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mƴ {ǀȊ 
 
нллуΩŘŜ tL/ ǾŜ //{ / ƛƭŜ ōŀǒƭŀŘƤƐƤƳ ƳƛƪǊƻŘŜƴŜǘƭŜȅƛŎƛ ǇǊƻƎǊŀƳƭŀƳŀ ƳŀŎŜǊŀƳŀ нллф ȅƤƭƤƴŎŀ /Ωƴƛƴ 
ƎǸŎǸƴǸ ƎǀǊŜǊŜƪ Iƛ-¢ŜŎƘ ǾŜ tL/ ƪƻƴǳǎǳƴŘŀΣ ŘŀƘŀ ǎƻƴǊŀǎƤƴŘŀ ƛǎŜ нллф ȅƤƭƤƴŘŀ ²ƛƴ!±w ƛƭŜ ƛƭƎƛƭƛ ōƛǊ ƪƛǘŀǇ 
yazarak devam ettim.  
 
.ǳ ǎǸǊŜ ȊŀǊŦƤ ōƻȅǳƴŎŀ Microchip PIC16Σ tL/муΣ tL/нпΣ ŘǎtL/ол ǾŜ ŘǎtL/ооC ǎŜǊƛƭŜǊƛƴƛƴ ȅŀƴƤƴŘŀΣ b·t 
ŦƛǊƳŀǎƤƴƤƴ [t/ ǎŜǊƛǎƛ !wa ƳƛƪǊƻŘŜƴŜǘƭŜȅƛŎƛƭŜǊƭŜ ǎƤƪœŀ œŀƭƤǒƳŀ ŦƤǊǎŀǘƤ ōǳƭŘǳƳΦ mȊŜƭƭƛƪƭŜ 
ƳƛƪǊƻŘŜƴŜǘƭŜȅƛŎƛƭŜǊ ƛƭŜ ǳƐǊŀǒŀƴ ƘŜǊƪŜǎƛƴ ǎƻƴ ŘǳǊŀƐƤ ǎŀȅƤƭŀōƛƭŜŎŜƪ w¢h{ ƪǳƭƭŀƴƤƳƤƴƤƴ ȅŀƴƤƴŘŀ / Řƛƭƛƴƛƴ 
ƎǸŎǸƴǸ ōƛǊ ƪŜȊ ŘŀƘŀ ƎǀǊŘǸƳΦ  
 
{ƻƴ ŘǀƴŜƳƭŜǊŘŜ ƛǎŜ ƎǸœ ŜƭŜƪǘǊƻƴƛƐƛ ƪƻƴǳǎǳƴŘŀ ƪŜƴŘƛƳƛ ƎŜƭƛǒǘƛǊƛǊƪŜƴΣ ƳƛƪǊƻŘŜƴŜǘƭŜȅƛŎƛƭŜǊƛƴ ƻȅƴŀŘƤƐƤ 
ƪǊƛǘƛƪ ƎǀǊŜǾƭŜǊŜ bizzat ǒŀƘƛǘ ƻƭŘǳƳΦ 
 
.ǳƴƭŀǊƤƴ ȅŀƴƤƴŘŀ ǀȊŜƭƭƛƪƭŜ ŀƴŀƭƻƎ ǾŜ ǎƛƴȅŀƭ ƛǒƭŜƳŜ ƪƻƴǳǎǳƴŘŀ ǳȊƳŀƴ ƻƭŀƴ ¢ŜȄŀǎ LƴǎΦ ŦƛǊƳŀǎƤƴƤƴ 
ŘǸƴȅŀŘŀ ƪǳƭƭŀƴƤƳƤƴƤƴ ȅŀȅƎƤƴƭŀǒƳŀǎƤƴƤ ƛǎǘŜŘƛƐƛ ǾŜ œƻƪ ŘǸǒǸƪ ƎǸœ ǘǸƪŜǘƛƳƛȅƭŜ ȅƻƭŀ œƤƪŀƴ a{tполΩǳƴ 
œŜǒƛǘƭƛ ǾŜǎƛƭŜƭŜǊƭŜ ƪǳƭƭŀƴƤŎƤƭŀǊŀ ŘŀƐƤǘƤƭƳŀǎƤ ǾŜ мсōƛǘ ƳƛƪǊƻŘŜƴŜǘƭŜȅƛŎƛƭŜǊŜ ȅŜƴƛ ŀŘƤƳ ŀǘƳŀƪ ƛǎǘŜȅŜƴƭŜǊŜ 
ōƛǊ ŦƤǊǎŀǘ ŘƻƐƳŀǎƤ ōŜƴƛƳ ŘŜ ōǳ ƪƻƴǳŘŀ œŀƭƤǒƳŀ ȅŀǇƳŀƳŀ ǾŜǎƛƭŜ ƻƭŘǳΦ 
 
¸ǳƪŀǊƤŘŀƪƛ ŘǸǒǸƴŎŜƭŜǊ ƤǒƤƐƤƴŘŀ ƘŀȊƤǊƭŀƴŀƴ ƪƛǘŀǇΣ ǎƛȊƭŜǊŜ a{tпол ƛƭŜ ƛƭƪ ŀŘƤƳƭŀǊƤ ŀǘƳŀȅƤ ǀƐǊŜǘƛǊƪŜƴ, 
ŘƛƐŜǊ ƳƛƪǊƻŘŜƴŜǘƭŜȅƛŎƛƭŜǊŘŜ ōǳƭǳƴƳŀȅŀƴ ōŀȊƤ ǀȊŜƭƭƛƪƭŜǊ ƘŀƪƪƤƴŘŀ ōƛƭƎƛ ǎŀƘƛōƛ ȅŀǇƳŀƴƤƴ ȅŀƴƤ ǎƤǊŀΣ /ƻŘŜ 
/ƻƳǇƻǎŜǊ {ǘǳŘƛƻΩƴǳƴ ƪǳƭƭŀƴƤƳƤƴƤ Řŀ ǎƛȊƭŜǊŜ ŀƪǘŀǊŀŎŀƪǘƤǊΦ 

CƤǊŀǘ 5ŜǾŜŎƛ 
!Ɛǳǎǘƻǎ нл11 

info@firatdeveci.com 
 

9ƭŜƪǘǊƛƪ ǾŜ ŜƭŜƪǘǊƻƴƛƐŜ ƎǀƴǸƭ ǾŜǊŜƴ ƘŜǊƪŜǎŜΧ 
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.m[«a м ς a{tпол D9b9[ m½9[[TY[9wT ±9 h{/ !¸!w[!wL 
 

мΦмύ a{tполCнлмоΩŜ DŜƴŜƭ .ŀƪƤǒ 

 
 Ŝƪƛƭ 1 - a{tполCнлмо DŜƴŜƭ ¸ŀǇƤ 

 
IŀȊƤǊƭŀƴŀƴ ƴƻǘ ōƻȅǳƴŎŀ ƪǳƭƭŀƴƤƭŀŎŀƪ ƻƭŀƴ a{tполCнлмоΩǸƴ ƎŜƴŜƭ ǀȊŜƭƭƛƪƭŜǊƛ ǘŀōƭƻ мΩŘŜƴ 
ƎǀǊǸƭŜōƛƭƛǊΦ 

Tablo 1- a{tполCнлмо mȊŜƭƭƛƪƭŜǊƛ 

Frequency (MHz) 16 

Flash (Kb) 2 

SRAM (byte) 128 

GPIO 10 

Timers ς 16bit 1 

Watchdog Var 

Brown Out Reset Var 

USI Var 

Comparators Yok 

Temp Sensor Var 

ADC 16bit Sigma Delta 

ADC Channel 4 adet 

 
1.2ύ a{tпол IŀƪƪƤƴŘŀ DŜƴŜƭ .ƛƭƎƛ ve Dikkat Edilmesi Gereken Hususlar 

 

a{tпол ¢ŜȄŀǎ LƴǎǘǊǳƳŜƴǘ ŦƛǊƳŀǎƤƴƤƴ ǸǊŜǘǘƛƐƛ œƻƪ ŘǸǒǸƪ ƎǸœ ǘǸƪŜǘƛƳƛȅƭŜ ǀƴ Ǉƭŀƴŀ œƤƪŀƴ ōƛǊ 
mikrodenetleyicidir. 16-ōƛǘ wL{/ ƳƛƳŀǊƛȅŜ ǎŀƘƛǇǘƛǊΣ ƛœŜǊƛǎƛƴŘŜ Lн/Σ {tLΣ ¦{!w¢Σ !5/ Ǝƛōƛ ƪƭŀǎƛƪ 
ƘŀƭƛƴŜ ƎŜƭƳƛǒ ōƛǊ œƻƪ ƳƻŘǸƭ ōǳƭǳƴŘǳǊƳŀƪǘŀŘƤǊΦ 
 
a{tпол ǇǊƻƎǊŀƳƭŀƳŀƪ ƛœƛƴ IAR Embedded Workbench ǸȊŜǊƛƴŜ ƪǳǊulu MSP430 derleyicisi ya 
da Code Composer Studio ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ .ǳ iki program da ¢L ǎƛǘŜǎƛƴŘŜƴ ǸŎǊŜǘǎƛȊ 
ƛƴŘƛǊƛƭŜǊŜƪ ƪǳƭƭŀƴƤƭŀōƛƭƳŜƪǘŜŘƛǊΦ 
 
/ƻŘŜ /ƻƳǇƻǎŜǊ {ǘǳŘƛƻΩƴǳƴ ƪǳƭƭŀƴƤƳƤ ōŀǎƛǘ ƻƭŘǳƐǳƴŘŀƴΣ ǇǊƻƧŜ ƻƭǳǒǘǳǊƳŀ ǾŜ ȅŀǊŀǘƳŀ 
ŀȅŀǊƭŀǊƤƴŀ ŘŜƐƛƴƛƭƳŜȅŜŎŜƪǘƛǊΦ 
 
IAR Embedded Workbench pǊƻƎǊŀƳƤ ƛƭŜ debug ƛǒƭŜƳƭŜǊƛ ȅŀǇƤƭŀŎŀƐƤƴŘŀ ǀȊŜƭƭƛƪƭŜ ŀǒŀƐƤŘŀƪƛ 
noktalara dikkat etmek gerekmektedir. 
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 Ŝƪƛƭ 2 - a{tпол hǇǘƛƻƴ ŀȅŀǊƤ 

 
mƴŎŜƭƛƪƭŜ ǒŜƪƛƭ 2ΩŘŜ ƎǀǊǸƭŜƴ ƪƤǎƤƳŘŀƴ ƻǇǘƛƻƴǎ ǎŜƪƳŜǎƛƴŜ ƎƛǊƳŜƪ ƎŜǊŜƪƛǊΦ 
 

 
 Ŝƪƛƭ 3 - tǊƻƎǊŀƳ !ȅŀǊƭŀǊƤ 

 
 Ŝƪƛƭ 3ΩtŜ ƎǀǊǸƭŜƴ Device ƪƤǎƳƤƴŘŀƴ ǀƴŎŜƭƛƪƭŜ ǇǊƻƎǊŀƳƭŀȅŀŎŀƐƤƳƤȊ ƛǒƭŜƳŎƛȅƛ ǎŜœƳŜƭƛΣ ŘŀƘŀ 
sonra Linker ƪƤǎƳƤƴŘŀƴ Other->Output Format->Intel Standart ǎŜœƛƭƳŜƭƛŘƛǊΦ .ǳ ƪƤǎƤƳ 
ǀƴŜƳƭƛŘƛǊ, œǸƴƪǸ ōǳ ŀȅŀǊ ȅŀǇƤƭƳazsa MSPпол œŀƭƤǒƳŀƳŀƪǘŀŘƤǊΦ 5ŀƘŀ ǎƻƴǊŀ 5ŜōǳƎƎŜǊ 
ƪƤǎƳƤƴŘŀƴ C9¢ 5ŜōǳƎƎŜǊΩƤΣ C9¢ ŘŜōǳƎƎŜǊ ƪƤǎƳƤƴŘŀƴ Řŀ TI USB-IFΩƤ ǎŜœƛǇΣ Automatic ƪƤǎƳƤƴƤƴ 
ȅŀƴƤƴŘŀƪƛ ōƻǒ ƪŀǊŜȅŜ ōŀǎƤǇ MSPполΩǳƴ ǘŀƪƤƭƤ ƻƭŘǳƐǳ COM ǇƻǊǘǳ ǎŜœƛƭƳŜƭƛ ǾŜ OK denmelidir. 
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1.3ύ a{tпол h{/ !ȅŀǊƭŀǊƤ 
 
M{tпол ƪŜƴŘƛ ƛœŜǊƛǎƛƴŘŜ ƪǳƭƭŀƴŀŎŀƐƤ о ŀŘŜǘ ǎŀŀǘ ƪŀȅƴŀƐƤƴŀ ǎŀƘƛǇǘƛǊΦ .ǳƴƭŀǊΤ 
 
Master Clock (MCLK)   Υ /t¦ ǾŜ ōƛǊƪŀœ œŜǾǊŜǎŜƭ ōƛǊƛƳ ǘŀǊŀŦƤƴŘŀƴ ƪǳƭƭŀƴƤƭƤǊΦ 
Sun-system Master Clock (SMCLK) Υ 4ŜǾǊŜǎŜƭ ōƛǊƛƳƭŜǊ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 
Auxiliary Clock (ACLK)  Υ 4ŜǾǊŜǎŜƭ ōƛǊƛƳƭŜǊ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 
 
.ǳ ōƛǊƛƳƭŜǊƛƴ ƴŀǎƤƭ ōŀƐƭŀƴŘƤƪƭŀǊƤ ǾŜ œƤƪƤǒŀ ƴŀǎƤƭ ȅŀƴǎƤŘƤƪƭŀǊƤ ǒŜƪƛƭ 4ΩǘŜ ƎǀǊǸƭŜōƛƭƛǊΦ 

 
 Ŝƪƛƭ 4 - hǎƛƭŀǘǀǊ YŀȅƴŀƪƭŀǊƤ 

 
 Ŝƪƛƭ 4ΩǘŜ ƎǀǊǸƭŜƴ a/[Y ǾŜȅŀ {a/[Y ƎŜƴŜƭƭƛƪƭŜ aIȊ ŘǸȊŜȅƭŜǊƛƴŘŜ ƛƪŜƴΣ !/[Y ōƛǊƛƳƛ ƛǎŜ 
ƎŜƴŜƭƭƛƪƭŜ ƪIȊ ƳŜǊǘŜōŜǎƛƴŘŜŘƛǊΦ a{tполΩŀ ǎŀŀǘ ǎƛƴȅŀƭƛ ǸǊŜǘŜƴ о ōƛǊƛƳ ōǳƭǳƴǳǊΥ 
 
Low-or-high-freq-crystal-osc (LFXT1)  : DŜƴŜƭŘŜ онƪIȊ ŎƛǾŀǊƤƴŘŀŘƤǊΦ 9ƐŜǊ ŘƤǒǘŀƴ 
ƪǊƛǎǘŀƭ ƪǳƭƭŀƴƤƭŀŎŀƪǎŀ MSPпол ƛƭŜ ǎŜƴƪǊƻƴƛȊŜ ȅŀǇƤƭƳŀǎƤ ƎŜǊŜƪƳŜƪǘŜŘƛǊΦ 
 
Internal Very-Low-Power-Low-Freq-Osc (VLO): Genellikle MSP430f2xx modellerinde 
ȅŀȅƎƤƴŘƤǊΦ YǊƛǎǘŀƭ ƪǳƭƭŀƴƤƭƳŀȅŀŎŀƪǎŀ [C·¢мΩƛƴ ŀƭǘŜǊƴŀǘƛŦƛŘƛǊΦ aǎǇполŦнлмо ƛœƛƴ ƘƤȊƤ мнƪIȊΩŘƛǊΦ 
 
Digitally Controlled Osc (DCO)   : ¢ǸƳ MSP430 entegrelerinde mevcuttur. 
мǳǎ ƛœƛƴŘŜ œŀƭƤǒƳŀȅŀ ōŀǒƭŀȅŀƴΣ ȅŀȊƤƭƤƳǎŀƭ ƻƭŀǊŀ ƪƻƴǘǊƻƭ ŜŘƛƭŜōƛƭŜƴΣ w/ ƻǎƛƭŀǘǀǊŘǸǊΦ 
 
CǊŜƪŀƴǎ ŀȅŀǊƭŀƳŀ ƪƤǎƳƤ 5/h/¢[Σ ./{/¢[м-3 registerleri ile IFG1 ve IE2 bitleri ile kontrol edilir. 
 

