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12. Energiatakar®kos ¿zemm·dok 

ARM Cortex - M0+ mikrovez®rlŲ 
programoz§sa 

KEIL MDK 5  
kºrnyezetben 
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Az elŲad§sban ®rintett t®makºrºk 
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ÇLPTMR ς ƪƛǎŦƻƎȅŀǎȊǘłǎǵ ƛŘǃȊƝǘǃκǎȊłƳƭłƭƽ  
                 όŜƴŜǊƎƛŀǘŀƪŀǊŞƪƻǎ ƳƽŘƻƪōŀƴ ƛǎ Ƨƽƭ ƘŀǎȊƴłƭƘŀǘƽύ 

ÇPIT ς Periodikus ƳŜƎǎȊŀƪƝǘłǎƎŜƴŜǊłƭƽ ƛŘǃȊƝǘǃƪ  
         όн Ȅ он ōƛǘŜǎ ǾŀƎȅ м Ȅ сп ōƛǘŜǎ ƛŘǃȊƝǘǃύ  

Ç9ƴŜǊƎƛŀǘŀƪŀǊŞƪƻǎ ƳƽŘƻƪ ς ŘƛƽƘŞƧōŀƴ 

ÇMCG ς ǘǀōōŎŞƭǵ ƽǊŀƧŜƭ ƎŜƴŜǊłǘƻǊ ƳƻŘǳƭ 

ÇWIC ς Wake-up Interrupt Controller όέŦŜƭŞōǊŜǎȊǘŞǎ 
ƳŜƎǎȊŀƪƝǘłǎǎŀƭέ ǾŜȊŞǊƭǃƧŜύ 



LPTMR §ttekint®s 
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WŜƭƭŜƳȊǃƪΥ 
Á16 bites ǎȊłƳƭłƭƽΣ ƻǇŎƛƻƴłƭƛǎŀƴ м Υ нN ŜƭǃƻǎȊǘƽǾŀƭ όb Ґ м ς 16)  
Á.Ŝƭǎǃ ƽǊŀƧŜƭŜǘ ǾŀƎȅ ƪǸƭǎǃ ƛƳǇǳƭȊǳǎƻƪŀǘ ǎȊłƳƭłƭ 
ÁaŜƎǎȊŀƪƝǘłǎǘ ƎŜƴŜǊłƭΣ Ƙŀ ŀ ǎȊłƳƭłƭƽ ŜƎȅ ŜƭǃǊŜ ƳŜƎŀŘƻǘǘ 
ŞǊǘŞƪƪŜƭ ƳŜƎŜƎȅŜȊƛƪ 

Á.łǊƳŜƭȅƛƪ ŜƴŜǊƎƛŀǘŀƪŀǊŞƪƻǎ ƳƽŘōƽƭ ŦŜƭŞōǊŜǎȊǘƘŜǘƛ ŀ 
ƳƛƪǊƻǾŜȊŞǊƭǃǘ όƪƛǾŞǾŜ VLLS0) 
 

wŜƎƛǎȊǘŜǊƪŞǎȊƭŜǘΥ 
±ŜȊŞǊƭǃ Şǎ łƭƭŀǇƻǘƧŜƭȊǃ ǊŜƎƛǎȊǘŜǊΥ LPTMR0_CSR 
9ƭǃƻǎȊǘƽ regiszter: LPTMR0_PSR 
{ȊłƳƭłƭƽ regiszter: LPTMR0_CNR 
YƻƳǇŀǊłǘƻǊ regiszter: LPTRM0_CMR 

 
! ǊŜƎƛǎȊǘŜǊŜƪ ŜƭǾƛƭŜƎ он ōƛǘŜǎŜƪΣ ŘŜ Ŏǎŀƪ ŀ ƭŜƎŀƭǎƽ у ǾŀƎȅ мс ōƛǘ ŞǊǾŞƴȅŜǎΗ  



SIM_SCGC5 
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Az LPTMR ƳƻŘǳƭ ƘŀǎȊƴłƭŀǘłƘƻȊ ƳƛƴŘŜƴŜƪ Ŝƭǃǘǘ ŜƴƎŜŘŞƭȅŜȊƴƛ ƪŜƭƭ ŀȊ ƽǊŀƧŜƭŞǘ ŀ ǊŜƴŘǎȊŜǊ-
ƛƴǘŜƎǊłŎƛƽǎ ƳƻŘǳƭ ό{Laύ ƳŜƎŦŜƭŜƭǃ ǊŜƎƛǎȊǘŜǊŞōŜƴΣ ŀȊŀȊ ΩмΩ-be ƪŜƭƭ łƭƭƝǘŀƴƛ ŀ SIM_SCGC5 
ǊŜƎƛǎȊǘŜǊ ƭŜƎŀƭǎƽ ƘŜƭȅƛŞǊǘŞƪǼ ōƛǘƧŞǘΦ 
 
CMSIS ǘłƳƻƎŀǘłǎǎŀƭ ƝƎȅ ƝǊƘŀǘƧǳƪΥ 
 
SIM_SCGC5 |= SIM_SCGC5_LPTMR_MASK; 
 
ahol a SIM_SCGC5_LPTMR_MASK ŞǊǘŞƪŜ м-ƴŜƪ Ǿŀƴ ŘŜŦƛƴƛłƭǾŀΥ 
 
#define  SIM_SCGC5_LPTMR_MASK 0x1u 



LPTMR0_CSR vez®rlŲ/§llapotjelzŲ 
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TCF: Timer Compare Flag ς ŜƎȅŜȊŞǎ ŜƭŞǊŞǎŞƴŜƪ ƧŜƭȊǃōƛǘƧŜ ό1-be łƭƭΣ ŀƳƛƪƻǊ ŀ ǎȊłƳƭłƭƽ  
         ƳŜƎŜƎȅŜȊƛƪ ŀȊ ŜƭǃǊŜ ƳŜƎŀŘƻǘǘ ŞǊǘŞƪƪŜƭΣ м ōŜƝǊłǎǎŀƭ ǘǀǊǀƭƴƛ ƪŜƭƭύ 

TIE:  Timer Interrupt Enable ς ƳŜƎǎȊŀƪƝǘłǎƪŞǊŞǎ ŜƴƎŜŘŞƭȅŜȊŞǎŜ 

(0: letiltva, 1: ŜƴƎŜŘŞƭȅŜȊƛ ŀ ƳŜƎǎȊŀƪƝǘłǎƪŞǊŞǎǘΣ ŀƳƛƪƻǊ TCF == 1) 

