main loop.*/

for (5 5 ) {
printf("Signature:\n\r");
printf("\n\r");
pal 11d_togglepad(PORT E, LED 4);
osalThreadDelayMilliseconds(100);
pal 11d_togglepad(PORT A, LED 3);
osalThreadDelayMilliseconds(100);
pal 11d_togglepad(PORT D, LED 5);
osalThreadDelayMilliseconds(100);
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Jesté postupné spustime

¢ Clean generated files.

Generate application code,
overwriting all previous content.

Generate application code,
overwriting all previous content.

Po pfekladu dostaneme

& workspace - SPC582Bxx RLA AIC Test Application for Discovery/main.c - SPCSStudio
File Edit Souce Refactor Navigate Seach Project Run Window Help
SR Q- ® /-0 GeiOL @G0 Fhvhvn »S vt
s Project Explorer eV evinale -
~ 5% SPCSB2Bio RLA AXC Test Application for Discovery
~ € SPC5828 RLA AIC Test Application for Discovery
Component RLA

T | i SPCS82Bic RLA AIC Test Application for Discovery (4 *mainc

& SPCSEBo Platiorm
@ SPCSE28ux Init Package Component RLA

7 || % Common tasks 1 | @ Project Overview
- Starter actions
How 1o start with SPCSStudio

e e cat
S— [ YE———
¥ SPCS82Bxx Low Leve! Drivers Component RLA
£ S9CS Runtime-10 Component RUA uints_t i; @) 1mort sampes rom appication brary
€ SPC582Bxx Board Initialization Component RLA
 (Deg] SPCS82Bax Clock Component RIA = /" Init inported cosponents. n Editors for ‘SPCS828xx RLA AIC Test Application for Discovery
€ SPCS828xx IRQ Component RLA the appli cti i Here are the avaslable editors on the selected application
L SPCS82Bxx OSAL Component RLA coaponentsInit = ‘SXSB) 1M MCU wizard
& components Bk Seierek >
= buid irqIsrEnable(); ‘ PinMap editor
& palint
& source ication main loop.* @ secsezs ook vee
& UDE
) mainc s . Code centric actions
applicationd eic_11d_start(BAICO1, Salc_config bOFE_bSf1); Actions to handle code generation. buld and debug
8 contigurationson memset(signatu 6 Generate application code,
aiats Ba! d_ca overwriting all previous content
# patchami
readmena printf("Signature:\n B compiie your appiication
user.mak for 0; i
o' ' Q8 Exccue ana deb your applcation
L (" %08 i
° Clean generated files.
printf("\n\r");
aic_11d_stop(8AT
pal_l1d_togglepad(PORT_E, LED_4); .
& Outline AR en 2 | © Console i1 [ Properties d! Problems & Tasks R A DM~
¥ componentsh COT Bulld Console [SPC582Bx RLA AIC Test Appication for Discovery)
& x Compiiing 1rq_CTE.C =
SALAph Compiling eirq_cfg.c
W= wealy Compiling swirq_cfg.c
" signature Compiling main.c
@ 0:int Compiling components.
Uinking build/out.elf
Creating build/out.hex
Creating build/out.mot
Creating build/out.bin
Creating build/out.dep
text data bss dec hex filename
41032 2408 4524 areea bbSc build/out.elf
Done
11:48:13 Build Finished. @ errors, @ warnings. (took 19s.187ms)
< >
Wntable Smart Inset 24:4:866

Zbyva nahrat program do RAM startkitu. Startkit pripojime pomoci usb kabelu k PS a spustime

program UDE starterkit 2021
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¥ UDE STK 2021
File Edt Config Windew Help
DFXFHES ,' LR

V jeho menu

H- UDE STK 2021

File | Edit Config Window Help

[0 New Workspace i Ctrl+N

Save Workspace Ctrl+5S
Save Workspace As...