 
 Ŝƪƛƭ 5 - L or H Freq. Crystal Osc 
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1.3.1) VLO 
 
±[hΣ мнƪIȊ ƘƤȊƤƴŘŀ œŀƭƤǒŀƴ ƛƴǘŜǊƴŀƭ ƻǎƛƭŀǘǀǊŘǸǊ ǾŜ [C·¢м ȅŜǊƛƴŜ ȅŜƴƛ ƳƻŘŜƭƭŜǊŘŜ ƪǳƭƭŀƴƤƭƤǊΦ 
a{tполCнлмо ŘŀǘŀǎƘŜŜǘƛƴŘŜ [C·¢м ƳƻŘǸƭǸ œŀƭƤǒƤǊƪŜƴ 0.8uAΣ ±[h œŀƭƤǒƤǊƪŜƴ ƛǎŜ 0.5uA 
œŜƪƛƭŘƛƐƛ ǎǀȅƭŜƴƳƛǒǘƛǊΦ ±[hΣ ŘƤǒ ŜǘƪŜƴƭŜǊŜ ōŀƐƭƤ ƻƭŀǊŀƪ пƪIȊΩŘŜƴ нлƪIȊΩŜ ƪŀŘŀǊ ŘŜƐƛǒƪŜƴƭƛƪ 
ƎǀǎǘŜǊŜōƛƭƳŜƪǘŜŘƛǊΦ .ǳƴǳƴ ƛœƛƴ ȊŀƳŀƴƤƴ ǀƴŜƳ ƪŀȊŀƴŘƤƐƤ ŘŜǾǊŜƭŜǊŘŜ ƪǳƭƭŀƴƤƭƳŀƳŀǎƤ ƎŜǊŜƪƛǊΦ 
!ȅǊƤŎŀ ±[h ƪǳƭƭŀƴƤƭŘƤƐƤƴŘŀ [C·¢м ƳƻŘǸƭǸ ŜǘƪƛǎƛȊ ƪŀƭŀŎŀƐƤƴŘŀƴ tнΦс ǾŜ tнΦт ǇƛƴƭŜǊƛ ŘƛƧƛǘŀƭ Lκh 
ƻƭǳǊƭŀǊΦ !ǒŀƐƤŘŀƪƛ ǀǊƴŜƪǘŜ ƛǎŜ ±[h ǎŀŀǘ ƪŀȅƴŀƐƤ ƻƭŀǊŀƪ ǎŜœƛƭƳƛǒΣ P2.6 ve P2.7 dijital I/O 
ȅŀǇƤƭƳƤǒǘƤǊΦ 
 
#include  "msp430.h"            // MSP430 baĸlēk dosyasē 

 

void  main ( void  )  

{  

 int  i;  

   

 WDTCTL = WDTPW + WDTHOLD;   // Watchdog Timer'ē durdur. 

  

 BCSCTL3|=LFXT1S_2;    // ACLK, VLO'dan gelecek  

 IFG1 &= ~OFIFG;     // OSC hata bayraĵē siliniyor 

   

 __bis_SR_register(SCG1 + SCG0);  // DCO durduruluyor  

   

 BCSCTL2 |= SELM_3 | DIVM_0;        // MCLK = LFXT1  

   

 P1DIR=0xFF;               // P1 portu ēkēĸ olarak yºnlendiriliyor 

     

 for (;;)  

 {  

  P1OUT^=0xFF;        

            // P1 ēkēĸē belirli bir gecikmeden sonra terslenecek 

  i=6000; while (i -- ); // Belirli bir gecikme saĵlanēyor. 

 }  

}  
 
1.3.2) Digitally Controlled Oscillator (DCO) 
 
DCO birimi mikrodenetleyici enerjilendikten 1-нǳǎ ƛœƛƴŘŜ œŀƭƤǒƳŀȅŀ ōŀǒƭŀǊΦ 
RSELx ile 0.09-нлaIȊ ŀǊŀƭƤƐƤƴŘŀ ǊŀƴƎŜ ōŜƭƛǊƭŜƴƛǊƪŜƴΣ 
5/hȄ ƛƭŜ ŘŜ w{9[Ȅ ƛƭŜ ōŜƭƛǊƭŜƴŜƴ ŀǊŀƭƤƪǘŀƴ ҈у ƻǊŀƴƤƴŘŀ ŦǊŜƪŀƴǎ ǎŜœŜǊΦ 

 
 Ŝƪƛƭ о ς RSELx ve DCOx 
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w{9[Ȅ ǾŜ 5/hȄΩƛƴ ǎŜœǘƛƐƛ ŦǊŜƪŀƴǎ ŘŜƐŜǊƛ ƛǎŜ ŀǒŀƐƤŘŀƪƛ ŦƻǊƳǸƭŘŜƴ ƘŜǎŀǇƭŀƴŀōƛƭƛǊΦ 

 

 
.ǳ ƘŜǎŀǇƭŀ ǳƐǊŀǒƤƭƳŀƳŀǎƤ ƛœƛƴ ŘŜǊƭŜȅƛŎƛƴƛƴ ƛœƛƴŘŜ ŀǒŀƐƤŘŀƪƛ ǘŀƴƤƳƭŀƳŀƭŀǊ ȅŀǇƤƭƳƤǒǘƤǊΦ 
 
BCSCTL1=CALBC1_1MHZ // Set range 
DCOCTL =CALBC1_1MHZ // Set DCO step and modulation 
 
/![./м ƪƻŘǳ мaI½Σ уaI½Σ мнaI½ ǾŜ мсaI½ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 
 
¢ǸƳ ōǳƴƭŀǊƤ ŀȅŀǊƭŀŘƤƪǘŀƴ ǎƻƴǊŀ ǎŀŀǘ ƪŀȅƴŀƪ ǎŜœƛƳƛΣ ŘƛǾ ƛǒƭŜƳƭŜǊƛƴƛƴ ŀȅŀǊƭŀǊƤ Ǝƛōƛ ƛǒƭŜƳƭŜǊ ƛœƛƴ 
yine BCSCTL1-о ŀȅŀǊƭŀƴƳŀƭƤŘƤǊΦ 
 
9ƐŜǊ ȅǳƪŀǊƤŘŀƪƛ ƪŀƭƤǇƭŀǊ ƪǳƭƭŀƴƤƭƳŀƪ ƛǎǘŜƴƳƛȅƻǊǎŀ ŀǒŀƐƤŘŀƪƛ ǊŀƪŀƳƭŀǊ ƪǳƭƭŀƴƤƭŀǊŀƪ ȅƛƴŜ 
ƛǎǘŜƴƛƭŜƴ ŦǊŜƪŀƴǎ ŘŜƐŜǊƛ ŜƭŘŜ ŜŘƛƭŜōƛƭƛǊΦ 
 

freq RSELx MOD DOCx 

4MHz 1010 10111 101 

8MHz 1101 00000 100 

20MHz 1111 11010 110 

 
1.4ύ {ǘŀǘǳǎ wŜƎƛǎǘŜǊ YǳƭƭŀƴŀǊŀƪ {ŀŀǘ aƻŘǸƭǸƴǸ YƻƴǘǊƻƭ 9ǘƳŜƪ 
 
5ŀƘŀ œƻƪ ŘǸǒǸƪ ƎǸœ ƻǇŜǊŀǎȅƻƴƭŀǊƤ ƛƭŜ ƛƭƎƛƭƛ ƪƤǎƤƳŘƤǊΦ 
CPUOFF : a/[YΩȅƛ ŘŜŀƪǘƛŦ ŜŘŜǊΣ /t¦ ǾŜ a/[YΩȅƛ ƪǳƭƭŀƴŀƴ ŘƤǒ ŜƭŜƳŀƴƭŀǊ ŘǳǊǳǊΦ 
SCG1  : {a/[YΩȅƛ ŘŜŀƪǘƛŦ ŜŘŜǊΦ 
SCG0  : 5/ ƎŜƴŜǊŀǘƻǊǳ ƪŀǇŀǘƤǊΦ 
OSCOFF : ±[h ǾŜ [C·¢мΩƛ ƪŀǇŀǘƤǊΦ 
 
1.5ύ 5ǸǒǸƪ DǸœ ¢ǸƪŜǘƛƳƛ 
 
a{tпло ƛǒƭŜƳŎƛǎƛƴƛƴ œŜƪŜŎŜƐƛ ƎǸœ ȅŀȊƤƭƤƳǎŀƭ ƻƭŀǊŀƪ ŀȅŀǊƭŀƴŀōƛƭƳŜƪǘŜŘƛǊΦ 
 
Active Mode : a/[YΩȅƛ ŘŜŀƪǘƛŦ ŜŘŜǊΣ /t¦ ǾŜ a/[YΩȅƛ ƪǳƭƭŀƴŀƴ ŘƤǒ ŜƭŜƳŀƴƭŀǊ ŘǳǊǳǊΦ 
LPM0  : {a/[YΩȅƛ ŘŜŀƪǘƛŦ ŜŘŜǊΦ 
LPM3  : 5/ ƎŜƴŜǊŀǘƻǊǳ ƪŀǇŀǘƤǊΦ 
LPM4  : ±[h ǾŜ [C·¢мΩƛ ƪŀǇŀǘƤǊΦ 
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instrinsics.h ƪǸǘǸǇƘŀƴŜǎƛ ǘŀƴƤƳƭŀƴŀǊŀƪΣ 
 
__low_power_mode_3()    ǒŜƪƭƛƴŘŜ ƻ ƛǎǘŜƴƛƭŜƴ ƳƻŘŀ ƎƛǊƛƭŜōƛƭƛǊ ǾŜ 
__low_power_mode_off_on_exit()   ile tekrar aktif moda ŘǀƴǸƭŜōƛƭƛǊΦ 
 
!ȅǊƤŎŀΤ 
 
__bis_SR_register(LPM3_bits)   ƛƭŜ ŀȅŀǊƭŀƳŀƭŀǊ ȅŀǇƤƭŀŎŀƐƤ Ǝƛōƛ 
__bir_SR_register_on_exit(LPM3_bits)  ile ŘŜ ōǳ ƳƻŘŘŀƴ œƤƪƤǒ ȅŀǇƤƭŀōƛƭƛǊΦ 
 
1.6ύ CǊŜƪŀƴǎ 5ŜƐŜǊƭŜǊƛƴƛ !ȅŀǊƭŀƳŀƪ Tœƛƴ CŀȅŘŀƭƤ ¢ŀōƭƻ 
 

 

#define DCOCTL_             (0x0056)  /* DCO Clock Frequency Control */ 
DEFC(   DCOCTL            , DCOCTL_) 
#define BCSCTL1_            (0x0057)  /* Basic Clock System Control 1 */ 
DEFC(   BCSCTL1           , BCSCTL1_) 
#define BCSCTL2_            (0x0058)  /* Basic Clock System Control 2 */ 
DEFC(   BCSCTL2           , BCSCTL2_) 
#define BCSCTL3_            (0x0053)  /* Basic Clock System Control 3 */ 
DEFC(   BCSCTL3           , BCSCTL3_) 

D
C

O
C

T
L 

#define MOD0                (0x01)   /* Modulation Bit 0 */ 
#define MOD1                (0x02)   /* Modulation Bit 1 */ 
#define MOD2                (0x04)   /* Modulation Bit 2 */ 
#define MOD3                (0x08)   /* Modulation Bit 3 */ 
#define MOD4                (0x10)   /* Modulation Bit 4 */ 
#define DCO0                (0x20)   /* DCO Select Bit 0 */  
#define DCO1                (0x40)   /* DCO Select Bit 1 */ 
#define DCO2                (0x80)   /* DCO Select Bit 2 */ 

B
C

S
C

T
L
1 

#define RSEL0               (0x01)   /* Range Select Bit 0 */ 
#define RSEL1               (0x02)   /* Range Select Bit 1 */  
#define RSEL2               (0x04)   /* Range Select Bit 2 */ 
#define RSEL3               (0x08)   /* Range Select Bit 3 */ 
#define DIVA0               (0x10)   /* ACLK Divider 0 */ 
#define DIVA1               (0x20)   /* ACLK Divider 1 */ 
#define XTS                   (0x40)   /* LFXTCLK 0:Low Freq. / 1: High Freq. */ 
#define XT2OFF              (0x80)   /* Enable XT2CLK */ 
 
#define DIVA_0              (0x00)   /* ACLK Divider 0: /1 */ 
#define DIVA_1              (0x10)   /* ACLK Divider 1: /2 */ 
#define DIVA_2              (0x20)   /* ACLK Divider 2: /4 */ 
#define DIVA_3              (0x30)   /* ACLK Divider 3: /8 */ 
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B
C

S
C

T
L
2

 
#define DIVS0               (0x02)   /* SMCLK Divider 0 */ 
#define DIVS1               (0x04)   /* SMCLK Divider 1 */ 
#define SELS                (0x08)   /* SMCLK Source Select 0:DCOCLK / 1:XT2CLK/LFXTCLK 
*/  
#define DIVM0               (0x10)   /* MCLK Divider 0 */ 
#define DIVM1               (0x20)   /* MCLK Divider 1 */ 
#define SELM0               (0x40)   /* MCLK Source Select 0 */  
#define SELM1               (0x80)   /* MCLK Source Select 1 */ 
 
#define DIVS_0              (0x00)   /* SMCLK Divider 0: /1 */ 
#define DIVS_1              (0x02)   /* SMCLK Divider 1: /2 */ 
#define DIVS_2              (0x04)   /* SMCLK Divider 2: /4 */  
#define DIVS_3              (0x06)   /* SMCLK Divider 3: /8 */ 
 
#define DIVM_0              (0x00)   /* MCLK Divider 0: /1 */ 
#define DIVM_1              (0x10)   /* MCLK Divider 1: /2 */ 
#define DIVM_2              (0x20)   /* MCLK Divider 2: /4 */ 
#define DIVM_3              (0x30)   /* MCLK Divider 3: /8 */ 
 
#define SELM_0              (0x00)   /* MCLK Source Select 0: DCOCLK */ 
#define SELM_1              (0x40)   /* MCLK Source Select 1: DCOCLK */ 
#define SELM_2              (0x80)   /* MCLK Source Select 2: XT2CLK/LFXTCLK */ 
#define SELM_3              (0xC0)   /* MCLK Source Select 3: LFXTCLK */ 

B
C

S
C

T
L
3

 

#define LFXT1OF             (0x01)   /* Low/high Frequency Oscillator Fault Flag */ 
#define XT2OF               (0x02)   /* High frequency oscillator 2 fault flag */ 
#define XCAP0               (0x04)   /* XIN/XOUT Cap 0 */ 
#define XCAP1               (0x08)   /* XIN/XOUT Cap 1 */ 
#define LFXT1S0             (0x10)   /* Mode 0 for LFXT1 (XTS = 0) */ 
#define LFXT1S1             (0x20)   /* Mode 1 for LFXT1 (XTS = 0) */ 
#define XT2S0               (0x40)   /* Mode 0 for XT2 */ 
#define XT2S1               (0x80)   /* Mode 1 for XT2 */ 
 
#define XCAP_0              (0x00)   /* XIN/XOUT Cap : 0 pF */ 
#define XCAP_1              (0x04)   /* XIN/XOUT Cap : 6 pF */ 
#define XCAP_2              (0x08)   /* XIN/XOUT Cap : 10 pF */ 
#define XCAP_3              (0x0C)   /* XIN/XOUT Cap : 12.5 pF */ 
 