TPS: Timer Pin Select ς ƪƛǾŜȊŜǘŞǎ ǾłƭŀǎȊǘłǎŀ ǎȊłƳƭłƭƽ ƳƽŘƘƻȊ ό00: CMP0 kimenet,  
         01: LPTMR0_ALT1 (PTA19/Alt6), 10: LPTMR0_ALT2 (PTC5/Alt3), ммΥ ŞǊǾŞƴȅǘŜƭŜƴ) ) 

TPP: Timer Pin Polarity ς ŀ ǎȊłƳƭłƭƽ ōŜƳŜƴŜǘ ǇƻƭŀǊƛǘłǎŀ ƛƳǇǳƭȊǳǎǎȊłƳƭłƭƽ ƳƽŘōŀƴ  
         (0: ǎȊłƳƭłƭłǎ ŦŜƭŦǳǘƽ ŞƭǊŜΣ 1: ǎȊłƳƭłƭłǎ ƭŜŦǳǘƽ ŞƭǊŜύ 

TFC: Timer Free Runner ς ǎȊŀōŀŘƻƴŦǳǘƽ ƳƽŘ ŜƴƎŜŘŞƭȅŜȊŞǎŜ ό0: /bw ǘǀǊƭŞǎŜ ŜƎȅŜȊŞǎƪƻǊΣ  
         1: /bw ǘǀǊƭŞǎŜ ǘǵƭŎǎƻǊŘǳƭłǎƪƻǊύ 

TMS: Timer Mode Select ς ǸȊŜƳƳƽŘ ǾłƭŀǎȊǘłǎ ό0: ƛŘǃȊƝǘǃΣ 1: ƛƳǇǳƭȊǳǎǎȊłƳƭłƭƽύ 

TEN: Timer Enable ς ŀȊ [t¢awл ǎȊłƳƭłƭƽκƛŘǃȊƝǘǃ ŜƴƎŜŘŞƭȅŜȊŞǎŜ ό0: tilt, 1: ŜƴƎŜŘŞƭȅŜȊύ   



LPTMR0_PSR (elŲoszt· konfigur§l§s) 
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PRESCALE: LŘǃȊƝǘǃ ƳƽŘōŀƴ: ŜƭǃƻǎȊǘłǎƛ ŀǊłƴȅ Ґ 2PRESCALE+1Σ {ȊłƳƭłƭƽ ƳƽŘōŀƴ: 
ȊŀƧǎȊǼǊǃΣ ŀƳƛ Ŏǎŀƪ ŀƪƪƻǊ ǊŜŀƎłƭ ŀ ƧŜƭǊŜΣ Ƙŀ ŀȊ ƭŜƎŀƭłōō 2PRESCALE ƽǊŀŎƛƪƭǳǎ ƘƻǎǎȊǵǎłƎǵ 
PBYP: 9ƭǃƻǎȊǘƽ łǘƘƛŘŀƭłǎ ό0: ŜƭǃƻǎȊǘƽ ƘŀǎȊƴłƭŀǘŀΣ 1: ƴƛƴŎǎ ŜƭǃƻǎȊǘłǎύ 
PCS:  9ƭǃƻǎȊǘƽ ƧŜƭŦƻǊǊłǎłƴŀƪ ƪƛǾłƭŀǎȊǘłǎŀ ό00: MCGIRCLK, 01: LPO 1 kHz, 10: 
ERCLK32K, 11: OSCERCLK) ς ƭłǎŘ KL25 Sub-Family Reference Manual оΦ Şǎ рΦ 
ŦŜƧŜȊŜǘŞōŜƴΗ 
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http://www.nxp.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf


LPTMR0_CNR (sz§ml§l· regiszter) 
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Az LPTMR0 ƳƻŘǳƭ ǎȊłƳƭłƭƽ ǊŜƎƛǎȊǘŜǊŜΣ ƳŜƭȅƴŜƪ Ŏǎŀƪ ŀȊ ŀƭǎƽ мс ōƛǘƧŜ ǎȊłƳƝǘΦ 
A CNR ǊŜƎƛǎȊǘŜǊ ŀǳǘƻƳŀǘƛƪǳǎŀƴ ǘǀǊƭǃŘƛƪ ŀȊ LPTMR0 ƳƻŘǳƭ ƭŜǘƛƭǘłǎŀƪƻǊΣ ǾŀƎȅ ǘǵƭŎǎƻǊŘǳƭłǎƪƻǊ. 
/ǎŀƪ ƻƭǾŀǎƘŀǘƽΣ ŘŜ ƻƭǾŀǎłǎ Ŝƭǃǘǘ ǎȊƛƴƪǊƻƴƛȊłƭƴƛ ƪŜƭƭ ŜƎȅ pszeudo ƝǊłǎǎŀƭΦ tŞƭŘłǳƭΥ 
 
   LPTMR- >CNR = 0;         // ĉr§snak l§tsz· szinkroniz§l§s 
   adat = LPTMR- >CNR;      // Kiolvas§s 

LPTMR0_CMR (ºsszehasonl²t· regiszter) 

Ha az LPTMR0 ƳƻŘǳƭ ŜƴƎŜŘŞƭȅŜȊǾŜ ǾŀƴΣ Şǎ ŀȊ LPTMR0_CNR ǎȊłƳƭłƭƽ ŞǊǘŞƪŜ ƳŜƎŜƎȅŜȊƛƪ 
az LPTMR0_CMR ǊŜƎƛǎȊǘŜǊōŜ ƝǊǘ ǎȊłƳƳŀƭΣ ŀƪƪƻǊ ŀȊ LPTMR0_CSR[TCF] ƧŜƭȊǃōƛǘ ΩмΩ-be łƭƭΦ 
 
Ha LPTMR0_CSR[TFC] = 0, ŀƪƪƻǊ ŜƎȅŜȊŞǎƪƻǊ όŀ TCF ƧŜƭȊǃōƛǘ ōŜōƛƭƭŜƴŞǎŜƪƻǊύ ŀȊ 
LPTMR0_CNR ǎȊłƳƭłƭƽ  ǊŜƎƛǎȊǘŜǊ ǘǀǊƭǃŘƛƪΦ 



Program12_0: LED villogtat§s LPTMR - rel  
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#include  <MKL25Z4.H>  
 
