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1. Digit§lis ki-  ®s bemenetek haszn§lata 

ARM Cortex - M0+ mikrovez®rlŲ 
programoz§sa 

KEIL MDK 5  
kºrnyezetben 



Felhaszn§lt anyagok, aj§nlott irodalom 
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Ç Joseph Yiu: The Definitive Guide to ARMϯ /ƻǊǘŜȄϯ-M0 and Cortex-M0+ 
Processors (2nd Ed.) 

Ç Joseph Yiu: The Anatomy of the ARM Cortex-M0+ Processor 

Ç Trevor Martin: The 5ŜǎƛƎƴŜǊΩǎ DǳƛŘŜ ǘƻ the Cortex-M Processor Family 

Ç Muhammad Ali Mazidi, Shujen Chen, Sarmad Naimi, Sepehr Naimi: Freescale 
ARM Cortex-M Embedded Programming 

Ç ARM University Program: Course/ Lab Material for Teaching Embedded 
Systems/MCUs (for the FRDM-KL25Z board) 

Ç Freescale: MKL25Z128VLK4 MCU datasheet    

Ç Freescale: KL25 Sub-Family Reference Manual 

Ç Freescale: FRDM-KL25Z User Manual 

 

 

http://www.nxp.com/files/32bit/doc/data_sheet/KL25P80M48SF0.pdf
http://www.nxp.com/files/32bit/doc/data_sheet/KL25P80M48SF0.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/user_guide/FRDMKL25ZUM.zip
http://www.nxp.com/files/32bit/doc/user_guide/FRDMKL25ZUM.zip
http://www.nxp.com/files/32bit/doc/user_guide/FRDMKL25ZUM.zip
http://www.nxp.com/files/32bit/doc/user_guide/FRDMKL25ZUM.zip
http://www.nxp.com/files/32bit/doc/user_guide/FRDMKL25ZUM.zip
http://www.nxp.com/files/32bit/doc/user_guide/FRDMKL25ZUM.zip
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Eml®keztetŲ: MCU blokkv§zlat 



Ćltal§nos c®l¼ digit§lis I/O (GPIO) 
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A ƳƛƪǊƻǾŜȊŞǊƭǃƪ ƭŜƎŜƎȅǎȊŜǊǼōō 
ǇŜǊƛŦŞǊƛłƛ ŀȊ łƭǘŀƭłƴƻǎ ŎŞƭǵ 
ŘƛƎƛǘłƭƛǎ ƪƛ- Şǎ bemenetek, 
amelyeket csoportokba rendezve 
(portokύ ƪŜȊŜƭƘŜǘƧǸƪΦ 
  
aY[нр½мну±[Yп ƳƛƪǊƻǾŜȊŞǊƭǃ 

×ул ƪƛǾŜȊŜǘŞǎŜ ƪǀȊǸƭ 66 lehet 
GPIO ki/bemenet 

× 5 db 32 bites portba vannak 
szervezve (PortA, PortB, PortC, 
PortD, PortE) 

× A portoknak nincs minden 
bitje ƛƳǇƭŜƳŜƴǘłƭǾŀΦ 



A GPIO portok enged®lyez®se 
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Bit Port 

13 PORTE Az E ǇƻǊǘ ƭŜǘƛƭǘłǎŀ όлύΣ ǾŀƎȅ  ŜƴƎŜŘŞƭȅŜȊŞǎŜ όмύ 

12 PORTD A   D ǇƻǊǘ ƭŜǘƛƭǘłǎŀ όлύΣ ǾŀƎȅ  ŜƴƎŜŘŞƭȅŜȊŞǎŜ όмύ 

11 PORTC A   C ǇƻǊǘ ƭŜǘƛƭǘłǎŀ όлύΣ ǾŀƎȅ  ŜƴƎŜŘŞƭȅŜȊŞǎŜ όмύ 

10 PORTB A   B ǇƻǊǘ ƭŜǘƛƭǘłǎŀ όлύΣ ǾŀƎȅ  ŜƴƎŜŘŞƭȅŜȊŞǎŜ όмύ 

9 PORTA Az A ǇƻǊǘ ƭŜǘƛƭǘłǎŀ όлύΣ ǾŀƎȅ  ŜƴƎŜŘŞƭȅŜȊŞǎŜ όмύ 

! ƳƛƪǊƻǾŜȊŞǊƭǃ wŜƴŘǎȊŜǊ LƴǘŜƎǊłŎƛƽǎ aƻŘǳƭƧłƴŀƪ (SIM) SIM_SCGC5 ƴŜǾǼ ǊŜƎƛǎȊǘŜǊŜ 
ǎŜƎƝǘǎŞƎŞǾŜƭ ŜƴƎŜŘŞƭȅŜȊƘŜǘƧǸƪ ŀ DtLh ǇƻǊǘƻƪ ƽǊŀƧŜƭŞǘ όŜƴŞƭƪǸƭ ƴŜƳ ƳǼƪǀŘƴŜƪύΣ ǾŀƎȅ 
ǘƛƭǘƘŀǘƧǳƪ ƭŜ ŀ ƴŜƳ ƘŀǎȊƴłƭǘ portokatΣ ŀȊ ŜƴŜǊƎƛŀŦŜƭƘŀǎȊƴłƭłǎ ƳƛƴƛƳŀƭƛȊłƭłǎŀ ŞǊŘŜƪŞōŜƴΦ 
ό.ǃǾŜōōŜƴ ƭłǎŘ ŀ KL25 Sub-Family Reference Manual мнΦ ŦŜƧŜȊŜǘŞōŜƴΗύ 

