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Compound Operators

++ (Increment) at+ = a=a+l;

-- (decrement) a- = a-=a-1;

+= (compound addition) at+=b=y aatb;

-= (compound subtraction) a-=b; = aa-Db;

*= (compound multiplication) a*=b;=> aa*Db;

/= (compound division) al=b;=> aalb;

&= (compound bitwise and) a&=b;=> aa&b;

|= (compound bitwise or) al=b; = aalb;
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Mi nt ap®Il da: Pr og

I 1T NIG@t N SLINGSGO TIER [95 o0t¢. mpy DAt
C 2 NNAzidigt al., FreescaleRM CortexM EmbeddedProgramming

#define  SIM_SCGC5 (*(( volatile unsigned int*) 0x40048038 ))
#define  PORTB_PCR219 (*(( volatile unsigned int*) 0x4004A04C))
#define  GPIOB_PDDR (*(( volatile unsigned int*) 0x400FF054 ))
#define  GPIOB_PDOR (*(( volatile unsigned int*) 0x400FF040 ))

int  main ( void ){

void delayMs (int n); /'l EIl Rre dekl adel@yMg ¢k B¢ ggv®n
SIM_SCGC5|= 0x400 ; /'l Port B -rajel ®nek enged®l
PORTB_PCR19= 0x100; /[PTB19 pin legyen GPIO (MUX =1, Altl mode)
GPIOB_PDDRJ|= 0x80000 ; /[ PTB19 legyen kimenet (bit 19 = 1)
while (1) { /'l V®gtelen ciklus. ..
GPIOB_PDOR&= ~ 0x80000 ; /'l Z°l d LED fel kapcsol 8sa (b
delayMs (500); /[ 500 msv 8rakoz§8s
GPIOB_PDOR|= 0x80000 ; /'l Z°l d LED | ekapcsol 8sa (
delayMs (500); /[ 500 msv 8rakoz§8s
}
}
void delayMs (int n) { /'l K®sleltetR f¢gggv®ny
int 1, J;
for (I = 0 ;i<n;it+)
for (= 0;)< 3500; j++); A |l ap®rtel mezett -rajelhez |
}
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I 1P NIG@t N SLINGSGO TIER [95 o0t¢. mpy OAf
aKeilMKL25Z4. W S@&2f SO tft2Ytyel RSTAYyAtfalr al
! LINE2 3 NJ Mazidiet &l.NcteéstaMARMCortexM EmbeddedProgramming
aS32S3el.BB8y &L}t y SIEHPIOBhezl & ySOT |

2. AKeilMKL25Z4.iF S3tfS@ Yt ye BT AYVAGBbESBSKI &l vyt € F Gt
PORTB_PCR19helyett PORTB >PCR[19], SIM_SCG5 helyett pedig SIM->scG5A a NNXI

#include  <MKL25Z4.h>
int  main ( void ){
void delayMs (int n); /'l EIl Rre dekl adel@yMp 0k B¢ ggv ®n
SIM- >SCGC5|= 0x400; /'l Port B -rajel ®nek enged®l
PORTB>PCRJ19] = 0x100; /[PTB19 pin legyen GPIO (MUX =1, Altl mode)
PTB- >PDDR |= 0x80000 ; /[ PTB19 legyen kimenet (bit 19 = 1)
while (1) { /'l V®gtelen ciklus. ..
PTB- >PDOR &= ~ 0x80000 ; /'l zZ°|l d LED felkapcsol 8sa (b
delayMs ( 500); /[ 500 msv 8r akoz8§8s
PTB- >PDOR|= 0x80000 ; /'l Z°l d LED | ekapcsol 8sa (
delayMs ( 500); /I 500 msv 8r akoz8§8s
}
}
void delayMs (int n) { /'l K®sl eltetR f¢gggv®ny
int i, j;
for (I =0 ;i<n;it+)
for (= 0;)< 3500; j++); A | ap®rtel mezett -rajelhez |
}
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MKL25Z4. h (r ®sz
bST T Ny 1MKaZBEad fHii2Yt yeolH ¢l 0081 117104
I*  GPIO - Register Layout Typedef */

typedef  struct  {

N\

__ 10 uint32_t PDOR,; /I Port Data Output Register, offset : 0OxO0
___ O uint32_t PSOR; I/l Port Set Output Register, offset : Ox4
O uint32_t PCOR,; /I Port Clear Output Register, offset : 0Ox8
O uint32_t PTOR; /[ Port Toggle Output Register, offset : OxC
__ 1 uint32_t PDIR,; /l Port Data Input Register, offset : O0x10
__ 10 uint32_t PDDR,; /| Port Data Direction Register, offset: Ox14