#define LFXT1S_0            (0x00)   /* Mode 0 for LFXT1 : Normal operation */ 
#define LFXT1S_1            (0x10)   /* Mode 1 for LFXT1 : Reserved */ 
#define LFXT1S_2            (0x20)   /* Mode 2 for LFXT1 : VLO */ 
#define LFXT1S_3            (0x30)   /* Mode 3 for LFXT1 : Digital input signal */ 
 
#define XT2S_0              (0x00)   /* Mode 0 for XT2 : 0.4 - 1 MHz */ 
#define XT2S_1              (0x40)   /* Mode 1 for XT2 : 1 - 4 MHz */ 
#define XT2S_2              (0x80)   /* Mode 2 for XT2 : 2 - 16 MHz */ 
#define XT2S_3              (0xC0)   /* Mode 3 for XT2 : Digital input signal */ 
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.m[«a н ς MSP430 DTwT  4LYL  !¸!w[!wL 

 
MSP430F2013 denetleyicisinin Ǉƛƴ ȅŀǇƤǎƤ ŀǒŀƐƤŘŀƪƛ ǒŜƪƛƭŘŜ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ 
 

 
 Ŝƪƛƭ п ς a{tполCнлмо tƛƴ ¸ŀǇƤǎƤ 

 

 ŜƪƛƭŘŜ ŘŜ ƎǀǊǸƭŜŎŜƐƛ ǸȊŜǊŜ Ǉƛƴ ǎŀȅƤǎƤƴƤƴ ŘǸǒǸƪ ƻƭƳŀǎƤƴŘŀƴ ŘƻƭŀȅƤ a{tполΩŘŀ ōƛǊ ǇƛƴŜ ōƛǊŘŜƴ 
œƻƪ ƎǀǊŜǾ ȅǸƪƭŜƴƳƛǒǘƛǊΦ 
 
2.1) Pin ̧ ǀƴƭŜƴŘƛǊƳŜƭŜǊƛ ǾŜ YǳƭƭŀƴƤƳƤ 
 
5ƛƐŜǊ ƳƛƪǊƻƛǒƭŜƳŎƛƭŜǊŘŜƴ ŦŀǊƪƭƤ ƻƭŀǊŀƪ a{tполΩŘŀ Ǉƛƴ ƎǀǊŜǾƭŜǊƛƴƛ ǀȊŜƭ ƻƭŀǊŀƪΣ ŘƛƐŜǊ 
ǊŜƎƛǎǘŜǊƭŜǊŘŜƴ ōŀƐƤƳǎƤȊ ǎŜœƳŜƪ ƳǸƳƪǸƴŘǸǊΦ 
DŜƴŜƭ ŀƴƭŀƳŘŀ ƛǎŜ Ǉƛƴ ȅǀƴƭŜƴŘƛǊƳŜƭŜǊƛƴƛ ǎŀƐƭŀȅŀƴ ǊŜƎƛǎǘŜǊƭŜǊ ǾŜ ƎǀǊŜǾƭŜǊƛ ƪƤǎŀŎŀ ǒǀȅƭŜŘƛǊΦ 
 

¶ PxIN   : Port okuma registeridir. SadecŜ ƻƪǳƳŀ ȅŀǇƤƭŀōƛƭƛǊΦ 

¶ PxOUT   : tƻǊǘ œƤƪƤǒ ǊŜƎƛǎǘŜǊƛŘƛǊΦ hƪǳƳŀ ǾŜ ȅŀȊƳŀ ȅŀǇƤƭŀōƛƭƛǊΦ 

¶ PxDIR   : tƻǊǘ ȅǀƴƭŜƴŘƛǊƳŜǎƛŘƛǊΦ  
.ƛǘ м ƻƭŘǳƐǳƴŘŀ œƤƪƤǒΣ л ƻƭŘǳƐǳƴŘŀ ƎƛǊƛǒǘƛǊΦ  
.ǳ ǀȊŜƭƭƛƪ ƛǘƛōŀǊƛ ƛƭŜ !±wΩƭŜǊŜ ōŜƴȊŜƳŜƪǘŜŘƛǊΦ 

¶ PxREN   : Pull-ǳǇ ŘƛǊŜƴœ ŜƪƭŜƳŜ ȅŀ Řŀ œƤƪŀǊƳŀ registeridir.  
м ƻƭŘǳƐǳƴŘŀ ƛƭƎƛƭƛ ǇƛƴŜ Ǉǳƭƭ-up direnci ōŀƐƭŀƳŀƪǘŀŘƤǊΦ 

¶ PxSEL VE PxSEL2  : tƛƴƭŜǊƛƴ ōƛǊƛƴŎƛƭ ǾŜ ƛƪƛƴŎƛƭ ƎǀǊŜǾƭŜǊƛƴƛ ǎŜœƳŜ ǊŜƎƛǎǘŜǊƭŜǊƛŘƛǊΦ  
mȊŜƭƭƛƪƭŜǊƛ ŀǒŀƐƤŘŀƪƛ ǘŀōƭƻ нΩŘŜ ōŜƭƛǊǘƛƭƳƛǒǘƛǊΦ 

 
Tablo 2 - tƛƴ DǀǊŜǾƭŜǊƛƴƛƴ ¢ŀƴƤƳƤ 

 
 
Tƭƪ ǀǊƴŜƐƛƳƛȊŘŜ ǇƛƴƭŜǊƛƴ ōƛǊƛƴŎƛ ƎǀǊŜǾƭŜǊƛƴƛ ƪǳƭƭŀƴŀǊŀƪ tмΦл ǾŜ tмΦпΩǸƴ ōƛǊƛƴŎƛƭ ƎǀǊŜǾƭŜǊƛ ƻƭŀƴ 
ǎƤǊŀǎƤȅƭŀ !/[Y ǾŜ {a/[Y ƪǊƛǎǘŀƭ ŦǊŜƪŀƴǎƭŀǊƤƴƤ ōǳ ōŀŎŀƪƭŀǊŘŀƴ ƎǀǊŜƭƛƳΦ 
.ǳƴǳƴ ƛœƛƴ ǀƴŎŜƭƛƪƭŜ P1SEL=0x11 ƻƭƳŀƭƤŘƤǊΦ DŜǊƛ ƪŀƭŀƴ ǇǊƻƎǊŀƳ ƛǎŜ ŀǒŀƐƤŘŀƪƛ ƎƛōƛŘƛǊΦ 
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//               MSP430F20xx  

//             -----------------  

//         /| \ |                |  

//          | |                 |  

//          -- | RST              |  

//            |                 |  

//            |       P1.4/SMCLK| -- >SMCLK = Default DCO // 8MHz ĸu anlēk 

//            |             P1.1| -- >MCLK/10 = DCO/10  // 800kHz  

//            |        P1.0/ACLK| -- >ACLK = 12kHz  

//  

 

#include   <msp430.h>  

 

void  main ( void )  

{  

    WDTCTL = WDTPW +WDTHOLD;        // Watchdog timer kapatēlēyor 

  

  // 1Mhz  

  // BCSCTL1 = CALBC1_1MHZ;  

  // DCOCTL  = CALDCO_1MHZ;  

  // BCSCTL3= LFXT1S_2;  

 

  // 8Mhz  

  BCSCTL1= CALBC1_8MHZ;             // Kristal ĸu anlēk 8MHz ayarlanēyor 

  DCOCTL = CALDCO_8MHZ; 

  BCSCTL3= LFXT1S_2;  

   

  // 12Mhz  

  // BCSCTL1 = CALBC1_12MHZ;  

  // DCOCTL = CALDCO_12MHZ;  

  // BCSCTL3= LFXT1S_2;  

 

  // 16Mhz ayarlamak iin 

  // BCSCTL1 = CALBC1_16MHZ;  

  // DCOCTL = CALDCO_16MHZ;  

  // BCSCTL3= LFXT1S_2;  

 

    P1DIR |= 0xFF;              // P1 portu ēkēĸ olarak yºnlendiriliyor 

    P1SEL |= 0x11;              // P1.0 ACLK, P1.4 SMCLK oluyor  

   

    for (;;)  

    {  

        P1OUT ^= 0x02;      // P1.1 pini her dºng¿de deĵiĸtiriliyor 

    }  

}  
 
Resim 1ΩŘŜ tмΦпΩŘŜƴ œƤƪŀƴ ǎƛƴȅŀƭƛƴ ƻǎƛƭƻǎƪƻǇ ǒŜƪƭƛƴƛ ƎǀǊŜōƛƭƛǊǎƛƴƛȊΦ 
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Resim 1 ς 8MHz Clock Sinyali 

2.2) Port Kesmeleri 
 
tм ǾŜ tн ǇƻǊǘƭŀǊƤ ǸȊŜǊƭŜǊƛƴŘŜki ŘŜƐƛǒƛƳƭŜǊŜ ƪŜǎƳŜ ǸǊŜǘŜōƛƭƳŜƪǘŜŘƛǊƭŜǊΦ !ȅǊƤŎŀ ōǳ ƪŜǎƳŜƭŜǊƛ 
ǘǸƳ ǇƻǊǘ ŘŜƐƛƭΣ ǘŜƪŜǊ ǘŜƪŜǊ ƪƻƴǘǊƻƭ ŜŘŜōƛƭƳŜƪ ŘŜ ƳǸƳƪǸƴŘǸǊΦ 
Bu ƪŜǎƳŜȅƛ ƪƻƴǘǊƻƭ ŜŘŜƴ ǊŜƎƛǎǘŜǊƭŜǊ ǾŜ ƎǀǊŜǾƭŜǊƛ ƛǎŜ ǒǀȅƭŜŘƛǊΦ 
 

¶ P1IE, P2IE :  tм ǾŜȅŀ tн ǇƻǊǘ ŘŜƐƛǒƛƳ ƪŜǎƳŜǎƛ ŀƪǘƛŦ 

¶ P1IFG, P2IFG : tм ǾŜȅŀ tн ǇƻǊǘ ŘŜƐƛǒƛƳ ƪŜǎƳŜ ōŀȅǊŀƪƭŀǊƤΦ .ǳǊŀŘŀ Řƛƪƪŀǘ 
ŜŘƛƭƳŜǎƛ ƎŜǊŜƪŜƴ Ŝƴ ǀƴŜƳƭƛ ƪƻƴǳΣ ŜƐŜǊ ǇƻǊǘ ŘŜƐƛǒƛƳ ƪŜǎƳŜǎƛ ŀƪǘƛŦ ŜŘƛƭƛǊǎe ve o andan 
ǎƻƴǊŀ ƘŜǊƘŀƴƎƛ ōƛǊ ƎƛǊƛǒ œƤƪƤǒΣ ȅǀƴƭŜƴŘƛǊƳŜΣ ǇƻǊǘǘŀƴ ƻƪǳƳŀ ȅŀǇƳŀ Ǝƛōƛ ƛǒƭŜƳƭŜǊŘŜ ōǳ 
ōŀȅǊŀƪƭŀǊ ǎŜǘ ŜŘƛƭƛǊΦ .ǳƴǳƴ ƛœƛƴ ǇǊƻƎǊŀƳŘŀ ōǳ Ƙǳǎǳǎŀ Řƛƪƪŀǘ ŜŘƛƭƳŜƭƛŘƛǊΦ 

¶ P1IES, P2IES :  tм ǾŜȅŀ tнΩŘŜ ƘŀƴƎƛ ŘŜƐƛǒƛƪƭƛƪƭŜǊƛƴ ƪƻƴǘǊƻƭ ŜŘƛƭŜŎŜƐƛ ōŜƭƛǊǘƛƭƛǊΦ 
Hangƛ ōƛǘƛƴ ƘŀƴƎƛ ǘŜǘƛƪƭŜƳŜȅƛ ƪƻƴǘǊƻƭ ŜǘǘƛƐƛƴƛ ƛǎŜ ŀǒŀƐƤŘŀ ƎǀǊŜōƛƭƛǊǎƛƴƛȊΦ 
 

Tablo 3 - ¢ŜǘƛƪƭŜƳŜ YƻƴǘǊƻƭǸ 

 
a{tполΩŘŀΣ ǇƻǊǘ ŘŜƐƛǒƛƳƛ ƪŜǎƳŜ ƪƻƴǘǊƻƭǸ ƛœƛƴ ŀǒŀƐƤŘŀƪƛ ȅŀǇƤ ƪǳƭƭŀƴƤƭƤǊΥ 
 
#pragma vector=PORT1_VECTOR 
__interrupt void isim(void) 
 
#pragma vector=PORT1_VECTOR yerine #pragma vector=PORT2_VECTOR ȅŀȊƤƭŀǊŀƪ tнΩƴƛƴ 
ŘŜƐƛǒƛƳ ƪŜǎƳŜǎƛ ŘŜ ƎǀȊƭŜƴŜōƛƭƛǊΦ YŜǎƳŜƴƛƴ œƤƪƤǒƤƴŘŀ ƛǎŜ ŀȅƴƤ tL/ΩǘŜ ƻƭŘǳƐǳ Ǝƛōƛ ƪŜǎƳŜ ōŀȅǊŀƐƤ 
temizlenmelidir. 
 
a{tполΩŘŀ ƪŜǎƳŜƭŜǊƛ ŀœƳŀƪ ƛœƛƴ ƛǎŜ _EINT(); Ŧƻƴƪǎƛȅƻƴǳ ƪǳƭƭŀƴƤƭƤǊΦ 
 
YŜǎƳŜƭŜǊƭŜ ƛƭƎƛƭƛ ōƛƭƎƛƭŜǊ ŘŀƘŀ ǎƻƴǊŀƪƛ ōǀƭǸƳƭŜǊŘŜ ǾŜǊƛƭŜŎŜƪǘƛǊΦ 
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.m[«a о ς MSP430 TIMER AYARLARI 

 
3.1) TimerA Birimi 
 
TimerA birimi 16bit ve п ŀȅǊƤ ƳƻŘŀ œŀƭƤǒŀōƛƭŜƴ ōƛǊ ǘƛƳŜǊ ōƛǊƛƳƛŘƛǊΦ {ŀŀǘ ƪŀȅƴŀƪƭŀǊƤ ƛǎǘŜƴƛƭŘƛƐƛ 
Ǝƛōƛ ǎŜœƛƭŜōƛƭƛǊ ǾŜ н ȅŀ Řŀ о ŀŘŜǘ ŎŀǇǘǳǊŜκŎƻƳǇŀǊŜ ǊŜƎƛǎǘŜǊƛ ƛœŜǊƛǊΦ !ȅǊƤŎŀ t²a ŀȅŀǊƭŀƳŀǎƤ Řŀ 
ȅƛƴŜ ōǳ ǎŀȅƤŎƤ ƛƭŜ ȅŀǇƤƭŀōƛƭƛǊΦ 
 
оΦмΦмύ ¢ƛƳŜǊ! {ŀȅƤŎƤ aƻŘǳ 
 

 
 Ŝƪƛƭ 6 - ¢ƛƳŜǊ! {ŀȅƤŎƤ YƤǎƳƤ 

 

¢ƛƳŜǊ! ǎŀȅƤŎƤ ƪƤǎƳƤ  Ŝƪƛl 6Ωda ƎǀǊǸƭŜŎŜƐƛ ǸȊŜǊŜ ŦŀǊƪƭƤ ǎŀŀǘ ƪŀȅƴŀƪƭŀǊƤƴŘŀƴ ōŜǎƭŜƴŜōƛƭƳŜƪǘŜŘƛǊΦ 
.ǳ ƪŀȅƴŀƐƤ ǎŜœŜƴ TASSELx bitleridir. Daha sonra ǎŜœƛƭŜƴ ǎŀŀǘ ƪŀȅƴŀƐƤ IDx ƛƭŜ ōǀƭǸƳ ƻǊŀƴƤƴŀ 
ƎƛǊŜǊ ǾŜ ȅǸƪǎŜƭŜƴ ƪŜƴŀǊŘŀ ǘŜǘƛƪƭŜƴƳŜƪ ǸȊŜǊŜ мс ōƛǘƭƛƪ ǎŀȅƤŎƤ ǎŀȅƳŀȅŀ ōŀǒƭŀǊΦ TǎǘŜƴƛƭŜƴ ŀƴŘŀ 
TACLR biti 1 ȅŀǇƤƭŀǊŀƪ TAR ǊŜƎƛǎǘŜǊƛƴƛƴ ƛœŜǊƛƐƛ ǎƤŦƤǊƭŀƴŀōƛƭƛǊΦ MCx ƛƭŜ ǎŀȅƤŎƤ ƳƻŘƭŀǊƤ ǎŜœƛƭƛǊΣ ǎŀȅƤŎƤ 
ƳƻŘΩŀ ƎǀǊŜΣ ŘƻƭŘǳƐǳƴŘŀ ƪŜǎƳŜ ōŀȅǊŀƐƤ œŜƪŜǊΦ 
 