{Laψ{/D/р   ŎƝƳŜ Ґ лȄпллпулоу 
 

http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf
http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf


Port kivezet®sek ¿zemm·d vez®rl®se 
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!Ȋ ŜƎȅŜǎ ƪƛǾŜȊŜǘŞǎŜƪ ǸȊŜƳƳƽŘƧłƴŀƪ ōŜłƭƭƝǘłǎŀ ŀ PORTx_PCRn (Port Pin Control) speciłlis  
funƪŎƛƽƧǵ regiszterek ǎŜƎƝǘǎŞƎŞǾŜƭ ǘǀǊǘŞƴƛƪΦ Lǘǘ x a port jele (A ς E), n pedig a porton ōŜƭǸƭƛ 
ōƛǘǎƻǊǎȊłƳ όл ς 31). 

! ŦŜƭǎǃ мс ōƛǘ ŀ ƪƛǾŜȊŜǘŞǎƘŜȊ ǘŀǊǘƻȊƽ 
ƳŜƎǎȊŀƪƝǘłǎǘκ5a! ƪŞǊŜƭŜƳŜǘ 
ƪƻƴŦƛƎǳǊłƭƧŀΣ ŀȊ ŀƭǎƽ мс ōƛǘ pedig a 
ƪƛǾŜȊŜǘŞǎ ŦǳƴƪŎƛƽƧłƴŀƪ όŀƴŀƭƽƎΣ 
ŘƛƎƛǘłƭƛǎ DtLh Σ ǎǇŜŎƛłƭƛǎΣ ŎƘƛǇ 
ǎǇŜŎƛŦƛƪǳǎ ǇŜǊƛŦŞǊƛŀ ŦǳƴƪŎƛƽύ 
ƪƛǾłƭŀǎȊǘłǎłǊŀ Şǎ ŜƎȅŞō ǘǳƭŀƧŘƻƴǎłƎƻƪ 
ōŜłƭƭƝǘłǎłǊŀ ǎȊƻƭƎłƭΦ 

PS ς pull select (0: pull-down, 1: pull-up) 
PE ς pull enable (0: disable, 1: enable) 
SRE ς slew rate enable (0: fast, 1: slow) 
PFE ς passive filter enable (0: disable, 1: enable) 
DSE ς Drive Strength Enable (0: low, 1: high) 
MUX ς multiplexer select (0: analog, 1: GPIO,  
2: Alt2, 3: Alt3, 4: Alt4, 5: Alt5, 6: Alt6, 7: Alt7 
chip specific function selection) 



Alternat²v funkci·k kiv§laszt§sa 
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! ƳŜƎŦŜƭŜƭǃ PORTx_PCRn regiszter MUX ōƛǘŎǎƻǇƻǊǘƧłǾŀƭ ς 
Ƴƛƴǘ ŜƎȅ ŦƻƪƻȊŀǘƪŀǇŎǎƻƭƽǾŀƭ ς ǾłƭŀǎȊǘƘŀǘƧǳƪ ƪƛΣ ƘƻƎȅ ŀȊ ŀŘƻǘǘ 
ƪƛǾŜȊŜǘŞǎ ƳŜƭȅƛƪ ŦǳƴƪŎƛƽǘ ǎȊƻƭƎłƭƧŀ ƪƛΦ  
 
tŞƭŘłǳƭΥ 
 

PORTA_PCR3 = 0x100       // PTA3 GPIO m·dba ker¿l 

 

PORTA_PCR3 = 0x200       // PTA3 I2C m·dba ker¿l 

 

aŜƎƧŜƎȅȊŞǎΥ  ! ƘƛǾŀǘƪƻȊłǎǘ ƝƎȅ ƛǎ ƝǊƘŀǘƧǳƪΥ thw¢!->PCR[3] 

Pin Alt 0 Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7 

PTA0 TSI0_CH1 PTA0   FTM0_CH5       SWD_CLK 

PTA1 TSI0_CH2 PTA1 UART0_RX FTM2_CH0         

PTA2 TSI0_CH3 PTA2 UART0_TX FTM2_CH1         

PTA3 TSI0_CH4 PTA3 I2C1_SCL FTM0_CH0       SWD_DIO 

PTA4 TSI0_CH5 PTA4 I2C1_SDA FTM0_CH1       NMI_b 

aƛƴŘŜƴ ƪƛǾŜȊŜǘŞǎ ǘǀōōŦŞƭŜ ŦǳƴƪŎƛƽǾŀƭ ǊŜƴŘŜƭƪŜȊƛƪΦ tŞƭŘŀ Ǝȅŀƴłƴǘ ŀ PTA0 ς PTA4 ƭłōŀƪ 
ƭŜƘŜǘǎŞƎŜǎ ŦǳƴƪŎƛƽƛǘ ǎƻǊƻƭƧǳƪ ŦŜƭ ŀ FRDM-KL25Z Pinouts ŘƻƪǳƳŜƴǘǳƳ ŀƭŀǇƧłƴΦ 

https://ece.uwaterloo.ca/~ece222/Freescale/FRDM-KL25Z-Pinouts-Rev1.pdf
https://ece.uwaterloo.ca/~ece222/Freescale/FRDM-KL25Z-Pinouts-Rev1.pdf
https://ece.uwaterloo.ca/~ece222/Freescale/FRDM-KL25Z-Pinouts-Rev1.pdf
https://ece.uwaterloo.ca/~ece222/Freescale/FRDM-KL25Z-Pinouts-Rev1.pdf