#define  bit(x)   (1<<x)  
 
void  delayMs (uint16_t n);                   // K®sleltetƇ f¿ggv®ny     
 
int main ( void ) {    
    SIM_SCGC5 |= SIM_SCGC5_LPTMR_MASK;      // LPTMR0 enged®lyez®s  
    SIM- >SCGC5 |= SIM_SCGC5_PORTB_MASK;     // A GPIOB port enged®lyez®se 
    PORTB->PCR[19] = PORT_PCR_MUX(1);       // PTB19 legyen GPIO m·dban! 
    PTB- >PDDR |= bit(19);                   // PTB19 legyen kimenet!    
    while  (1) {  
        delayMs (1000);                      // 1000  ms k®sleltet®s 
        PTB->PTOR = bit(19);                // Ćtbillentj¿k a zºld LED §llapot§t 
    }  
}  
 
void  delayMs (uint16_t n) {                  // 1 ð 65535 kºzºtti ®rt®ket adhatunk meg   
    if (n > 0) {  
      LPTMR0->CSR = 0;                      // LPTMR0 tilt§sa konfigur§l§shoz 
      LPTMR0->PSR = LPTMR_PSR_PCS(1);       // LPO legyen a jelforr§s 
      LPTMR0- >PSR |= LPTMR_PSR_PBYP_MASK;   // ElƇoszt· §thidal§s 
      LPTMR0- >CMR = n;       // idƇz²t®s be§ll²t§sa   
      LPTMR0->CSR |= LPTMR_CSR_TEN_MASK;    // LPTMR0 ¼jraenged®lyez®s 
      while (!(LPTMR0 - >CSR & LPTMR_CSR_TCF_MASK)); // TCF- re  v§runk 
      LPTMR0- >CSR |= LPTMR_CSR_TCF_MASK;          // TCF tºrl®se    
    }  
}  

! ȊǀƭŘ [95 ǾƛƭƭƻƎǘŀǘłǎŀ ŀȊ LPTMR0 ǎȊłƳƭłƭƽ ŦŜƭƘŀǎȊƴłƭłǎłǾŀƭΦ  Az LPTMR0 ƛŘǃȊƝǘǃƘǀȊ az 1 kHz-es LPO 
ƧŜƭŜǘ ƘŀǎȊƴłƭƧǳƪ.  ϝ ! ȊǀƭŘ [95 ŀ PTB19 ƭłōǊŀ ŎǎŀǘƭŀƪƻȊƛƪΦ 



Energiatakar®kos ¿zemm·dok 
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Az ARM Cortex-M0+ ŀǊŎƘƛǘŜƪǘǳǊłōŀƴ 
ŘŜŦƛƴƛłƭǘ ŀƭǾłǎƛ ƳƽŘƻƪ 
ÅbƻǊƳłƭ ŀƭǾłǎ όsleep) 
ÅaŞƭȅŀƭǾłǎ όdeep sleep with WIC) 
ÅaŞƭȅŀƭǾłǎ łƭƭŀǇƻǘƳŜƎǃǊȊǃ ŦǳƴƪŎƛƽǾŀƭ όŘeep 

sleep with SRPG support using WIC) 
 

!Ȋ ŜƎȅŜǎ ƎȅłǊǘƽƪ ŀȊ ŜƴŜǊƎƛŀǘŀƪŀǊŞƪƻǎ ƳƽŘƻƪ 
ǎȊłƳłǘ ǘƻǾłōō ōǃǾƝǘƘŜǘƛƪΦ 

!ƪǘƝǾ Şǎ ƴƻǊƳłƭ ŀƭǾłǎ ƳƽŘōŀƴ ŀȊ 
NVIC modul kezeli a 
ƳŜƎǎȊŀƪƝǘłǎƻƪŀǘΦ  
aŞƭȅŀƭǾłǎōŀƴ ŀ WIC modul 
ƘŜƭȅŜǘǘŜǎƝǘƛΦ 



Kinetis  L energiatakar®kos ¿zemm·dok 
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Kinetis  L energiatakar®kos ¿zemm·dok 
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1. Run τ !Ȋ a/¦ ŀƭŀǇŞǊǘŜƭƳŜȊŜǘǘ ǸȊŜƳƳƽŘƧŀ w9{9¢ ǳǘłƴΦ 
2. Very Low Power Run (VLPR) τ a/¦ Şǎ ŀ ōǳǎȊ ŎǎǀƪƪŜƴǘŜǘǘ ŦǊŜƪǾŜƴŎƛłƴ όmax. 4/1 MHz) 
3. Wait τ A CPU alszik, az NVIC ŞǊȊŞƪŜƭƛ ŀ ƳŜƎǎȊŀƪƝǘłǎƻƪŀǘ, ǇŜǊƛŦŞǊƛłƪ ƳǼƪǀŘƴŜƪΦ 
4. Very Low Power Wait (VLPW) τ a CPU alszik, NVIC ƳǼƪǀŘƛƪΣ ǇŜǊƛŦŞǊƛłƪ ƭŀǎǎǵōōŀƪ όǇƭΦ {tLύ  
5. Stop τ /t¦ ƳŞƭȅŀƭǾłǎōŀƴ, NVIC letiltva, WIC ŞōǊŜǎȊǘ ƳŜƎǎȊŀƪƝǘłǎƪƻǊΣ ŀ ǇŜǊƛŦŞǊƛłƪ ƽǊŀƧŜƭŜ 

letiltva 
6. Very Low Power Stop (VLPS) τ /t¦ ƳŞƭȅŀƭǾłǎōŀƴ, NVIC letiltva, WIC ŞōǊŜǎȊǘ 
ƳŜƎǎȊŀƪƝǘłǎƪƻǊΣ ŀ ǇŜǊƛŦŞǊƛłƪ ƽǊŀƧŜƭŜ letiltva, SRAM ǃǊȊƛ ǘŀǊǘŀƭƻƳłǘΣ Lκh łƭƭŀǇƻǘƻƪ ǘŀǊǘłǎŀ 

7. Low Leakage Stop (LLS) τ /t¦ ƳŞƭȅŀƭǾłǎōŀƴ, NVIC letiltva, LLWU ŞōǊŜǎȊǘ, SRAM ǃǊȊƛ 
ǘŀǊǘŀƭƳłǘΣ Lκh łƭƭŀǇƻǘƻƪ ǘŀǊǘłǎŀΣ ƭŜƎǘǀōō ǇŜǊƛŦŞǊƛŀ Ŏǎŀƪ ǘŀǊǘŀƭƻƳǃǊȊǃ ƳƽŘōŀƴ όƴŜƳ 
ƳǼƪǀŘƴŜƪύ  

8. Very Low Leakage Stop3 (VLLS3) τ /t¦ ƳŞƭȅŀƭǾłǎōŀƴ, NVIC letiltva, LLWU ŞōǊŜǎȊǘ, SRAM 
ǃǊȊƛ ǘŀǊǘŀƭƳłǘΣ Lκh łƭƭŀǇƻǘƻƪ ǘŀǊǘłǎŀΣ ƭŜƎǘǀōō ǇŜǊƛŦŞǊƛŀ Ŏǎŀƪ ǘŀǊǘŀƭƻƳǃǊȊǃ ƳƽŘōŀƴ όƴŜƳ 
ƳǼƪǀŘƴŜƪύΣ ƭŜƎǘǀōō ƳƻŘǳƭ ƭŜǘƛƭǘǾŀΦ  

9. Very Low Leakage Stop 1 (VLLS1) τ /t¦ ƳŞƭȅŀƭǾłǎōŀƴ, NVIC letiltva, LLWU ŞōǊŜǎȊǘ, a 
ǇŜǊƛŦŞǊƛłƪ ƽǊŀƧŜƭŜ letiltva, SRAM lekapcsolva, Lκh łƭƭŀǇƻǘƻƪ ǘŀǊǘłǎŀΣ ƭŜƎǘǀōō modul letiltva.  