¢ƛƳŜǊ! ŀȅŀǊƭŀƴƤǊƪŜƴ ȊŀƳŀƴƭŀȅƤŎƤƴƤƴ ƪŀǇŀƭƤ ƻƭƳŀǎƤ a{t ŘŀǘŀǎƘŜŜǘƛƴŘŜ ǀƴŜǊƛƭƳƛǒǘƛǊΦ !ȅǊƤŎŀ 
¢ƛƳŜǊ!ΩƴƤƴ œŀƭƤǒƳŀǎƤ ƛœƛƴ MCxΩƛƴ Ƴǳǘƭŀƪŀ ǎƤŦƤǊŘŀƴ ōǸȅǸƪ ƻƭƳŀǎƤ ƎŜǊŜƪƳŜƪǘŜŘƛǊΦ 
 
¢ƛƳŜǊ!ΩȅƤ ƪƻƴǘǊƻƭ ŜŘŜƴ ǊŜƎƛǎǘŜǊƭŜǊ ƛǎŜ ŀǒŀƐƤŘŀƪƛ ƎƛōƛŘƛǊΦ 
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TASSELx {ŀŀǘ YŀȅƴŀƐƤ {ŜœƛƳ .ƛǘƛ 
00 ς TACLK 
01 ς ACLK 
10 ς SMCLK 
11 ς INCLK 

IDx 5ƛǾƛŘŜǊ ό.ǀƭǸŎǸύ 
00 ς /1 
01 ς /2 
10 ς /4 
11 ς /8 

MCx Mode Kontrol 
00 ς Stop Mode 
01 ς ¦Ǉ aƻŘŜ ό¢!//wлΩŀ ƪŀŘŀǊ ǎŀȅŀŎŀƪύ 
10 ς /ƻƴǘƛƴƛƻǳǎ aƻŘŜ όлȄCCCCΩŜ ƪŀŘŀǊ ǎŀȅŀŎŀƪύ 
11 ς TACCR0-0- TACCR0-лΦΦ ǒŜƪƭƛƴŘŜ ǎŀȅŀŎŀƪ 

TACLR ¢ƛƳŜǊ!ΩȅƤ ǎƛƭŜƴ ōƛǘ 

TAIE TimerA interrupt enable 

TAIFG TimerA interrupt flag 

 
5ƛƐŜǊ ǊŜƎƛǎǘŜǊƭŜǊ ƛœƛƴ ŘŀǘŀǎƘŜŜǘΩŜ ōŀƪƤƴƤȊΦ 
 
3.1.1.1) TimerA Stop Modu 
 
.ǳ ƳƻŘŘŀ ǎŀȅƤŎƤ ŘǳǊŘǳǊǳƭǳǊΦ .ƛǊ ƴŜǾƛ ǎŀȅƤŎƤƴƤƴ œŀƭƤǒƳŀȅŀŎŀƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 
 

3.1.1.2) TimerA Up Modu 
 

.ǳ ƳƻŘŘŀ ǎŀȅƤŎƤ TACCRx ǊŜƎƛǎǘŜǊƛƴŜ ȅǸƪƭŜƴŜƴ ŘŜƐŜǊ ƪŀŘŀǊ ŀǊǘǘƤƪǘŀƴ ǎƻƴǊŀ ǎŀȅƤŎƤ ǎƤŦƤǊƭŀƴƤǊ ǾŜ 
ǘŜƪǊŀǊ ǎŀȅƤŎƤ ƪŜƴŘƛƴƛ TACCRxΩŜ ƪŀŘŀǊ ŀǊǘǘƤǊƤǊΦ  Ŝƪƛƭ тΩŘŜ ōǳ ƳƻŘǳƴ œŀƭƤǒƳŀ ǒŜƪƭƛ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ 

 
 Ŝƪƛƭ 7 ς TimerA Up Modu 

{ŀȅƤŎƤ ǳǇ ƳƻŘŘŀȅƪŜƴ ǎŀȅƤŎƤ ŘƻƭŘǳƐǳƴŘŀ //LCDΣ ǎƤŦƤǊ ŘŜƐŜǊƛƴŜ ǳƭŀǒǘƤƐƤƴŘŀ ƛǎŜ ¢!LCD ōŀȅǊŀƐƤ ǎŜǘ 
ŜŘƛƭƛǊΦ .ǳ ƪƤǎƤƳ ǒŜƪƛƭ уΩŘŜƴ œƻƪ ƴŜǘ ƎǀǊǸƭŜōƛƭƛǊΦ 

 
 Ŝƪƛƭ 8 - Up Modda Set Edilen Bayraklar 
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¢ƛƳŜǊ! ǳǇ ƳƻŘŜ œŀƭƤǒƤǊƪŜƴ ǘƛƳŜǊ ŦǊŜƪŀƴǎƤ ŀǒŀƐƤŘŀƪƛ ŦƻǊƳǸƭ ƛƭŜ ƘŜǎŀǇƭŀƴŀōƛƭƛǊΦ 

█◄░□▄►
█╬■▓

╓░○░▀▄► ╥╪■◊▄╣═╒╡╡●
 

 
Tƭƪ ǀǊƴŜƐƛƳƛȊŘŜ м500IȊΩƭƛƪ ōƛǊ ǘƛƳŜǊ ƪǳǊŀƭƤƳ ǾŜ ōǳƴǳ tмΦлΩŘŀƴ ŘƤǒŀǊƤȅŀ ŀƭŀƭƤƳΦ !ǒŀƐƤŘŀƪƛ 
ǇǊƻƎǊŀƳ ǀƴŎŜƭƛƪƭŜ ¢!//wлΩŀ ƪŀŘŀǊ ǎŀȅƤǇ ƪŜǎƳŜ ǸǊŜǘŜŎŜƪǘƛǊΦ IŜǊ ŘǀƴƎǸŘŜ ǇƻǊǘ ŘǀƴƎǸǎǸ ōƛǊ 
ƪŜǊŜ ŘŜƐƛǒŜŎŜƐƛƴŘŜƴ ǇƛƴŘŜƴ ŀƭŀŎŀƐƤƳƤȊ ŦǊŜƪŀƴǎ трлIȊ ƻƭŀŎŀƪǘƤǊΦ 
 
#include  <msp430.h>          // MSP430 baĸlēk dosyasē 

 

void  main( void  )  

{  

 WDTCTL = WDTPW + WDTHOLD; // Watchdog Timer'ē durdur. 

  

 BCSCTL1= CALBC1_16MHZ;    // Kristal ĸu anlēk 16MHz ayarlanēyor 

 DCOCTL = CALDCO_16MHZ; 

 BCSCTL3= LFXT1S_2;  

         

 TAR=0x0000;      // TAR deĵeri sēfērlanēyor 

 TACTL=0x02D6;     

// SMCLK seili, MOD1, 1:8, Interrupt Enable, Interrupt Flag temizleniyor 

 TACCR0= 1334 ;     

// TACCR0 deĵerine 16.000.000/8=2.000.000/1500=1. 334  y¿kleniyor 

         

 P1DIR=0x FF;   // P1  ēkēĸ olarak ayarlanēyor 

         

 for (;;)  

 {  

  if ((TACTL&0x0001)==0x0001)    // TimerA kesmesi bekleniyor  

  {  

   P1OUT^=0xFF;   // Kesme gelince P1 ēkēĸlarē tersleniyor 

   TACTL&=0xFFFE; // Kesme bayraĵē temizleniyor 

  }  

 }  

}  

 
¸ǳƪŀǊƤŘŀƪƛ ƪƻŘǳƴ œŀƭƤǒŀƴ Ƙŀƭƛƴƛ ǊŜǎƛƳ нΩŘŜ ƎǀǊŜōƛƭƛǊǎƛƴƛȊΦ ¸ŀƭƴƤȊ ōǳ ǘǸǊ ȅŀȊƤƳ ƻƭŘǳƪœŀ 
ŀƳŀǘǀǊŘǸǊΦ  ƛƳŘƛ ōǳƴǳ ƎƛŘŜǊƳŜƪ ƛœƛƴ ¢ƛƳŜǊ! ƪŜǎƳŜǎƛƴƛ ƪǳƭƭŀƴŀŎŀƐƤȊΦ 
 

 
Resim 2 ς ~750Hz Clock Sinyali 
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#include  <msp430.h >         // MSP430 baĸlēk dosyasē 

 

// TimerA kesme vektºr¿ 

#pragma  vector=TIMERA0_VECTOR  

__interrupt void  Timer_A  ( void )  

{  

  P1OUT^=0xFF;              // Kesme gelince P1 ēkēĸlarē tersleniyor 

}  

 

void  main ( void  )  

{  

  WDTCTL = WDTPW + WDTHOLD;  // Watchdog Timer'ē durdur. 

  

  BCSCTL1= CALBC1_16MHZ;   // Kristal ĸu anlēk 16MHz ayarlanēyor 

  DCOCTL = CALDCO_16MHZ; 

  BCSCTL3= LFXT1S_2;  

         

  TAR=0x0000;             // TAR deĵeri sēfērlanēyor 

  TACTL=0x02D6;            

// SMCLK seili, MOD1, 1:8, Interrupt Enable, Interrupt Flag temizleniyor  

  TACCR0=1334 ;            

  TACCTL0=CCIE;           // CCIFG interrupt'ē aēlēyor   

         

  P1DIR=0xFF;             // P1 ēkēĸ olarak ayarlnēyor 

   

  _EINT();                // Genel kesmeler aēlēyor 

         

  for (;;);  

}  
 
.ǳ ǀǊƴŜƐƛƳƛȊŘŜ ƛǎŜ ¢ƛƳŜǊ! ōƛǊƛƳƛƴƛƴ ǎŀŀǘ ƪŀȅƴŀƐƤƴƤ ƛœ ƪǊƛǎǘŀƭ ƻƭŀƴ мнYIȊΩŘŜƴ ŀƭƤǇ ōƛǊ ǎŀƴƛȅŜŘŜ 
ōƛǊ ƭŜŘ ȅŀƪƤǇ ǎǀƴŘǸǊŜƴ ƪƻŘǳ ȅŀȊŀŎŀƐƤȊΦ 
 
#include  <msp430.h >         // MSP430 baĸlēk dosyasē 

 

#pragma  vector=TIMERA0_VECTOR  

__interrupt void  Timer_A  ( void )  

{  

  P1OUT^=0xFF;              // Kesme gelince P1 ēkēĸlarē tersleniyor 

}  

 

void  main ( void  )  

{  

  WDTCTL = WDTPW + WDTHOLD;  // Watchdog Timer'ē durdur. 

    

  BCSCTL3|=LFXT1S_2;    // ACLK, VLO'dan gelecek  

  IFG1 &= ~OFIFG;     // OSC hata  bayraĵē siliniyor 

  TAR=0x0000;             // TAR deĵeri sēfērlanēyor 

  TACTL=0x0116;           // ACLK seili, MOD1, 1:1, Interrupt Enable, 

Interrupt Flag temizleniyor  

  TACCR0=6000;            // TACCR0 deĵerine 12.000/1=12.000/2=6.000 

y¿kleniyor 

  TACCTL0=CCIE;           // CCIFG interrupt'ē aēlēyor   

         

  P1DIR=0xFF;             // P1 ēkēĸ olarak ayarlnēyor 

 

  _EINT();                // Genel kesmeler aēlēyor 

         

  for (;;);  

}  
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Bu kod da ƛǎǘŜŘƛƐƛƳƛȊ Ǝƛōƛ ƎŜǊœŜƪǘŜ œŀƭƤǒƳŀƪǘŀŘƤǊΦ 
 
3.1.1.3) TimerA Continuous Modu 
 
¢ƛƳŜǊ! Ŏƻƴǘƛƴǳƻǳǎ ƳƻŘŘŀ œŀƭƤǒƤǊƪŜƴ ǒŜƪƛƭ фΩŘŀ ƎǀǊǸƭŘǸƐǸ Ǝƛōƛ ǀƴŎŜƭƛƪƭŜ лȄCCCCΩŜ ƪŀŘŀǊ ǎŀȅŀǊ 
ǾŜ ŘŀƘŀ ǎƻƴǊŀ ǎŀȅƤŎƤ ǎƤŦƤǊƭŀƴƤǊΦ {ƤŦƤǊƭŀƴŘƤƐƤ ŀƴŘŀ ƛǎŜ TAIFG ōŀȅǊŀƐƤ ǎŜǘ ŜŘƛƭƛǊΦ 

 
 Ŝƪƛƭ 9 - TimerA Cont. Mod 

 
.ǳ ƪƻƴǳŘŀ ǘƛƳŜǊ ŦǊŜƪŀƴǎƤ ŀǒŀƐƤŘŀƪƛ ŦƻǊƳǸƭƭŜ ƘŜǎŀǇƭŀƴƤǊΦ 
 

█◄░□▄►
█╬■▓

╓░○░▀▄► ╥╪■◊▄
 

 
3.1.1.4) TimerA Up/Down Modu 
 
¢ƛƳŜǊ! ǳǇκŘƻǿƴ ƳƻŘŘŀ œŀƭƤǒƤǊƪŜƴ ǎŀȅƤŎƤ ǒŜƪƛƭ-млΩŘŀ ƎǀǊǸƭŘǸƐǸ Ǝƛōƛ ǀƴŎŜ ¢!//wȄΩŜ ƪŀŘŀǊ artarak 
ǎƻƴǊŀ Řŀ ŀȊŀƭŀǊŀƪ ǎŀȅŀǊΦ {ŀȅƤŎƤ ƘŜǊ ǎŜŦŜǊƛƴŘŜ ŘƻƭŘǳƐǳƴŘŀ CCIFGǾŜ ǎƤŦƤǊƭŀƴŘƤƐƤƴŘŀ ƛǎŜ TAIFG ōŀȅǊŀƐƤ ǎŜǘ 
edilir. 