A GPIO portok el®r®se 

Hobbielektronika csoport 2016/2017  Debreceni Megtestes¿l®s Pl®b§nia 8 

Az MKL25Z128VLK4 ƳƛƪǊƻǾŜȊŞǊƭǃ GPIO portjai łƭǘŀƭłƴƻǎ 
ǇŜǊƛŦŞǊƛŀƪŞƴǘ ŀȊ !t. ōǳǎȊƻƴ ƪŜǊŜǎȊǘǸƭ ŀ 0x400F F000 ς 
лȄпллC CмоC ŎƝƳǘŀǊǘƻƳłƴȅōŀƴ ŞǊƘŜǘǃƪ ŜƭΦ 9Ȋ ŀ ƘƻȊȊłŦŞǊŞǎ 
ŀȊƻƴōŀƴ ƴŜƳ ƘŀǘŞƪƻƴȅΣ ŀȊ ŜƭŞǊŞǎ łƭǘŀƭłōŀƴ н ƽǊŀƧŜƭŎƛƪƭǳǎǘ 
ƛƎŞƴȅŜƭύΦ 

! ƎȅƻǊǎŀōō όŜƎȅŎƛƪƭǳǎǵύ ŜƭŞǊŞǎ ŀȊ ARM Cortex-M0+ 
ƳƛƪǊƻǾŜȊŞǊƭǃƪ ǎǇŜŎƛłƭƛǎ Lhthw¢ ǾŜȊŞǊƭǃƧŞƴ ƪŜǊŜǎȊǘǸƭ ǘǀǊǘŞƴƛƪΣ 
amit a Freescale Fast GPIO-nak (FGPIO) nevezett el. Ennek 
ŜƭŞǊŞǎƛ ŎƝƳǘŀǊǘƻƳłƴȅŀΥ 0xF80F F000 ς 0xF80F F13F  

GPIO Port A (APB): 0x400F F000 
GPIO Port B (APB): 0x400F F040 
GPIO Port C (APB): 0x400F F080 
GPIO Port D (APB): 0x400F F0C0 
GPIO Port E (APB): 0x400F F100 

FGPIO Port A (AHB): 0xF80F F000 
FGPIO Port B (AHB): 0xF80F F040 
FGPIO Port C (AHB): 0xF80F F080 
FGPIO Port D (AHB): 0xF80F F0C0 
FGPIO Port E (AHB): 0xF80F F100 

!Ȋ Lκh ǇƻǊǘƻƪ DtLh Şǎ CDtLh ōłȊƛǎŎƝƳŜƛΥ  



GPIO portok regiszterk®szlete 
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PDOR ς Kimeneti adatregiszter 
PSOR ς 1-ōŜ łƭƭƝǘƽ ǊŜƎƛǎȊǘŜǊ 
PCOR ς 0-ōŀ ǘǀǊƭǃ ǊŜƎƛǎȊǘŜǊ 
PTOR ς ōƛǘ łǘōƛƭƭŜƴǘǃ ǊŜƎƛǎȊǘŜǊ 
PDIR ς bemeneti adatregiszter 
PDDR ς ŀŘŀǘłǊŀƳƭłǎƛ ƛǊłƴȅ   όлΥ ōŜƳŜƴŜǘΣ мΥ ƪƛƳŜƴŜǘύ  

9ƪǾƛǾŀƭŜƴǎ ƳǼǾŜƭŜǘΥ 
t5hw ҥ data 
PDOR ҥ PDOR | data 
PDOR ҥ PDOR & ~data 
PDOR ҥ PDOR ^ data 



GPIO kivezet®s §ramkºre 
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Ç YƻƴŦƛƎǳǊłŎƛƽ 

×!ŘŀǘłǊŀƳƭłǎ ƛǊłƴȅŀ 

× Multiplexer 

 

Ç Adat 

× Kimenet (ƪǸƭǀƴōǀȊǃ 
ƭŜƘŜǘǃǎŞƎŜƪ ŀ 
ƘƻȊȊłŦŞǊŞǎǊŜ) 

× Bemenet 

 

aŜƎƧŜƎȅȊŞǎŜƪΥ 

Å!Ȋ ŀŘŀǘƛǊłƴȅ ǾŀƭƽƧłōŀƴ 
ƴŜƳ ŦƻǊŘƝǘƘŀǘƽ ƳŜƎΣ Ŏǎŀƪ 
letiltjuk a kimenetet. 