10.Very Low Leakage Stop 0 (VLLS0) τ /t¦ ƳŞƭȅŀƭǾłǎōŀƴ, NVIC letiltva, LLWU ŞōǊŜǎȊǘ, a 
ǇŜǊƛŦŞǊƛłƪ ƽǊŀƧŜƭŜ ƭŜǘƛƭǘǾŀΣ SRAM ƭŜƪŀǇŎǎƻƭǾŀΣ Lκh łƭƭŀǇƻǘƻƪ ǘŀǊǘłǎŀΣ ƭŜƎǘǀōō ƳƻŘǳƭ ƭŜǘƛƭǘǾŀΦ 
[th ƛǎ ƭŜłƭƭƝǘǾŀΣ .hw ƻǇŎƛƻƴłƭƛǎŀƴ ƳǼƪǀŘƘŜǘΦ 

A KLQRUG ŘƻƪǳƳŜƴǘǳƳ рΦм ǘłōƭłȊŀǘŀ ƝǊƧŀ ƭŜΣ ƘƻƎȅ ƳŜƭȅƛƪ ƳƽŘōŀƴ Ƴƛ ƳǼƪǀŘƛƪΣ Ƴƛ ƴŜƳΦ 
 

http://cache.nxp.com/assets/documents/data/en/user-guides/KLQRUG.pdf
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Kommunik§ci·s modulok 
mƂkºd®se energiatakar®kos m·dban 



Črajelek 
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9ƴŜǊƎƛŀǘŀƪŀǊŞƪƻǎ ƳƽŘōŀ ƪŀǇŎǎƻƭłǎ Ŝƭǃǘǘ ƎȅǃȊǃŘƧǸƴƪ ƳŜƎ ǊƽƭŀΣ ƘƻƎȅ ŀ ƘŀǎȊƴłƭƴƛ ƪƝǾłƴǘ 
ƳƻŘǳƭ ƽǊŀƧŜƭŜ ǊŜƴŘŜƭƪŜȊŞǎǊŜ łƭƭ-Ŝ ŀ ƪƛǾłƭŀǎȊǘƻǘǘ ŜƴŜǊƎƛŀǘŀƪŀǊŞƪƻǎ ƳƽŘōŀƴΗ 
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ałǎ ǎȊŜƳǎȊǀƎōǃƭ ƴŞȊǾŜ ƛǎ ŎǎƻǇƻǊǘƻǎƝǘƘŀǘƧǳƪ ŀȊ ǸȊŜƳƳƽŘƻƪŀǘΦ (Joseph Yiu: The Definitive Guide 
to !waϯ /ƻǊǘŜȄϯ-M0 and Cortex-M0+ ProcessorsΣ  нΦ ƪƛŀŘłǎ ς 19.7 alfejezet) 



Ćtmenet az energiatakar®kos m·dok kºzºtt 

Hobbielektronika csoport 2016/2017  Debreceni Megtestes¿l®s Pl®b§nia 17 

! ƴȅƛƭŀƪ ƧŜƭȊƛƪ ŀ ƭŜƘŜǘǎŞƎŜǎ 
łǘƳŜƴŜǘŜƪŜǘ 
 
! ±[twΣ ±[t²Σ ±[t{ ƳƽŘƻƪ 
ŎǎǀƪƪŜƴǘŜǘǘ ŦǊŜƪǾŜƴŎƛłǘ 
ƛƎŞƴȅŜƭƴŜƪΣ ŜȊŜƪ ŀ ƴƻǊƳłƭ w¦bΣ 
²!L¢Σ {¢ht ƳƽŘƘƻȊ ƪŞǇŜǎǘ 
ŀƭŀŎǎƻƴȅŀōō ŜƴŜǊƎƛŀƛƎŞƴȅǼ 
ƳƽŘƻƪΦ  
 
!Ȋ [[{ Şǎ ±[[{ ƳƽŘƻƪ ŀ ƭŜƎƪƛǎŜōō 
łǊŀƳŦŜƭǾŞǘŜƭǼ ƳŞƭȅŀƭǾłǎ ƳƽŘƻƪΦ 
!ǎȊŜǊƛƴǘ ǾłƭŀǎȊǘǳƴƪ ŜȊŜƪ ƪǀȊǸƭΣ 
ŀƘƻƎȅ ŀȊ ŀƭƪŀƭƳŀȊłǎ ƭƻƎƛƪłƧŀ 
ƳŜƎƪƝǾłƴƧŀ όƘƻƎȅ Ƴƛǘ ƪŜƭƭ 
ƳŜƎǃǊƛȊƴƛΣ ŞƭŜǘōŜƴ ǘŀǊǘŀƴƛ ŀƭǾłǎ 
ƪǀȊōŜƴύΦ 



Črajel forr§sok 
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! ǎȊƻŦǘǾŜǊŦŜƧƭŜǎȊǘǃƪƴŜƪ 
ƛǎƳŜǊƴƛǸƪ ƪŜƭƭ ŀȊ MCG ŜƎȅǎŞƎ 
łƭƭŀǇƻǘŀƛǘ Şǎ ŀ ƪǀȊǀǘǘǸƪ 
ƭŜƘŜǘǎŞƎŜǎ łǘƳŜƴŜǘŜƪŜǘΦ 

RESET ƘŀǘłǎłǊŀ ŀ ǊŜƴŘǎȊŜǊ 
mindig az FEI łƭƭŀǇƻǘōŀƴ ƛƴŘǳƭΦ  
! ƪǀǾŜǘƪŜȊǃ ǇǊƻƎǊŀƳōŀƴ Ƴƛ ŀ 
BLPE ƳƽŘƻǘ ƘŀǎȊƴłƭƧǳƪ 
ό/[h/Yψ{9¢¦t Ґ о ǾłƭŀǎȊǘłǎǎŀƭΦ 
Ehhez a FEI Ҧ FBE Ҧ  BLPE ǵǘ 
ǾŜȊŜǘΦ ! ōŜłƭƭƝǘłǎ ŀ SystemInit() 
ŦǸƎƎǾŞƴȅ ǾŞƎȊƛΦ 

