
ï-ïïïïïïïï

 

 

ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ  
ʥʘ ʝʟʠʢʘ ʉ 

ʇʲʨʚʦ ʠʟʜʘʥʠʝ 

  

 





ɼʠʤʦ ʇʝʪʢʦʚ 

 

 

 

 

ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʥʘ ʝʟʠʢʘ ʉ 
 

 

 

 

ʇʲʨʚʦ ʠʟʜʘʥʠʝ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʦʬʠʷ, 2017 ʛ. 



ɺʩʠʯʢʠ ʧʨʘʚʘ ʟʘʧʘʟʝʥʠ. ʅʠʪʦ ʝʜʥʘ ʯʘʩʪ ʦʪ ʪʘʟʠ ʢʥʠʛʘ ʥʝ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʤʥʦʞʘʚʘʥʘ ʠʣʠ ʧʨʝʜʘʚʘʥʘ ʧʦʜ ʥʠʢʘʢʚʘ 

ʬʦʨʤʘ ʠʣʠ ʥʘʯʠʥ, ʝʣʝʢʪʨʦʥʝʥ ʠʣʠ ʤʝʭʘʥʠʯʝʥ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʬʦʪʦʢʦʧʠʨʘʥʝ, ʟʘʧʠʩʚʘʥʝ ʠʣʠ ʯʨʝʟ ʢʘʢʚʠʪʦ ʠ ʜʘ ʝ ʩʠʩʪʝʤʠ ʟʘ 

ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʠʩʤʝʥʦ 

ʨʘʟʨʝʰʝʥʠʝ ʦʪ ʘʚʪʦʨʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© ɼʠʤʦ ʇʝʪʢʦʚ ʇʝʪʢʦʚ, ʘʚʪʦʨ 

 

    www.progstarter.com 
 

ISBN  xxxx-xxxx-xxxx-xxxx 

http://www.progstarter.com/index.php?lang=bg


 

 
3 

ʂʨʘʪʢʦ ʩʲʜʲʨʞʘʥʠʝ: 

 
ɿʘ ʘʚʪʦʨʘ... ............................................................................................. 7 
ʆʪ ʘʚʪʦʨʘ.. ............................................................................................. 7 
ʇʨʝʜʛʦʚʦʨ .............................................................................................. 8 

ɿʘ ʢʦʛʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʪʘʟʠ ʢʥʠʛʘ ............................................... 11 
ɿʘʱʦ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ  Z8F083A ................................................... 11 
ʀʟʧʦʣʟʚʘʥʠ ʢʦʥʚʝʥʮʠʠ ..................................................................... 13 
ʂʘʢ ʝ ʦʨʛʘʥʠʟʠʨʘʥʘ ʢʥʠʛʘʪʘ ............................................................ 14 

 

ʏʘʩʪ I: ʆʧʠʩʘʥʠʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ Z8F083A ........................ 17 

1 ʆʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ .......................................................... 19 

2 ʆʧʠʩʘʥʠʝ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8 ...................................................... 21 
3 ʆʧʠʩʘʥʠʝ ʥʘ ʠʟʚʦʜʠʪʝ ............................................................... 39 

4 ɸʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ............................................................... 43 
5 ʂʘʨʪʘ ʥʘ ʨʝʛʠʩʪʨʦʚʘʪʘ ʧʘʤʝʪ .................................................... 44 
6 ʈʝʩʝʪ ʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ............................................. 48 

7 ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ .................................................... 57 
8 ɻʝʥʝʨʘʪʦʨʝʥ ʙʣʦʢ ....................................................................... 68 

9 ʈʝʞʠʤʠ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ ..................................................... 79 
10 ʇʦʨʪʦʚʝ ....................................................................................... 83 

11 WDT ʪʘʡʤʝʨ ............................................................................... 97 
12 ʊʘʡʤʝʨʠ .................................................................................... 104 

13 ʂʦʤʧʘʨʘʪʦʨ ............................................................................... 134 
14 ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚ ʧʨʝʦʙʨʘʟʫʚʘʪʝʣ ........................................... 138 
15 ʌʣʘʰ-ʧʘʤʝʪ .............................................................................. 144 

16 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ ............................................ 157 
17 ɽʥʝʨʛʦ-ʥʝʟʘʚʠʩʠʤʘ ʧʘʤʝʪ ʟʘ ʜʘʥʥʠ (NVDS) ......................... 160 
18 ɼʝʙʲʛʝʨ ..................................................................................... 163 

19 ɽʣʝʢʪʨʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ ......................................................... 167 

20 ʀʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʨʲʯʢʘ .......................................................... 168 

 

ʏʘʩʪ II: ʂʨʘʪʲʢ ʉ ʩʧʨʘʚʦʯʥʠʢ ...................................................... 171  
21 ɺʲʚʝʜʝʥʠʝ ................................................................................. 173 
22 ʆʩʥʦʚʠ ...................................................................................... 176 
23 ʊʠʧʦʚʝ ʜʘʥʥʠ ............................................................................ 204 

24 ʂʦʥʩʪʘʥʪʠ ................................................................................. 283 
25 ʆʧʝʨʘʮʠʠ .................................................................................. 294 
26 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ....................................................................... 315 

27 ʉ ʦʧʝʨʘʪʦʨʠ .............................................................................. 363 

28 ʌʫʥʢʮʠʠ.................................................................................... 376 
29 ʇʨʝʜʧʨʦʮʝʩʦʨ ........................................................................... 386 



 

 
4 

30 ʉʪʘʥʜʘʨʪʥʘ ʉ ʙʠʙʣʠʦʪʝʢʘ ....................................................... 389 
31 ʉ ʧʨʦʛʨʘʤʥʠ ʪʝʭʥʠʢʠ .............................................................. 392 

 

ʏʘʩʪ III : ʇʨʘʚʠʣʘ ʠ ʩʲʚʝʪʠ ʧʨʠ ʧʠʩʘʥʝ ʥʘ ʉ-ʢʦʜ ...................... 393  
32 ɺʲʚʝʜʝʥʠʝ ................................................................................. 395 
33 ʉʪʠʣ ʥʘ ʧʠʩʘʥʝ ʥʘ ʉ-ʧʨʦʛʨʘʤʠ ............................................... 397 

34 ʉʣʘʙʦʩʪʠ ʚ ʝʟʠʢʘ ʉ .................................................................. 420 
35 ʊʝʩʪʚʘʥʝ ʥʘ ʉ ʢʦʜ .................................................................... 421 

 

ʏʘʩʪ IV : ʆʧʠʩʘʥʠʝ ʥʘ ʨʘʟʚʦʡʥʠʪʝ ʩʨʝʜʩʪʚʘ ................................ 423 
36 ʆʙʱʠ ʩʚʝʜʝʥʠʷ ......................................................................... 425 
37 ʆʧʠʩʘʥʠʝ ʥʘ ʦʩʥʦʚʥʘʪʘ ʧʣʘʪʢʘ Z8Encore_MB01 .................. 426 

38 ʆʧʠʩʘʥʠʝ ʥʘ ʨʘʟʰʠʨʠʪʝʣʥʘʪʘ ʧʣʘʪʢʘ  

Z8Encore_EB01(MB01) ........................................................... 432 

39 ʆʧʠʩʘʥʠʝ ʥʘ ʨʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ Zilog Developer Studio II ..... 436 

 

ʏʘʩʪ V: ɺʲʚʝʜʝʥʠʝ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

Z8F083A ʥʘ ʝʟʠʢʘ ʉ ............................................................... 539  
40 ʇʨʝʜʠʩʣʦʚʠʝ ............................................................................. 541 

41 ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʩʚʝʪʦʜʠʦʜ (ʚʘʨʠʘʥʪ 1) ................................... 542 
42 ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʩʚʝʪʦʜʠʦʜ (ʚʘʨʠʘʥʪ 2) ................................... 552 

43 ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʩʚʝʪʦʜʠʦʜ (ʚʘʨʠʘʥʪ 3) ................................... 557 
44 ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʩʚʝʪʦʜʠʦʜ (ʚʘʨʠʘʥʪ 4) ................................... 564 

45 ʋʧʨʘʚʣʝʥʠʝ ʥʘ 7-ʩʝʛʤʝʥʪʝʥ ʜʠʩʧʣʝʡ ..................................... 575 
46 ʏʝʪʝʥʝ ʥʘ ʙʫʪʦʥ. ....................................................................... 606 
47 ʀʟʤʝʨʚʘʥʝ ʥʘ ʧʝʨʠʦʜ (ʯʝʩʪʦʪʘ) .............................................. 622 

48 ʀʟʤʝʨʚʘʥʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʟʘʧʲʣʚʘʥʝ ............................... 638 
49 ɼʝʪʝʢʪʦʨ ʥʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ .............................................. 653 
50 ʀʟʤʝʨʚʘʥʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝ ...................................................... 657 

51 ɿʘʢʣʶʯʝʥʠʝ ............................................................................... 668 

 

ʏʘʩʪ VI : ʆʧʠʩʘʥʠʝ ʥʘ ʜʨʘʡʚʝʨʠʪʝ ʟʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

      Z8F083A ............................................................................. 669 

52 ɺʲʚʝʜʝʥʠʝ ................................................................................. 671 
Mcu............................................................................................675 
Port.............................................................................................682 
Dio.. ........................................................................................... 696 

Gpt.. ........................................................................................... 704 
Pwm ........................................................................................... 709 
Adc............................................................................................. 715 

Isr...............................................................................................720 

 

ʏʘʩʪ VII : ʇʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʨʠ................................................... 729 



 

 
5 

ɺʲʚʝʜʝʥʠʝ ........................................................................................... 731 
ʇʨʠʤʝʨ1. ʏʝʪʝʥʝ ʥʘ ʤʘʪʨʠʯʥʘ ʢʣʘʚʠʘʪʫʨʘ. ʈʝʘʣʠʟʘʮʠʷ ʥʘ ʢʦʜʦʚʘ 

ʙʨʘʚʘ. ................................................................................. 733 
ʇʨʠʤʝʨ2. ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚ LCD-ʜʠʩʧʣʝʡ (Hitachi 

       HD44780 LCD-ʢʦʥʪʨʦʣʝʨ). .............................................. 751 
ʇʨʠʤʝʨ3. ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʛʨʘʬʠʯʝʥ LCD-ʜʠʩʧʣʝʡ (Nokia 5110 LCD- 

      ʜʠʩʧʣʝʡ). ʂʦʤʫʥʠʢʘʮʠʷ ʧʦ SPI ʰʠʥʘ. ............................. 752 
ʇʨʠʤʝʨ4. ɸʥʘʣʦʛʦʚ ʪʝʨʤʦʤʝʪʲʨ ʩ AD22103. .................................. 753 
ʇʨʠʤʝʨ5. ʉʚʲʨʟʚʘʥʝ ʥʘ ʚʲʥʰʥʘ EEPROM-ʧʘʤʝʪ. ʂʦʤʫʥʠʢʘʮʠʷ ʧʦ 

       I2C ʰʠʥʘ. ........................................................................... 754 
ʇʨʠʤʝʨ6. ʎʠʬʨʦʚ ʪʝʨʤʦʤʝʪʲʨ ʩ DS18B20. ..................................... 755 
ʇʨʠʤʝʨ7. ɺʣʘʛʦʤʝʨ ʩ DHT11. ........................................................... 756 

ʇʨʠʤʝʨ8. ʀʥʬʨʘʯʝʨʚʝʥ ʪʝʨʤʦʤʝʪʲʨ ʩ MLX90614. ......................... 757 

 

§ ʇʨʠʣʦʞʝʥʠʝ A ........................................................................ 758 

§ ʇʨʠʣʦʞʝʥʠʝ B ......................................................................... 760 

 

ɿʘʢʣʶʯʝʥʠʝ ........................................................................................ 761 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
7 

ɿʘ ʘʚʪʦʨʘ 

 

ɼʀʄʆ ʇɽʊʂʆɺ ʟʘʚʲʨʰʚʘ ʊʝʭʥʠʯʝʩʢʠʷ 

ʋʥʠʚʝʨʩʠʪʝʪ ʚ ɻʘʙʨʦʚʦ ʧʨʝʟ 2001ʛ. ʀʤʘ 

ʤʘʛʠʩʪʲʨʩʢʘ ʩʪʝʧʝʥ ʧʦ  ʩʧʝʮʠʘʣʥʦʩʪʪʘ 

Ăʂʦʤʫʥʠʢʘʮʠʦʥʥʘ ʊʝʭʥʠʢʘ ʠ 

ʊʝʭʥʦʣʦʛʠʠñ. ɿʘʧʦʯʚʘ ʢʘʨʠʝʨʘʪʘ ʩʠ ʢʘʪʦ 

ʩʝʨʚʠʟʝʥ ʠʥʞʝʥʝʨ ʥʘ ʘʫʜʠʦ-ʚʠʜʝʦ 

ʪʝʭʥʠʢʘ. ʇʦ-ʢʲʩʥʦ ʨʘʙʦʪʠ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ 

ʚ ʙʝʣʛʠʡʩʢʘʪʘ ʬʠʨʤʘ Ăʄʝʣʝʢʩʠʩñ ʢʘʪʦ 

ʧʨʠʣʦʞʝʥ ʠʥʞʝʥʝʨ. ʇʨʝʟ ʮʷʣʦʪʦ ʪʦʚʘ ʚʨʝʤʝ ʩʝ ʟʘʥʠʤʘʚʘ ʩ 

ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. 