Save Workspace as Template...
Save View Content As.. Ctrl+Alt+S
Close Workspace Ctrl+F4

Print Setup
Print

.0 & ¥

Ctrl+P

Fecent Files

Recent Workspaces

Exit

Vybereme polozku Open Workspace
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M Open UDE Workspace File containing Session Settings X
T « SPC582Bxx_RLA AIC Test Application for Di.. * UDE v &) O Prohledat; UDE
Uspofadat >  Nova slozka - O @
Mordholz_Memecko “ Mazev Datum zmény
UDE D debug.wsx 22.08.2022 11:31
UDE
@ Tento poéitaé
) . Vyberte
_J 3D objekty souboar,
Dokumenty Jehoz
nahled
¥ Downloads cheete
D Hudba zobrazit.
[&] Obrazky
I Plocha
B videa
& Mistni disk (C) v < N
Nazev souboru ~ | |XML UDE Workspace Files (*.ws. v|
| otevit | ‘ Zrugit ‘

ve

A vybereme soubor debux.wsd uloZeny v podadresati UDE adresare naseho projektu

4 C Tes ication for Discovery\UDE\debt 2 Symbols
[El B ™ (% 0 B ® @ [Core2halted by reset m ARFMEQESFIENEINECOR ;
BR@® b B . GG A L [Funcion diabi

4 UDE STK 2021 - CA\SPC5Studio-6.0

W R -IT TEPE Y I

¥R

File Edit Debug Show Views Tools Config Window Macro Help

Core2 Symbols O B x C:\\\mainc |

Copyright (=) 2021 STMicroelectrenics - 211 Rights Reserved

This software is licensed under SLAD09S terms that can be found in the
DMOO7796817_1_0.pdf file in the licenses directory of this software product.

THIS SOFTWARE IS DISTRIBUTED "AS IS," AND ALL WARRANTIES ARE DISCLAIMED,
INCLUDING MERCHANTABILITY AWD FITWESS FOR A PARTICULAR FURPOSZE.

B K e

s% Inclusion of the main header files of all the imported components in the

order specified in the application wizard. The file is generated

automatically.*/ %
#include "components.h"
#include <aic_lld_cfg.h>

#inelude <string.h> [®7] Multicore / multi program loader X
static uint32 t signature[SPCS AIC STORATURE | — \uiional download SRt
x

= Application entry point. Lozd File To [ Controllerd Care2 [HewELF | Cancel

* M outelf{CASPCSStudio-6. Dtworkspace\SPC.. B M

int main(void) { Help

uintB t i;

s* Initialization of all the imported compol Efs‘”agl
the application wizard. The funetion is = symbols
componentsInit(]);

Core2 Symbols E‘:

Messages

I...[Type [Time [Target [ Source [ Message

@0 Info 11:56:... UDE Target M... UDE Target Manager w2 loaded

@1 Info 11:56 Workspace Workspace file C:\SPC5Studia-6.0\workspace“SPC582Bxx_RLA AIC Test Application for Discovery“UDEndebug_0822...
@2 Info 11:56: Workspace UDESTE release versicn: 2021.05.8426

@3  Info 11:56: UDETargInfo CPU-Dh 'C:“Program Files\pls\UDE Starterkit 2021-CpuDbs‘powerpcS8.cpudh' loaded (219 ms)

D4 Info 11:56: Workspace Target configuration file C:\SPCSStudio-6.0\workspace\SPC582Bxx_RLA AIC Test Application for Discovery“UDE...
@5 Info 11:56 FrdiCommDes PowerPC JTAG Debuy Protocol, ¥3.3.1., ID 1 opened

D6E  Infa 11:56 Core? PpeJtagTargIntf Connected to E200Z215AN3 processor core, Big endian, Target has Nexus.

#7 Success 11:56 Core? PFLASH FLASH programming for deviee 'l MByte OnChip program FLASH' ready

48 Success 11: Cora? PpeTtagTargIntf Starterkit license used

-+ 1o AR Mern TINE N den re S o Camnamtinon +n @OOERIREN +avwent metahlichad s DanaeD Tarent TTAMR_TN. MNeiiiAnnAt

Klikneme na OK
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#4 UDE STK 2021 - C\SPC5Studio-6.0\workspace\SPC582Bxx_RLA AIC Test Application for Discovery\UDE\debug.wsx - Core2 - code <0xFC0000-0xFCO3FF>
DFBRBOSSA L RE > =mE T BP0 H ® B [Coe2hatedbyresst m FEFFEEQOFSDEROIDDODE
B @ O ° U s B A o @ B F L |[Function disabl