 
 Ŝƪƛƭ 10 - TimerA Up/Down Modu 

.ǳ ƪƻƴǳŘŀ ǘƛƳŜǊ ŦǊŜƪŀƴǎƤ ŀǒŀƐƤŘŀƪƛ ŦƻǊƳǸƭƭŜ ƘŜǎŀǇƭŀƴƤǊΦ 
 

█◄░□▄►
█╬■▓

╓░○░▀▄► ╥╪■◊▄╣═╒╒╡●
 

 
3.1.2) TimerA ¦Ǉκ5ƻǿƴ aƻŘǳƴǳ YǳƭƭŀƴŀǊŀƪ .ŀǎƛǘ t²a {ƛƴȅŀƭƛ «ǊŜǘƳŜƪ 
 
¢ƛƳŜǊ!ΩƴƤƴ ōƛǊ ǀȊŜƭƭƛƐƛ ŘŜ ōŀǎƛǘ ǒŜƪƛƭŘŜ t²a ǸǊŜǘƳŜƪǘƛǊΦ .ǳƴǳƴ ƛœƛƴ ǎŀȅƤŎƤȅƤ ǳǇκŘƻǿƴ ƳƻŘŀ 
almak ve TACCR0, TACCR1 ve TACCR2 registerlerini kontrol ederek basit PWM sinyali 
ǸǊŜǘƳŜƪ ƳǸƳƪǸƴŘǸǊΦ 
 
 Ŝƪƛƭ-10ΩŘan da ƎǀǊǸƭŜŎŜƐƛ ǸȊŜǊŜ ǀƴŎŜƭƛƪƭŜ ¢ƛƳŜǊ! ǎŀŀǘ ƪŀȅƴŀƐƤ ǎŜœƛƳƛ ǾŜ ¢!//wл ƛƭŜ ŦǊŜƪŀƴǎ 
ŀȅŀǊƭŀƳŀǎƤ ȅŀǇƤƭƤǊΦ 
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 Ŝƪƛƭ 11 - t²a hƭǳǒǘǳǊƳŀ !ǒŀƳŀƭŀǊƤ ǾŜ 5ŜŀŘ ¢ƛƳŜ 

 
 Ŝƪƛƭ-11ΩŘe ƎǀǊǸƭŜŎŜƐƛ ǸȊŜǊŜ ǎŀȅƤŎƤ ǎƤŦƤǊŘŀƴ ǎŀȅƳŀȅŀ ōŀǒƭŀǊ ǾŜ ¢!//wнΩȅŜ ƪŀŘŀǊ ŘŜƐŜǊƛ м ŘƛǊΦ 
¢!//wнΩȅŜ ǳƭŀǒǘƤƪǘŀƴ ǎƻƴǊŀ ǎƤŦƤǊ ƻƭǳǊΦ .ǳ ǎƤŦƤǊ ƻƭƳŀ ƪƤǎƳƤ ¢!//wмΩŜ ƪŀŘŀǊ ǎǸǊŜǊΦ .ǳ ƪƤǎƳŀ 
ŘŜŀŘ ǘƛƳŜ ŀŘƤ ǾŜǊƛƭƳŜƪǘŜŘƛǊΦ 5ŀƘŀ ǎƻƴǊŀ ¢!//wмΩŘŜƴ ¢!//wл ǾŜ ǘŜƪǊŀǊ ¢!//wмΩŜ ƪŀŘŀǊ œƤƪƤǒ 
ōƛǊ ƻƭŘǳƪǘŀƴ ǎƻƴǊŀ ǇŜǊƛȅƻŘƛƪ ǒŜƪƛƭŘŜ ōǳ ǎƻƴǎǳȊŀ ƪŀŘŀǊ ŘŜǾŀƳ ŜŘŜǊΦ .ǳƴƭŀǊ ƻƭǳǒǳǊƪŜƴ 
ƳŜȅŘŀƴŀ ƎŜƭŜƴ ƪŜǎƳŜ ƻƭŀȅƭŀǊƤ ƛǎŜ ȅƛƴŜ ǒŜƪƛƭ-11ΩŘeƴ ƎǀǊǸƭŜōƛƭƛǊΦ .ǳ ƪŜǎƳŜƭŜǊŘŜƴ ȅƻƭŀ œƤƪƤƭŀǊŀƪ 
ƛǎǘŜƴƛƭŘƛƐƛ Ǝƛōƛ t²a ǎƛƴȅŀƭƭŜǊƛ ǸǊŜǘƛƭŜōƛƭƛǊΦ 
 
Dead Time=(TACCR1-TACCR2) ǒŜƪƭƛƴŘŜ ƘŜǎŀǇƭŀƴƤǊΦ 
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.m[«a п ς a{tпол T[9 [/5 ¦¸D¦[!a!{L 
 
пΦмύ [/5 9ƪǊŀƴ IŀƪƪƤƴŘŀ DŜƴŜƭ .ƛƭƎƛƭŜǊ 
 
 Ŝƪƛƭ-мнΩŘŜ ōƛǊ ǀǊƴŜƐƛ ƎǀǊǸƭŜƴ ƪŀǊŀƪǘŜǊ [/5ΩƭŜǊ ŘƤǒŀǊƤȅŀ ōƛƭƎƛ ŀƪǘŀǊƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ Ŝƴ 
ȅŀȅƎƤƴ ōƛǊƛƳƭŜǊŘŜƴŘƛǊΦ DŜƴŜƭ ƛǘƛōŀǊƛ ƛƭŜ IƛǘŀŎƘƛ ŦƛǊƳŀǎƤƴƤƴ I5пптул ŜƴǘŜƎǊŜǎƛƴƛ ǾŜ ǘǸǊŜǾƭŜǊƛƴƛ 
ǘŀǒƤȅŀƴ ƪŀǊŀƪǘŜǊ [/5ΩƭŜǊ œŜǒƛǘƭƛ ƳŜǘƻǘƭŀǊƭŀ ǎǸǊǸƭǸǊƭŜǊΦ .ƛȊ ōǳ ōǀƭǸƳŘŜ ǒŜƪƛƭ-12ΩŘŜ ŘŜ 
ƎǀǊǸƭŜōƛƭŜŎŜƪ нȄмс ȅŀƴƛ н ǎŀǘƤǊ ǾŜ ƘŜǊ ǎŀǘƤǊŘŀ мс ƪŀǊŀƪǘŜǊ ȅŀȊŀōƛƭŜƴ ƪŀǊŀƪǘŜǊ [/5ΩƭŜǊƛ 
ƛƴŎŜƭŜȅŜŎŜƐƛȊΦ 
 

 
 Ŝƪƛƭ 12 - 2x16 Karekter LCD 

 
YŀǊŀƪǘŜǊ [/5ΩƭŜǊƛƴ ƎŜƴŜƭƛƴŘŜ ƘŜǊ ƘŀǊŦ ǒŜƪƛƭ-13ΩtŜ ƎǀǊǸƭŜŎŜƐƛ Ǝƛōƛ рȄтΩƭƛƪ ōƛǊƛƳƭŜǊ ƘŀƭƛƴŘŜ 
ǒŜƪƛƭƭŜƴƛǊƭŜǊΦ !ƭǘǘŀ ōƻǒ ƪŀƭŀƴ ǎƻƴ ōƛǊƛƳ ƛǎŜ ƛƳƭŜœ ƛœƛƴŘƛǊΦ 

 
 Ŝƪƛƭ 13 - рȄт YŀǊŜƪǘŜǊ hƭǳǒǳƳǳ 

 
[/5 ōƛǊƛƳƛ ƎŜƴŜƭƭƛƪƭŜ ƴƻǊƳŀƭ ŜƴǘŜƎǊŜ ƎǸœ ōƛǊƛƳƛƴŘŜƴ ŀȅǊƤ ōƛǊ ŘŜ ŀǊƪŀ ŀȅŘƤƴƭŀǘƳŀ ƤǒƤƐƤ ƎǸŎǸ 
ǾŜǊƛƭŜǊŜƪ ƪǳƭƭŀƴƤƭƤǊƭŀǊΦ .ǳ ōƛǊƛƳƛƴ ƴŀǎƤƭ ǎǸǊǸƭŜŎŜƐƛ ƛǎŜ ǒŜƪƛƭ-мпΩǘŜ ƎǀȊǸƪƳŜƪǘŜŘƛǊΦ 

 
 Ŝƪƛƭ 14 - [/5 DǸœ .ŀƐƭŀƴǘƤǎƤ 
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YŀǊŀƪǘŜǊ [/5ΩƭŜǊƛƴ ƻƭǳǒǘǳǊŀōƛƭŜŎŜƐƛ ƘŜǊ ōƛǊ ƪŀǊŀƪǘŜǊ ƛǎŜ ƪŀǊŀƪǘŜǊ [/5Ωƴƛƴ ǀȊŜƭ /Dwha 
ƘŀŦƤȊŀǎƤƴŀ ƪŀȅŘŜŘƛƭƳƛǒƭŜǊŘƛǊΦ !{/LL ƪŀǊŀƪǘŜǊ ǳȅǳƳǳ ƻƭŀƴ ƪŀǊŀƪǘŜǊƭŜǊƛƴ ƭƛǎǘŜǎƛ tablo-пΩŘŜ 
ƎǀǊǸƭŜōƛƭƳŜƪǘŜŘƛǊΦ 

Tablo 4 - LCD Karakter Tablosu 

 
 Ŝƪƛƭ-пΩǘŜ de ƎǀǊǸƭŜŎŜƐƛ ǸȊŜǊŜ /DwhaΩǳƴ ƛƭƪ у ƪŀǊŀƪǘŜǊƭƛƪ όлȄллΦΦлȄлCύ ƪƤǎƳƤ ōƻǒǘǳǊ ǾŜ 
ȅŀȊƤƭŀōƛƭƛǊŘƛǊΦ .ǳ ƪǳƭƭŀƴƤŎƤȅŀ ǘŀōƭƻŘŀ ƻƭƳŀȅŀƴ ƪŀǊŀƪǘŜǊƭŜǊƛ ƪŜƴŘƛǎƛ ǘŀƴƤƳƭŀƳŀǎƤƴŀ ƻƭŀƴŀƪ 
ǎŀƐƭŀǊΦ 
 
YŀǊŀƪǘŜǊ [/5ΩƭŜǊƛƴ ƎŜƴŜƭƛƴde мс ōŀŎŀƪ ōǳƭǳƴǳǊΦ .ǳƴƭŀǊƤƴ мп ǘŀƴŜǎƛ [/5Ωȅƛ ƪƻƴǘrol etmek 
ŀƳŀœƭƤ ƪǳƭƭŀƴƤƭƤǊƪŜƴΣ мр ǾŜ мсΦ ōŀŎŀƪƭŀǊ ƎŜƴŜƭƭƛƪƭŜ [/5 ŀǊƪŀ ƤǒƤƐƤ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊƭŀǊΦ [/5 ŀǊƪŀ ƤǒƤƐƤ 
ȅŀȊƤƭŀǊƤƴ ŘŀƘŀ ōŜƭƛǊƎƛƴ ƎǀȊǸƪƳŜǎƛ ƛœƛƴ ƎŜǊŜƪƭƛŘƛǊΦ 
 
.ǳ ōŀŎŀƪƭŀǊƤƴ ƎǀǊŜǾƛƴƛ ǎƤǊŀǎƤȅƭŀ ǾŜǊŜŎŜƪ ƻƭǳǊǎŀƪΤ 
 
1 - GND : Toprak ucudur 
2 - VCC  : +5V veǊƛƭŜŎŜƪ ǳœǘǳǊ 
3 - VEE  Υ YƻƴǘǊŀǎǘ ǳŎǳŘǳǊΣ ōƛǊ Ǉƻǘ ǾŀǎƤǘŀǎƤȅƭŀ Ҍр±-л± ŀǊŀƭƤƐƤƴŘŀ ǎǸǊǸƭƳŜƭƛŘƛǊ 
4 - RS  Υ DŜƭŜƴ ōƛƭƎƛƴƛƴ ƪƻƳǳǘ Ƴǳ Řŀǘŀ ƳƤ ƻƭŘǳƐǳ ōǳ ǳœƭŀ ōŜƭƛǊƭŜƴƛǊ  

(0: Komut, 1: Data) 
5 - RW  Υ [/5ΩȅŜ ǾŜǊƛ ȅŀȊƳŀ ȅŀ Řŀ ƻƪǳƳŀ ȅŜǘƪƛƭŜƴŘƛǊƳŜ ǳŎǳŘǳǊ όлΥ ¸ŀȊƳŀΣ мΥ Okuma) 
6 - E  Υ 9ƴŀōƭŜ ǳŎǳŘǳǊΣ [/5ΩȅŜ ōƛƭƎƛ ƎƛǊƛǒ œƤƪƤǒƤƴƤ ƪƻƴǘǊƻƭ ŜŘŜƴ ǳœǘǳǊΣ ŘǸǒŜƴ ƪŜƴŀǊ 

tetiklemelidir 
7..14 - Data Υ 5ŀǘŀ ǳœƭŀǊƤŘƤǊΣ ōƛƭƎƛ ƎƛǊƛǒ œƤƪƤǒƭŀǊƤ ōǳ ōŀŎŀƪƭŀǊ ǎŀȅŜǎƛƴŘŜ ƻƭǳǊ 
15,16 - BL Υ .ŀŎƪƭƛƎƘǘ ŀƴƻǘΣ ƪŀǘƻǘ ǳœŀǊƤŘƤǊ 
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YŀǊŀƪǘŜǊ [/5ΩƭŜǊƛƴ ƪǳƭƭŀƴƤƭƳŀǎƤΣ ƭŜŘΣ ŘƛǊŜƴœ ǎǸǊǸƳǸ Ǝƛōƛ ƻƭƳŀƳŀƪǘŀŘƤǊΦ YŀǊŀƪǘŜǊ [/5 
ƪǳƭƭŀƴƤƳƤƴŘŀΣ ŜƴŜǊƧƛȅƛ ƛƭƪ ǾŜǊŘƛƐƛƳƛȊ ŀƴŘŀ ƪŀǊŀƪǘŜǊ [/5Ωȅƛ ƴŀǎƤƭ ƪǳƭƭŀƴƳŀƪ ƛǎǘŜŘƛƐƛƳƛȊƛ [/5ΩȅŜ 
ōŜƭƛǊƭƛ ƪǳǊŀƭƭŀǊ œŜǊœŜǾŜǎƛƴŘŜ ƛƭŜǘƳŜƳƛȊ ƎŜǊŜƪƳŜƪǘŜŘƛǊΦ 
 
4.2) MSP430, 74HC595 ve LCD 
 
a{tполΩǳƴ ōŀŎŀƪ ǎŀȅƤǎƤƴƤƴ ƪƤǎƤǘƭƤ ƻƭƳŀǎƤƴŘŀƴ ŘƻƭŀȅƤΣ ŘƛƐŜǊ ƛǒƭŜǾƭŜǊƛ ȅŜǊƛƴŜ ƎŜǘƛǊƳŜƪ ƛœƛƴ [/5 
ŜƪǊŀƴƤ тпI/рфр ǇƻǊǘ œƻƐǳƭƭŀŎƤ ƛƭŜ ƪǳƭƭŀƴƳŀƪ œƻƐǳ ƛǒƭŜƳŘŜ ōƛȊƭŜǊŜ ƪƻƭŀȅƭƤƪ ǎŀƐƭŀƳŀƪǘŀŘƤǊΦ 
 
 Ŝƪƛƭ-мрΩǘŜ ƎǀǊǸƭŜōƛƭŜŎŜƪ тпI/рфр ŜƴǘŜƎǊŜǎƛ мллaƘȊΩŜ ƪŀŘŀǊ œŀƭƤǒŀōƛƭŜƴ у ōƛǘƭƛƪ ōƛǊ shift 
ǊŜƎƛǎǘŜǊŘƛǊΦ .ǳ ǀȊŜƭƭƛƐƛ ǎŀȅŜǎƛƴŘŜ тпI/рфр ŜƴǘŜƎǊŜǎƛ ŀȅǊƤŎŀ 5{ ǳŎǳƴŘŀƴ ƎƛǊƛƭŜƴ ǎŜǊƛ ōƛƭƎƛƭŜǊƛ 
ƛǎǘŜƴƛƭŘƛƐƛ ŀƴ vлΦΦvт ǳœƭŀǊƤƴŘŀƴ ǇŀǊŀƭŜƭ ōƛƭƎƛ ƻƭŀǊŀƪ ŀƭƤƴƳŀǎƤƴŀ ƻƭŀƴŀƪ ǎŀƐƭŀǊΦ  

 
 Ŝƪƛƭ 15 - тпI/рфр 5Lt ¸ŀǇƤǎƤ 

 

 Ŝƪƛƭ-15ΩǘŜ ƎǀǊǸƭŜƴ ǇƛƴƭŜǊƛƴ ƎǀǊŜǾƭŜǊƛ ƛǎŜ ǒǀȅƭŜŘƛǊΤ 
 
Q0..Q7 - tŀǊŀƭŜƭ œƤƪƤǒƭŀǊ 
DS - {ŜǊƛ Řŀǘŀ ƎƛǊƛǒƛ 
OE - 4ƤƪƤǒ ŀœƤƪ 
SH_CP - {ƘƛŦǘ ǊŜƎƛǎǘŜǊ ǎŀŀǘ ƪŀȅƴŀƐƤ 
ST_CP - YŀȅŘŜŘƛŎƛ ǊŜƎƛǎǘŜǊƛƴ ǎŀŀǘ ƪŀȅƴŀƐƤ 
MR - Reset ucu 
vтΩ - {ŜǊƛ Řŀǘŀ œƤƪƤǒƤ 
GND - Toprak ucu 
Vcc - +5V 
 