ʇʦʥʘʩʪʦʷʱʝʤ ʨʘʙʦʪʠ ʢʘʪʦ ʉ-ʧʨʦʛʨʘʤʠʩʪ ʚ ʥʝʤʩʢʘʪʘ 

ʢʦʤʧʘʥʠʷ ʂʆʉʊɸʃ, ʟʘʥʠʤʘʚʘʱʘ ʩʝ ʩ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ 

ʝʣʝʢʪʨʦʥʥʠ ʤʦʜʫʣʠ ʟʘ ʘʚʪʦʤʦʙʠʣʠ. 

 

 

ʆʪ ʘʚʪʦʨʘ 

 

ʉʲʟʜʘʜʦʭ ʪʘʟʠ ʢʥʠʛʘ ʥʝ ʟʘʱʦʪʦ ʩʲʤ ʛʫʨʫ ʚ ʉ-ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ 

ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʘ ʧʦʨʘʜʠ ʥʝʜʦʩʪʠʛʘ ʥʘ ʧʦʜʦʙʥʘ 

ʣʠʪʝʨʘʪʫʨʘ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʧʘʟʘʨ ʠ ʞʝʣʘʥʠʝʪʦ ʤʠ ʜʘ ʧʨʦʤʝʥʷ 

ʪʦʚʘ. ʂʘʪʦ ʥʘʯʠʥʘʝʱʠ  ʧʨʦʛʨʘʤʠʩʪʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʚʝʨʦʷʪʥʦ ʩʪʝ ʩʝ ʩʙʣʲʩʢʘʣʠ ʩ ʚʲʧʨʦʩʠʪʝ "ʆʪʢʲʜʝ ʜʘ ʟʘʧʦʯʥʘ?", 

"ʂʦʷ  ʢʥʠʛʘ  ʝ  ʧʦʜʭʦʜʷʱʘ  ʟʘ  ʤʝʥ?". ʉʲʟʜʘʜʦʭ ʪʘʟʠ ʢʥʠʛʘ 

ʢʘʪʦ ʯʘʩʪ ʦʪ ʧʦʨʝʜʠʮʘ ʜʨʫʛʠ ʢʥʠʛʠ ʚ ʦʪʛʦʚʦʨ ʥʘ ʪʝʟʠ 

ʚʲʧʨʦʩʠ, ʟʘ ʜʘ ʩʧʝʩʪʷ  ʥʘ  ʥʘʯʠʥʘʝʱʠʪʝ ʣʫʪʘʥʝʪʦ  ʚ  ʪʲʨʩʝʥʝ  

ʥʘ ʧʨʘʚʠʣʥʠʷ  ʧʲʪ.  ʅʘʜʷʚʘʤ  ʩʝ,  ʯʝ  ʩʲʤ  ʫʩʧʷʣ  ʜʘ  ʧʦʩʪʠʛʥʘ  

ʜʦ  ʛʦʣʷʤʘ  ʩʪʝʧʝʥ ʮʝʣʪʘ  ʩʠ.  ʄʦʞʝ  ʜʘ  ʠʟʧʨʘʱʘʪʝ  ɺʘʰʠʪʝ  

ʚʲʧʨʦʩʠ  ʠ  ʟʘʙʝʣʝʞʢʠ  ʥʘ dimope@abv.bg. 
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ʇʨʝʜʛʦʚʦʨ 

 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʤʠʢʨʦʝʣʝʢʪʨʦʥʠʢʘʪʘ ʜʦʚʝʜʝ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ 

"ʠʥʪʝʣʠʛʝʥʪʥʠ" ʠʥʪʝʛʨʘʣʥʠ ʩʭʝʤʠ, ʥʘʨʝʯʝʥʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ ʤʘʣʲʢ ʢʦʤʧʶʪʲʨ, 

ʩʲʙʨʘʥ ʚ ʝʜʠʥ ʢʦʨʧʫʩ ʠ ʩ ʦʛʨʘʥʠʯʝʥʠ ʨʝʩʫʨʩʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʝʜʠʥ ʧʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ.  

 

    
 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ 

ʞʠʚʦʪʘ. ʇʦʯʪʠ ʚʩʠʯʢʠ ʩʲʚʨʝʤʝʥʥʠ ʝʣʝʢʪʨʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ 

ʠʟʧʦʣʟʚʘʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʦʪ ʤʘʣʢʠ ʜʦʤʘʢʠʥʩʢʠ ʫʨʝʜʠ ʜʦ 

ʧʝʯʢʠ, ʭʣʘʜʠʣʥʠʮʠ ʠ ʪ.ʥ. ɺʩʠʯʢʠ ʩʲʚʨʝʤʝʥʥʠ ʘʚʪʦʤʦʙʠʣʠ 

ʩʲʜʲʨʞʘʪ ʨʝʜʠʮʘ ʝʣʝʢʪʨʦʥʥʠ ʤʦʜʫʣʠ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ.  

 
 

ʊʝʨʤʠʥʲʪ "ʠʥʪʝʣʠʛʝʥʪʝʥ" ʝ ʤʝʪʘʬʦʨʠʯʝʥ, ʪʲʡ ʢʘʪʦ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʪʘʢʲʚ ʩʘʤʦ ʢʦʛʘʪʦ ʩʝ 

ʧʨʦʛʨʘʤʠʨʘ ʜʘ ʚʲʨʰʠ ʦʧʨʝʜʝʣʝʥʘ ʟʘʜʘʯʘ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ 
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ʪʦʡ ʝ ʧʨʦʩʪʦ ʝʜʥʘ ʙʝʟʧʦʣʝʟʥʘ ʠʥʪʝʛʨʘʣʥʘ ʩʭʝʤʘ. ɽʟʠʢʲʪ, 

ʢʦʡʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʨʘʟʙʠʨʘʪ, ʩʝ ʥʘʨʠʯʘ ʤʘʰʠʥʝʥ 

ʝʟʠʢ. ʊʦʡ ʝ ʥʘʙʦʨ ʦʪ ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ. ɽʜʥʘ ʤʘʰʠʥʥʘ 

ʠʥʩʪʨʫʢʮʠʷ ʝ ʢʦʤʙʠʥʘʮʠ ̫ ʦʪ ʝʜʠʥʠʮʠ (1) ʠ ʥʫʣʠ (0).  

ɼʠʨʝʢʪʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ ʦʪ 

ʧʨʦʛʨʘʤʠʩʪʠʪʝ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘ ʝ ʤʥʦʛʦ ʪʨʫʜʝʥ ʠ 

ʙʘʚʝʥ ʧʨʦʮʝʩ. ɿʘ ʫʣʝʩʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʠʩʪʠʪʝ ʥʘʙʦʨʲʪ ʦʪ 

ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʩʝ ʟʘʤʝʥʷ ʩ 

ʧʩʝʚʜʦʠʥʩʪʨʫʢʮʠʠ, ʢʦʠʪʦ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʧʦ-ʣʝʩʥʠ ʟʘ 

ʨʘʟʙʠʨʘʥʝ ʠ ʟʘʧʦʤʥʷʥʝ ʦʪ ʯʦʚʝʢ ʩʠʤʚʦʣʠ. 

ʇʩʝʚʜʦʠʥʩʪʨʫʢʮʠʠʪʝ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ ʘʩʝʤʙʣʝʨʥʠ 

ʠʥʩʪʨʫʢʮʠʠ. ʊʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ 

ʯʨʝʟ ʩʧʝʮʠʘʣʥʘ ʧʨʦʛʨʘʤʘ, ʥʘʨʝʯʝʥʘ ɸʩʝʤʙʣʝʨ. ʈʘʟʣʠʯʥʠʪʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘʪ ʨʘʟʣʠʯʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʨʘʟʣʠʯʝʥ 

ʥʘʙʦʨ ʦʪ ʤʘʰʠʥʥʠ (ʩʲʦʪʚʝʪʥʦ ʠ ʘʩʝʤʙʣʝʨʥʠ) ʠʥʩʪʨʫʢʮʠʠ. 

ʅʘʧʨʠʤʝʨ PIC ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠʤʘʪ ʩʚʦʡ ʥʘʙʦʨ ʦʪ 

ʠʥʩʪʨʫʢʮʠʠ, ʢʦʡʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʥʘʙʦʨʘ ʠʥʩʪʨʫʢʮʠʠ ʥʘ 

AVR ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʥʷʤʘ ʫʥʠʚʝʨʩʘʣʝʥ 

ʘʩʝʤʙʣʝʨʝʥ ʝʟʠʢ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʘʢʦ ʠʩʢʘʪʝ ʜʘ 

ʧʨʝʭʚʲʨʣʠʪʝ ʧʨʦʛʨʘʤʘ, ʧʠʩʘʥʘ ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʝʟʠʢ ʟʘ ʝʜʠʥ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ - ʚʲʨʭʫ ʜʨʫʛ, ʱʝ ʪʨʷʙʚʘ ʜʘ ʷ ʧʨʝʥʘʧʠʰʝʪʝ 

ʥʘʥʦʚʦ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʘʩʝʤʙʣʝʨʥʠʪʝ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʚʪʦʨʠʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. ʊʦʚʘ ʝ ʠ ʝʜʠʥ ʦʪ ʛʦʣʝʤʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ 

ʘʩʝʤʙʣʝʨʥʠʷ ʝʟʠʢ.  ʆʩʚʝʥ ʪʦʚʘ ʧʠʩʘʥʝʪʦ ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʝʟʠʢ 

ʠʟʠʩʢʚʘ ʤʥʦʛʦ ʜʦʙʨʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʉʲʱʦ ʪʘʢʘ, ʚʲʧʨʝʢʠ ʯʝ ʘʩʝʤʙʣʝʨʥʠʪʝ 

ʠʥʩʪʨʫʢʮʠʠ ʩʘ ʧʦ-ʨʘʟʙʠʨʘʝʤʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʘʰʠʥʥʠʪʝ, 

ʥʘʫʯʘʚʘʥʝʪʦ ʠ ʧʦʤʥʝʥʝʪʦ ʠʤ ʩʲʱʦ ʝ ʛʦʣʷʤʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣ-

ʩʪʚʦ. ʊʝʟʠ ʥʝʜʦʩʪʘʪʲʮʠ ʜʘʚʘʪ ʪʣʘʩʲʢ ʚ ʪʲʨʩʝʥʝʪʦ ʥʘ ʜʨʫʛʠ 

ʤʝʪʦʜʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦ-ʛʦʣʝʤʠ ʠ ʧʦ-ʩʣʦʞʥʠ ʧʨʦʛʨʘʤʠ. 

ʊʘʢʘ ʩʝ ʧʦʷʚʷʚʘʪ ʝʟʠʮʠ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʢʘʢʲʚʪʦ ʝ ʝʟʠʢʲʪ 

ʉ. ɽʟʠʢʲʪ ʉ ʧʨʝʜʦʩʪʘʚʷ ʝʜʥʦ ʘʙʩʪʨʘʢʪʥʦ ʥʠʚʦ ʥʘ 

ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʦʝʪʦ ʥʝ ʟʘʚʠʩʠ (ʠʣʠ ʧʦʥʝ ʚ ʧʦ-ʛʦʣ̫ʤʘʪʘ ʩʠ 

ʯʘʩʪ) ʦʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʟʘ ʢʦʡʪʦ ʩʝ ʧʠʰʝ ʧʨʦʛʨʘʤʘʪʘ. 

ʀʤʝʥʥʦ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʝʟʠʢʲʪ ʉ 

ʦʩʪʘʚʘ ʥʝʟʘʤʝʥʠʤ, ʘ ʪʦʚʘ ʚʦʜʠ ʠ ʜʦ ʥʫʞʜʘ ʦʪ ʉ-ʧʨʦʛʨʘʤʠʩʪʠ. 