CLOCK_SETUP = 0 

CLOCK_SETUP = 1 

CLOCK_SETUP = 3 CLOCK_SETUP = 2 



Program12_2: m®lyalv§s ®s ®breszt®s LPTMR - rel  

Hobbielektronika csoport 2016/2017  Debreceni Megtestes¿l®s Pl®b§nia 20 

×! ǇǊƻƎǊŀƳ ŀƪǘƝǾ ǊŞǎȊŜƛōŜƴ ŀ /t¦-t most Very Low-Power Run (VLPR) ƳƽŘōŀƴ ŦǳǘǘŀǘƧǳƪΣ 
ǎ ǾłǊŀƪƻȊłǎ ƪǀȊōŜƴ VLPS ƳŞƭȅŀƭǾłǎ ƳƽŘōŀ ƘŜƭȅŜȊȊǸƪΦ  
 

×! ƳŞƭȅŀƭǾłǎōƽƭ ǘǀǊǘŞƴǃ ŞōǊŜǎȊǘŞǎƘŜȊ ŀ Low-Power Timer (LPTMR) modulǘ ƘŀǎȊƴłƭƧǳƪΦ 
!ƭǾłǎ Ŝƭǃǘǘ ōŜłƭƭƝǘƧǳƪΣ Ƴƛƴǘ ŜƎȅ ŞōǊŜǎȊǘǃƽǊłǘΣ ƘƻƎȅ р ƳǇ ŀƭǾłǎ ǳǘłƴ ŞōǊŜǎǎȊŜ ŀ /t¦-t. 
 

× A VLPR ƳƽŘ ōŜłƭƭƝǘłǎłƘƻȊ п aIȊ /¦ Şǎ м aIȊ ōǳǎȊŦǊŜƪǾŜƴŎƛłǘ ƪŜƭƭ ōŜłƭƭƝǘŀƴǳƴƪΦ 9ƘƘŜȊ 
a CLOCK_SETUP ƳŀƪǊƽǘ ƪŜƭƭ łǘŘŜŦƛƴƛłƭƴǳƴƪ о-ra a projekt system_MKL25Z4.h 
łƭƭƻƳłƴȅłōŀƴΥ  #define  CLOCK_SETUP    3  

!Ȋ ƽǊŀƧŜƭ ōŜłƭƭƝǘłǎƻƪŀǘ a SytemInit() ŦǸƎƎǾŞƴȅ ǾŞƎȊƛ Ŝƭ όƭłǎŘ ŀ system_MKL25Z4.c łƭƭƻƳłƴȅōŀƴΗύ 
 

× A VLPR ƳƽŘƘƻȊ ŀ ŦŜƴǘƛŜƪŜƴ ƪƝǾǸƭ ŀȊ SMC- >PMCTRL[RUNM] bitcsoportot 010-be kell 
łƭƭƝǘŀƴƛ ŀ ǇǊƻƎǊŀƳōŀƴ. 
 

× A VLPS ƳƽŘōŀ ƭŞǇŞǎ ŀȊ SCB->SCR Şǎ ŀ SMC->PMCTRL ǊŜƎƛǎȊǘŜǊŜƪ ōŜłƭƭƝǘłǎŀ ǳǘłƴ ŀ WFI 
ǳǘŀǎƝǘłǎ ƪƛŀŘłǎłǾŀƭ ǘǀǊǘŞƴƛƪΦ 
 

×!Ȋ ŀƭǾƽ łƭƭŀǇƻǘōƽƭ Ǿŀƭƽ ŦŜƭŞōǊŜǎȊǘŞǎ ŀȊ LPTMR modul ǇǊƻƎǊŀƳƳŜƎǎȊŀƪƝǘłǎƛ ƪŞǊŜƭƳŞǊŜ 
ǘǀǊǘŞƴƛƪΦ VLPS ƳƽŘōƽƭ ƳłǊ ƴŜƳ ŀȊ NVIC, hanem a WIC ƳƻŘǳƭ ŞōǊŜǎȊǘΣ ŘŜ ŜȊ ŀ 
ǇǊƻƎǊŀƳƻȊƽ ǎȊłƳłǊŀ ǘŜƭƧŜǎŜƴ ǘǊŀƴǎȊǇŀǊŜƴǎ ƳƽŘƻƴ ǘǀǊǘŞƴƛƪΦ 



Program12_2  
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#include  <MKL25Z4.H>  
 
#define  bit(x)   (1<<x)  
 
void  LPTMR0_IRQHandler ( void ) {  
    LPTMR0- >CSR |= LPTMR_CSR_TCF_MASK;      // A TCF bit tºrl®se (1 be²r§s§val)  
}  
 
int main ( void ) {    
   int c;  
    SIM->SCGC5 |= SIM_SCGC5_LPTMR_MASK;     // LPTMR0 enged®lyez®s  
    SIM- >SCGC5 |= SIM_SCGC5_PORTB_MASK;     // A GPIOB port eneged®lyez®se 
    PORTB- >PCR[18] = PORT_PCR_MUX(1);       // PTB18 legyen GPIO m·dban! 
    PTB- >PSOR = bit(18);                    // kikapcsoljuk a piros LED- et  
    PTB- >PDDR |= bit(18);                   // PTB18 legyen kimenet!  
    wait _ms(2000);                          // 2000  ms v§rakoz§s 
// ---  Az SMC- >PMROT regiszter Reset  ut§n csak egyszer ²rhat· -----  
//  SMC- >PMPROT |= SMC_PMPROT_AVLP_MASK;    // VLPR/VLPS m·dok enged®lyez®se  
    SMC_PMCTRL &= ~SMC_PMCTRL_RUNM_MASK;  
    SMC- >PMCTRL = SMC_PMCTRL_RUNM(2);       // Very - Low- Power - Run m·d be§ll²t§sa 
    while  ((SMC- >PMSTAT & 0x7F)!=0x04);     // VLPR m·dba l®p®sre v§runk   
    wakeup _setms (5000);                     // £breszt®s 5000 ms idƇkºzºnk®nt   
    __enable _irq ();                         // Megszak²t§sok glob§lis enged®lyez®se  
    while  (1) {  
        PTB- >PCOR = bit(18);                // bekapcsoljuk a piros LED- et  
        wait _ms(100);                       // 100  ms v§rakoz§s 
        PTB- >PSOR = bit(18);                // kikapcsoljuk a piros LED- et  
        deepSleep ();                        // Bel®p®s VLPS m·dba (m®lyalv§s) 
    }  
}  