тпI/рфрΩƛƴ œŀƭƤǒƳŀ ƳŀƴǘƤƐƤ ƛǎŜ ǒǀȅƭŜŘƛǊΤ 
- h9 ǳŎǳ ǘƻǇǊŀƪ ƘŀǘǘƤƴŀΣ aw ǳŎǳ ƛǎŜ Ҍр±Ωŀ ōŀƐƭŀƴƤǊΣ 
- 5{ ǳŎǳƴŘŀƴ ǎŜǊƛ ōƛƭƎƛ ƎƛǊƛǒƛ {Iψ/tΩƴƛƴ ƘŜǊ ȅǸƪǎŜƭŜƴ ƪŜƴŀǊƤƴŘŀ ǎƘƛŦǘ ŜŘƛƭŜǊŜƪ ƪŀȅŘŜŘƛŎƛ 
ǊŜƎƛǎǘŜǊŜ ȅŀȊƤƭƤǊΣ 
- у œƤƪƤǒƤƳƤȊ ƻƭŘǳƐǳ ƛœƛƴ ōǳ ƛǒƭŜƳ у ƪŜȊ ƎŜǊœŜƪƭŜǒǘƛǊƛƭƛǊΣ 
- ¢ǸƳ ōǳ ƛǒƭŜƳƭŜǊ ƎŜǊœŜƪƭŜǒƛǊƪŜƴ vлΦΦvт œƤƪƤǒƭŀǊƤƴŘŀ ōƛǊ ŘŜƐƛǒƛƪƭƛƪ ƻƭƳŀȊΣ 
- {ƻƴ ƻƭŀǊŀƪ ƪŀȅŘƤǊƳŀ ƛǒƭŜƳƛ ōƛǘǘƛƐƛƴŘŜ ƪŀȅŘŜŘƛŎƛ ǊŜƎƛǎǘŜǊŘŜƪƛ ŘŜƐŜǊƛƴ vлΦΦvт ǳœƭŀǊƤƴŀ 
ȅŀƴǎƤƳŀǎƤ ƛœƛƴ {¢ψ/t ǳŎǳƴŀ ȅǸƪǎŜƭŜƴ ƪŜƴŀǊŘŀ ǎƛƴȅŀƭ ǾŜǊƛƭƛǊΣ 
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- {ƻƴ ƻƭŀǊŀƪ vлΦΦvт ǳœƭŀǊƤƴŘŀΣ ƛƭƪ ƎƛǊŜƴ ōƛƭƎƛ vт ŘŜ ǎƻƴ ƎƛǊŜƴ ōƛƭƎƛ ƛǎŜ vлΩŘŀ ƻƭƳŀƪ ƪƻǒǳƭǳ ƛƭŜ 
ǎƤǊŀƭŀƳŀ ǘŀƳŀƳƭŀƴƤǊΦ 
mǊƴŜƪ ƻƭŀǊŀƪ лȄ!рΩƴƤƴ ǳœƭŀǊŀ ƛƭŜǘƛƳƛƴƛ ǀǊƴŜƪ ǾŜǊŜƭƛƳΤ 
 
лȄ!рҐлōмлмлмллм ƻƭǳǊΦ Tƭƪ ƎƛǊŜƴ vтΩŘŜ ƻƭŀŎŀƐƤƴŀ ƎǀǊŜ ǀƴŎŜƭƛƪƭŜ !рΩƛƴ Ŝƴ ȅǸƪǎŜƪ ōƛǘƛ ƻƭŀƴ тΦ 
.ƛǘƛ ƎǀƴŘŜǊƳŜƭƛȅƛȊΦ 5ŀƘŀ ǎƻƴǊŀ ƛǎŜ сΣрΣпΦΦ ǒŜƪƭƛƴŘŜ ōǳƴǳ ǎǸǊŘǸǊƳŜƭƛȅƛȊΦ 
CΩŘŜ ōǳ ƛǒƭŜƳƛ ŀǒŀƐƤŘŀƪƛ Ŧƻƴƪǎƛȅƻƴ ƛƭŜ ǎŀƐƭŀȅŀōƛƭƛǊƛȊΦ 
 
void  three_wire_control( unsigned  char  temp)  

{  

 char  i;  

 for (i=0;i<8;i++)  

 {  

  if (temp&0x80)  

   LCD_PORT |=DataIO_Pin;  

  else  

   LCD_PORT&= ~DataIO_Pin;  

  LCD_PORT|=Clock_Pin;  

  LCD_PORT&=~Clock_Pin;  

   

  temp*=2;;  

 }  

 LCD_PORT|=Enable_Pin;  

 LCD_PORT&=~Enable_Pin;  

}  
 
TǒƭŜƳ ǘŀƪƛǇ ŜŘƛƭƛǊǎŜ ǀƴŎŜƭƛƪƭŜ тΦ ōƛǘƛƴ ŘŀƘŀ ǎƻƴǊŀ ƛǎŜ ŘƛƐŜǊ ŘǸǒǸƪ ōƛǘƭŜǊƛƴΣ Ŝƴ ǎƻƴǳƴŘŀ ƛǎŜ лΦ 
ōƛǘƛƴ œƤƪƤǒŀ ƎǀƴŘŜǊƛƭŘƛƐƛ ƎǀǊǸƭŜōƛƭƛǊΦ Bu ǒŜƪƛƭŘŜ ǇƻǊǘ ƎŜƴƛǒƭŜǘƳŜ ƛǒƭŜƳƛƳƛȊƛ ŘŜ όоΩǘŜƴ уΩŜύ 
ƎŜǊœŜƪƭŜǒǘƛǊƳƛǒǘƛǊΦ 
 
Cŀƪŀǘ ōǳ ƛǒƭŜƳƛ [/5ΩŘŜ ƎŜǊœŜƪƭŜǒǘƛǊƳŜƪ ƛœƛƴ ǀƴŎŜƭƛƪƭŜ [/5 ƪǸǘǸǇƘŀƴŜǎƛƴŘŜ ōŀȊƤ ŘŜƐƛǒƛƪƭƛƪƭŜǊ 
ȅŀǇƳŀƳƤȊ ƎŜǊŜƪƳŜƪǘŜŘƛǊΦ ¸ŀǇŀŎŀƐƤƳƤȊ ƳƻŘƛŦƛȅŜƴƛƴ ǀǊƴŜƐƛƴƛ ǘŜƪ ŦƻƴƪǎƛȅƻƴŘŀ ƎǀǎǘŜǊƛǊǎŜƪΣ 
ƪƻŘƭŀǊƤƳƤȊ ŀǒŀƐƤŘŀƪƛ Ǝƛōƛ ƻƭŀŎŀƪǘƤǊΦ 
 

Ϥ[/5 ŘƻǎȅŀǎƤƴƤƴ ƻǊƧƛƴŀƭƛƴƛ Iƛ-¢ŜŎƘ ƛƭŜ tƛŎ tǊƻƎǊŀƳƭŀƳŀ ƪƛǘŀōƤƴŘŀ ōǳƭŀōƛƭƛǊǎƛƴƛȊϤ 
 
void  lcd_komut ( unsigned  char  c)  

{  

 unsigned  char  temp;  

 temp = 0x00;  

 temp |= 0x04;  

 three_wire_control(temp);  

 temp |= ( c & 0xF0 );  

 three_wire_control(temp);  

 temp &= 0xF0;  

 three_wire_control(temp);  

 lcd_busy();  

 temp = 0x00;  

 temp |= 0x04;  

 three_wire_control(temp);  

 temp |= ( (c & 0x0F)<<4 );  

 three_wire_control(temp);  

 temp &= 0xF0;  

 three_wire_control(temp);  

 lcd_busy();  

}  
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YƻŘƭŀǊƤ ŘƛƪƪŀǘƭŜ ƛƴŎŜƭŜǊǎŜƴƛȊ ŀǎƭƤƴŘŀ ȅŀǇƤƭŀƴ ƛǒƛƴ ǘǸƳ ƎƛǊƛǒ œƤƪƤǒƭŀǊƤ у ōƛǘ ƘŀƭƛƴŜ ƎŜǘƛǊƳŜƪ 
ƻƭŘǳƐǳ ǊŀƘŀǘƭƤƪƭŀ ƎǀǊǸƭŜōƛƭƛǊΦ 
 
¢ǸƳ ƪƻŘƭŀǊƤ ōǳ ǒŜƪƛƭŘŜ ƳƻŘƛŦƛȅŜ ŜŘƛǇΣ ǎƻƴ ƻƭŀǊŀƪ о-Wire fonksiyonumuzu da ekleyip 
ƪǸǘǸǇƘŀƴŜ ƘŀƭƛƴŜ ƎŜǘƛǊƛǊǎŜƪ lcd.h ŘƻǎȅŀƳƤȊ ŀǒŀƐƤŘŀƪƛ Ǝƛōƛ ƻƭŀŎŀƪǘƤǊΦ 
 

/*      www.FxDev.org  

 *    3 Kablolu 2x16 LCD Kullanēm Klavuzu 

 * 74LS595 ile birlikte kullanēlmalēdēr. 

 * Cursor kapalēdēr. 

 *  

 * lcd_init();   ile LCD'nin ilk ayarlarēnē yap 

 * lcd_clear();   ile LCD'yi sil  

 * lcd_yaz("deneme");  ĸeklinde yazē yazdēr. 

 * veri_yolla('F');  ĸeklinde tek ascii kodu yazdēr. 

 * lcd_gotoxy(1,13);  ĸeklinde LCD'nin istenilen yerine git. 

 *      www.FxDev.org  

*/  

 

#define  LCD_PORT       P1OUT // LCD'nin baĵlandēĵē port 

#define  Clock_Pin   BIT0  //  74LS595 Clk giriĸi, y¿kselen kenar 

#define  DataIO_Pin  BIT1  // 74LS595 Data giriĸi 

#define  Enable_Pin  BIT2  // 74LS595 Enable giriĸi 

 

/* LCD'de kullanilan komutlarin tanimlamasi*/  

#define  Sil          1   // Ekrani temizler  

#define  BasaDon     2  // Imleci sol ¿st kºseye getirir  

#define  SolaYaz     4   // Imlecin belirttigi adres azalarak gider  

#define  SagaYaz     6    // Imlecin belirttigi adres artarak gider  

#define  ImlecGizle   12   // Gºstergeyi ac, kursor gºr¿nmesin 

#define  ImlecAltta   14   // Yanip sºnen blok kursor 

#define  ImlecYanSon  15   // Yanip sºnen blok kursor 

#define  ImlecGeri   16  // Kursor¿ bir karakter geri kaydir 

#define  KaydirSaga   24   // Gºstergeyi bir karakter saga kaydir                    

#define  KaydirSola   28   // Gºstergeyi bir karakter sola kaydir    

#define  EkraniKapat   8   // Gºstergeyi kapat (veriler silinmez) 

#define  BirinciSatir 128  // LCD'nin ilk satir baslangic adresi        

                           // (DDRAM adres)  

#define  IkinciSatir  192  // Ikinci satirin baslangic adresi  

#define  Karak UretAdres 64  // Karakter ¿reteci adresini belirle   

                           // (CGRAM adres)  

/* LCD'de Kullanilan Fonksiyon Seimi */ 

#define  CiftSatir8Bit  56   // 8 bit ara birim, 2 satir, 5*7 piksel  

#define  TekSatir8Bit   48   // 8 bit ara birim, 1 sat ir, 5*7 piksel  

#define  CiftSatir4Bit  40   // 4 bit ara birim, 2 satir, 5*7 piksel  

#define  TekSatir4Bit   32   // 4 bit ara birim, 1 satir, 5*7 piksel  

 

extern  void  three_wire_control( unsigned  char  temp);  

extern  void  veri_yolla( unsigned  char );  

extern  void  lcd_clear( void );  

extern  void  lcd_yaz( const  char  * s);  

extern  void  lcd_gotoxy( unsigned  char  x, unsigned  char  y);  

extern  void  lcd_init( void );  

extern  void  lcd_enable( void );  

extern  void  lcd_komut( unsigned  char  c);  

 

  
¢ǸƳ ōǳ ŦƻƴƪǎƛȅƻƴƭŀǊƤ ȅŜǊƛƴŜ ƎŜǘƛǊŜƴ lcd.c ŘƻǎȅŀƳƤȊ ƛǎŜ ŀǒŀƐƤŘŀƪƛ Ǝƛōƛ ƻƭŀŎŀƪǘƤǊΦ 
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#include  <msp430.h>  

#include  "lcd.h"  

#include  "delay.h"  

 

void  three_wire_control( unsigned  char  temp)  

{  

 char  i;  

 for (i=0;i<8;i++)  

 {  

  if (temp&0x80)  

   LCD_PORT |=DataIO_Pin;  

  else  

   LCD_PORT&= ~DataIO_Pin;  

  LCD_PORT|=Clock_Pin;  

  LCD_PORT&=~Clock_Pin;  

   

  temp*=2;;  

 }  

 LCD_PORT|=Enable_Pin;  

 LCD_PORT&=~Enable_Pin;  

}  

 

void  lcd_busy( void )  

{  

 DelayUs(100);  

}  

 

void  lcd_komut( unsigned  char  c)  

{  

 unsigned  char  temp;  

 temp = 0x00;  

 temp |= 0x04;  

 three_wire_control(temp);  

 temp |= ( c & 0xF0 );  

 three_wire_control(temp);  

 temp &= 0xF0;  

 three_wire_control(temp);  

 lcd_busy();  

 temp = 0x00;  

 temp |= 0x04;  

 three_wire_control(temp);  

 temp |= ( (c & 0x0F)<<4 );  

 three_wire_control(temp);  

 temp &= 0xF0;  

 three_wire_control(temp);  

 lcd_busy();  

}  

 

void  veri_yolla( unsigned  char  c)  

{  

 unsigned  char  temp=0;  

 temp |= 0x05;  

 three_wire_control(temp);  

 temp |= ( c & 0xF0 );  

 three_wire_control(temp);  

 temp &= 0xF1;  

 three_wire_control(temp);  

 lcd_busy();  

 temp =  0x00;  

 temp |= 0x05;  

 three_wire_control(temp);  
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 temp |= ( (c & 0x0F)<<4 );  

 three_wire_control(temp);  

 temp &= 0xF1;  

 three_wire_control(temp);  

 lcd_busy();  

}  

 

void  lcd_clear( void )  

{  

 lcd_komut(0x1);  

 DelayMs(2);  

}  

 

void  lcd_yaz( const  char  *s)  

{  

 lcd_busy();  

 while (*s)  

  veri_yolla(*s++);  

}  

 

void  lcd_gotoxy( unsigned  char  x, unsigned  char  y)  

{  

 if (x==1)  

  lcd_komut(0x80+((y - 1)%20));  

 else  

  lcd_komut(0xC0+((y - 1)%20));  

}  

 

void  lcd_enable( void )  

{  

    

three_wire_control(0x04);_NOP();_NOP();_NOP();_NOP();three_wire_control(0x

00);  

}  

  

void  lcd_init()  

{  

 three_wire_control(0);  

  

    DelayMs(100);  

    lcd_komut(0x03);  

    DelayMs(10);  

    lcd_enable();  

    DelayMs(10);  

    lcd_enable();  

    lcd_komut(0x02);  

    DelayMs(20);  

 

    lcd_komut(CiftSatir4Bit);  

    lcd_komut(SagaYaz);  

    lcd_komut(ImlecGizle);  

    lcd_clear();  

 

    lcd_komut(BirinciSatir);  