ʊʘʟʠ ʢʥʠʛʘ ʝ ʯʝʪʚʲʨʪʘʪʘ ʦʪ ʧʦʨʝʜʠʮʘ ʢʥʠʛʠ, ʢʦʠʪʦ ʱʝ ɺʠ 
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ʜʘʜʘʪ ʧʲʣʥʘ  ʠʥʬʦʨʤʘʮʠʷ ʚ ʤʘʢʩʠʤʘʣʥʦ ʜʦʩʪʲʧʝʥ ʚʠʜ, ʢʦʷʪʦ 

ʝ ʥʝʦʙʭʦʜʠʤʘ, ʟʘ ʜʘ ʩʝ ʥʘʫʯʠʪʝ ʜʘ ʧʨʦʛʨʘʤʠʨʘʪʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʥʘ ʝʟʠʢʘ ʉ. ʇʨʦʮʝʩʲʪ ʚʢʣʶʯʚʘ  ʪʨʠ ʩʪʲʧʢʠ. 

ʇʲʨʚʘʪʘ ʩʪʲʧʢʘ ʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʝʪʝ ʩ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʝʟʠʢʘ ʉ. 

ɿʘ ʪʘʟʠ ʮʝʣ ʝ ʧʨʝʜʚʠʜʝʥʘ ʢʥʠʛʘʪʘ ANSI C. ʂʫʨʩ ʟʘ 

ʥʘʯʠʥʘʝʱʠ. ʊʷ ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʙʘʟʦʚʠʪʝ ʟʥʘʥʠʷ ʩʚʲʨʟʘʥʠ 

ʩ ʝʟʠʢʘ ʉ. ʆʩʚʝʥ, ʯʝ ʱʝ ʧʨʠʜʦʙʠʝʪʝ 

ʜʦʙʨʠ ʧʦʟʥʘʥʠʷ ʟʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʝʟʠʢʘ 

ʱʝ ʨʘʟʙʝʨʝʪʝ ʠ ʢʘʢ ʪʦʡ ʬʫʥʢʮʠʦʥʠʨʘ. 

ɿʘ ʤʘʢʩʠʤʘʣʥʦ ʫʣʝʩʥʝʥʠʝ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʥʘʯʠʥʘʝʱʠʪʝ ʉ-

ʧʨʦʛʨʘʤʠʩʪʠ ʝ ʜʦʙʘʚʝʥʘ ʠ ʧʨʝʜʚʘʨʠ-

ʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ 

ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʦʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣ. 

ʂʥʠʛʘʪʘ ʨʘʟʛʣʝʞʜʘ ʧʦʯʪʠ ʚʩʠʯʢʠ 

ʘʩʧʝʢʪʠ ʥʘ ʝʟʠʢʘ ʉ, ʥʦ ʥʝ ʚʣʠʟʘ ʚ 

ʜʲʣʙʦʢʠ ʜʝʪʘʡʣʠ, ʢʦʠʪʦ ʙʠʭʘ 

ʟʘʪʨʫʜʥʠʣʠ ʥʘʯʠʥʘʝʱʠʷ ʧʨʦʛʨʘʤʠʩʪ.  

 

ʇʨʝʜʚʠʜʝʥʘ ʝ ʚʪʦʨʘ ʢʥʠʛʘ ĂANSI C. 

ʇʲʣʝʥ ʩʧʨʘʚʦʯʥʠʢò, ʢʦʷʪʦ ʨʘʟʛʣʝʞʜʘ 

ʜʝʪʘʡʣʥʦ ʝʟʠʢʘ ʉ ʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 

ʟʘ ʩʧʨʘʚʦʯʥʠʢ ʜʦʨʠ ʦʪ ʦʧʠʪʥʠ 

ʧʨʦʛʨʘʤʠʩʪʠ. ʇʨʦʯʠʪʘʡʢʠ ʢʥʠʛʘʪʘ 

ĂANSI C. ʇʲʣʝʥ ʩʧʨʘʚʦʯʥʠʢò, ɺʠʝ ʱʝ 

ʩʪʘʥʝʪʝ ʠʩʪʠʥʩʢʠ 

ʉ ʝʢʩʧʝʨʪʠ. 

 

ʉʣʝʜ ʢʘʪʦ ʫʩʚʦʠʪʝ 

ʝʟʠʢʘ ʉ, ʚʪʦʨʘʪʘ 

ʩʪʲʧʢʘ ʝ ʜʘ ʩʝ 

ʟʘʧʦʟʥʘʝʪʝ ʩ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠ ʧʨʠʥʮʠʧʘ 

ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

ɿʘ ʪʘʟʠ ʮʝʣ ʝ ʧʨʝʜʚʠʜʝʥʘ ʢʥʠʛʘʪʘ 

Ăʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. ɸʨʭʠʪʝʢʪʫʨʘ ʠ 

ʧʨʠʥʮʠʧ ʥʘ ʜʝʡʩʪʚʠʝò. ʊʘʟʠ ʢʥʠʛʘ ʱʝ 

ɺʠ ʟʘʧʦʟʥʘʝ ʩ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ 
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ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ, ʙʨʦʡʥʠʪʝ ʩʠʩʪʝʤʠ ʠ 

ʪ.ʥ. ʊʷ ʨʘʟʛʣʝʞʜʘ ʩʲʱʦ ʛʨʘʜʠʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠ ʘʨʭʠʪʝʢʪʫʨʠʪʝ, ʧʦ ʢʦʠʪʦ ʩʝ ʠʟʛʨʘʞʜʘʪ. 

ʇʦʩʣʝʜʥʘʪʘ ʯʘʩʪ ʥʘ ʢʥʠʛʘʪʘ ʱʝ ɺʠ ʟʘʧʦʟʥʘʝ  ʩ ʘʨʭʠʪʝʢʪʫʨʘʪʘ 

ʠ  ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʝʟʠʢ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

Z8F083A, ʯʘʩʪ ʦʪ ʬʘʤʠʣʠʷʪʘ Z8 Encore! ʥʘ ʬʠʨʤʘʪʘ Zilog.  

 

ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʝ ʫʯʠ ʥʘʡ-ʚʝʯʝ ʩ ʧʨʘʢʪʠʢʘ. ʊʦʚʘ ʝ ʠ ʮʝʣʪʘ 

ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʢʥʠʛʘ. ʊʷ ʢʦʤʙʠʥʠʨʘ ʥʘʫʯʝʥʦʪʦ ʦʪ 

ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʝ ʩʪʲʧʢʠ ʠ ʱʝ ɺʠ ʜʘʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʟʥʘʥʠʷ 

ʟʘ ʩʦʬʪʫʝʨʥʠʪʝ ʠ ʭʘʨʜʫʝʨʥʠ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʠ ʧʨʠ 

ʥʘʧʠʩʚʘʥʝʪʦ, ʪʝʩʪʚʘʥʝʪʦ ʠ ʜʝʙʲʛʚʘʥʝʪʦ (ʦʪʢʨʠʚʘʥʝʪʦ ʠ 

ʢʦʨʠʛʠʨʘʥʝʪʦ ʥʘ ʛʨʝʰʢʠ) ʥʘ ʉ ʢʦʜ, ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ Z8F083A ʥʘ ʬʠʨʤʘʪʘ Zilog. 

 

 

ɿʘ ʢʦʛʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʪʘʟʠ ʢʥʠʛʘ 

 

ʊʘʟʠ ʢʥʠʛʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʭʦʨʘ, ʢʦʠʪʦ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ 

ʝʟʠʢʘ ʉ ʠ ʠʩʢʘʪ ʜʘ ʧʨʠʣʦʞʘʪ ʩʚʦʠʪʝ ʟʥʘʥʠʷ ʚ 

ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. ɸʢʦ ʥʝ ʩʪʝ ʟʘʧʦʟʥʘʪʠ ʩ 

ʝʟʠʢʘ ʉ, ʱʝ  ʪʨʷʙʚʘ ʜʘ ʛʦ ʥʘʧʨʘʚʠʪʝ ʧʨʝʜʠ ʜʘ ʧʨʦʜʲʣʞʠʪʝ. ɿʘ 

ʮʝʣʪʘ ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʢʥʠʛʠʪʝ ANSI C. ʂʫʨʩ ʟʘ 

ʥʘʯʠʥʘʝʱʠ ʠ ANSI C. ʇʲʣʝʥ ʩʧʨʘʚʦʯʥʠʢ. ʂʥʠʛʘʪʘ 

ʜʦʧʫʩʢʘ ʩʲʱʦ, ʯʝ ʩʪʝ ʟʘʧʦʟʥʘʪʠ ʩ ʙʘʟʦʚʠʪʝ ʘʨʭʠʪʝʢʪʫʨʠ ʠ 

ʧʨʠʥʮʠʧʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. ɸʢʦ ʪʝʟʠ 

ʟʥʘʥʠʷ ɺʠ ʣʠʧʩʚʘʪ, ʦʙʲʨʥʝʪʝ ʩʝ ʢʲʤ ʢʥʠʛʘʪʘ 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʧʨʠʥʮʠʧ ʥʘ ʜʝʡʩʪʚʠʝ.  

 

 

ɿʘʱʦ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ  Z8F083A 

 

ʊʲʡ ʢʘʪʦ ʢʥʠʛʘʪʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʥʘʯʠʥʘʝʱʠ, 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʩʲʱʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʜʭʦʜʷʱ ʟʘ ʪʘʢʠʚʘ. 

http://www.zilog.com/index.php?option=com_product&task=product&businessLine=1&id=2&parent_id=2&Itemid=56
http://www.zilog.com/index.php?option=com_product&task=iframe
http://www.progstarter.com/index.php?lang=bg
http://www.progstarter.com/index.php?lang=bg
http://www.progstarter.com/index.php?lang=bg
http://www.progstarter.com/index.php?lang=bg
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ʉʪʘʨʪʲʪ ʚʠʥʘʛʠ ʝ ʤʥʦʛʦ ʚʘʞʝʥ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʤʥʦʛʦ 

ʥʘʯʠʥʘʝʱʠ ʩʝ ʦʪʢʘʟʚʘʪ ʦʱʝ ʚ ʥʘʯʘʣʦʪʦ ʧʨʠ ʩʙʣʲʩʲʢ ʩ 

ʧʲʨʚʠʪʝ ʪʨʫʜʥʦʩʪʠ. ʇʦ ʤʦʝ ʤʥʝʥʠʝ ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ 

ʝ ʥʝ ʪʦʣʢʦʚʘ ʣʠʧʩʘʪʘ ʥʘ ʤʦʪʠʚʘʮʠʷ, ʘ ʥʝʧʨʘʚʠʣʥʠʷ ʧʦʜʭʦʜ 

(ʥʘʡ-ʚʝʯʝ ʠʟʙʦʨ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʩʲʩ ʩʣʦʞʥʘ ʘʨʭʠʪʝʢʪʫʨʘ 

ʠ ʪʚʲʨʜʝ ʘʢʘʜʝʤʠʯʥʠʷ ʥʘʯʠʥ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʧʦʚʝʯʝʪʦ ʫʥʠʚʝʨʩʠʪʝʪʠ ʫ ʥʘʩ). ʅʘ ʧʘʟʘʨʘ 

ʠʤʘ ʙʦʛʘʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ (ʤʦʞʝ ʜʘ 

ʧʦʛʣʝʜʥʝʪʝ ʚ ʪʘʙʣʠʮʘʪʘ ʚ ʢʨʘʷ ʥʘ ʢʥʠʛʘʪʘ, ʢʲʜʝʪʦ ʩʲʤ 

ʥʘʧʨʘʚʠʣ ʩʧʠʩʲʢ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘ ʤʠʢʨʦʢʦʪʨʦʣʝʨʠ), ʥʦ ʥʝ 

ʚʩʝʢʠ ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʮʝʣʪʘ. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ Z8F083A ʝ 

ʯʘʩʪ ʦʪ ʬʘʤʠʣʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ Z8Encore! ʥʘ ʬʠʨʤaʪʘ 

Zilog.  ʊʦʡ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʤʘʣʲʢ ʙʨʦʡ ʧʝʨʠʬʝʨʥʠ 

ʤʦʜʫʣʠ, ʢʦʝʪʦ ʛʦ ʧʨʘʚʠ ʫʜʦʙʝʥ ʟʘ ʦʧʠʩʚʘʥʝ ʚ ʢʥʠʛʘ. 

ʇʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʦʧʨʦʩʪʝʥʠ, ʢʦʝʪʦ ʦʪ 

ʩʚʦʷ ʩʪʨʘʥʘ ʧʦʟʚʦʣʷʚʘ ʥʘ ʥʘʯʠʥʘʝʱʠʷ ʣʝʩʥʦ ʠ ʙʲʨʟʦ ʜʘ 

ʨʘʟʙʝʨʝ ʢʘʢ ʨʘʙʦʪʷʪ. ɼʨʫʛʠ ʧʨʠʯʠʥʠ, ʢʦʠʪʦ ʧʨʠʚʣʷʢʦʭʘ 

ʚʥʠʤʘʥʠʝʪʦ ʤʠ ʢʲʤ ʪʦʟʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ, ʩʘ ʝʚʪʠʥʠʪʝ 

ʩʦʬʪʫʝʨʥʠ ʠ ʭʘʨʜʫʝʨʥʠ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʩʪʚʘ. ʈʘʟʚʦʡʥʘʪʘ 

ʩʨʝʜʘ Zilog Developer Studio II  ʝ ʦʧʨʦʩʪʝʥʘ ʠ ʣʝʩʥʘ ʟʘ 

ʨʘʙʦʪʘ. ʊʷ ʦʩʠʛʫʨʷʚʘ ʪʝʢʩʪʦʚ ʨʝʜʘʢʪʦʨ, ʘʩʝʤʙʣʝʨ ʠ ʉ 

ʢʦʤʧʠʣʘʪʦʨ, ʠ ʝ ʘʙʩʦʣʶʪʥʦ ʙʝʟʧʣʘʪʥʘ. ɼʝʙʲʛʝʨʲʪ USB Smart 

Cable ʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 40-45 ʝʚʨʦ, ʢʦʝʪʦ ʝ ʥʘʧʲʣʥʦ 

ʧʨʠʝʤʣʠʚʘ ʮʝʥʘ. ɺʩʠʯʢʠ ʪʝʟʠ ʥʝʱʘ ʧʨʘʚʷʪ ʩʝʨʠʷʪʘ Z8Encore! 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʦʜʭʦʜʷʱʘ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ  ʥʘʯʠʥʘʝʱʠʪʝ ʚ 

ʩʚʝʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. ɺʲʧʨʝʢʠ ʯʝ ʥʝ ʝ ʧʦʟʥʘʪ ʥʘ 

ʙʲʣʛʘʨʩʢʠʷ ʧʘʟʘʨ, ʨʝʰʠʭ ʜʘ ʠʟʙʝʨʘ ʪʦʟʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

ʀʜʝʷʪʘ ʤʠ ʝ ʜʘ ʦʪʜʝʣʠʪʝ ʢʦʣʢʦʪʦ ʩʝ ʤʦʞʝ ʧʦ-ʤʘʣʢʦ ʚʨʝʤʝ ʚ 

ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʨʘʟʚʦʡʥʠʪʝ ʡ 

ʩʨʝʜʩʪʚʘ ʠ ʜʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪʝ ʚʲʨʭʫ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ 

ʙʘʟʦʚʠʪʝ ʧʨʠʥʮʠʧʠ. ɼʦʙʨʦʪʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʪʝʟʠ ʧʨʠʥʮʠʧʠ ʝ 

ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʦ-ʣʝʩʥʦ ʦʨʠʝʥʪʠʨʘʥʝ ʚ ʨʘʟʣʠʯʥʠʪʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʥʠ ʘʨʭʠʪʝʢʪʫʨʠ. ʋʙʝʜʝʥ ʩʲʤ, ʯʝ ʙʲʨʟʦʪʦ ʠ 

ʣʝʩʥʦ ʥʘʚʣʠʟʘʥʝ ʚ ʤʘʪʝʨʠʷʪʘ ʱʝ ɺʠ ʤʦʪʠʚʠʨʘ ʦʱʝ ʧʦʚʝʯʝ ʜʘ 

ʧʨʦʜʲʣʞʠʪʝ ʩʘʤʠ ʜʘ ʨʘʟʚʠʚʘʪʝ ʫʤʝʥʠʷʪʘ ʩʠ ʠ ʜʘ ʦʙʦʛʘʪʷʚʘʪʝ 

ʟʥʘʥʠʷʪʘ ʩʠ ʚ ʜʘʜʝʥʘʪʘ ʧʦʩʦʢʘ (Ăʇʦʢʘʞʠ ʥʘ ʤʘʛʘʨʝʪʦ 

ʧʣʝʚʥʷʪʘ ʠ ʪʦ ʩʘʤʦ ʱʝ ʥʘʤʝʨʠ ʚʨʘʪʘʪʘòJ). Z8F083A 
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ʇʆɿɺʆʃʗɺɸ ɺʉʀʏʂʆ ʊʆɺɸ ɼɸ ʉɽ ʉʃʋʏʀ. ʑʝ ʩʘ ɺʠ 

ʥʝʦʙʭʦʜʠʤʠ ʥʝ ʧʦʚʝʯʝ ʦʪ ʜʚʝ ʩʝʜʤʠʮʠ ʜʘ ʨʘʟʫʯʠʪʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠ ʨʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ Zilog Developer Studio 

II . ʉʣʝʜ ʪʦʟʠ ʧʝʨʠʦʜ ʱʝ ʤʦʞʝʪʝ ʜʘ ʩʝ ʦʪʜʘʜʝʪʝ ʩʚʦʙʦʜʥʦ ʥʘ 

ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʤʫ ʥʘ ʝʟʠʢʘ ʉ. ɸʢʦ ʩʪʝ ʫʯʝʥʠʢ ʠʣʠ ʩʪʫʜʝʥʪ, 

ʱʝ ʤʦʞʝʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ Z8F083A ʚ 

ʢʫʨʩʦʚʠ ʠ ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ. ɿʥʘʥʠʷʪʘ, ʢʦʠʪʦ ʱʝ ʧʨʠʜʦʙʠʝʪʝ 

ʱʝ ɺʠ ʩʣʫʞʘʪ ʟʘ ʦʩʥʦʚʘ ʠ ʱʝ ɺʠ ʧʦʤʦʛʥʘʪ ʜʘ ʧʨʝʤʠʥʝʪʝ ʧʦ-

ʣʝʩʥʦ ʢʲʤ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩ ʜʨʫʛʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʩʣʦʞʥʦʩʪ.  

 

 

ʀʟʧʦʣʟʚʘʥʠ ʢʦʥʚʝʥʮʠʠ 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ:  ʊʝʢʩʪʲʪ ʚ ʪʦʚʘ ʧʦʣʝ ʩʲʜʲʨʞʘ ʧʦʷʩʥʝʥʠʷ ʠ ʢʦʤʝʥʪʘʨʠ. 

_____________________________________________________________ 

 

ʪʝʢʩʪȬȭȴ ï ʩʫʬʠʢʩʲʪ Ȭȭȴ, ʜʦʙʘʚʝʥ ʚ ʢʨʘʷ ʥʘ ʪʝʢʩʪ, ʝ ʫʢʘʟʘʥʠʝ, 

ʯʝ ʪʝʢʩʪʲʪ ʝ ʦʧʮʠʦʥʘʣʝʥ ʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʫʩʥʝ. 

ʊʝʢʩʪʲʪ ʚ ʪʦʚʘ ʧʦʣʝ ʩʲʜʲʨʞʘ ʢʨʘʪʢʘ ʧʦʤʦʱʥʘ 

ʠʥʬʦʨʤʘʮʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʪʝʤʠ ʦʪ 

ʝʣʝʢʪʨʦʥʠʢʘʪʘ. 

 
 

 

 
 

 

 
 

 
 

 

ʊʝʢʩʪʲʪ ʚ ʪʦʚʘ ʧʦʣʝ ʦʪʙʝʣʷʟʚʘ ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʘ ʢʦʷʪʦ 

ʪʨʷʙʚʘ ʜʘ ʦʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ. 

 

ʊʝʢʩʪʲʪ ʚ ʪʦʚʘ ʧʦʣʝ ʦʪʙʝʣʷʟʚʘ ʩʲʚʝʪʠ, ʢʦʠʪʦ ʝ 

ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʩʣʝʜʚʘʪʝ. 

 

ʊʝʢʩʪʲʪ ʚ ʪʦʚʘ ʧʦʣʝ ʦʪʙʝʣʷʟʚʘ ʥʷʢʦʠ ʧʦ-ʚʘʞʥʠ 

ʤʦʤʝʥʪʠ, ʢʦʠʪʦ ʝ ʜʦʙʨʝ ʜʘ ʟʘʧʦʤʥʠʪʝ. 
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ʪʝʢʩʪCxx
 ï ʩʫʬʠʢʩʲʪ Cxx ƽɧɧ ˮ ʭʮƗ ʮʪƗ ʮʮƗ ʦʦƾ, ʜʦʙʘʚʝʥ ʚ ʢʨʘʷ ʥʘ 

ʪʝʢʩʪ, ʫʢʘʟʚʘ ʚʝʨʩʠʷʪʘ ʥʘ ʩʪʘʥʜʘʨʪʘ, ʟʘ ʢʦʷʪʦ ʠʥʬʦʨʤʘʮʠʷʪʘ 

ʚ ʪʝʢʩʪʘ ʝ ʚʘʣʠʜʥʘ. 

 

 

ʂʘʢ ʝ ʦʨʛʘʥʠʟʠʨʘʥʘ ʢʥʠʛʘʪʘ 

 

ʏʘʩʪ I ʦʧʠʩʚʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ Z8F083A. ɸʢʦ ʩʪʝ ʯʝʣʠ ʢʥʠ-

ʛʘʪʘ Ăʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʧʨʠʥʮʠʧ ʥʘ 

ʜʝʡʩʪʚʠʝò, ʥʝʱʘʪʘ ʚ ʪʘʟʠ ʯʘʩʪ ʱʝ ʩʘ ɺʠ ʧʦʟʥʘʪʠ. ɺʲʧʨʝʢʠ 

ʪʦʚʘ ʨʝʰʠʭ, ʯʝ ʝ ʜʦʙʨʝ ʜʘ ʜʦʙʘʚʷ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʫʢ ʟʘ 

ʧʦ-ʛʦʣʷʤʦ ʫʜʦʙʩʪʚʦ.   

 

ʏʘʩʪ II  ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʨʘʪʲʢ ʩʧʨʘʚʦʯʥʠʢ ʥʘ ʝʟʠʢʘ ʉ. ʄʦʞʝ ʜʘ 

ʠʟʧʦʣʟʚʘʪʝ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʪʘʟʠ ʯʘʩʪ ʚ ʩʣʫʯʘʡ, ʯʝ ʩʝ ʥʘʣʦʞʠ 

ʜʘ ʩʠ ʧʨʠʧʦʤʥʠʪʝ ʜʘʜʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʝʟʠʢʘ ʉ.  

 

ʏʘʩʪ III  ʩʲʜʲʨʞʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʘʚʠʣʘ ʠ ʩʲʚʝʪʠ ʧʨʠ ʧʠʩʘʥʝʪʦ 

ʥʘ ʉ-ʢʦʜ. ʊʦʚʘ ʚʢʣʶʯʚʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠ 

ʬʘʡʣʦʚʝʪʝ, ʬʦʨʤʘʪʠʨʘʥʝ ʥʘ ʢʦʜʘ ʠ ʜʨ. ʑʝ ɺʠ ʟʘʧʦʟʥʘʷ ʩ 

ʥʷʢʦʠ ʩʣʘʙʦʩʪʠ ʚ ʝʟʠʢʘ ʉ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʠʟʙʷʛʚʘʪʝ, 

ʦʩʦʙʝʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʩʠʩʪʝʤʠ ʩ ʧʦʚʠʰʝʥʠ 

ʠʟʠʩʢʚʘʥʠ̫  ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ.  

 

ʏʘʩʪ IV ʦʧʠʩʚʘ ʨʘʟʚʦʡʥʠʪʝ ʩʨʝʜʩʪʚʘ, ʢʦʠʪʦ ʱʝ ʠʟʧʦʣʟʚʘʤ ʚ 

ʢʥʠʛʘʪʘ. ʊʦʚʘ ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʨʘʟʚʦʡʥʠ ʧʣʘʪʢʠ. ʑʝ ʩʝ 

ʟʘʧʦʟʥʘʝʪʝ ʩ ʨʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ Zilog Developer Studio II, ʩ 

ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʉ-ʢʦʤʧʠʣʘʪʦʨʘ, ʱʝ ʩʝ ʥʘʫʯʠʪʝ ʦʱʝ ʢʘʢ ʜʘ 

ʠʟʧʦʣʟʚʘʪʝ ʜʝʙʲʛʝʨʘ, ʟʘ ʜʘ ʠʟʩʣʝʜʚʘʪʝ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʢʦʜʘ ʠ 

ʜʘ ʣʦʢʘʣʠʟʠʨʘʪʝ ʜʝʬʝʢʪʠ ʚ ʢʦʜʘ. 