File Edit Debug Show Views Tools Config Window Macro Help

Core2 Symbols o % x «code <0xFC0000-0xFCO3FF> J_/C:\...\\mam.c 1

v 0x00FCO004 00 FC SE_EWTSH RZB

1 Header files / Other 0x00FCO006 00 08 SE_RFI

- § _reset_address:
Source files © 0x00FCO008 70 00 00 02 E_LI RO, 0x2
= Functions 0x00FCODOC 7C 1E 43 A6 MISPR 0x11E,R0 .
3 0x00FCO010 E9 04 SE_BL 0200FCO018

£ Sections 0x00FCO0L2 E9 59 SE_BL 0x00FCO0C4
0x00FCO014 78 00 01 2C E_EB 0200FC0140
0x00FCO018 7C 00 02 78 XOR RO.RO,RO
0x00FCO0IC 7C 21 DA 78 XOR R1,R1,R1
0x00FCO020 7C 42 12 78 HOR R2,R2,R2
0x00FCO024 7C 63 1A 78 OR R3,R3,R3
0x00FCO028 7C 84 22 78 OR R4,R4,R4
0x00FCO02C 7C AS 2A 78 OR R5,R5,R5
0x00FCO030 7C Ce 32 78 XOR RE,RE,RE
0x00FC0034 7C E7 34 78 XOR R7,R7,R7
0x00FCO038 7D 06 42 78 XOR RE,RE,RE
0x00FCO03C 7D 29 44 78 XOR R9,R9,R9
0x00FCO040 7D 4B 52 78 XOR R10,R10,R10
_coreinit:
0x00FCO044 7D 6B Sk 78 XOR R11,R11,RIL
0x00FCO048 7D 6C 62 78 XOR R12,R12,R12 I
0x00FCO04C 7D AD BR 78 XOR R13,R13,R13
0x00FCO0S0 7D CE 72 78 XOR R14.R14.R14
0x00FCO0S4 7D EF 74 78 XOR RI5.R1S,RIS
0x00FCO0S8 7E 10 82 78 XOR R16.R16.R16
0x00FCO0SC 7E 31 8A 78 XOR R17.R17,R17
0x00FCO060 7E 52 92 78 XOR R18.R16,R18
0x00FCO064 7E 73 94 78 OR R19,R19,R19
0x00FCO068 7E 94 A2 78 OR R20,R20,R20
0x00FCO0BC 7E BS Ah 78 OR R21,RZ1,RZ1

[ Target Source Message
UDE Target M... UDE Target Manager v2 loaded
Workspace Workspace file C:\SPC5Studio-6.0\workspace\SPC582Bzx_RLA AIC Test Application for Discavery UDEndebug 0822...
Workspace UDESTE release wersion: 2021.05.8426
UDETargInfo CPU-Db 'C:\Program Files\pls“UDE Starterkit 2021\CpuDbs’powerpc58.cpudb' loaded (219 ms)
Werkspace Target configuration file C:“SPCSStudio-6.0\workspace“SPC582Bzx_RLA AIC Test Application for Discovery“UDE...
Ftdi CormDev PawerPC JTAG Debug Protocol, V3.3.1, ID 1 opened

Core? PpeJtagTargIntf Cennected to E200Z215AN3 prosessor core, Big endian, Target has Nexus.

Corez PFLASH FLASH programming for device 'l MByte OnChip program FLASH' ready

CoreZ PpcJtagTargintf Starterkit license used

A rozvineme menu

e AR AR AR e Ferr G R LA B R | P o LA e e e

DS SSE @ > m]

Edit Debug Show Views Tools Cor
MNew Workspace Ctrl+MN DO0-0xF
Open Workspace... Ctrl+0 oo FC

oo og
Save Workspace Ctrl+5 S

Save Workspace As... gg lig
Save Workspace as Template... F9 04

Save View Content As.. Ctr%ﬂlt—s E9 5%

78 00
Close Workspace Ctrl+F4 70 00
"?C 21
42
Connect Target System.. JC B3
] 7O B4
Disconnect Target System.. 700 AG