}  
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YǸǘǸǇƘŀƴŜƳƛȊƛ ǘŀƴƤƳƭŀŘƤƪǘŀƴ ǎƻƴǊŀΣ ƛǎǘŜŘƛƐƛƳƛȊ ƘŜǊƘŀƴƎƛ ōƛǊ ȅŀȊƤȅƤ [/5ΩƳƛȊŜ ȅŀȊŘƤǊŀƭƤƳΦ 

 
 Ŝƪƛƭ 16 - тпI/рфр ƛƭŜ нȄмс [/5 ¦ȅƎǳƭŀƳŀǎƤ 

 Ŝƪƛƭ-16Ωdaƪƛ ŘŜǾǊŜȅƛ œŀƭƤǒǘƤǊŀƴ ƪƻŘǳƳǳȊ ƛǎŜ ŀǒŀƐƤŘŀŘƤǊΦ 
 
//                MSP430F2013  

//         .   -----------------  

//        /| \  |                 |  

//         |  |                 |  

//          -- |RST           |  

//            |             P1.0| -- >Clock  

//            |             P1.1| -- >Data  

//            |             P1.2| -- >Enable  

//  

 

#include   <msp430.h>  

#include  "delay.h"  

#include  "lcd.h"  

 

void  main( void )  

{  

    WDTCTL = WDTPW +WDTHOLD; // Watchdog timer kapatēlēyor 

 

 // ¢alēĸma frekansē 16Mhz 

 BCSCTL1 = CALBC1_16MHZ;  

 DCOCTL = CALDCO_16MHZ; 

 BCSCTL3= LFXT1S_2;  

 

    P1DIR = 0x07;   // P1.0, P1.1, P1.2 ēkēĸ olarak tanēmlanēyor 

    P1SEL = 0x00;   // P1 GPIO oldu  

   

    DelayMs(250);   // LCD'nin iĸlemcisinin stabil olmasē 

        // iin 250ms bekleniyor 

 lcd_init();  

  

 lcd_gotoxy(1,1);  

 lcd_yaz( "FxDev.org - MSP430");  

 lcd_gotoxy(2,1);  

 lcd_yaz( "3 - WIRE- LCD DEMO");  

  

 for (;;);  

}  
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5ŜǾǊŜƴƛƴ ƎŜǊœŜƪƭŜƴƳƛǒ Ƙŀƭƛƴƛ ό[/5 ǾŜ тпI/рфрΩƛύ ƛǎŜ ǊŜǎƛƳ оΩǘŜ ƎǀǊŜōƛƭƛǊǎƛƴƛȊΦ 
 

 
Resim-3 ς тпI/рфр ƛƭŜ нȄмс [/5 ¦ȅƎǳƭŀƳŀǎƤƴƤƴ DŜǊœŜƪƭŜƴƳŜǎƛ 

 
пΦоύ a{tполΣ [/5 ƛƭŜ {ŀȅƤŎƤ ¦ȅƎǳƭŀƳŀǎƤ 
 
[/5 ƪǳƭƭŀƴƤƳƤƴƤƴ ŀǊŘƤƴŘŀƴ ōǳƴǳ ōƛǊ ǀǊƴŜƐŜ ŘǀƪŜƭƛƳΦ  ǳ ŀƴŀ ƪŀŘŀǊ ǀƐǊŜƴŘƛƐƛƳƛȊ ŀǒŀƳŀƭŀǊŘŀƴ 
0-фффф ǎŀƴƛȅŜ ǎŀȅƤŎƤ ǳȅƎǳƭŀƳŀǎƤƴƤ ǊŀƘŀǘƭƤƪƭŀ ƎŜƭƛǒǘƛǊŜōƛƭƛǊƛȊΦ .ǳƴǳƴ ƛœƛƴ ǀƴŎŜƭƛƪƭŜ ǒŜƪƛƭ мтΩŘŜƪƛ 
devreyi kuruyoruz. 

 
 Ŝƪƛƭ 17 - 0/9999 Saniye {ŀȅƛŎƛ ¦ȅƎǳƭŀƳŀǎƤ 

 
 Ŝƪƛƭ мтΩŘŜƪƛ ŘŜǾǊŜȅƛ ƪǳǊŘǳƪǘŀƴ ǎƻƴǊŀ ōǀƭǸƳ оΦмΦмΩŘŜƪƛ Timer A modunu kullanarak bir 
ǎŀƴƛȅŜŘŜ ōƛǊ ȊŀƳŀƴƭŀȅƤŎƤ ƪŜǎƳŜǎƛ ǾŜǊŜƴ ǇǊƻƎǊŀƳƤƳƤȊƤ ȅŀȊŀƭƤƳΦ .ǳƴǳƴ ƛœƛƴ ǎŀŀǘ ƪŀȅƴŀƐƤƳƤȊƤƴ 
ŦǊŜƪŀƴǎƤƴƤ 8aƘȊ ƪŀōǳƭ ŜŘŜǊŜƪ оΦмΦмΩŘŜ ǾŜǊƛƭŜƴ ŦƻǊƳǸƭ 25ƳǎΩŘŜ ōƛǊ ƪŜǎƳŜ ƻƭǳǒŀŎŀƪ ǒŜƪƛƭŘŜ 
ƛǒƭŜǘƛƭŘƛƐƛƴŘŜ ¢!//wwȄΩŜ ȅǸƪƭŜƴŜŎŜƪ ŘŜƐŜǊ нрллл olarak bulunur. 
 
{ǀȅƭŜŘƛƪƭŜǊƛƳƛȊƛƴ ƤǒƤƐƤƴŘŀ ƛǎǘŜƐƛƳƛȊƛ ȅŜǊƛƴŜ ƎŜǘƛǊŜƴ ƪƻŘ ǀōŜƐƛƴƛ ŀǒŀƐƤŘŀ ōǳƭŀōƛƭƛǊǎƛƴƛȊΦ 
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//                MSP430F2013  

//         .   -----------------  

//        /| \  |                |  

//         |  |                 |  

//          -- |RST             |  

//            |             P1.0| -- >Clock  

//            |             P1.1| -- >Data  

//            |             P1.2| -- >Enable  

//            |                 |  

//  

 

#include   <msp430.h>  

#include  "delay.h"  

#include  "lcd.h"  

 

char   flag=0,  

  i  =0;  

int   sayi=0;  

 

void  main( void )  

{  

    WDTCTL = WDTPW +WDTHOLD; // Watchdog timer kapatēlēyor 

 

 // ¢alēĸma frekansē 8Mhz 

 BCSCTL1 = CALBC1_8MHZ;  

 DCOCTL = CALDCO_8MHZ; 

 BCSCTL3= LFXT1S_2;  

 

    P1DIR = 0x07;   // P1.0, P1.1, P1.2 ēkēĸ olarak tanēmlanēyor 

    P1SEL = 0x00;   // P1 GPIO oldu  

   

    DelayMs(500);   // LCD'nin iĸlemcisinin stabil olmasē 

        // iin 250ms bekleniyor 

 lcd_init();  

  

 lcd_gotoxy(1,1);  

 lcd_yaz( "FxDev.org - MSP430");  

 lcd_gotoxy(2,1);  

 lcd_yaz( "0 - 9999sn Sayici" );  

 DelayMs(2000);  

  

 TAR=0x0000;      // TAR deĵeri sēfērlanēyor 

 TACTL = TASSEL_2 + MC_3 + TAIE;  

// SMCLK seili, MOD1, 1:8, Interrupt Enable, Interrupt Flag temizleniyor 

 TACCR0=25000;     

// TACCR0 deĵerine 8.000.000/8=1000000/40=25000 y¿kleniyor 

    

 _EINT();  

  

 lcd_clear();  

 lcd_gotoxy(1,1);  

 lcd_yaz( "Sayi=" );  

  

 for (;;)  

 {  

  lcd_gotoxy(1,6);  

  veri_yolla((sayi/1000)+48);  

  veri_yolla((sayi%1000)/100+48);  

  veri_yolla((sayi%100)/10+48);  

  veri_yolla( '.' );  

  veri_yolla((sayi%10)+48);  
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  lcd_yaz( "sn" );  

 }  

}  

 

// TimerA kesme vektºr¿ 

#pragma  vector=TIMERA1_VECTOR  

__interrupt void  Timer_A ( void )  

{  

 i++;  

 if (i==40)  

 {  

  if (sayi<10000) sayi++; else  sayi=0;  

  i=0;  

 }  

  

 TACTL&=0xFFFE; // Kesme bayraĵē temizleniyor 

}  
 
¦ȅƎǳƭŀƳŀƴƤƴ œŀƭƤǒƤǊ Ƙŀƛƭƛƴƛ ǊŜǎƛƳ пΩŘŜ ƎǀǊŜōƛƭƛǊǎƛƴƛȊΦ 
 

 
Resim-4 ς лκфффф {ŀƴƛȅŜ {ŀȅƤŎƤ ¦ȅƎǳƭŀƳŀǎƤ 
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.m[«a р ς a{tпол !5/ T [9a[9wT 
 
.ǳ ƪƛǘŀōƤ ƘŀȊƤǊƭŀǊƪŜƴ ōǀƭǸƳ мΩŘŜ ōŀƘǎŜǘǘƛƐƛƳƛȊ a{tполCнлмоΩǸƴ ƴƻǊƳŀƭ !5/ ōƭƻƐǳ ȅŜǊƛƴŜ 
ōƭƻƪ ŘƛȅŀƎǊŀƳƤƴƤ ǒŜƪƛƭ муΩŘŜ ƎǀǊŜŎŜƐƛƴƛȊ мс ōƛǘƭƛƪ ǎƛƎƳŀ ŘŜƭǘŀ ƳƻŘǸƭasyonlu ADC mimarisine 
ǎŀƘƛǇǘƛǊΦ .ǳ ōƛǊƛƳ ŀǒŀƐƤŘŀƪƛ ǀȊŜƭƭƛƪƭŜǊŜ ǎŀƘƛǇǘƛǊΤ 
 
V ¸ŀȊƤƭƤƳǎŀƭ ƻƭŀǊŀƪ ǎŜœƛƭŜōƛƭŜƴ ǊŜŦŜǊŀƴǎ ƎŜǊƛƭƛƳƛ όмΦн±ύ 
V ¸ŀȊƤƭƤƳǎŀƭ ƻƭŀǊŀƪ ǎŜœƛƭŜōƛƭŜƴ ŘƤǒ ȅŀ Řŀ ƛœ ǊŜŦŜǊŀƴǎ ƪŀȅƴŀƐƤ 
V TœǎŜƭ ǎƤŎŀƪƭƤƪ ǎŜƴǎǀǊǸ ōŀǊƤƴŘƤǊƳŀ 
V мΦмaIȊ ƘƤȊƤƴŀ œƤƪŀōƛƭƳŜ 
V ¸ǸƪǎŜƪ ŜƳǇŜŘŀƴǎ ƎƛǊƛǒ ōǳŦŦŜǊƤ 

 

 
 Ŝƪƛƭ 18 - SD16_A Birimi 
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5.1) ʅɲ aƻŘǸƭŀǎȅƻƴ bŜŘƛǊΚ 
 
{ƛƎƳŀ ŘŜƭǘŀ ƳƻŘǸƭŀǎȅƻƴǳ ȅǸƪǎŜƪ œǀȊǸƴǸǊƭǸƪƭǸ ƪƻŘƭŀƳŀ ȅŀǇƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ōƛǊ ƳŜǘƻǘǘǳǊΦ 
!ƴŀƭƻƎ ǾŜ ŘƛƧƛǘŀƭ ǎƛƴȅŀƭ ƛǒƭŜƳŜŘŜ ǎƤƪƭƤƪœŀ ƪǳƭƭŀƴƤƭŀƴ ōǳ ȅǀƴǘŜƳ !5/Σ 5!/Σ ŦǊŜƪŀƴǎ ǸǊŜǘƛŎƛƭŜǊΣ 
ŀƴŀƘǘŀǊƭŀƳŀƭƤ ƎǸœ ƪŀȅƴŀƪƭŀǊƤ ǾŜ ƳƻǘƻǊ ŘŜƴŜǘƭŜȅƛŎƛƭŜǊ Ǝƛōƛ ōƛǊ œƻƪ ǳȅƎǳƭŀƳŀŘŀ ŀƪǘƛŦ ƻƭŀǊŀƪ 
ƪǳƭƭŀƴƤƭƤǊƭŀǊΦ mȊŜƭƭƛƪƭŜ atо Ǝƛōƛ ƎǸƴŎŜƭ ǳȅƎǳƭŀƳŀƭŀǊƤƴ ƪƻŘƭŀƳŀǎƤƴŘŀ Řŀ ǎƛƎƳŀ ŘŜƭǘŀ 
ƳƻŘǸƭŀǎȅƻƴ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ 
 
{ƛƎƳŀ ŘŜƭǘŀ ƳƻŘǸƭŀǎȅƻƴǳƴ œŀƭƤǒƳŀǎƤ ǒŜƪƛƭ мфΩŘŀ ƎǀǊǸƭŜōƛƭƛǊΦ 

 
 Ŝƪƛƭ 19 - {ƛƎƳŀ 5Ŝƭǘŀ aƻŘǸƭŀǎȅƻƴ 
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 Ŝƪƛƭ мфΩŘŀƴ Řŀ ƎǀǊǸƭŜŎŜƐƛ ǸȊŜǊŜ ǎƛƎƳŀ ŘŜƭǘŀ ƳƻŘǸƭŀǎȅƻƴ Ƙŀǎǎŀǎ œŜǾǊƛƳ ȅŀǇŀōƛƭƳŜƪ ƛœƛƴ ƎƛǊƛǒ 
ƎŜǊƛƭƛƳƛƴŜ ƎǀǊŜ ǘŀǘƛƪƭŜƳŜ ǎƛƴȅŀƭƛ ǸǊŜǘƛǊΦ .ǳ ōƛǊ ƴŜǾƛ t²a ƪǳƭƭŀƴŀǊŀƪ 5!/ ȅŀǇƳŀȅŀ ōŜƴȊŜǊΦ 
DŜǊƛƭƛƳ ǎŜǾƛȅŜǎƛ ŀǊǘǘƤƪœŀ ǘŜǘƛƪƭŜƳŜ ǎƛƴȅŀƭƛ ǎŀȅƤǎƤ ŀǊǘŀǊ Σ ōǳ ǘŜǘƛƪƭŜƳŜƭŜǊƛƴ ǎŀȅƤǎƤ ǎŀȅƤƭŀǊŀƪ 
ƎŜǊƛƭƛƳ ŘŜƐŜǊƛ ǀƐǊŜƴƛƭŜōƛƭƛǊΦ 
 
рΦнύ !5/ TǒƭŜƳƭŜǊƛ 
 
5.2.1) Referans Belirleme 
 
MSP430 ile !5/ ƛǒƭŜƳƛƴŜ ōŀǒƭŀƳŀŘŀƴ ǀƴŎŜ ƘŜǊ !5/ ƛǒƭŜƳƛƴŘŜ ƻƭŘǳƐǳ Ǝƛōƛ ƎǸǾŜƴƛƭƛǊ ōƛǊ 
ǊŜŦŜǊŀƴǎ ƎŜǊƛƭƛƳƛƴŜ ƛƘǘƛȅŀŎƤƳƤȊ ǾŀǊŘƤǊΦ  Ŝƪƛƭ нлΩŘŜ ƎǀǊǸƴŜƴ ƪƤǎƤƳŘŀ a{tполΩǳƴ ǊŜŦŜǊŀƴǎ 
ǎŜœƛƳƛ ȅŀǇƤƭŀōƛƭƳŜƪǘŜŘƛǊΦ 