A PTB18 ƪƛǾŜȊŜǘŞǎǊŜ ƪǀǘǀǘǘ ǇƛǊƻǎ LED-et villogtatjuk, 
kǀȊōŜƴ ŀƭǎȊǳƴƪ ŜƎȅ ƪƛŎǎƛǘΧ 



Program12_2  
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void  wakeup _setms (uint16_t delay ) {  
    LPTMR0->CSR = 0;                        // LPTMR0 tilt§sa konfigur§l§shoz 
    LPTMR0->PSR = LPTMR_PSR_PCS(1);         // LPO legyen a jelforr§s 
    LPTMR0- >PSR |= LPTMR_PSR_PBYP_MASK;     // Elooszt· §thidal§s 
    LPTMR0- >CMR = delay ;                // idƇz²t®s be§ll²t§sa  
    LPTMR0->CSR |= LPTMR_CSR_TIE_MASK;      // LPTMR0 megszak²t§s enged®lyez®se  
    LPTMR0->CSR |= LPTMR_CSR_TEN_MASK;      // LPTMR0 ¼jraenged®lyez®s  
    NVIC_EnableIRQ (LPTMR0_IRQn);            // LPTMR0 megszak²t§sok enged®lyez®se  
}  
 
void  deepSleep ( void ) {                      // Bel®p®s VLPS m·dba 
    int dummy;  
    SCB- >SCR = SCB_SCR_SLEEPDEEP_Msk;       // M®lyalv§s (deepsleep ) m·d v§laszt§s  
    SMC_PMCTRL &= ~SMC_PMCTRL_STOPM_MASK;  
    SMC- >PMCTRL = SMC_PMCTRL_STOPM(2);      // Very - Low- Power  Stop m·d elƇjegyz®se 
    dummy = SMC->PMCTRL;                    // Garant§lni kell a regiszter ²r§s v®g®t 
    dummy++;                                // MielƇtt kiadjuk a WFI parancsot!  
    __WFI();                                // Alv§s ind²t§s, megszak²t§sra v§r 
}  
void  wait _ms(int n) {  
    int i;  
    SysTick - >CTRL = 0;                      // SysTick  le§ll²t§sa konfigur§l§shoz  
    SysTick - >LOAD = 4000 -  1;               // Đjratºlt®si ®rt®k 1 ms k®sleltet®shez 
    SysTick ->VAL  = 0;                      // Sz§ml§l· tºrl®se 
    SysTick ->CTRL = 0x5;                    // Enged®lyez®s, nincs interrupt , rendszer ·rajel 
    for (i = 0; i < n; i++) {  
        while (( SysTick - >CTRL & 0x10000) == 0);   // A COUNT jelzƇre v§runk 
    }  
    SysTick - >CTRL = 0;                      // SysTick  le§ll²t§sa 
}  
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PIT -  Periodic Interrupt Timer  
× aŜƎŀŘƻǘǘ ƛŘǃƪǀȊǀƴƪŞƴǘ ǇŜǊƛƻŘƛƪǳǎ ƳŜƎǎȊŀƪƝǘłǎƻƪŀǘ ƎŜƴŜǊłƭ 

× Az MKL25Z128VLK4 ƳƛƪǊƻǾŜȊŞǊƭǃōŜƴ ŀ tL¢ ƳƻŘǳƭ ƪŞǘ он ōƛǘŜǎ ǎȊłƳƭłƭƽǘ 
ǘŀǊǘŀƭƳŀȊΦ 9ȊŜƪ ŦǸƎƎŜǘƭŜƴǸƭΣ ǾŀƎȅ ǀǎǎȊŜŦǼȊǾŜ ƛǎ ƘŀǎȊƴłƭƘŀǘƽƪΦ 
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Periodic Interrupt Timer  

× YŞǘ 32-bitŜǎ ǎȊłƳƭłƭƽ ŎǎŀǘƻǊƴŀ 
× ¨ƧǊŀǘǀƭǘŞǎƛ ŞǊǘŞƪ (32-bit) LDVAL 
× [ŜŦŜƭŞ ǎȊłƳƭłƭłǎ ƳƛƴŘŜƴ ƽǊŀƧŜƭǊŜ 
Á Fix ƽǊŀƧŜƭŦƻǊǊłǎΥ ŀ ōǳǎȊ ƽǊŀƧŜƭ ŀȊ  

MCG ƽǊŀƧŜƭ ƎŜƴŜǊłǘƻǊōƽƭ 
 

× !ƳƛƪƻǊ ŀ ǎȊłƳƭłƭƽ ό/±![ύ ƴǳƭƭłǊŀ Ŧǳǘ 
ÁƳŜƎǎȊŀƪƝǘłǎ ƪŜƭŜǘƪŜȊƛƪ 
Á! ǎȊłƳƭłƭƽ ǵƧǊŀǘǀƭǘǃŘƛƪ 

ĉrjunk  

1000-et 

a TSV-be! 

Enged®lyez®skor  

a sz§ml·l· 

feltºltŖdik 1000-

rel, kezdŖdik a 

sz§ml§l§s 

TVL  

lefel® 

sz§ml§l 

null§ig 

PIT interrupt 

keletkezik, a 

sz§ml§l· 

¼jratºlt 1000-

et, kezdŖdik a 

sz§ml§l§s 

ĉrjunk  

700-at 

TSV-be! 