: 72 CB
Print Setup 70 E7
Print Ctrl+P 7D 08

: 7D 29
Recent Files » |70 4A

Load Program

A0 WEED

Recent Workspaces b
70 BB

Exit Alt+F4 7D 8C
o e [ AT
O=z00FCO0050 7D CE

0xz00FCO054 7D EF
MN=NNFMNNEE FF 10
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A vybereme polozku Load Program

B UDE STK 2021 - CASPCSStudio-6.0\workspace\ SPC582Bio RLA AIC Test Application for Discovery\UDE\debug.wsx - Core? - code <0x >
DERBUSS@ | L@ _ o mE P BP0 M ®E[Coe2haltedbyreset m FEIENEQEFJEDREOD T DO .
B B @ & | [ m @ E . Bi B A L1 [Function disabl

File Edit Debug Show Views

Core2 Symbols & F x

Tools

Config Window Macro Help

code <0xFC0000-0XFCO3FF>  /C:\.\\mainc |

v
5 Header files / Other

0z00FCO004 00 FC

SE_EXTSH R28

0x00FCO00E 00 08 SE_RFI
- i _reset_address:
Source files > 0x00FCO008 70 00 00 02 E_LI RO,0z2
& Functions 0x00FCO00C 7C 1E 43 A6 MISFR 0x11E,R0 .
ot 0x00FCO010 E9 04 SE_BL 0x00FCO016
S&“‘””S 0x00FCO012 E9 59 SE_BL 0x00FC00C4
0x00FCO014 78 00 01 2C E_B 0x00FC0140 b
0x00FCO01E 7C 00 02 78 XOR RO, RO, RO
0x00FCO0LC 7C 2L 0A& 78 XOR R1,RL,RL
0x00FC0020 7C 42 12 78 XOR RZ2,RZ,R2
0x00FC0024 7¢ 63 1A 78 XOR R3,R3,R3
0x00FCO02E 7¢ 84 22 78 XOR R4,R4,R4
0XO0FCO02C 7C AS 28 78 XOR RS,RS,RS
0xO0FCO030 7C C6 32 78 XOR R6,RE,RE
0x00FCO034 7C E7 3& 78 XOR R7,R7,R7
0x00FCO038 7D 08 42 78 XOR RE,RE,RE
0x00FCO03C 7D 29 4A 78 XOR RY,R9.R9 [87 Multicore / multi program loader X
0x00FCO040 7D 43 52 78 XOR R10,R10,R10)
coreinit:
0x00FCO044 7D 6B S& 78 XOR Ri1.R11,r11| [ Addiional downioad X+
0x00FCO048 7D 8C 62 78 XOR R12,R12,R12)
0=x00FCO04C 7D AD 6A 78 XOR Bl 10 B3 [LoadFieTo [ Contrallern.Care2 [ HexELF | Cancel
0x00FC00S0 7D CE 72 78 XOR R14,R14,R14 outel {CASPC5Studio b workspace\SPC... M
0x00FCO0S4 7D EF 78 78 XOR R15,R15,R15 Help
0x00FC00SE 7E 10 62 78 XOR R16.R16,R1§
0xO0FCO0SC 7E 31 8A 78 XOR R17.R17.R17|
0x00FCO0G0 7E 52 92 78 XOR R18,R18,R1§ 0 - Binery
0x00FCO064 7E 73 98 78 XOR R19,R19,R19
0x00FCO06E 7E 94 A2 78 XOR R20,R20,R20) 0 - 8ymbols
0x00FCO0GC 7E BE A& 78 XOR R21,R21,R21]
Core2 Symbols <
Messages
I...|Type [ Target [ Source [ Message
@0 Info UDE Target M... UDE Target Manager v2 loaded
@1 Info Workspace Workspace File C:\SPCSStudic-6.0'workspace“\SPC582Bxx_RLA AIC Test Application for Discovery“UDE:debug_0822...
@2 Info Workspace UDESTE release version: 2021.05.8426
@3 Info UDETargInfo CPU-Db 'C:\Program Files\pls UDE Starterkit 2021\CpuDbs\powerpcS8.cpudb' loaded (219 ms)
@4 Info Workspace Target configuration file C:\SPCS3tudio-6.0workspace SPCS82Bxx_RLA AIC Test Application for Discovery~UDE...
@5 Info FtdiCommbev PowerPC JTAC Debug Protocal, ¥3.3.1, ID 1 opensd
@6 Info Core2 PpeJtagTarglntf Connected to E200Z215AN3 processor core, Big endian, Torget has Nexus.