Å! ŘƛƎƛǘłƭƛǎ ōŜƳŜƴŜǘ 
ƳƛƴŘŜƴ ŘƛƎƛǘłƭƛǎ a¦· 
ƳƽŘōŀƴ ǊŜƴŘŜƭƪŜȊŞǎǊŜ łƭƭΦ 

9Ǝȅ DtLh ƪƛǾŜȊŜǘŞǎ łǊŀƳƪǀǊƛ ǾłȊƭŀǘŀΦ 

PDDR 

PDOR 

PDIR 



LED vez®rl®s elve 
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¢ƝǇǳǎΥ CREE CLV1A-FKB-CJ1M1F1BB7R4S3      adatlap: CLV1A-FKB_Rev5.pdf 
aŀȄΦ łǊŀƳΥ 25 mA  IǳƭƭłƳƘƻǎǎȊΥ 619~624 (R), 520~540 (G), 460~480 (B) 
bȅƛǘƽŦŜǎȊǸƭǘǎŞƎ Ϫ нл Ƴ!Υ 2.0 V (R), 3.2 V (G), 3.2 V (B) 
CŞƴȅŜǊǃΥ 450 ς 900 mCd (R), 710 ς 1400 mCd (G), 224 ς 450 mCd (B) 

A FRDM-KL25Z ƪłǊǘȅłƴ ŀ ƪǀȊǀǎ ŀƴƽŘǵ wD. [95 Ƴƛŀǘǘ ŀ ǾŜȊŞǊƭŞǎ 
ƴŜƎŀǘƝǾ ƭƻƎƛƪłƧǵΥ ŀƪƪƻǊ ǾƛƭłƎƝǘ ŀ [95Σ ŀƳƛƪƻǊ ŀ ƘƻȊȊł ƪŀǇŎǎƻƭǘ 
DtLh ƪƛƳŜƴŜǘ ŀƭŀŎǎƻƴȅ ǎȊƛƴǘǊŜ ƘǵȊȊŀ ŀ ƪŀǘƽŘƻǘΦ 

http://media.digikey.com/pdf/Data Sheets/CREE Power/CLV1A-FKB_Rev5.pdf
http://media.digikey.com/pdf/Data Sheets/CREE Power/CLV1A-FKB_Rev5.pdf
http://media.digikey.com/pdf/Data Sheets/CREE Power/CLV1A-FKB_Rev5.pdf


Eml®keztetŲ: bitmƂveletek a C nyelvben 
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 Y = a & b;    Y = a | b;      Y = a ^ b; 

Bitwise Operators 
&   (bitwise and)  
|    (bitwise or)  
^    (bitwise xor)  
~    (bitwise not)  
<<  (bitshift left)  
>>  (bitshift right) 
 

A C viszonylag ƘŀǊŘǾŜǊƪǀȊŜƭƛ ƴȅŜƭǾΣ ŜȊŞǊǘ Ŧƻƴǘƻǎ ǎȊŜǊŜǇŜ Ǿŀƴ ŀ ōƛǘƳǼǾŜƭŜǘŜƪŜƴŜƪ, amikor 
ŀȊ ŀȊƻƴƻǎ ƘŜƭȅƛŞǊǘŞƪǼ ōƛǘŜƪ ƪǀȊǀǘǘ ǾŞƎȊǸƴƪ ƭƻƎƛƪŀƛ ƳǼǾŜƭŜǘŜƪŜǘΦ 9ȊŜƪŜǘ ŀ ƳǼǾŜƭŜǘŜƪŜǘ 
ƘŀǎȊƴłƭƘŀǘƧǳƪ ōƛǘŎǎƻǇƻǊǘƻƪ ǘǀǊƭŞǎŞǊŜΣ м-ōŜ łƭƭƝǘłǎłǊŀΣ ǾŀƎȅ ƭƻƎƛƪŀƛ ƴŜƎłƭłǎłǊŀΦ  
! ƧƻōōǊŀκōŀƭǊŀ ƭŞǇǘŜǘŞǎǎŜƭ ǇŜŘƛƎ ƎȅƻǊǎŀƴ Şǎ ƘŀǘŞƪƻƴȅŀƴ ƻǎȊǘƘŀǘǳƴƪκǎȊƻǊƻȊƘŀǘǳƴƪ н 
ƘŀǘǾłƴȅŀƛǾŀƭΦ 



¥sszetett mƂveletek 
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Compound Operators 
++   (increment)    a++              a = a + 1;           
 --    (decrement)                                        a--                a = a - 1; 
+=   (compound addition)   a += b;         a = a + b; 
-=    (compound subtraction)   a -= b;         a = a - b; 
*=   (compound multiplication)  a *= b;         a = a * b; 
/=    (compound division)   a /= b;         a = a / b; 
&=   (compound bitwise and)  a &= b;         a = a & b; 
|=    (compound bitwise or)   a |= b;         a = a | b; 
 

! / ƴȅŜƭǾ ǘǀƳǀǊǎŞƎŞǊŜ ƧŜƭƭŜƳȊǃΣ ƘƻƎȅ ŀȊ A = A + 1; vagy A = A * valami; 

ƘŜƭȅŜǘǘ ƝƎȅ ƛǎ ƝǊƘŀǘƧǳƪΥ  A++; vagy A *= valami;  

  

aŜƎƧŜƎȅȊŞǎΥ    az a++ Şǎ a--  postfix ƳǼǾŜƭŜǘŜƪΣ ǘŜƘłǘ Ƙŀ ŞǊǘŞƪŀŘłǎ ƧƻōōƻƭŘŀƭłƴ 
ǾŀƎȅ ƭƻƎƛƪŀƛ ǊŜƭłŎƛƽōŀƴ ǎȊŜǊŜǇŜƭƴŜƪΣ ŀȊƻƪ ƪƛŞǊǘŞƪŜƭŞǎŞƴŞƭ ŀȊ a ǾłƭǘƻȊƽ ǊŞƎƛ ŞǊǘŞƪŜ 
ƭŜǎȊ ŦŜƭƘŀǎȊƴłƭǾŀΣ ǎ Ŏǎŀƪ ǳǘłƴŀ ǘǀǊǘŞƴƛƪ ŀȊ ƛƴƪǊŜƳŜƴǘłƭłǎκŘŜƪǊŜƳŜƴǘłƭłǎ. 
Iŀ ŀȊ ǵƧ όƳŜƎƴǀǾŜƭǘκŎǎǀƪƪŜƴǘŜǘǘύ ŞǊǘŞƪŜǘ ŀƪŀǊƧǳƪ ŦŜƭƘŀǎȊƴłƭƴƛΣ ŀƪƪƻǊ ŀ ƳǼǾŜƭŜǘ 
prefix ƳŜƎŦŜƭŜƭǃƧŞǘ ƪŀƭƭ ƘŀǎȊƴłƭƴƛΥ ++a, vagy -- a.    