PIT interrupt 

keletkezik, a 

sz§ml§l· 

¼jratºlt 700-

at, kezdŖdik a 

sz§ml§l§s 

PIT  

Interrupt 

PIT interrupt 

keletkezik, a 

sz§ml§l· 

¼jratºlt 700-

at, kezdŖdik a 

sz§ml§l§s 

PIT interrupt 

keletkezik, a 

sz§ml§l· 

¼jratºlt 700-

at, kezdŖdik a 

sz§ml§l§s 

A sz§ml§l· kiolvas§sa (TVL)  

PIT_CVALn 

Be§ll²that·  

bin§ris sz§ml§l· 
Interrupt 

¼jratºlt®s 

Đjratºlt®si ®rt®k 

Sz§ml§l· kezdŖ®rt®ke (TSV)  

PIT_LDVALn 

črajel 

PIT 



PIT regiszterek  
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LTMR64H Şǎ LTMR64L Ŏǎŀƪ ŀ сп ōƛǘŜǎ ƪƛƻƭǾŀǎłǎƘƻȊ ƪŜƭƭŜƴŜƪ όŜōōŜƴ ŀ ǎƻǊǊŜƴŘōŜƴ ƻƭǾŀǎǎǳƪΗύ 
PIT_MCR ς ŎǎǳǇłƴ ƪŞǘ ōƛǘōǃƭ łƭƭ  
                     MDIS ς a PIT ƳƻŘǳƭ ŜƴƎŜŘŞƭȅŜȊŞǎŜ όлύ ǾŀƎȅ  ǘƛƭǘłǎŀ όмύ 
                     FRZ ς ǎȊłƳƭłƭłǎ ŜƴƎŜŘŞƭȅŜȊŞǎŜ όлύ ǾŀƎȅ ǘƛƭǘłǎŀ όмύ ƴȅƻƳƪǀǾŜǘŞǎ ƳƽŘōŀƴ 
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/a{L{ ƛƴǘŜǊŦŞǎȊ:  

Ç #ƭǘŀƭłƴƻǎ PIT ƳƻŘǳƭ ōŜłƭƭƝǘłǎƻƪ: PIT->MCR 

Ç ! ŎǎŀǘƻǊƴłƪ ǎǘǊǳƪǘǵǊŀ ǘǀƳōƪŞƴǘ Ǿŀƴƴŀƪ ŘŜŦƛƴƛłƭǾŀ: PIT->CHANNEL[n].LDVAL, stb. 

× PIT_LDVALn: ǵƧǊŀǘǀƭǘŞǎƛ ŞǊǘŞƪ (PIT->CHANNEL[n].LDVAL) 

× PIT_CVALn: {ȊłƳƭłƭƽ Ǉƛƭƭŀƴŀǘƴȅƛ ŞǊǘŞƪŜ (PIT->CHANNEL[n].CVAL) 

× PIT_TCTRLn: {ȊłƳƭłƭƽ ǾŜȊŞǊƭŞǎŜ (PIT->CHANNEL[n].TCTRL) 

ÁCHN:  ƭłƴŎƻƭłǎ ŀȊ ŜƭǃȊǃ ƳƻŘǳƭƘƻȊ 

o 0: ŦǸƎƎŜǘƭŜƴ ƳǼƪǀŘŞǎ 

o 1: timern ŀƪƪƻǊ ǎȊłƳƭłƭΣ ŀƳƛƪƻǊ ǘƛƳŜǊn-1 ŀƭǳƭŎǎƻǊŘǳƭ όŦŜƭŦǼȊǀǘǘ ƳƽŘύ 

ÁTIE: LŘǃȊƝǘǃ ŎǎŀǘƻǊƴŀ ƳŜƎǎȊŀƪƝǘłǎƪŞǊŞǎ ŜƴƎŜŘŞƭȅŜȊŞǎ 

o 0: !Ȋ ƛŘǃȊƝǘǃ ƴŜƳ ƎŜƴŜǊłƭ ƳŜƎǎȊŀƪƝǘłǎǘ 

o 1: aŜƎǎȊŀƪƝǘłǎ ƎŜƴŜǊłƭłǎŀ ŀƭǳƭŎǎƻǊŘǳƭłǎƪƻǊ όŀƳƛƪƻǊ ¢LC ōŜōƛƭƭŜƴύ 

ÁTEN: LŘǃȊƝǘǃ ŎǎŀǘƻǊƴŀ ŜƴƎŜŘŞƭȅŜȊŞǎŜ 

o 0: !Ȋ ƛŘǃȊƝǘǃ ŎǎŀǘƻǊƴŀ ƴŜƳ ǎȊłƳƭłƭ 

o 1: !Ȋ ƛŘǃȊƝǘǃ ŎǎŀǘƻǊƴŀ ǎȊłƳƭłƭ 

× PIT_TFLGn: LŘǃȊƝǘǃ ŎǎŀǘƻǊƴŀ ƧŜƭȊǃōƛǘƧŜ 

ÁTIF: LŘǃȊƝǘǃ ŎǎŀǘƻǊƴŀ ƳŜƎǎȊŀƪƝǘłǎƪŞǊŞǎ ƧŜƭȊǃōƛǘƧŜ 

o 1: LŘǃȊƝǘŞǎ ƭŜƧłǊǘ  
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A PIT modul konfigur§l§sa 
×  A PIT modul ƽǊŀƧŜƭŞƴŜƪ eƴƎŜŘŞƭȅŜȊŞǎŜ 

SIM- >SCGC6 |= SIM_SCGC6_PIT_MASK;  

×  ! ƳƻŘǳƭ ŜƴƎŜŘŞƭȅŜȊŞǎŜ, ǎȊłƳƭłƭƽƪ ōŜŦŀƎȅŀǎȊǘłǎŀ ƴȅƻƳƪǀǾŜǘŞǎƛ ƳƽŘōŀƴ 

PIT - >MCR &= ~PIT_MCR_MDIS_MASK; // 0: enged®lyez, 1: tilt 

PIT - >MCR |= PIT_MCR_FRZ_MASK;    // 0: fut, 1: befagyaszt  

× PIT0 ƛƴƛŎƛŀƭƛȊłƭłǎŀΥ ƭŜŦŜƭŞ ǎȊłƳƭłƭłǎ ŀŘƻǘǘ ŞǊǘŞƪǘǃƭ 

PIT - >CHANNEL[0].LDVAL = PIT_LDVAL_TSV( kezdƇ®rt®k);  

× bŜƳ ŦǼȊȊǸƪ ǀǎǎȊŜ ŀ ǎȊłƳƭłƭƽƪŀǘ όŀȊ Ŝƭǎǃ ǎȊłƳƭłƭƽǘ ƴŜƳ ƛǎ ǘǳŘƧǳƪ ƘƻǾłΧύ 

PIT - >CHANNEL[0].TCTRL &= PIT_TCTRL_CHN_MASK;   

 
aŜƎƧŜƎȅȊŞǎŜƪΥ  

Á PIT_LDVAL_TSV() ŀȊ ŀƭǎƽ он ōƛǘŜǘ ƘŀƎȅƧŀ ƳŜƎΣ ŀȊ ŜǎŜǘƭŜƎŜǎ ǘǀōōƛǘ ƭŜǾłƎƧŀ 

Á Az n. ǎȊłƳƭłƭƽ TCTRL[CHN] ōƛǘƧŞƴŜƪ м-ōŜ łƭƭƝǘłǎŀ ŀȊǘ ƧŜƭŜƴǘƛΣ ƘƻƎȅ az  n. ǎȊłƳƭłƭƽ 
az n-1. ǎȊłƳƭłƭƽ ŀƭǳƭŎǎƻǊŘǳƭłǎŀƛǘ ǎȊłƳƭłƭƧŀΦ 
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Đjratºlt®si ®rt®k kisz§mol§sa  
/ŞƭΥ  ƳŜƎǎȊŀƪƝǘłǎ ƎŜƴŜǊłƭłǎŀ T ƳłǎƻŘǇŜǊŎŜƴƪŞƴǘ 