 

ʏʘʩʪ V ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʲʚʝʜʝʥʠʝ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʝʨʘ Z8F083A ʥʘ ʝʟʠʢʘ ʉ.  ɺ ʪʘʟʠ ʯʘʩʪ ʱʝ ʟʘʧʦʯʥʝʤ ʩ 

ʥʷʢʦʣʢʦ ʩʨʘʚʥʠʪʝʣʥʦ ʤʘʣʢʠ ʠ ʧʨʦʩʪʠ ʧʨʠʤʝʨʠ, ʢʦʠʪʦ ʱʝ ɺʠ 

ʧʦʦʛʥʘʪ ʜʘ ʩʝ ʟʘʧʦʟʥʘʝʪʝ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʧʦ-ʛʦʣʷʤʘ 

ʯʘʩʪ ʦʪ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ Z8F083A. 
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ʉ ʪʦʚʘ ʱʝ ʧʦʩʪʘʚʠʤ ʠ ʥʘʯʘʣʦ ʥʘ ʧʠʩʘʥʝʪʦ ʥʘ ʉ-ʢʦʜ ʟʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ.  

 

ʏʘʩʪ VI ʦʧʠʩʚʘ ʧʘʢʝʪ ʦʪ ʜʨʘʡʚʝʨʠ1 ʟʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

Z8F083A.  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ:  ɺ ʩʣʫʯʘʡ, ʯʝ ʩʪʝ ʟʘʙʨʘʚʠʣʠ, Ăʜʨʘʡʚʝʨñ ʩʝ ʥʘʨʠʯʘ 

ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʜʠʨʝʢʪʥʦ ʩʠ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩ ʭʘʨʜʫʝʨʘ (ʧʝʨʠʬʝʨʥʠʪʝ 

ʤʦʜʫʣʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ), ʪ.ʝ. . ʪʦʚʘ ʝ ʧʨʦʛʨʘʤʘ ʦʪ ʥʘʡ-ʥʠʩʢʦ ʥʠʚʦ. 

ʊʠʧʠʯʥʦ ʟʘ ʚʩʝʢʠ ʧʝʨʠʬʝʨʝʥ ʤʦʜʫʣ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʦʪʛʦʚʘʨʷ 

ʦʪʜʝʣʝʥ ʜʨʘʡʚʝʨ. ʇʨʠʣʦʞʥʠʪʝ ʧʨʦʛʨʘʤʠ ʢʦʤʫʥʠʢʠʨʘʪ ʩ ʭʘʨʜʫʝʨʘ, ʘʢʦ 

ʩʘ ʥʘʧʠʩʘʥʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ, ʯʨʝʟ ʜʨʘʡʚʝʨʠʪʝ. ʊʦʚʘ ʛʠ ʧʨʘʚʠ 

ʥʝʟʘʚʠʩʠʤʠ ʠʟʮʷʣʦ ʠʣʠ ʚ ʧʦ-ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʦʪ ʭʘʨʜʫʝʨʘ, ʘ ʪʦʚʘ ʦʪ 

ʩʚʦʷ ʩʪʨʘʥʘ ʚʦʜʠ ʜʦ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʧʨʝʥʦʩʠʤʦʩʪ ʥʘ ʧʨʠʣʦʞʥʠʪʝ 

ʧʨʦʛʨʘʤʠ ʥʘ ʜʨʫʛʠ ʭʘʨʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ. ɺʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ 

ʜʨʘʡʚʝʨʠʪʝ ʩʘ ʪʷʩʥʦ ʩʚʲʨʟʘʥʠ ʩ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, 

ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʠ ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʜʨʫʛʘ ʭʘʨʜʫʝʨʥʘ 

ʧʣʘʪʬʦʨʤʘ, ʜʨʘʡʚʝʨʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʥʘʧʠʩʘʥʠ ʟʘ ʪʘʟʠ ʭʘʨʜʫʝʨʥʘ 

ʧʣʘʪʬʦʨʤʘ. ʉʲʱʝʩʪʚʫʚʘʪ ʩʪʘʥʜʘʨʪʠ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʥʘʯʠʥʘ ʥʘ ʧʠʩʘʥʝ 

ʥʘ ʜʨʘʡʚʝʨʠʪʝ. ʊʘʢʲʚ ʥʘʧʨʠʤʝʨ ʝ ʩʪʘʥʜʘʨʪʲʪ AUTOSAR 

(www.autosar.org). ʉʪʘʥʜʘʨʪʠʟʠʨʘʥʝʪʦ ʥʘ ʜʨʘʡʚʝʨʠʪʝ ʧʨʘʚʠ 

ʧʨʠʣʦʞʥʠʪʝ ʧʨʦʛʨʘʤʠ ʥʘʧʲʣʥʦ ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʭʘʨʜʫʝʨʥʘʪʘ ʧʣʘʪʬʦʨʤʘ. 

_____________________________________________________________ 

 

ɼʨʘʡʚʝʨʠʪʝ ʩʘ ʥʘʧʠʩʘʥʠ ʩʲʛʣʘʩʥʦ ʧʨʘʚʠʣʘʪʘ ʠ ʩʲʚʝʪʠʪʝ, 

ʦʧʠʩʘʥʠ ʚ ʯʘʩʪ III . ʎʝʣʪʘ ʝ ʦʪ ʨʘʥʦ ʜʘ ʩʝ ʥʘʫʯʠʪʝ ʜʘ 

ʦʬʦʨʤʷʪʝ ʢʦʜʘ ʩʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ, ʘ ʥʝ ʭʘʦʪʠʯʥʦ. 

 

ʏʘʩʪ VII ʩʝ ʩʲʩʪʦʠ ʦʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʨʠ, ʠʟʧʦʣʟʚʘʱʠ 

ʜʨʘʡʚʝʨʠʪʝ ʦʧʠʩʘʥʠ ʚ ʯʘʩʪ VI, ʠ ʠʣʶʩʪʨʠʨʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ 

ʝʟʠʢʘ ʉ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ.  
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ʏʘʩʪ I 

ʆʧʠʩʘʥʠʝ ʥʘ 
ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

Z8F083A 
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1 ʆʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

Z8Encore! F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ ʩʣʝʜʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á 20MHz ʧʨʦʮʝʩʦʨ eZ8; 

 

Á ɼʦ 8kB ʌʣʘʰ ʧʘʤʝʪ; 

 

Á ɼʦ 256 ʙʘʡʪʘ ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ (RAM -ʧʘʤʝʪ); 

 

Á 100 ʙʘʡʪʘ ʝʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘ ʧʘʤʝʪ ʟʘ ʜʘʥʥʠ (NVDS - 

Nonvolatile Data Storage); 

 

Á ɼʦ 23 ɺʭʦʜʥʠ-ʀʟʭʦʜʥʠ ʠʟʚʦʜʠ; 

 

Á ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ; 

 

Á ɼʚʘ 16-ʙʠʪʦʚʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʠ ʪʘʡʤʝʨʠ; 

 

Á WDT-ʪʘʡʤʝʨ ʩʲʩ ʩʦʙʩʪʚʝʥ ʚʲʪʨʝʰʝʥ RC ʛʝʥʝʨʘʪʦʨ; 

 

Á ɽʜʥʦʧʨʦʚʦʜʥʘ ʜʚʫʧʦʩʦʯʥʘ ʚʨʲʟʢʘ ʩ ʜʝʙʲʛʝʨ; 

 

Á ɹʲʨʟ 8-ʢʘʥʘʣʝʥ, 10-ʙʠʪʦʚ ɸʎʇ; 

 

Á ɸʥʘʣʦʛʦʚ ʢʦʤʧʘʨʘʪʦʨ; 

 

Á ɼʦ 17 ʠʟʪʦʯʥʠʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ; 

 

Á ɿʘʱʠʪʘ ʦʪ ʚʨʝʤʝʥʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ 
(VBO ï Voltage Brown-Out); 

 

Á ʈʝʩʝʪ ʧʨʠ ʚʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (POR ï Power -

On Reset); 
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Á ʈʘʙʦʪʥʦ ʥʘʧʨʝʞʝʥʠʝ 2.6 õ 3.6V; 

 

Á ɼʦ ʪʨʠʥʘʜʝʩʝʪ 5V-ʪʦʣʝʨʘʥʪʥʠ ʠʟʚʦʜʠ; 

 

Á 20- ʠ 28-ʠʟʚʦʜʥʠ ʢʦʨʧʫʩʠ; 

 

Á ʈʘʙʦʪʝʥ ʪʝʤʧʝʨʘʪʫʨʝʥ ʦʙʭʚʘʪ: 

 

ü ʉʪʘʥʜʘʨʪʝʥ 0 õ 70 ÁC; 

 

ü ʈʘʟʰʠʨʝʥ -40 ÷ 105 °C. 

 

ʊʘʙʣ.1 ʧʦʢʘʟʚʘ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʦʪ ʩʝʨʠʷʪʘ Z8Encore! F083A. 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ 
ʌʣʘʰ 

(kB) 

RAM  

(B) 

NVDS 

(100B) 
ADC 

ɺʭʦʜʥʠ/ʀʟʭʦʜʥʠ 

ʠʟʚʦʜʠ 

Z8F083A 8 256 ɼʘ ɼʘ 17/23 

Z8F043A 4 256 ɼʘ ɼʘ 17/23 

 

ʊʘʙʣ. 1 ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʦʪ ʩʝʨʠʷʪʘ Z8 Encore! F083A 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʝʤʘ ʥʘ Z8Encore! 

F083A. 

 
 

ʌʠʛ. 1 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ Z8Encore! F083A 

8 ʢʘʥʘʣʝʥ 

10-ʙʠʪʦʚ ɸʎʇ 

2 ʭ 16-ʙʠʪʦʚʠ 

ʊʘʡʤʝʨʠ 

 

ɼʦ 100B NVDS 

 

ɸʥʘʣʦʛʦʚ 

ʢʦʤʧʘʨʘʪʦʨ 

ʂʦʥʪʨʦʣʝʨ ʥʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

WDT-ʪʘʡʤʝʨ/ 

RC ʛʝʥʝʨʘʪʦʨ 

 

POR/VBO/ʈʝʩʝʪ 

 

20MHz 

eZ8 

 

ɺʲʪʨʝʰʝʥ 

ʧʨʝʮʠʟʝʥ 

ʛʝʥʝʨʘʪʦʨ 

 

ʂʚʘʨʮʦʚ 

ʛʝʥʝʨʘʪʦʨ 

ɺʛʨʘʜʝʥ  

ɼʝʙʲʛʝʨ 

 

8kB ʌʣʘʰ 

ʧʘʤʝʪ 

 

8  ʭ 256B 

ʈʝʛʠʩʪʨʠ 

 

ʇʦʨʪ ɸ 

 

ʇʦʨʪ B 

 

ʇʦʨʪ C 
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2 ʆʧʠʩʘʥʠʝ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8 

 ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʘʤʝʪʪʘ 

 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʤʦʞʝ ʜʘ ʦʩʲʱʝʩʪʚʷʚʘ ʜʦʩʪʲʧ ʜʦ ʪʨʠ 

ʨʘʟʣʠʯʥʠ ʪʠʧʘ ʧʘʤʝʪʠ. ɺʩʷʢʘ ʧʘʤʝʪ ʠʤʘ ʩʚʦʝ ʦʪʜʝʣʥʦ 

ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

 

Á ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ (ʈʇ) 

 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ ʪʠʧʘ ʨʝʛʠʩʪʨʠ: 

ʨʝʛʠʩʪʨʠ ʟʘ ʦʙʱʘ ʫʧʦʪʨʝʙʘ (GPR ï General Purpose 

Register) ʠ ʫʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ, ʢʦʠʪʦ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ 

ʨʝʛʠʩʪʨʠ ʩʲʩ ʩʧʝʮʠʘʣʥʘ ʬʫʥʢʮʠʷ (SFR ï Special Function 

register). GPR-ʨʝʛʠʩʪʨʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ 

ʘʢʫʤʫʣʘʪʦʨʠ, ʘʜʨʝʩʥʠ ʫʢʘʟʘʪʝʣʠ, ʠʥʜʝʢʩʥʠ ʨʝʛʠʩʪʨʠ, ʟʘ ʩʪʝʢ 

ʠʣʠ ʚʨʝʤʝʥʥʦ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ. SFR-ʨʝʛʠʩʪʨʠʪʝ ʩʣʫʞʘʪ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʇʨʦʮʝʩʦʨʲʪ eZ8 ʤʦʞʝ ʜʘ 

ʘʜʨʝʩʠʨʘ ʜʦ 4096 ʙʘʡʪʘ (4kB) ʨʝʛʠʩʪʨʠ. ʌʠʛ.2 ʧʦʢʘʟʚʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʈʇ. 