Bit vagy bitcsoport 1 - be §ll²t§sa 
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P1DIR |= 0x41;           // 0x41 = 0100_0001b 

WŜƭŜƴǘŞǎŜΥ   tм5Lw Ґ P1DIR | 0x41; 

Elv:  x | 1 = 1 

tŞƭŘŀΥ      
0 x 1 0   1 1 0 x   kiindul§si ®rt®k 

0 1 0 0   0 0 0 1   bitmaszk  

0 1 1 0   1 1 0 1   eredm®ny 

 

(BIT6 + BIT0) 



Bit vagy bitcsoport 0 - ba tºrl®se 
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P1DIR &= ~0x41;           // ~0x41 = 1011_1110b 

WŜƭŜƴǘŞǎŜΥ   tм5Lw Ґ P1DIR & 0xDE; 

Elv:  x & 0 = 0 

tŞƭŘŀΥ      
0 x 1 0   1 1 0 x   kiindul§si ®rt®k 

1 0 1 1   1 1 1 0   bitmaszk  

0 0 1 0   1 1 0 0   eredm®ny 

 

(BIT6 + BIT0) 



Bit vagy bitcsoport §tbillent®se 
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(BIT6 + BIT0) 

P1DIR ^= 0x41;           // 0x41 = 0100_0001b 

WŜƭŜƴǘŞǎŜΥ   tм5Lw Ґ P1DIR ̂  0x41; 

Elv:  x ̂  1 = ~x        x ̂  0 = x 

tŞƭŘŀΥ      
0 1 1 0   1 1 0 0   kiindul§si ®rt®k 

0 1 0 0   0 0 0 1   bitmaszk  

0 0 1 0   1 1 0 1   eredm®ny  

 



Mintap®lda: Program2_1 
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#define  SIM_SCGC5   (*(( volatile  unsigned  int*) 0x40048038 ))  

#define  PORTB_PCR19 (*(( 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);            // ElŖre deklar§ljuk a delayMs () f¿ggv®nyt  

    SIM_SCGC5 |= 0x400 ;             // Port B ·rajel®nek enged®lyez®se (bit10=1)  

    PORTB_PCR19 = 0x100 ;            // PTB19 pin legyen GPIO (MUX = 1, Alt1 mode)  

    GPIOB_PDDR |= 0x80000 ;          // PTB19 legyen kimenet (bit 19 = 1)    

    while  (1) {                     // V®gtelen ciklus... 

        GPIOB_PDOR &= ~ 0x80000 ;     // Zºld LED felkapcsol§sa (bit19 = 0) 

        delayMs ( 500 );               // 500  ms v§rakoz§s 

        GPIOB_PDOR |= 0x80000 ;      // Zºld LED lekapcsol§sa   (bit19 = 1) 

        delayMs ( 500 );               // 500  ms v§rakoz§s 

    }  

}  

void  delayMs ( int  n) {               // K®sleltetŖ f¿ggv®ny 

    int  i, j;  

    for (i = 0 ; i < n; i++)  

        for  (j = 0; j < 3500 ; j++); // A lap®rtelmezett ·rajelhez (20.97152 MHz) 

}  

! ƪłǊǘȅłǊŀ ŞǇƝǘŜǘǘ ȊǀƭŘ [95 όt¢.мфύ ǾƛƭƭƻƎǘŀǘłǎŀΦ ! ƘŀǎȊƴłƭǘ ǊŜƎƛǎȊǘŜǊŜƪ ŎƝƳŞǘ Ƴƛ ŘŜŦƛƴƛłƭƧǳƪΦ 
CƻǊǊłǎΥ Mazidi et al., Freescale ARM Cortex-M Embedded Programming 

http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm


Mintap®lda: Program2_4 
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#include  <MKL25Z4.h>    

int  main ( void ) {  

    void  delayMs (int n);            // ElŖre deklar§ljuk a delayMs () f¿ggv®nyt  

    SIM- >SCGC5 |= 0x400 ;            // Port B ·rajel®nek enged®lyez®se (bit10=1)  

    PORTB- >PCR[19]  = 0x100 ;         // PTB19 pin legyen GPIO (MUX = 1, Alt1 mode)  

    PTB- >PDDR |= 0x80000 ;           // PTB19 legyen kimenet (bit 19 = 1)    

    while  (1) {                     // V®gtelen ciklus... 