&7 Success

Core?

PFLASH

FLASH programming for device 'l MByte OnChip program FLASH' ready

Klikneme na OK a poté program spustime
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¥ UDE 5TK 2021 - C\SPC55tudio-6.0\workspace\SPC582Bxx_RLA AIC Test Ap

De®EdesSE

File Edit

Core2 Symbaols

Y:

®-F Header
&= Source
&= Functio
w1 Section

bR e mE T HP0H®
B RO X I
Debug | Show Views Tools Config Window Mao
Rotate core focus N Ctrl+F12 F= ]fC:\,...\,\,mz
T oE_EXTEH
|2} Start Program Execution F5 SE RFI
# Step over Subroutine F9 1
. . 0z E_LI
_l —
{* Step into Subroutine F& br  MTSDR
{¥ Step out of Subroutine SE_BL
oE_EBL
*} Run Program to Cursor F4 ¢ E B
# Break Program Execution  Ctrl+F5 78 HOR
R Resettarget Ctrl+F7 fa SR
g 75 XOR
[{} Restart Program Execution F7 78 HOR
70 HOR
EM Setup trigger unit 78 HOR
i e e v e il A 0 ) 2
O=00FCO0034 7C EV 34 78 HOR
O=z00FCO0038 70 08 42 78 HOR
O=00FCO003C 70 29 44 78 HOR
O=z00FCO0040 7D 42 52 78 HOR
_corelinit:
O=z00FCO0044 7D 6B 54 78 HOR

Postupné se budou po 0,1s rozsvécovat Cervend, Zlutd a zelend LED. Pfi tvorbé programu oviem

potfebujeme znat jejich pfipojeni k pindlm MCU. K tomu se bude hodit nasledujici tabulka tab.2.

pin | Oznaceni pinu | Oznaceni periferie na startkitu | Popis periferie

64 | PF2 User UZivatelskeé tlacitko
53 | PA11 LD3 Zlutad LED

55 | PE11 LD4 Cervend LED

48 | PD5 LD5 Zelend LED

Tab.2 periferie startkitu AEK-MCU-C1MLIT1

Popft. také obrazek namapovani pint MCU:
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[g] main.c [y/ *SPC582Bxx_RLA AIC Test Application for Discovery IQ SPC582B60E1T =2

= Z
= =
= =
=) A c
= ég}
T o m T
fa —=—no
o o
) ZZ0
= =2 =2 ===
T 8 8 oo
I EEEDEDHDHDDD
L i

T LED 5
|47 * vDD v

|45 <T- PORST
(427 1 TESTMODE

VDD HY O5C
KTAL

EXTAL

V55 HV O5C
VDD HY IO MAIN
VDD LV

VDD v T
VDD HV IO MAIN T

of o

Mddd | EHMNadaE

11T GSEEE

st ||| lE8as | SCa

triT T
W
oo%s o3
TI > o
:\_}II :"9
I T wmmny
=
ngD T
L7~ o
- [
=

Zdrojem k vytvoreni této tabulky tab.2 bylo schéma startkitu (viz nasledujici tfi obrazky):
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Figure 1. AEK-MCU-C1MLIT1 circuit schematic (1 of 4)
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Po tomto Uvodnim projektu si odzkousime postupy pfi programovani pfedvedené v osmi kapitolach
AutoDevKit™ detailed tutorial [21] aZ [28].

6.Zavér

Pokud se Vam podafilo naprogramovat aplikaci pro MCU SPC58, je cil této Uvodni prace splnén. Ted'
by jiz pro Vs nemél byt problém vytvaret alespon jednoduché vlastni aplikace.
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