 

 
 

ʌʠʛ. 2 ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ 

 

SFR-ʨʝʛʠʩʪʨʠ 

 

 

 

 

 

 

GPR-ʨʝʛʠʩʪʨʠ 

000h 

EFFh 
F00h 

FFFh 
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ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʬʠʛʫʨʘʪʘ, SFR-ʨʝʛʠʩʪʨʠʪʝ ʟʘʝʤʘʪ 

ʧʦʩʣʝʜʥʠʪʝ 256 ʙʘʡʪʘ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʩʝ ʨʘʟʜʝʣʷ ʣʦʛʠʯʝʩʢʠ ʥʘ 16 ʩʪʨʘʥʠʮʠ, 

ʚʩʷʢʘ ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ 256 ʨʝʛʠʩʪʨʠ (ʌʠʛ.3). 

 

 
 

ʌʠʛ. 3 ʉʪʨʘʥʠʨʘʥʝ ʥʘ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ 
 

ɺʩʷʢʘ ʩʪʨʘʥʠʮʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʨʘʟʜʝʣʷ ʥʘ 16 ʛʨʫʧʠ, ʚʩʷʢʘ 

ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ 16 ʨʝʛʠʩʪʲʨʘ, ʥʘʨʠʯʘʥʠ ʦʱʝ ʨʘʙʦʪʥʠ 

ʨʝʛʠʩʪʨʠ. ʈʝʛʠʩʪʨʠʪʝ ʚʲʚ ʚʩʷʢʘ ʛʨʫʧʘ ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ ʢʘʪʦ 

R0, R1, R2,..., R15 (ʌʠʛ.4).  
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ʌʠʛ. 4 ʈʘʟʜʝʣʷʥʝ ʥʘ ʩʪʨʘʥʠʮʘ ʥʘ 16 ʛʨʫʧʠ ʧʦ 16 ʨʝʛʠʩʪʲʨʘ 

 

 
 

ʌʠʛ. 5 16-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʜʫʤʘ 

 

Á ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ (ʇʇ) 

 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʤʦʞʝ ʜʘ ʘʜʨʝʩʠʨʘ 65 536 ʙʘʡʪʘ (64 kB) 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ. ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ 

ʥʘ ʜʘʥʥʠ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʇʇ. 

ʇʲʨʚʠʪʝ ʜʚʘ ʙʘʡʪʘ ʩʘ ʟʘʝʪʠ ʦʪ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ 

ʙʠʪʦʚʝ (ʚʠʞʪʝ 16 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ), ʩʣʝʜ ʪʷʭ 

ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʪʘʙʣʠʮʘʪʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, ʠ ʥʘʡ-

ʥʘʢʨʘʷ ʧʘʤʝʪʪʘ ʟʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʠ ʜʘʥʥʠ. 
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ʌʠʛ. 6 ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 
 

Á ʇʘʤʝʪ ʟʘ ɼʘʥʥʠ (ʇɼ) 

 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʩʲʱʦ ʪʘʢʘ ʤʦʞʝ ʜʘ ʘʜʨʝʩʠʨʘ ʠ 65 536 ʙʘʡʪʘ 

(64 kB) ʇʘʤʝʪ ʟʘ ɼʘʥʥʠ1.  
___________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɺ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ Z8Encore!F083A ʪʘʟʠ ʧʘʤʝʪ ʥʝ ʝ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ. 

_____________________________________________________________ 

 

 0000h 

0001h 

0002h 

0003h 

0004h 

003Dh 

FFFFh 

ʈʝʩʝʪ ʚʝʢʪʦʨ 

ɺʝʢʪʦʨʠ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷ 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

(ʠʥʩʪʨʫʢʮʠʠ ʠ ʜʘʥʥʠ) 

ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

003Eh 



 

 
25 

 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ 

 

ʌʠʛ.7 ʦʧʠʩʚʘ ʧʨʦʛʨʘʤʥʠʷ ʤʦʜʝʣ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8. 

 

 
 

ʌʠʛ. 7 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8 

R7 

R6 

R5 

R4 

R3 

R2 

R1 

0 15 

0 

0 15 

0 

C Z S V D H  

7 

7 

PC 

SP 

RP 

FLAGS 

ʀʟʙʦʨ ʥʘ  

ʩʪʨʘʥʠʮʘ 

ʀʟʙʦʨ ʥʘ 

ʨʝʛʠʩʪʨʦʚʘ ʛʨʫʧʘ 

F2 F1 

ʌʣʘʛ ʟʘ ʧʨʝʥʦʩ 

ʅʫʣʝʚ ʬʣʘʛ 

ɿʥʘʢʦʚ ʬʣʘʛ 

ʌʣʘʛ ʟʘ ʧʨʝʧʲʣʚʘʥʝ 

ɼʝʩʝʪʠʯʝʥ ʬʣʘʛ 

ʌʣʘʛ ʟʘ ʧʦʣʫʧʨʝʥʦʩ 

ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʛʦʚʝ 

SPL SPH 

0 7 

R0 

R15 

R14 

R13 

R12 

R11 

R10 

R9 

0 7 

R8 



 

 
26 

ʇʨʦʛʨʘʤʥʠʷʪ ɹʨʦʷʯ PC (Program Counter) ʝ 16-ʙʠʪʦʚ ʠ 

ʩʲʜʲʨʞʘ ʘʜʨʝʩʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʧʦʨʝʜʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ. ʋʢʘʟʘʪʝʣʷʪ ʥʘ ʉʪʝʢʘ SP (Stack 

Pointer) ʩʲʱʦ ʝ 16-ʙʠʪʦʚ ʠ ʩʦʯʠ ʢʲʤ ʧʦʩʣʝʜʥʘʪʘ ʟʘʧʠʩʘʥʘ 

ʩʪʦʡʥʦʩʪ ʚ ʩʪʝʢʘ. SP ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ 8-ʙʠʪʦʚʠ ʨʝʛʠʩʪʨʠ: 

SPH ʠ SPL. ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʈʝʛʠʩʪʨʠʪʝ RP (Register Pointer) 

ʝ 8-ʙʠʪʦʚ ʠ  ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʙʦʨ ʥʘ ʩʪʨʘʥʠʮʘ (RP[3:0]) ʠ 

ʨʝʛʠʩʪʨʦʚʘ ʛʨʫʧʘ (RP[7:4]) ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. R0õR15 ʝ 

ʪʝʢʫʱʘʪʘ ʠʟʙʨʘʥʘ ʨʝʛʠʩʪʨʦʚʘ ʛʨʫʧʘ. ʈʝʛʠʩʪʲʨʲʪ ʥʘ 

ʌʣʘʛʦʚʝʪʝ FLAGS ʝ 8-ʙʠʪʦʚ ʠ ʩʲʜʲʨʞʘ ʬʣʘʛʦʚʝ, ʫʢʘʟʚʘʱʠ 

ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ (ʢʘʪʦ ʧʨʝʧʲʣʚʘʥʝ ʧʨʠ ʩʫʤʠʨʘʥʝ, ʥʫʣʝʚ 

ʨʝʟʫʣʪʘʪ ʠ ʜʨ.) ʦʪ ʧʦʩʣʝʜʥʘʪʘ ʠʟʧʲʣʥʝʥʘ ʦʪ ʧʨʦʮʝʩʦʨʘ 

ʠʥʩʪʨʫʢʮʠʷ. 

 

ʉ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ 

ʨʝʛʠʩʪʨʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʩʦʨʘ ʩʘ ʯʘʩʪ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ 

ʇʘʤʝʪ ʠ ʚʠʥʘʛʠ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʘʜʨʝʩʠ (ʌʠʛ.8). 

 
 

 

 

ʌʠʛ. 8 ʇʨʦʮʝʩʦʨʥʠ ʨʝʛʠʩʪʨʠ 
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ʌʣʘʛ ʟʘ ʧʨʝʥʦʩ ʉ 

 

ʌʣʘʛʲʪ ʟʘ ʧʨʝʥʦʩ C ʝ 1, ʢʦʛʘʪʦ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʘʨʠʪʤʝʪʠʯʥʘ 

ʦʧʝʨʘʮʠʷ ʛʝʥʝʨʠʨʘ ʧʨʝʥʦʩ ʦʪ ʠʣʠ ʟʘʝʤ ʚ ʙʠʪ 7 ʥʘ ʜʘʥʥʠʪʝ. ɺ 

ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʝ 0. 

 

ʅʫʣʝʚ ʌʣʘʛ Z 

 

ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʘʨʠʪʤʝʪʠʯʥʘ ʠʣʠ ʣʦʛʠʯʝʩʢʘ ʦʧʝʨʘʮʠʷ ʝ 

ʥʫʣʘ, ʪʦʟʠ ʬʣʘʛ ʝ 1, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʝ 0. 

 

ɿʥʘʢʦʚ ʬʣʘʛ S 

 

ɿʥʘʢʦʚʠʷʪ ʬʣʘʛ S ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʥʘʡ-ʩʪʘʨʰʠʷ ʙʠʪ ʥʘ 

ʨʝʟʫʣʪʘʪʘ ʦʪ ʘʨʠʪʤʝʪʠʯʥʘ ʠʣʠ ʣʦʛʠʯʝʩʢʘ ʦʧʝʨʘʮʠʷ. 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʠʟʧʦʣʟʚʘ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ (2ôs 

complement) ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʯʠʩʣʘ. ʇʨʠ ʪʦʟʠ ʢʦʜ 

ʘʢʦ ʥʘʡ-ʩʪʘʨʰʠʷʪ ʙʠʪ ʥʘ ʯʠʩʣʦʪʦ ʝ 0, ʪʦ ʝ ʧʦʣʦʞʠʪʝʣʥʦ (S = 

0), ʘ ʘʢʦ ʝ 1, ʪʦ ʝ ʦʪʨʠʮʘʪʝʣʥʦ (S = 1). 

 

ʌʣʘʛ ʟʘ ʧʨʝʧʲʣʚʘʥʝ V 

 

ʌʣʘʛʲʪ ʟʘ ʧʨʝʧʲʣʚʘʥʝ V ʝ 1, ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʟʥʘʢʦʚʠ 

ʘʨʠʪʤʝʪʠʯʥʠ, ʟʘ ʧʨʝʤʝʩʪʚʘʥʝ ʠ ʨʦʪʘʮʠʷ ʦʧʝʨʘʮʠʠ ʝ ʧʦ-ʛʦʣʷʤ 

ʦʪ ʤʘʢʩʠʤʘʣʥʘʪʘ ʚʲʟʤʦʞʥʘ ʩʪʦʡʥʦʩʪ (> 127) ʠʣʠ ʧʦ-ʤʘʣʲʢ ʦʪ 

ʤʠʥʠʤʘʣʥʘʪʘ ʚʲʟʤʦʞʥʘ ʩʪʦʡʥʦʩʪ (< -128), ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʦʪ 8-ʙʠʪʦʚʦ ʯʠʩʣʦ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ, ʪ.ʝ. . ʘʢʦ 

ʨʝʟʫʣʪʘʪʲʪ ʝ ʠʟʚʲʥ ʜʠʘʧʘʟʦʥʘ [-128 õ 127]. ɺ ʧʨʦʪʠʚʝʥ 

ʩʣʫʯʘʡ V = 0. 

 

ɼʝʩʝʪʠʯʝʥ ʬʣʘʛ D 

 

ʌʣʘʛʲʪ D ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ BCD (Binary-Coded Decimal) 

ʘʨʠʪʤʝʪʠʯʥʠ ʦʧʝʨʘʮʠʠ. ʊʲʡ ʢʘʪʦ ʘʣʛʦʨʠʪʲʤʲʪ ʟʘ ʢʦʨʠʛʠʨʘʥʝ 

ʥʘ BCD ʦʧʝʨʘʮʠʠ ʝ ʨʘʟʣʠʯʝʥ ʟʘ ʩʲʙʠʨʘʥʝ ʠ ʠʟʚʘʞʜʘʥʝ, ʪʦʟʠ 

ʬʣʘʛ ʩʧʝʮʠʬʠʮʠʨʘ ʪʠʧʘ ʥʘ ʧʦʩʣʝʜʥʘʪʘ ʠʟʧʲʣʥʝʥʘ 

ʠʥʩʪʨʫʢʮʠʷ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʧʦʩʣʝʜʚʘʱʘ ʦʧʝʨʘʮʠʷ ʟʘ 
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ʜʝʩʝʪʠʯʥʘ ʥʘʩʪʨʦʡʢʘ. ʉʣʝʜ ʠʟʚʘʞʜʘʥʝ D = 1. ʉʣʝʜ ʩʫʤʠʨʘʥʝ 

D = 0. 