        PTB- >PDOR &= ~ 0x80000 ;      // Zºld LED felkapcsol§sa (bit19 = 0) 

        delayMs ( 500);               // 500  ms v§rakoz§s 

        PTB- >PDOR |= 0x80000 ;       // Zºld LED lekapcsol§sa   (bit19 = 1) 

        delayMs ( 500);               // 500  ms v§rakoz§s 

    }  

}  

void  delayMs ( int  n) {               // K®sleltetŖ f¿ggv®ny 

    int  i, j;  

    for (i = 0 ; i < n; i++)  

        for  (j = 0; j < 3500 ; j++); // A lap®rtelmezett ·rajelhez (20.97152 MHz) 

}  

! ƪłǊǘȅłǊŀ ŞǇƝǘŜǘǘ ȊǀƭŘ [95 όt¢.мфύ ǾƛƭƭƻƎǘŀǘłǎŀΦ ! ǊŜƎƛǎȊǘŜǊŜƪ ŜƭŞǊŞǎŞƘŜȊ ƘŀǎȊƴłƭǘ ǎǘǊǳƪǘǵǊłƪŀǘ 
a Keil MKL25Z4.H ƴŜǾǼ ŦŜƧƭŞŎ łƭƭƻƳłƴȅŀ ŘŜŦƛƴƛłƭƧŀ ǎȊłƳǳƴƪǊŀΣ ŀƳƛǘ ōŜ ƪŜƭƭ ŎǎŀǘƻƭƴǳƴƪΦ 
! ǇǊƻƎǊŀƳ ŦƻǊǊłǎŀΥ Mazidi et al., Freescale ARM Cortex-M Embedded Programming 
aŜƎƧŜƎȅȊŞǎŜƪΥ    1. PTB ŎǎǳǇłƴ ŜƎȅ ŀƭƛŀǎ ƴŞǾ ŀ GPIOB-hez.   
2. A Keil MKL25Z4.h ŦŜƧƭŞŎ łƭƭƻƳłƴȅŀ ǘǀōōŦŞƭŜ ǎȊƛƴǘŀȄƛǎ ƘŀǎȊƴłƭŀǘłǘ ƛǎ ǘłƳƻƎŀǘƧŀΣ ŜȊŞǊǘ ǇŞƭŘłǳƭ 
PORTB_PCR19  helyett PORTB- >PCR[19], SIM_SCG5 helyett pedig  SIM- >SCG5 ƛǎ ƝǊƘŀǘƽΗ 

http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm


MKL25Z4.h (r®szletek) 
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/*  GPIO -  Register Layout Typedef  */  

typedef  struct  {  

  __IO uint32_t PDOR;    //  Port Data Output Register,    offset : 0x0  

  __O  uint32_t PSOR;    //  Port Set Output Register,     offset : 0x4  

  __O  uint32_t PCOR;    //  Port Clear Output Register,   offset : 0x8  

  __O  uint32_t PTOR;    //  Port Toggle Output Register,  offset : 0xC 

  __I  uint32_t PDIR;    //  Port Data Input Register,     offset : 0x10  

  __IO uint32_t PDDR;    / /  Port Data Direction Register, offset: 0x14  

} GPIO_Type 

 

#define  GPIOB_BASE       ( 0x400FF040u)  

#define  GPIOB            (( GPIO_Type  *)GPIOB_BASE)  

#define  PTB              GPIOB 

 

/** PORT -  Register  Layout  Typedef  */  

typedef  struct  {  

  __IO uint32_t PCR[32];  // Pin Control  Register  n, offset : 0x0, step : 0x4  

  __O  uint32_t GPCLR;    // Global Pin Control  Low Register , offset : 0x80  

  __O  uint32_t GPCHR;    // Global Pin Control  High  Register , offset : 0x84  

  uint8_t RESERVED_0[24];  

  __IO uint32_t ISFR;     // Interrupt  Status Flag  Register , offset : 0xA0 

} PORT_Type  

 

#define  PORTB_BASE        ( 0x4004A000u)  

#define  PORTB             (( PORT_Type  *)PORTB_BASE)  

bŞȊȊǸƴƪ ōŜƭŜ ŀȊ MKL25Z4.h łƭƭƻƳłƴȅōŀΗ ¢ǀōōŜƪ ƪǀȊǀǘǘ ŜȊŜƪŜǘ ǘŀƭłƭƧǳƪ ōŜƴƴŜΥ 



Mintap®lda: Program2_5 
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#include  <MKL25Z4.h>    

int  main ( void ) {  

    void  delayMs (int n);            // ElŖre deklar§ljuk a delayMs () f¿ggv®nyt  

    SIM- >SCGC5 |= 0x400 ;            // Port B ·rajel®nek enged®lyez®se (bit10=1)  

    PORTB- >PCR[19]  = 0x100 ;         // PTB19 pin legyen GPIO (MUX = 1, Alt1 mode)  

    PTB- >PDDR |= 0x80000 ;           // PTB19 legyen kimenet (bit 19 = 1)    

    while  (1) {                     // V®gtelen ciklus... 