} GPIO_Type

#define  GPIOB_BASE ( OX400FF040u)

#define  GPIOB (( GPIO_Type *)GPIOB_BASE)

#define PTB GPIOB

** PORT - Register Layout Typedef */
typedef  struct  {

__ 10 uint32_t PCR[32]; I/ Pin Control  Register n, offset :0x0, step : 0x4
O uint32_t GPCLR; /[ Global Pin Control Low Register , offset : 0x80
O uint32_t GPCHR,; /Il Global Pin Control High Register , offset : 0x84
uint8 t RESERVED_0[24];
__ 10O uint32_t ISFR; /[ Interrupt Status Flag Register , offset : O0xAO
} PORT Type
#define PORTB_BASE ( 0x4004A000u)
#define PORTB (( PORT Type *)PORTB_BASE)
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I 1LHNIet N SLINGSOGG TIER [95 ot¢. mp0d DAt
t {hwX t/hwX t¢hw 0AGYFIYALdzZt OAs&a NBIAAI
! LINE2 3 NJ Mazidi&x d.NceeéstaMARMCortexM EmbeddedProgramming

#include  <MKL25Z4.h>
int  main ( void ) {
void delayMs (int n); /'l EIl Rre dekl| adel@Mp 0k B¢ ggv ®n
SIM- >SCGC5|= 0x400; /'l Port B -rajel ®nek enged®l
PORTB>PCR[19] = 0x100; //PTB19 pin legyen GPIO (MUX =1, Altl mode)
PTB >PDDR|= 0x80000 ; // PTB19 legyen kimenet (bit 19 = 1)
/ while (1) { ) /'l V®gtelen ciklus. ..
PTB- >PCOR= 0x80000 ; /'l zZz°1l d LED felkapcsol 8sa (8
delayMs (500); /I ' 500 msv 8rakoz8§8s
PTB >PSOR = 0x80000 ; /'l Z°1l d LED | ekapcsol 8sa (
delayMs ( 500); /I ' 500 msv 8r akoz8§8s
} \ J
void delayMs (int n) { /'l K®sleltetR f¢gggv®ny
int i, j;
for (I = 0 ;i<n;itt)
for (= 0;)< 3500; j++); IIA | ap®rtel mezett -rajelhez |
}

932341 SNKO 0S yuwhid &) PSSR 0x80000 ; delayMs (500); }
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Mi nt ap®Il da: Pr og

'T wD. [95 FflFLATNY 12Y0AYI OAsAYLEF]1 11 ND
! LINE 3 NJ Mazidi&t d.NereéstaMARMCortexM EmbeddedProgramming
#include  <MKL25Z4.h>

int  main ( void ) {
void delayMs (int n);

int  counter =0;
SIM->SCGC5|= 0x1400 ; /'l Port B ®s D enged®l yez®se (
PORTR >PCH18] = 0x100; /[ PTB18 legyen GPIO (MUX = 1)
PORTRB >PCH19] = 0x100; /[ PTB19 legyen GPIO (MUX = 1)
PORTD>PCH1] = 0x100; /[ PTD1 legyen GPIO (MUX=1 )
PTB- >PDDR|= 0xCO0000; /'l PTB18 ®s PTB19 | egyen ki men
PTD >PDDR |= 0x02; /[ PTD1 legyen kimenet (bitl = 1)
while (1) {

it (counter &1) PTB >PCOR=0x40000; // Piros LED: BE (bit18 =0)

else  PTB >PSOR = 0x40000; // Piros LED: Kl (bitl8 = 1)

i (counter &2) PTB >PCOR=0x80000 // Zz°|ld LED: BE (bit19
else PTB >PSOR=0x80000; // z°Ild LED: KI (bit19= 1)

if  (counter &4) PTD >PCOR=0x02; /'l K®k LED: BE (bit1l
else  PTD >PSOR = 0x02; /'l K®k LED: Kl (bitl =0)
counter ++;

delayMs (500);

AdelayM)F NI I PSS ey SY RBEFAYHOIE8&8HG ySasaesi
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K- dol 8 s st 2]

SIM- >SCGC5 |= 0x1400; I Port B ®s D enged®l yez®se (bi

. A0 mn $a 0600aD00MOHO00GEND @ MOC0GDO0Y006 A Yt NR & |y
0x0000 140K SEIF RSOA Yt f A Al Y

I 0AGS]T 1ST A aiftyzt3rdtar KSteasSiai
m = (LUL << 12) | (1UL << 10); (UL aaunsignediongd N LJdza 2 St SHO
SIM->SCGC5|= m;

bSY NR&A&l X RS LINkot fadzl YS3a 2t @I aKI

M® 5STAYALf 2daRINTCekBEXIEY 22 1 G |
#define b _port (10)
#define d_port (12)