 

ʌʣʘʛ ʟʘ ʧʦʣʫʧʨʝʥʦʩ H 

 

ʌʣʘʛʲʪ ʟʘ ʧʦʣʫʧʨʝʥʦʩ H ʝ 1, ʢʦʛʘʪʦ ʦʧʝʨʘʮʠʷ ʩʲʙʠʨʘʥʝ 

ʛʝʥʝʨʠʨʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 3 ʠʣʠ ʦʧʝʨʘʮʠʷ ʠʟʚʘʞʜʘʥʝ ʛʝʥʝʨʠʨʘ 

ʟʘʝʤ ʚ ʙʠʪ 4.  

 

ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʛʦʚʝ F1/F2 

 

ʊʝʟʠ ʬʣʘʛʦʚʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʧʨʦʮʝʩʦʨʘ ʠ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʩʚʦʙʦʜʥʦ ʟʘ ʩʦʙʩʪʚʝʥʠ ʮʝʣʠ. 

 

 

 ʉʪʝʢ 

 

ʉʪʝʢʲʪ ʚ eZ8 ʩʝ ʨʘʟʧʦʣʘʛʘ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. ʋʢʘʟʘʪʝʣʷʪ 

ʥʘ ʩʪʝʢʘ ʝ 16-ʙʠʪʦʚ ʠ ʩʝ ʩʲʩʪʦʠ ʦʪ ʨʝʛʠʩʪʨʠʪʝ SPH (ʩʪʘʨʰʠ 

ʙʘʡʪ ʥʘ SP) ʠ SPL (ʤʣʘʜʰʠ ʙʘʡʪ ʥʘ SP), ʪ.ʝ. . SP = SPH:SPL. 

SP ʩʦʯʠ ʚʠʥʘʛʠ ʢʲʤ ʧʦʩʣʝʜʥʦ ʟʘʧʠʩʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʩʪʝʢʘ ʠ 

ʩʝ ʠʟʤʝʥʷ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʝʢʨʝʤʝʥʪ-ʧʦʩʪʠʥʢʨʝʤʝʥʪ (ʧʨʠ 

ʟʘʧʠʩ SP ʧʲʨʚʦ ʩʝ ʥʘʤʘʣʷʚʘ ʠ ʩʣʝʜ ʪʦʚʘ ʩʪʦʡʥʦʩʪʪʘ ʩʝ 

ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ, ʧʨʠ ʯʝʪʝʥʝ ʩʪʝʢʘ ʩʝ ʧʨʦʯʠʪʘ ʠ ʩʣʝʜ ʪʦʚʘ SP 

ʩʝ ʫʚʝʣʠʯʘʚʘ). 

 

ʇʨʠ ʠʟʚʠʢʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ CALL (ʠʟʚʠʢʚʘʥʝ ʥʘ 

ʧʦʜʧʨʦʛʨʘʤʘ) ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ PC ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʩʪʝʢʘ 

ʘʚʪʦʤʘʪʠʯʥʦ. ʇʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ RET 

(ʚʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘ) ʩʲʭʨʘʥʝʥʘʪʘ ʚ ʩʪʝʢʘ ʩʪʦʡʥʦʩʪ ʩʝ 

ʚʨʲʱʘ ʦʙʨʘʪʥʦ ʚ PC. ʉʣʝʜʚʘʱʠʪʝ ʬʠʛʫʨʠ ʠʣʶʩʪʨʠʨʘʪ ʪʦʟʠ 

ʧʨʦʮʝʩ. ʇʨʠʝʤʘ ʩʝ, ʯʝ ʩʪʝʢʲʪ ʝ ʨʘʟʧʦʣʦʞʝʥ ʚ ʢʨʘʷ 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, ʟʘʝʤʘʥʘ ʦʪ GPR-ʨʝʛʠʩʪʨʠʪʝ, ʠ  

ʫʢʘʟʘʪʝʣʷʪ ʥʘ ʩʪʝʢʘ SP ʩʦʯʠ ʢʲʤ ʧʲʨʚʠʷ SFR-ʨʝʛʠʩʪʲʨ. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʧʲʨʚʘʪʘ ʟʘʧʠʩʘʥʘ ʩʪʦʡʥʦʩʪ ʚ ʩʪʝʢʘ ʱʝ ʩʝ 

ʨʘʟʧʦʣʦʞʠ ʚ ʧʦʩʣʝʜʥʠʷ GPR-ʨʝʛʠʩʪʲʨ (ʘʜʨʝʩ EFFh). 



 

 
29 

 
 

ʌʠʛ. 9 ʉʪʝʢ ʠ ʠʥʩʪʨʫʢʮʠʷʪʘ CALL 
 

 
 

ʌʠʛ. 10 ʉʪʝʢ ʠ ʠʥʩʪʨʫʢʮʠʷʪʘ RET 
 

ʇʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʩʚʝʥ PC ʚ ʩʪʝʢʘ ʩʝ ʩʲʭʨʘʥʷʚʘ 

ʠ ʈʝʛʠʩʪʲʨʘ ʥʘ ʌʣʘʛʦʚʝʪʝ FLAGS. ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ IRET (ʚʨʲʱʘʥʝ ʦʪ ʧʨʝʢʲʩʚʘʥʝ) ʚʲʟʩʪʘʥʦʚʷʚʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʦʙʨʘʪʥʦ. ʉʣʝʜʚʘʱʠʪʝ ʬʠʛʫʨʠ 

ʠʣʶʩʪʨʠʨʘʪ ʪʦʟʠ ʧʨʦʮʝʩ. ʇʨʠʝʤʘ ʩʝ, ʯʝ ʩʪʝʢʲʪ ʝ ʨʘʟʧʦʣʦʞʝʥ 

ʚ ʢʨʘʷ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, ʟʘʝʤʘʥʘ ʦʪ GPR-ʨʝʛʠʩʪʨʠʪʝ ʠ  

ʫʢʘʟʘʪʝʣʷʪ ʥʘ ʩʪʝʢʘ SP ʩʦʯʠ ʢʲʤ ʧʲʨʚʠʷ SFR-ʨʝʛʠʩʪʲʨ. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʧʲʨʚʘʪʘ ʟʘʧʠʩʘʥʘ ʩʪʦʡʥʦʩʪ ʚ ʩʪʝʢʘ ʱʝ ʩʝ 

ʨʘʟʧʦʣʦʞʠ ʚ ʧʦʩʣʝʜʥʠʷ GPR-ʨʝʛʠʩʪʲʨ (ʘʜʨʝʩ EFFh). 

PC 

 

PC[7:0] 

EFBh 

EFCh 

EFFh 

PC[15:8] 

 

 

 

EFDh 

 

EFEh 

F00h 

 

SP 

SP = SP+1 

SP = SP+1 

ʉʊɽʂ 

15             8 7                   0 

15             8 PC 

 

PC[7:0] 

EFBh 

EFCh 

EFFh 

PC[15:8] 

 

 

 

EFDh 

 

EFEh 

F00h 

 

SP 

SP = SP-1 

SP = SP-1 
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ʉʊɽʂ 
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ʌʠʛ. 11 ʉʪʝʢ ʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 
 

 
 

ʌʠʛ. 12 ʉʪʝʢ ʠ ʠʥʩʪʨʫʢʮʠʷʪʘ IRET 
 

 

 ʇʨʝʢʲʩʚʘʥʠʷ 

2.1.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʜʘ ʧʨʝʢʲʩʚʘʪ ʪʝʢʫʱʦ ʠʟʧʲʣʥʷʚʘʥʘʪʘ ʦʪ 

ʧʨʦʮʝʩʦʨʘ ʧʨʦʛʨʘʤʘ ʠ ʜʘ ʛʦ ʧʨʝʚʢʣʶʯʚʘʪ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʦʜʧʨʦʛʨʘʤʘ, ʦʙʩʣʫʞʚʘʱʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ (ISR ï Interrupt 

15             8 PC 

 

PC[7:0] 

EFBh 

EFCh 

EFFh 

PC[15:8] 

 

FLA GS 

 

EFDh 

 

EFEh 

F00h 

 

SP 

7                   0 

ʉʊɽʂ 

FLAGS 

SP = SP+1 

SP = SP+1 

SP = SP+1 

15             8 PC 

 

PC[7:0] 

EFBh 

EFCh 

EFFh 

PC[15:8] 

 

FLAGS 

 

EFDh 

 

EFEh 

F00h 

 

SP 

SP = SP-1 

SP = SP-1 

7                   0 

ʉʊɽʂ 

FLAGS 
SP = SP-1 
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Service Routine). ʂʦʛʘʪʦ ʪʘʟʠ ʧʦʜʧʨʦʛʨʘʤʘ ʟʘʚʲʨʰʠ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ, ʧʨʦʮʝʩʦʨʲʪ ʦʪʥʦʚʦ ʩʝ ʚʨʲʱʘ ʢʲʤ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʨʝʢʲʩʥʘʪʘʪʘ ʧʨʦʛʨʘʤʘ. 

ɺʩʠʯʢʠ ʧʨʝʢʲʩʚʘʥʠʷ ʚ eZ8 ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʨʝʰʝʥʠ ʩ 

ʠʥʩʪʨʫʢʮʠʷʪʘ EI (ʫʩʪʘʥʦʚʷʚʘ ʚ 1 ʛʣʦʙʘʣʥʠʷ ʨʘʟʨʝʰʘʚʘʱ ʙʠʪ 

IRQE ʚ ʨʝʛʠʩʪʲʨ IRQCTL) ʠ ʜʘ ʙʲʜʘʪ ʟʘʙʨʘʥʝʥʠ ʩ 

ʠʥʩʪʨʫʢʮʠʷʪʘ DI (ʥʫʣʠʨʘ ʛʣʦʙʘʣʥʠʷ ʨʘʟʨʝʰʘʚʘʱ ʙʠʪ IRQE ʚ 

ʨʝʛʠʩʪʲʨ IRQCTL). ʉʲʱʦ ʪʘʢʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

ʠʤʘʪ ʧʨʠʦʨʠʪʝʪ, ʢʦʡʪʦ ʦʧʨʝʜʝʣʷ ʢʦʝ ʧʨʝʢʲʩʚʘʥʝ ʱʝ ʩʝ 

ʦʙʨʘʙʦʪʠ ʧʲʨʚʦ ʚ ʩʣʫʯʘʡ, ʯʝ ʚʲʟʥʠʢʥʘʪ ʥʷʢʦʣʢʦ ʧʨʝʢʲʩʚʘʥʠʷ 

ʝʜʥʦʚʨʝʤʝʥʥʦ.  

 

 

2.1.2 ʆʙʨʘʙʦʪʢʘ ʥʘ ʨʘʟʨʝʰʝʥʦ ʧʨʝʢʲʩʚʘʥʝ 

 

ɺʩʝʢʠ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠʤʘ ʩʦʙʩʪʚʝʥ ʘʜʨʝʩ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, ʥʘ ʢʦʡʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚʝʢʪʦʨʲʪ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝʪʦ. ɺʝʢʪʦʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ1 ʟʘʝʤʘ ʜʚʘ ʙʘʡʪʘ ʠ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʜʨʝʩʘ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ ʪʦʚʘ 

ʧʨʝʢʲʩʚʘʥʝ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʝ ʜʘ ʟʘʧʠʰʝ ʘʜʨʝʩʘ (ʚʝʢʪʦʨʘ 

ʥʘ ʧʨʝʢʲʩʚʘʥʝ) ʥʘ ʜʘʜʝʥʘ ISR-ʧʦʜʧʨʦʛʨʘʤʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʘʜʨʝʩ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

_____________________________________________________________ 

 

ʂʦʛʘʪʦ ʝʜʥʦ ʧʨʝʢʲʩʚʘʥʝ ʚʲʟʥʠʢʥʝ, ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʣʝʜʥʠʪʝ 

ʜʝʡʩʪʚʠʷ: 

 

1. ɹʠʪ IRQE ʩʝ ʥʫʣʠʨʘ (ʚʩʠʯʢʠ ʧʨʝʢʲʩʚʘʥʠʷ ʩʝ 

ʟʘʙʨʘʥʷʚʘʪ). 