        PTB- >PCOR = 0x80000 ;        // Zºld LED felkapcsol§sa (bit19 = 0) 

        delayMs ( 500);               // 500  ms v§rakoz§s 

        PTB- >PSOR = 0x80000 ;        // Zºld LED lekapcsol§sa   (bit19 = 1) 

        delayMs ( 500);               // 500  ms v§rakoz§s 

    }  

}  

void  delayMs ( int  n) {               // K®sleltetŖ f¿ggv®ny 

    int  i, j;  

    for (i = 0 ; i < n; i++)  

        for  (j = 0; j < 3500 ; j++); // A lap®rtelmezett ·rajelhez (20.97152 MHz) 

}  

 

9ƎȅǎȊŜǊǼōōŜƴ ƛǎ ƭŜƘŜǘΥ          while  (1) { PTB- >PTOR = 0x80000 ; delayMs ( 500); }  

! ƪłǊǘȅłǊŀ ŞǇƝǘŜǘǘ ȊǀƭŘ [95 όt¢.мфύ ǾƛƭƭƻƎǘŀǘłǎŀΦ ! ƪƛƳŜƴŜǘ ǾŜȊŞǊƭŞǎŞƘŜȊ Ƴƻǎǘ ƘŀǎȊƴłƭƧǳƪ ŀ 
t{hwΣ t/hwΣ t¢hw ōƛǘƳŀƴƛǇǳƭłŎƛƽǎ ǊŜƎƛǎȊǘŜǊŜƪŜǘΗ 
! ǇǊƻƎǊŀƳ ŦƻǊǊłǎŀΥ Mazidi et al., Freescale ARM Cortex-M Embedded Programming 

http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm


Mintap®lda: Program2_7 
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#include  <MKL25Z4.h>    

 

int  main ( void ) {  

  void  delayMs ( int  n);  

  int  counter  = 0 ;     

  SIM- >SCGC5 |= 0x1400 ;         // Port B ®s D enged®lyez®se (bit 10 ®s bit 12) 

  PORTB- >PCR[18] = 0x100;       // PTB18 legyen GPIO (MUX = 1)  

  PORTB- >PCR[19] = 0x100;       // PTB19 legyen GPIO (MUX = 1)  

  PORTD- >PCR[1]  = 0x100;       // PTD1 legyen GPIO  (MUX = 1 )  

  PTB- >PDDR |= 0xC0000 ;         // PTB18 ®s PTB19 legyen kimenet (bit18 ®s 19=1) 

  PTD- >PDDR |= 0x02;            // PTD1 legyen kimenet (bit1 = 1)  

  while  (1) {  

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

      else  PTB- >PSOR = 0x40000; // Piros LED: KI           (bit18 = 1)     

    if  ( counter  & 2) PTB- >PCOR = 0x80000; // Zºld LED: BE  (bit19 = 0) 

      else  PTB- >PSOR = 0x80000; // Zºld LED: KI            ( bit19 = 1)  

    if  ( counter  & 4) PTD- >PCOR = 0x02;    // K®k LED: BE   (bit1  = 0) 

      else  PTD- >PSOR = 0x02;    // K®k LED: KI             (bit1  = 0)  

    counter ++;  

    delayMs (500);  

  }  

}  

!Ȋ wD. [95 ŀƭŀǇǎȊƝƴ ƪƻƳōƛƴłŎƛƽƛƴŀƪ ƪǀǊōŜƭŞǇǘŜǘŞǎŜΦ  
! ǇǊƻƎǊŀƳ ŦƻǊǊłǎŀΥ Mazidi et al., Freescale ARM Cortex-M Embedded Programming 

A delayMs() ŦǸƎƎǾŞƴȅ ƛǘǘ ƴŜƳ ǊŞǎȊƭŜǘŜȊŜǘǘ ŘŜŦƛƴƝŎƛƽƧŀ ƳŜƎŜƎȅŜȊƛƪ ŀ ƪƻǊłōōƛŀƪƪŀƭΗ 

http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm
http://www.microdigitaled.com/ARM/Freescale_ARM_books.htm


K·dol§si st²lusok 
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SIM- >SCGC5 |= 0x1400; // Port B ®s D enged®lyez®se (bit 10 ®s bit 12) 

 
.ƛǘ мл Şǎ ōƛǘ мн ōŜłƭƭƝǘłǎŀΥ 0000 0000 0000 0000 0001 0100 0000 0000  ōƛƴłǊƛǎŀƴ ǾŀƎȅ 
0x0000 1400 ƘŜȄŀŘŜŎƛƳłƭƛǎŀƴ 
 

! ōƛǘŜƪ ƪŞȊƛ ǎȊłƳƻƭƎŀǘłǎŀ ƘŜƭȅŜǘǘ ŘƻƭƎƻȊǘŀǎǎǳƪ ƳŜƎ ŀ ŦƻǊŘƝǘƽǘΗ 
m = (1UL << 12) | (1UL << 10);   (UL az unsigned long ǘƝǇǳǎƧŜƭŜΗύ 
SIM- >SCGC5 |= m;  

 
bŜƳ ǊƻǎǎȊΣ ŘŜ ǇǊƽōłƭƧǳƪ ƳŞƎ ƻƭǾŀǎƘŀǘƽōōł ǘŜƴƴƛ ŀ ƪƽŘƻǘΗ 
мΦ 5ŜŦƛƴƛłƭƧǳƴƪ ƪƻƴǎǘŀƴǎƻƪŀǘ ŀ ǇƻǊǘǾŜȊŞǊƭǃ bitekhez! 
#define  b_port (10)  

#define  d_port (12)  

 

нΦ 5ŜŦƛƴƛłƭƧǳƴƪ ƳŀƪǊƽǘ ŀ ƳŜƎŀŘƻǘǘ ƘŜƭȅƛŞǊǘŞƪǼ ōƛǘ ƪƛƧŜƭǀƭŞǎŞƘŜȊΗ 
#define  MASK(x) (1 << x)  

 

