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1. amnunanuuuLUlen pandodaily (pando.com) 1384 “GM's hit and run: How a lawyer,

mechanic, and engineer blew open the worst auto scandal in history.” empuAIauaalUl

v [ v »
1.1 a‘gﬂmavrmﬂﬂuwmmwmul@ia'mm (dndanlinalvideusdaniunag) (10 AZLUY)
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1.2 Uggwiinvudulgmmedmgendulsviaansaus (asuie) (5 AzULL)

1.3 9 NyuLaeUaTIAINsNIeRuszuUHed (Embedded Systems) dunarszuuilsdutinluldine

o as & [ 1 ° '
Yastulgwnludnwasi luauiweswinannsailisetalsine? (5 AzuUL)
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2. msvmnganswsiieltluruszuunanidesld FreeRTOS auduatutandlvigndas (30 Azuuw)
2.1 ganAuas FreeRTOS Wumanduls Feldvanauwisiaiaud (software UCense) WUU .o oo,

2.2 WonWALIs FreeRTOS JUaNARRBIITT e Fe5093U CPU nansuavwesy uslunisvaassld
vasAMAaeIuaIuTEN ETT F4ld CPU LPC2148 Fa@alatu3sm oo %a CPU LPC2148 Tuildt

5835Ulme FreeRTOS 1n8n5e usilijutad CPU F95835U TINGLAEIIARRD ...oovoeeere e

2.3 CPU fuiisesiusingm fmiasarudnuy Flash vutm 128KB uazil RAM vunm 64KB Tunizdi 2

LPC2148 1} Flash wu1® 512KB way RAM 2u1s 32KB + 8KB

Tupsuduud Wl FreeRTOS amnsaldanls Tudiusuuaslng lpc2148-rom.\d wdpauiiiu

MEMORY
{
flash : ORIGIN = 06, LENGTH = ...................
ram : ORIGIN = 0x40000000, LENGTH = .............
}
__stack_end__ = 0x40600000 + ............ - 4,

2.4 &3U Development tools ¥4 GNU #ieldeuun Linux azsinsuily Makefile tharimunsi aaulna

@es wazlusunsuninentaenal

USE_THUMB_MODE=YES
RUN_MODE=RUN_FROM_ROM
LDSCRIPT=1pc2148-rom.1ld

2.5 21nl9d FreeRTOSConfigh Ssrimunanvas eeudidnyann Clock a3 CPU il
#define configCPU_CLOCK HZ (( unsigned long ) 58982400 )

wWielildfuuadn ETT LPC2148 3414 erannufives Crystal i 12MHz uagimualildedaames PLL
4 agfpaimueAT configCPU_CLOCK HZ 1{u

#define configCPU_CLOCK HZ ...ttt et e

2.6 \laufiluAn config ynaensud Woazad binary Ingdllunsdauatuu fash vaauase asdaasen

TRPNED e eeeeeeees e seesssssssnes warazle output FIVTHUAIUY AASH AD e eeeeerennene
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2.7 §lulusunsusasnisviazldnasn UART dwsudimSunisdaansiuu serial communication a¥aa3
AuRAT mainCOM_TEST_BAUD_RATE TIA¥DGLUINE wcovoeeoeeececeivsrsmmsissssnssssmmssannansnnns TasnsaInIs Ly
aui§rweenissu/dedayadiu 115200 bps fiagsipafivunsiy

ftdefine MAainCOM_TEST_BAUD_RATE ...t siststtiissis st e vt s st s s ssssens

2.8 pndmeslusunsudaldlunismugunisnseniveas LED Fasiaan sl LED aedl 0 nseniusieanud

Siu 2 wihwes LED aeft 1 wawead 118 2 wihwesnsdl 2 assinsriwiundn mainL EDX_FLASH_PERIOD

Duwila?

#define mainLEDO_FLASH PERIOD  ( ( TickType_t ) ...c.c..... / portTICK_PERIOD_MS )
#define mainLED1_FLASH_PERIOD  (( TickType_t ) 200 / portTICK_PERIOD_MS )
#define mainLED2_FLASH_PERIOD (( TickType_t ) ............. / portTICK_PERIOD_MS )

2.9 Task Wandumaluilddmiunisnsiaaauan push button switch A9LfLdILVDY code Avamely

AvusA1 parameter dus) Aluldseylinnuanuwmingay (2 AZLLLL/A99U)

static void prvTaskReadButtonl( void *pvParameters )

{
( VOLA ) ittt sttt sinan e e sss e s tb s na e e s s nasaasesanenn ;
b L3 o (USROS )
{
unsigned long ulState;
ulstate = GPIOO_IOPIN;
if ( ulstate & mainBUTTON_BIT1 )
{
........................................................... H
}
else
{
ulButtonStatus = 0;
}
}
....................................... ( NULL );
}
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2.10 Tuguasilendu main() suansiinisasne Task Ingldfantdu xTaskCreate() dm3uAIUANNITASENSY
LED 10713ud7 &nTinnsaviue Task 81m15UnN15m51980U push button switch tag Task dmsunisldeu

UART & aiiswusitertulustalndlisd

static void prvTaskBlinkOnBoardLED( void *pvParameters );
static void prvTaskReadButtonl( void *pvParameters );

static void prvTaskUART( void *pvParameters );

uvdInredusunsuiaiiy Task Meaasdnlulunisvinamuaie (5 AZLUL)

int main( void )

{
prvSetupHardware () ;
xTaskCreate( prvTaskBlinkOnBoardLED, "LEDPl.24",
configMINIMAL STACK SIZE, NULL, mainCHECK_TASK_PRIORITY, NULL );
vTaskStartScheduler();
return 0;
}
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