 
 Ŝƪƛƭ 20 - !5/ wŜŦŜǊŀƴǎ .ƭƻƐǳ 

 
 Ŝƪƛƭ-нлΩŘŜƴ ŘŜ ƎǀǊǸƭŜŎŜƐƛ ǸȊŜǊŜ SD16CTL registerinde bulunan SD16REFON ōƛǘƛ ƛƭŜ ƛœǎŜƭ мΦн± 
ǊŜŦŜǊŀƴǎ ƪŀȅƴŀƐƤ ŀƪǘƛŦ ŜŘƛƭƛǊΦ !ȅǊƤŎŀ ōǳ ƎŜǊƛƭƛƳ SDVMIDON ōƛǘƛ ƛƭŜ ŘƤǒŀǊƤȅŀ ŀƭƤƴŀōƛƭƛǊΦ .ǳ ǒŜƪƛƭŘŜ 
ƪǳƭƭŀƴƤƳŘŀ ōǳ ƪŀȅƴŀƪǘŀƴ Ŝƴ ŦŀȊƭŀ мƳ! ŀƭƳŀƪ ƳǸƳƪǸƴŘǸǊΦ мΦн± ōǳ ǒŜƪƛƭŘŜ ŜƴǘŜƎǊŜ ŘƤǒƤƴŀ 
ŀƭƤƴŘƤƐƤƴŘŀ ōŜǎƭŜƳŜ ǳœƭŀǊƤ ŀǊŀǎƤƴŀ птлƴC ƪƻȅǳƭƳŀǎƤ ǀƴŜǊƛƭƳƛǒǘƛǊΦ 
 
5.2.2) 4ŜǾǊƛƳ CǊŜƪŀƴǎƤ .ŜƭƛǊƭŜƳŜ 
 
!5/ ōƛǊƛƳƛƴƛƴ ōƛǊ ŘƛƐŜǊ ǀƴŜƳƭƛ ŀȅŀǊƤ Řŀ œŜǾǊƛƳ ǎǸǊŜǎƛƴƛƴ ōŜƭƛǊƭŜƴƳŜǎƛŘƛǊΦ  Ŝƪƛƭ-нмΩŘŜ 
a{tполΩǳƴ !5/ ŦǊŜƪŀƴǎƤ ōŜƭƛǊƭŜƳŜ ōƛǊƛƳƛ ƎǀǊǸƭƳŜƪǘŜŘƛǊΦ 

 
 Ŝƪƛƭ 21 - {5мсψ! CǊŜƪŀƴǎ .ƭƻƐǳ 

 
.ǳ ōƭƻƪ ǒŜƪƛƭ нмΩŘŜƴ ŘŜ ƎǀǊǸƭŜŎŜƐƛ ǸȊŜǊŜ ƘŜǊ ǘǸǊƭǸ ǎŀŀǘ ƪŀȅƴŀƐƤ ƛƭŜ ōŜǎƭŜƴŜōƛƭƳŜƪǘŜŘƛǊΦ !ȅǊƤŎŀ 
ƛƪƛ ŀȅǊƤ ŦǊŜƪŀƴǎ ōǀƭǸŎǸ ōƛǊƛƳƛ ŘŜ ƛœŜǊƛǎƛƴŘŜ ōŀǊƤƴŘƤǊƳŀƪǘŀŘƤǊΦ !5/ œŜǾǊƛƳ ƘƤȊƤ мΦмaIȊΩŜ ƪŀŘŀǊ 
œƤƪŀōƛƭƳŜƪǘŜŘƛǊΦ 
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рΦнΦоύ Yŀƴŀƭ {ŜœƛƳƛ ǾŜ CƛƭǘǊŜ .ƭƻƪƭŀǊƤ 
 
a{tпол {5мсψ! ōƛǊƛƳƛƴƛƴ ǎƻƴ ƪƤǎƳƤ ǒŜƪƛƭ ннΩŘŜ ƎǀǊǸƭŜƴ ƪƤǎƤƳŘƤǊΦ .ǳ ōǀƭǸƳ ƪŀƴŀƭ ǎŜœƳŜ 
ōƛǊƛƳƛΣ ƘŀǊƛŎƛ ōǳŦŦŜǊΣ ƪŀȊŀƴœ ōƛǊƛƳƛΣ нΦ ŘŜǊŜŎŜ ǎƛƎƳŀ ŘŜƭǘŀ ƳƻŘǸƭŀǎȅƻƴǳ ǾŜ ŦƛƭǘǊŜ ōƛǊƛƳƛƴƛ 
ōŀǊƤƴŘƤǊƤǊΦ 
Tƭƪ р ƪŀƴŀƭ ƴƻǊƳŀƭ !5/ ƎƛǊƛǒƭŜǊƛ ƛƪŜƴΣ !р ƛœǎŜƭ ŘƛǊŜƴœƭŜǊƭŜ ōǀƭǸƴƳǸǒ ŘŜƐŜǊƛ ǾŜ !с ƛǎŜ ƛœǎŜƭ 
ǎƤŎŀƪƭƤƪ ǎŜƴǎǀǊǸƴǸ ƻƪǳƳŀƪǘŀŘƤǊΦ !т ƛǎŜ ƪŜƴŘƛ ƛœŜǊƛǎƛƴŘŜ ƪƤǎŀ ŘŜǾǊŜ ŜŘƛƭƳƛǒǘƛǊΦ 

 
 Ŝƪƛƭ 22 - !5/ DƛǊƛǒ ǾŜ CƛƭǘǊŜ .ƛǊƛƳƭŜǊƛ 

 
рΦнΦпύ !5/ YǳƭƭŀƴƤƳ wŜƎƛǎǘŜǊƭŜǊƛ 
 
5.2.4.1) SD16CTL 
 
a{tполΩŘŀ !5/ ƪǳƭƭŀƴƤƭƳŀŘŀƴ ƛƭƪ ǀƴŎŜ SD16CTL ǊŜƎƛǎǘŜǊƛ ŀȅŀǊƭŀƴƳŀƭƤŘƤǊΦ .ǳ ǊŜƎƛǎǘŜǊƛƴ 
ǀȊŜƭƭƛƪƭŜǊƛ ŀǒŀƐƤŘŀ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ 
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Bit 15-12 - !ȅǊƤƭƳƤǒ ŀƭŀƴ 

Bit 11-9 SD16XDIVx 000 - / 1 
001 - / 3 
010 - / 16 
011 - / 48 
1xx - κ !ȅǊƤƭƳƤǒ ŀƭŀƴ 

Bit 8 SD16LP 0: Low power mod deaktif 
1: Low power mod aktif 

Bit 7-6 SD16DIVx 00 - / 1 
01 - / 2 
10 - / 4 
11 - / 8 

Bit 5-4 SD16SSELx 00 - / MCLK 
01 - / SMCLK 
10 - / ACLK 
11 - / External TACLK 

Bit 3 SD16VMIDON лΥ мΦн± œƤƪƤǒŀ ȅŀƴǎƤƳŀȅŀŎŀƪ 
мΥ мΦн± œƤƪƤǒŀ ȅŀƴǎƤȅŀŎŀƪ 

Bit 2 SD16REFON лΥ wŜŦŜǊŀƴǎ ƪŀǇŀƭƤ 
мΥ wŜŦŜǊŀƴǎ ŀœƤƪ 

Bit 1 SD16OVIE лΥ ¢ŀǒƳŀ ƪŜǎƳŜǎƛ ŀƪǘƛŦ ŘŜƐƛƭ 
мΥ ¢ŀǒƳŀ ƪŜǎƳŜǎƛ ŀƪǘƛŦ 
 
.ǳ ōƛǘǘŜƴ ǀƴŎŜ DL9 ŀƪǘƛŦ ȅŀǇƤƭƳŀƭƤΦ 

Bit 0 - !ȅǊƤƭƳƤǒ ŀƭŀƴ 

 
5.2.4.2) SD16CCTL0 
 

Bu register ile ilgili birimin ǘǸƳ ŦƛƭǘǊŜ ƛǒƭŜƳƭŜǊƛ ƛƭŜ œŜǾǊƛƳ ƳƻŘƭŀǊƤ ǾŜ ǎƻƴǳœƭŀǊƤƴ ƴŀǎƤƭ ŜƭŘŜ 
ŜŘƛƭŜŎŜƐƛ ōƛƭƎƛƭŜǊƛ ŜƭŜ ŀƭƤƴƳŀƪǘŀŘƤǊΦ !ȅǊƤŎŀ ƪŜǎƳŜ ōŀȅǊŀƪƭŀǊƤ ǾŜ ƪŜǎƳŜ ƛȊƛƴ ōƛǘƭŜǊƛ ƛƭŜ ƎƛǊƛǒ 
ōǳŦŦŜǊƤƴƤƴ ƪǳƭƭŀƴƤƭƤǇ ƪǳƭƭŀƴƤƭƳŀȅŀŎŀƐƤ Řŀ ȅƛƴŜ ōǳ ǊŜƎƛǎǘŜǊƭŜ ŀȅŀǊƭŀƴŀōƛƭƳŜƪǘŜŘƛǊΦ 
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Bit 15 - !ȅǊƤƭƳƤǒ ŀƭŀƴ 

Bit 14-13 SD16BUFx 00 - κ .ǳŦŦŜǊ ƪǳƭƭŀƴƤƭƳŀȅŀŎŀƪ 
01 - κ ¸ŀǾŀǒ ƘƤȊ 
10 - κ bƻǊƳŀƭ ƘƤȊ 
11 - κ ¸ǸƪǎŜƪ ƘƤȊ  

Bit 12 SD16UNI 0: Bipolar mod 
1: Unipolar mod 

Bit 11 SD16XOSR DŜƭƛǒǘƛǊƛƭƳƛǒ ŀǒƤǊƤ ǀǊƴŜƪƭŜƳŜ ōƛǘƛ 

Bit 10 SD16SNGL лΥ 5ŜǾŀƳƭƤ œŜǾǊƛƳ ƳƻŘǳ 
мΥ ¢Ŝƪ œŜǾǊƛƳ ƳƻŘǳ 

Bit 9-8 SD16OSRx SD16XOSR=1 ise; 
00: 256 
01: 128 
10: 64 
11: 32 
SD16XOSR=0 ise; 
00: 512 
01: 1024 
10: - 
11: - 

Bit 7 LSBTOG LSB toggle biti, bu bit aktifse SD16LSBACC, SD16MEM0 
ƻƪǳƴŘǳƪœŀ ǎǸǊŜƪƭƛ ǘƻƎƎƭŜ ȅŀǇŀǊΦ 
лΥ ¢ƻƎƎƭŜ ƪŀǇŀƭƤ 
мΥ ¢ƻƎƎƭŜ ŀœƤƪ 

Bit 6 LSBACC .ǳ ōƛǘ œŜǾǊƛƳƛƴ ŘǸǒǸƪ ȅŀ Řŀ ȅǸƪǎŜƪ ōƛǘƭƛ ŘŜƐŜǊƭŜǊƛ ƻƪǳƳŀ ƛȊƴƛ 
verir. 
0: SD16MEMx ȅǸƪǎŜƪ ōƛǘŜ ŜǊƛǒƛƳ ƛȊƴƛ ǾŜǊƛƭŘƛ 
1: SD16MEMx ŘǸǒǸƪ ōƛǘŜ ŜǊƛǒƛƳ ƛȊƴƛ ǾŜǊƛƭŘƛ  

Bit 5 SD16OVIFG ¢ŀǒƳŀ ƪŜǎƳŜǎƛ ōŀȅǊŀƐƤ 
лΥ ¢ŀǒƳŀ ȅƻƪ 
мΥ ¢ŀǒƳŀ ǾŀǊ 

Bit 4 SD16DF {5мсψ! 5ŀǘŀ ŦƻǊƳŀǘƤ 
0: Offset binary 
мΥ нΩǎ ŎƻƳǇƭŜƳŜƴǘ 

Bit 3 SD16IE SD16_A kesme izin biti 
лΥ TȊƛƴ ȅƻƪ 
мΥ TȊƛƴ ǾŀǊ 

Bit 2 SD16IFG SD16_A kesme ōŀȅǊŀƐƤ 
0: Kesme yok 
мΥ YŜǎƳŜ ƻƭǳǒǘǳ 

Bit 1 SD16SC {5мсψ! œŜǾǊƛƳƛƴƛ ōŀǒƭŀǘ 
лΥ 4ŜǾǊƛƳ ōŀǒƭŀǘƳŀ 
мΥ 4ŜǾǊƛƳ ōŀǒƭŀǘ 

Bit 0 - !ȅǊƤƭƳƤǒ ōƛǘ 
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4ƻƪ ƪƤǎŀ ǊŜƎƛǎǘŜǊ ōƛǘƭŜǊƛƴƛƴ ƎǀǊŜǾƭŜǊƛƴŘŜƴ ōŀƘǎŜŘŜƭƛƳΤ ǀƴŎŜƭƛƪƭŜ ōƛǘ мп ǾŜ моΩŜ ōŀƪƤƭŘƤƐƤƴŘŀ 
ƎƛǊƛǒǘŜƪƛ ōǳŦŦŜǊƤ ŀȅŀǊƭŀŘƤƐƤƴƤ ƎǀǊŜōƛƭƛǊǎƛƴƛȊΦ Iŀǘŀ ƻǊŀƴƤƴƤ ŘǸǒǸǊƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ȅǸƪǎŜƪ 
ŜƳǇŜŘŀƴǎ ƎƛǊƛǒƭŜǊƛ ŀǒŀƐƤŘŀƪƛ ǒŜƪƛƭŘŜ ǘŀƴƤƳƭŀƴƳƤǒǘƤǊΦ mƭœǸƳ ŦǊŜƪŀƴǎƤƴƤȊŀ ƎǀǊŜ ōǳ 
ŜƳǇŜŘŀƴǎƭŀǊƤƴ ǎŜœƛƳƛΣ ǀƭœǸƳ ƘŀǘŀƭŀǊƤƴƤ ŜƴƎŜƭƭŜȅŜŎŜƪǘƛǊΦ 
 

 
 
.ƛǘ мн ǾŜ ōƛǘ пΩǘŜ ōŀƘǎƛ ƎŜœŜƴ ōƛǘ ƛǎŜ ƻƪǳƴŀƴ ŘŜƐŜǊƛƴ ƛǒŀǊŜǘƭƛ ƻƭǳǇ ƻƭƳŀƳŀǎƤƴƤ ōŜƭƛǊƭŜǊΦ .ǳƴǳƴ 
ŀȅǊƤƴǘƤǎƤƴƤ ǒŜƪƛƭ ноΩǘŜ ƎǀǊŜōƛƭƛǊǎƛƴƛȊΦ 

 
 Ŝƪƛƭ 23 - TǒŀǊŜǘ {ŜœƳŜ 

 
.ƛǘ мл ōƛǘƛ ƛƭŜ ŘŜ œŜǾǊƛƳƛ ƛǎǘŜǊ ǎǸǊŜƪƭƛ ƛǎǘŜǊǎŜƴƛȊ ŘŜ ǘŜƪ ǎŜŦŜǊŘŜ ȅŀǇŀōƛƭƳŜƴƛȊ ƳǸƳƪǸƴŘǸǊΦ 
 
5.2.4.3) SD16INCTL0 
 

.ǳ ǊŜƎƛǎǘŜǊ ƪŜǎƳŜ ȊŀƳŀƴƤƴƤΣ ƎƛǊƛǒ ƪŀȊŀƴŎƤƴƤ ǾŜ ƪŀƴŀƭ ǎŜœƛƳƛ ƛƭŜ ƛƭƎƛƭƛŘƛǊΦ 
 

 
 

Bit 7-6 SD16INTDLYx YŜǎƳŜƴƛƴ ƴŜ ȊŀƳŀƴ ƻƭŀŎŀƐƤƴƤ ōŜƭƛǊǘŜƴ ōƛǘƭŜǊ 
00 - п ǀǊƴŜƪ ƪŜǎƳŜȅŜ ƴŜŘŜƴ ƻƭǳǊ 
01 - о ǀǊƴŜƪ ƪŜǎƳŜȅŜ ƴŜŘŜƴ ƻƭǳǊ 
10 - н ǀǊƴŜƪ ƪŜǎƳŜȅŜ ƴŜŘŜƴ ƻƭǳǊ 
11 - м ǀǊƴŜƪ ƪŜǎmeye neden olur 

Bit 5-3 SD16GAINx DƛǊƛǒ ǀƴ ƪŀȊŀƴœœƤǎƤ 
000 ς x1 
001 ς x2 