оΦ ! ǇƻǊǘƻƪ ŜƴƎŜŘŞƭȅŜȊŞǎŜΥ 
SIM- >SCGC5 |= MASK(b_port) | MASK(d_port);  



Nyom·gomb §llapot§nak beolvas§sa 
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A FRDM-KL25Z ƪłǊǘȅŀ ƴŜƳ ǘŀǊǘŀƭƳŀȊ ŦŜƭƘŀǎȊƴłƭƽƛ ƴȅƻƳƽƎƻƳōƻǘΣ ǾƛǎȊƻƴǘ ŀ ōǃǾƝǘǃ 
ŎǎŀǘƭŀƪƻȊƽƪ ŦŜƭƘŀǎȊƴłƭłǎłǾŀƭ ǘǳŘǳƴƪ ƪǸƭǎǃ ƴȅƻƳƽƎƻƳōƻǘ ŎǎŀǘƭŀƪƻȊǘŀǘƴƛΦ ! ŎǎŀǘƭŀƪƻȊǘŀǘłǎ 
ƳƽŘƧłǘƽƭ ŦǸƎƎǃŜƴ ƘŀǎȊƴłƭƘŀǘƧǳƪ ŀ ōŜƭǎǃ ŦŜƭƘǵȊłǎǘ ǾŀƎȅ ƭŜƘǵȊłǎ ƭŜƘŜǘǃǎŞƎŞǘΦ 

! ōŜƭǎǃ ŦŜƭ- ǾŀƎȅ ƭŜƘǵȊłǎǘ ŀ ƳŜƎŦŜƭŜƭǃ PORTx_PCRn regiszter PE 
ōƛǘƧŞǾŜƭ ǘǳŘƧǳƪ ŜƴƎŜŘŞƭȅŜȊƴƛΣ Şǎ ŀ PS ōƛǘƧŞǾŜƭ ǘǳŘƧǳƪ ƪƛǾłƭŀǎȊǘŀƴƛΦ 

! ƪǀǾŜǘƪŜȊǃ ƳƛƴǘŀǇǊƻƎǊŀƳōŀƴ Ƴƛ ŀȊ a.) esetetet ŦƻƎƧǳƪ ƘŀǎȊƴłƭƴƛΥ 
 - ! ƴȅƻƳƽƎƻƳō ƭŜƴȅƻƳłǎƪƻǊ ŦǀƭŘǊŜ ƘǵȊȊŀ ŀ ōŜƳŜƴŜǘŜǘΦ 
 - ! ƎƻƳō ŜƭŜƴƎŜŘŞǎŜƪƻǊ ŀ ōŜƭǎǃ ŦŜƭƘǵȊłǎ ƳŀƎŀǎ ǎȊƛƴǘǊŜ ƘǵȊȊŀ ŀ ōŜƳŜƴŜǘŜǘΦ 



A nyom·gomb bekºt®si v§zlata 
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Mintap®lda: Program2_8 
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#include  <MKL25Z4.h>    

 

int  main ( void ) {  

    SIM- >SCGC5 |= 0x400 ;         // B port enged®lyez®se 

    PORTB- >PCR[19] = 0x100;      // PTB19 legyen GPIO (MUX = 1)  

    PTB- >PDDR |= 0x80000;        // PTB19 legyen kimenet (Zºld LED vez®rl®s) 

     

    SIM- >SCGC5 |= 0x200;         // A port enged®lyez®se 

    PORTA- >PCR[12] = 0x103;      // PTA12: GPIO, felh¼z§ssal (PE=1,PS=1, MUX=1) 

    PTA- >PDDR &= ~ 0x1000;        // PTA12 legyen bemenet (PDDR bit 12 = 0)  

      

    while  (1) {  

        if  ( PTA- >PDIR & 0x1000)  // Gomblenyom§s figyel®se 

            PTB- >PSOR = 0x80000; // Felengedve: LED KI  

        else  

            PTB- >PCOR = 0x80000; // Lenyomva: LED be  

    }  

}  

[95 ǾŜȊŞǊƭŞǎŜ ƴȅƻƳƽƎƻƳōōŀƭΦ Iŀ ŀ PTA12 ōŜƳŜƴŜǘ Şǎ ŀ Db5 ƪǀȊŞ ƪǀǘǀǘǘ ƴȅƻƳƽƎƻƳōƻǘ 
ƭŜƴȅƻƳƧǳƪΣ ŀ ȊǀƭŘ [95 ǾƛƭłƎƝǘŀƴƛ ƪŜȊŘΦ Iŀ ŀ ƴȅƻƳƽƎƻƳōƻǘ ŦŜƭŜƴƎŜŘƧǸƪΣ ŀ [95 ƪƛŀƭǎȊƛƪΦ 
A PTA12 ōŜƳŜƴŜǘ ŦŜƭƘǵȊłǎłƘƻȊ ōŜƪŀǇŎǎƻƭƧǳƪ ŀ ōŜƭǎǃ ŦŜƭƘǵȊłǎǘΦ 
! ǇǊƻƎǊŀƳ ŦƻǊǊłǎŀΥ Mazidi et al., Freescale ARM Cortex-M Embedded Programming 

!Ȋ ŜǊŜŘŜǘƛ ǇǊƻƎǊŀƳōŀƴ ǎȊŜǊŜǇƭǃ PTA1 bemenet helyett mi PTA12-re ƪǀǘƧǸƪ ŀ ƴȅƻƳƽƎƻƳōƻǘΗ 
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