H® S5STAYALE2dzyl YIFIINFG I YSIITR2G0 K
#define  MASK(X) (1 << x)

od | LIRNI21 SyaSRStesSisasy
SIM->SCGC5|= MASK(b_port) | MASK(d_port);
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Nyom- gomb 8l | apot §8n:

AFRDMKL25Z + NIiel ySY GFNIFEYET FSEKEAT Yyt s
caldftl 12151 FSEKFalytttat gt GdzRdzy]1 1 Nf

YsR2t Gsf FTN3II!I Sy KlalyttKFGdedzl | o6Sft al!
Microcontroller . I 0St@HISF St SKGT t BFORX PCRYeHiSEBE S f
O0AG02SPSt (1dzR2IASO BYASKASE & & tzZiE & ¢
Reurive
bit n of ,,-I-c VCC
SFIox POR l PS bit of PE bit of
al; Rpull-up PORTxi_PCRn PORTxi_PCRn
(a) Using Pull-up Resistor I o\jl\‘
vee RourL-pown Pin n
Microcontroller From output circuit = ]of port
bit n of ,,-I—c G5
GPIOX_PDIR bit n of &
GPIOx_PDIR

+ -l yezvys3 6 fSyez2Ytai2N FI £t RNB K4l
(b) Using Pull-down Resistor -1 d2Y0 y RS a Sl 2 NJ | 0 Sf al ¥ Sf Kg

Room 2 - ,
T 10 118831811 YA Y (al) esnaeErN Iveode]y KYF AR T
2
St
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A nyom-gomb Dbek?©t

KL25Z Signals
Arduino™ R3 Signals

PTD7 - 19 Y )i 20 - PTEO 12C_SCL
PTD6 —17P9Y 18 -PTE1 | 12C_SDA
16 - VREFH| AREF

Not Used |{SDA_PTDS -2 JCY )l 1~PTB8 PTE3! - 13LRR14~-GND | GND
IOREF Pav3 -4 T ) 3-PTBY PTA17 =11L QN 12-PTD1 | D13
RESET RESET -6 LX)l 5-PTB10 PTA16 =9 10-PTD3 | D12
3.3V P3V3 -8 Y 7-PTB11 PTC17 =7 8-PTD2 | D11
sv | Psv_usB - 100 LYl 9-PTE2 PTC16 -5 6-PTDO | D10

GND GND - 12JS 8|11 - PTE3 PTC13 -3 4-PTD5 | D9

GND GND - 14J§a8dl13 - PTE4 PTC12 ~1 2-PTA13 | D8

vin |Ps-av_viN - 16]|dhd15 - PTES 16-PTC9 | D7

S 14-PTC8 | D6

o b 12-PTA5 | D5

ol g 10-PTA4 | D4

o g g8-PTA12| D3

E 6-PTD4 | D2

A gkl | 4-PTA2 | D1

i PEMEELE 2-PTA1 | DO
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LINE 3 NJ Mazidia&t d.Nere@staMARMCortexM EmbeddedProgramming

Mi nt ap®Il da: Pr og

[ 95 @SIT SNI $aS yRIARID:SYRSWoSodl fs@ I Obs5 111 S
tSyez2yedzlz F T1tR [95 @Aft INGIYA 1SIRO®

APTA12DZ SYSYy SU FStKgIt at K21l o0S1ILIOaztadzg |
!

' T SNBRSUGA LINPBANenYeaet hélyelt mSTNIReJE ' G 2Nl | Yy @&
#include  <MKL25Z4.h> — .
maal SO2Y Kl us]1H
int  main ( void ){
SIM->SCGC5|= 0x400; /'l B port enged®l yez®se
PORTB >PCH19] = 0x100; // PTB19 legyen GPIO (MUX =1)
PTB- >PDDR |= 0x80000; /'l PTB19 | egyen kimenet (Z°1d
SIM- >SCGC5 |= 0x200; /'l A port enged®l yez®se
PORTA>PCH12] =0x103; /1 PTA12: GPI O, fel hwWwz8ssal (
PTA- >PDDR &= ~ 0x1000; /I PTA12 legyen bemenet (PDDR bit 12 = 0)
while (1) {
it (PTA->PDIR & 0x1000) // Gombl enyom8s filgyel ®se
PTB- >PSOR = 0x80000; // Felengedve: LED Kl
else
PTB- >PCOR=0x80000; // Lenyomva: LED be
}
}
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