Ç LDVAL = ►▫◊▪▀╣z █╬▫◊▪◄         (ahol fcount a buszfrekvencia) 

Á -1  kell, mivel 0-ig Ŧƻƭȅƛƪ ŀ ǎȊłƳƭłƭłǎ 

ÁYŜǊŜƪƝǘǸƴƪΣ ƳƛǾŜƭ ŀȊ LDVAL regiszter ŜƎŞǎȊŜƪŜǘ ǘłǊƻƭΦ ! ƪŜǊŜƪƝǘŞǎ ŀ ƪƝǾłƴǘ ŞǊǘŞƪƘŜȊ 
ƭŜƎƪǀȊŜƭŜōōƛ ŜƎŞǎȊ ǎȊłƳƻǘ ƧŜƭŜƴǘƛΣ ŀƳƛ ƳƛƴƛƳŀƭƛȊłƭƧŀ ŀ ŀȊ ƛŘǃȊƝǘŞǎƛ ǇƻƴǘŀǘƭŀƴǎłƎƻǘΦ 

Ç tŞƭŘŀ: ƳŜƎǎȊŀƪƝǘłǎ 137.41 ms-ƻƴƪŞƴǘ 

Á LDVAL = 137.41 ms * 24 MHz - 1 = 3297839 

Ç tŞƭŘŀΥ ƳŜƎǎȊŀƪƝǘłǎ 91 Hz ŦǊŜƪǾŜƴŎƛłǾŀƭ 

Á LDV = (1/91 Hz)*24 MHz - 1 = round (263735.2637-1) = 263734 

 



Program12_3: idŲz²t®s PIT haszn§lat§val 
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× Ebben a programban a delayMs() ŦǸƎƎǾŞƴȅǘ ŀ tL¢ ƛŘǃȊƝǘǃ ǎŜƎƝǘǎŞƎŞǾŜƭ ǾŀƭƽǎƝǘƧǳƪ ƳŜƎΦ  
tL¢ лΦ ŎǎŀǘƻǊƴłƧłǘ ŜƭǃƻǎȊǘƽƪŞƴǘ ƘŀǎȊƴłƭƧǳƪ ς ŜȊǊŜŘƳłǎƻŘǇŜǊŎŜƴƪŞƴǘ csordul alul. 

×tL¢ мΦ ŎǎŀǘƻǊƴłƧŀ ŜȊŜƪŜǘ ŀȊ ŀƭǳƭŎǎƻǊŘǳƭłǎƻƪŀǘ ǎȊłƳƭłƭƧŀ ŦƻƭȅŀƳŀǘƻǎŀƴ όǘŜƘłǘ Ƴƛƭƭƛǎόύ 
ŦǸƎƎǾŞƴȅǘ ƛǎ ŎǎƛƴłƭƘŀǘƴłƴƪ ōŜƭǃƭŜΧύ 

×! ǊŜƴŘǎȊŜǊ ƽǊŀƧŜƭŞǘ ŀ /[/Yψ{9¢¦t Ґ м-ƴŜƪ ƳŜƎŦŜƭŜƭǃ ŜƭǃǊŜ ƪƻƴŦƛƎǳǊłƭǘ ōŜłƭƭƝǘłǎ ǎȊŀōƧŀ 
meg: a CPU frekvencia = 48 MHz, a buszfrekvencia = 24 MHz. 

×! ǇǊƻƎǊŀƳōŀƴ ŀ ƪŞƪ LED-et ǾƛƭƭƻƎǘŀǘƧǳƪΣ ŀƳƛ ŀ t¢5м ƪƛǾŜȊŜǘŞǎƘŜȊ ƪŀǇŎǎƻƭƽŘƛƪΦ  
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#include  <MKL25Z4.h > 
#define  bit(x)   (1<<x)  
 
void  delayMs (uint32_t n) {  
    uint32_t timeout ;  
    timeout  =  PIT - >CHANNEL[1].CVAL -  n;           // Negat²v logika, PIT lefel® sz§ml§l!   
    while (PIT - >CHANNEL[1].CVAL > timeout );         // V§runk, m²g letelik az idƇ 
}  
 
uint32_t bus _frequency ( void ) {  
    return  ( SystemCoreClock /((( SIM- >CLKDIV1 & SIM_CLKDIV1_OUTDIV4_MASK )>>SIM_CLKDIV1_OUTDIV4_SHIFT ) + 1));  

}  
 
int main ( void ) {    
    // --  A PIT modul konfigur§l§sa ------------------  
    SIM_SCGC6 |= SIM_SCGC6_PIT_MASK;               // A PIT modul enged®lyez®se 
    PIT_MCR = 0;                                
    // --  1. csatorna be§ll²t§sa ---------------------  
    PIT - >CHANNEL[1].LDVAL = 0xFFFFFFFF;  
    PIT ->CHANNEL[1].TCTRL = PIT_TCTRL_CHN_MASK;    // A sz§ml§l·k ºsszefơz®se 
    PIT ->CHANNEL[1].TCTRL |= PIT_TCTRL_TEN_MASK;   // Indul a sz§ml§l§s   
    // --  A 0. csatorn§t elƇsz§ml§l·k®nt haszn§ljuk --  
    PIT - >CHANNEL[0].LDVAL = ( bus _frequency () + 500)/1000 - 1;  
    PIT ->CHANNEL[0].TCTRL = PIT_TCTRL_TEN_MASK;    // Sz§ml§l· ind²t§s, nincs megszak²t§s 
    // --  A GPIOD port konfigur§l§sa -----------------  
    SIM->SCGC5 |= SIM_SCGC5_PORTD_MASK;            // A GPIOD port enged®lyez®se 
    PORTD->PCR[1] = PORT_PCR_MUX(1);               // PTD1 legyen GPIO m·dban 
    PTD- >PDDR |= bit(1);                           // PTD1 kimenet legyen    
     
    while  (1) {  
        delayMs (1000);                             // 1000  ms k®sleltet®s 
        PTD->PTOR = bit(1);                        // Ćtbillentj¿k a k®k LED §llapot§t 
    }  
}  

Program12_3  
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