 

2. PC[7:0] ʩʝ ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ; 

 

3. PC[15:8] ʩʝ ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ; 
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4. FLAGS ʩʝ ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ; 

 

5. ʉʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʟʘʧʠʩʚʘ ʚ 
PC[15:8]; 

 

6. ʄʣʘʜʰʠʷʪ ʙʘʡʪ ʥʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʟʘʧʠʩʚʘ ʚ 
PC[7:0]; 

 

ʉʣʝʜ ʩʪʲʧʢʠ 4 ʠ 5 PC ʩʦʯʠ ʢʲʤ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, 

ʦʙʨʘʙʦʪʚʘʱʘ ʧʨʝʢʲʩʚʘʥʝʪʦ. 

 

7. ʀʟʚʲʨʰʚʘ ʩʝ ʧʨʝʭʦʜ ʢʲʤ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ 
ʧʨʝʢʲʩʚʘʥʝʪʦ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʠʣʶʩʪʨʠʨʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. 

ʇʨʠʝʤʘ ʩʝ, ʯʝ ʚʝʢʪʦʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʩʲʭʨʘʥʷʚʘ ʥʘ 

ʘʜʨʝʩʠ 0014h ʠ 0015h ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ.  
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ʌʠʛ. 13 ʆʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ʌʠʛ.13 ʦʧʠʩʚʘ ʩʣʝʜʥʘʪʘ ʩʠʪʫʘʮʠʷ: ʨʝʩʝʪ ʚʝʢʪʦʨʲʪ ʩʲʜʲʨʞʘ 

ʇʦʜʧʨʦʛʨʘʤʘ ʟʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝʪʦ: 

 

ʠʥʩʪʨʫʢʮʠʷ1 

é 

ʠʥʩʪʨʫʢʮʠʷN 

IRET 

ʆʩʥʦʚʥʘ 

ʧʨʦʛʨʘʤʘ: 

 

ʠʥʩʪʨʫʢʮʠʷ1 

ʠʥʩʪʨʫʢʮʠʷ2 

ʠʥʩʪʨʫʢʮʠʷ3 

ʠʥʩʪʨʫʢʮʠʷ4 

ʠʥʩʪʨʫʢʮʠʷ5 

é 

ʠʥʩʪʨʫʢʮʠʷN 

END 

 

 

 0000h 
0001h 

0002h 
0003h 
0004h 

003Dh 

FFFFh 

ʈʝʩʝʪ ʚʝʢʪʦʨ 

ɺʝʢʪʦʨʠ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷ 

ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

003Eh 

0014h 
0015h 

Vector[15:8]=45h 

Vector[7:0]  =67h 

4567h 

ʇʨʦʮʝʩʦʨʲʪ 

ʩʪʘʨʪʠʨʘ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʦʩʥʦʚʥʘʪʘ 

ʧʨʦʛʨʘʤʘ 

ɺʟ̡ʥʠʢʚʘʥʝ ʥʘ 

 ʧʨʝʢʲʩʚʘʥʝ 

ɺʨʲʱʘʥʝ ʦʪ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ, 

ʦʙʨʘʙʦʪʚʘʱʘ 

ʧʨʝʢʲʩʚʘʥʝʪʦ 

ʇʨʝʭʦʜ ʢʲʤ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ, 

ʦʙʨʘʙʦʪʚʘʱʘ 

ʧʨʝʢʲʩʚʘʥʝʪʦ 

Vector[15:8]=00h 

Vector[7:0]  =3ɽh 
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ʘʜʨʝʩʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʧʨʦʛʨʘʤʘ ʠ  ʧʨʦʮʝʩʦʨʲʪ ʠʟʧʲʣʥʷʚʘ 

ʥʝʡʥʠʪʝ ʠʥʩʪʨʫʢʮʠʠ. ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷ4 ʚʲʟʥʠʢʚʘ ʧʨʝʢʲʩʚʘʥʝ. ʉʣʝʜ ʢʘʪʦ ʧʨʦʮʝʩʦʨʲʪ 

ʟʘʚʲʨʰʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

PC (ʢʦʡʪʦ ʚʝʯʝ ʩʦʯʠ ʢʲʤ ʠʥʩʪʨʫʢʮʠʷ5), ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ 

ʩʪʝʢʘ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ FLAGS ʩʲʱʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʩʪʝʢʘ ʠ 

ʚ PC ʩʝ ʟʘʨʝʞʜʘ  ʘʜʨʝʩʘ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ ʪʦʚʘ 

ʧʨʝʢʲʩʚʘʥʝ. ɺ ʥʘʰʠʷ ʧʨʠʤʝʨ ʪʦʟʠ ʚʝʢʪʦʨ (4567h) ʝ 

ʨʘʟʧʦʣʦʞʝʥ ʥʘ ʘʜʨʝʩʠ 0014h ʠ 0015h. ʉʣʝʜ ʪʦʚʘ ʧʨʦʮʝʩʦʨʲʪ 

ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ISR-

ʧʦʜʧʨʦʛʨʘʤʘʪʘ. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ IRET 

(ʚʨʲʱʘʥʝ ʦʪ ʧʨʝʢʲʩʚʘʥʝ), ʨʝʛʠʩʪʨʠʪʝ PC ʠ FLAGS 

ʚʲʟʩʪʘʥʦʚʷʚʘʪ ʩʪʦʡʥʦʩʪʠʪʝ ʩʠ ʦʪ ʩʪʝʢʘ ʠ ʧʨʦʮʝʩʦʨʲʪ 

ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʪ 

ʦʩʥʦʚʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʠʥʩʪʨʫʢʮʠʷ5). 

 

 

2.1.3 ʆʙʨʘʙʦʪʢʘ ʥʘ ʥʝʨʘʟʨʝʰʝʥʦ ʧʨʝʢʲʩʚʘʥʝ 

 

ʌʣʘʛʦʚʝʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ 1 ʧʨʠ ʚʩʷʢʦ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ 

ʨʘʟʨʝʰʝʥʦ ʠʣʠ ʟʘʙʨʘʥʝʥʦ. ɸʢʦ ʝʜʥʦ ʧʨʝʢʲʩʚʘʥʝ ʝ ʟʘʙʨʘʥʝʥʦ, 

ɺʠʝ ʤʦʞʝ ʧʝʨʠʦʜʠʯʥʦ ʜʘ ʧʨʦʚʝʨʷʚʘʪʝ ʩʲʦʪʚʝʪʥʠʷ ʬʣʘʛ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ  ʜʘʣʠ ʝ ʫʩʪʘʥʦʚʝʥ ʚ 1 ʠ ʜʘ ʠʟʚʲʨʰʠʪʝ ʠʟʚʠʢʚʘʥʝ 

ʥʘ ʧʦʜʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʦʙʨʘʙʦʪʚʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ. 

 
 é 

 if  (0 != (IRQ & 0x10))  // ʇʨʦʚʝʨʢʘ ʥʘ ʬʣʘʛ 4 ʚ IRQ1 

{ 

    InterruptHandler (); // ʀʟʚʠʢʘʡ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʢʦʷʪʦ 

                                                   // ʦʙʨʘʙʦʪʚʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ 

} 

 é 

void InterruptHandler  (void) 

{ 

 

} 
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2.1.4 ɺʣʦʞʝʥʠ ʧʨʝʢʲʩʚʘʥʠʷ 

 

ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ ʩʪʘʨʪʠʨʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʧʨʝʢʲʩʚʘʥʠʷ ʩʝ ʟʘʙʨʘʥʷʚʘʪ (ʙʠʪ IRQE ʩʝ 

ʥʫʣʠʨʘ). ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ 

ʚʠʩʦʢʦʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʘʚʝʥʘ ʦʪ 

ʥʠʩʢʦ ʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ, ʪʝʢʫʱʦ ʦʙʨʘʙʦʪʚʘʥʦ ʦʪ 

ʧʨʦʮʝʩʦʨʘ. ʊʦʟʠ ʧʨʦʙʣʝʤ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʨʝʰʠ ʥʘʡ-ʣʝʩʥʦ ʘʢʦ 

ʚ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ ʥʠʩʢʦ ʧʨʠʦʨʠʪʝʪʥʦʪʦ 

ʧʨʝʢʲʩʚʘʥʝ, ʨʘʟʨʝʰʠʪʝ ʦʪʥʦʚʦ ʧʨʝʢʲʩʚʘʥʠʷʪʘ, ʢʘʪʦ 

ʫʩʪʘʥʦʚʠʪʝ ʚ 1 ʙʠʪ IRQE.  

 
void InterruptHandler  (void) 

{ 

 EI (); // ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

 é 

DI(); // ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

  

return ; // ɺʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘʪʘ 

} 

 

ʊʦʟʠ ʧʦʜʭʦʜ ʠʤʘ ʠ ʝʜʠʥ ʩʲʱʝʩʪʚʝʥ ʥʝʜʦʩʪʘʪʲʢ, ʘ ʠʤʝʥʥʦ, ʯʝ 

ʠ ʧʦ-ʥʠʩʢʦ ʧʨʠʦʨʠʪʝʪʥʠ ʧʨʝʢʲʩʚʘʥʠʷ ʱʝ ʤʦʛʘʪ ʜʘ ʧʨʝʢʲʩʚʘʪ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ. ʊʦʟʠ ʥʝʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ ʩʝ ʠʟʙʝʛʥʝ, ʘʢʦ 

ʠʟʧʲʣʥʠʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʚ ʧʦʜʧʨʦʛʨʘʤʘʪʘ: 

 

1. ʉʲʭʨʘʥʝʪʝ ʨʝʛʠʩʪʨʠʪʝ IRQCTL (Interrupt Control), 

IRQnENH (Interrupt Enable High, n = 0 õ 2) ʠ IRQnENL 

(Interrupt Enable Low, n = 0 ÷ 2) . 

 

2. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʨʝʛʠʩʪʨʠʪʝ IRQnENH ʠ IRQnENL, ʪʘʢʘ 
ʯʝ ʜʘ ʟʘʙʨʘʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩ ʧʦ-ʥʠʩʲʢ ʧʨʠʦʨʠʪʝʪ. 

 

3. ʈʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʠʷʪʘ. 

 

4. ʇʨʦʜʲʣʞʝʪʝ ʩ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʪʝʢʫʱʦʪʦ ʥʠʩʢʦ 

ʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ. 
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5. ɺʲʟʩʪʘʥʦʚʝʪʝ ʦʙʨʘʪʥʦ ʨʝʛʠʩʪʨʠʪʝ IRQCTL, IRQnENH ʠ 

IRQnENL. 

 

6. ɿʘʙʨʘʥʝʪʝ ʧʨʝʢʲʩʚʘʥʠʷʪʘ. 

 
void InterruptHandler  (void) 

{ 

 // ʉʪʲʧʢʘ 1 

 uint08  u08IrqCtlTmp     = IRQCTL ; 

uint08  u08Irq 0EnhTmp = IRQ0ENH; 

uint08  u08Irq 1EnhTmp = IRQ1ENH; 

uint08  u08Irq 2EnhTmp = IRQ2ENH; 

uint08  u08Irq 0EnlTmp  = IRQ0ENL ; 

uint08  u08Irq 1EnlTmp  = IRQ1ENL ; 

uint08  u08Irq 2EnlTmp  = IRQ2ENL ; 

 

// ʉʪʲʧʢʘ 2 

IRQ0ENH = ʅʦʚʘʉʪʦʡʥʦʩʪ; 

IRQ1ENH = ʅʦʚʘʉʪʦʡʥʦʩʪ; 

IRQ2ENH = ʅʦʚʘʉʪʦʡʥʦʩʪ; 

IRQ0ENL  = ʅʦʚʘʉʪʦʡʥʦʩʪ; 

IRQ1ENL  = ʅʦʚʘʉʪʦʡʥʦʩʪ; 

IRQ2ENL  = ʅʦʚʘʉʪʦʡʥʦʩʪ; 

 

// ʉʪʲʧʢʘ 3 

 EI (); // ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

  

// ʉʪʲʧʢʘ 4 

... 

// ʂʦʜʲʪ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʩʝ ʨʘʟʧʦʣʘʛʘ ʪʫʢ 

... 

// ʉʪʲʧʢʘ 5 

IRQ2ENL  =  u08Irq 2EnlTmp;     

IRQ1ENL  =  u08Irq 1EnlTmp; 

IRQ0ENL  =  u08Irq 0EnlTmp; 

IRQ2ENH = u08Irq 2EnhTmp; 

IRQ1ENH = u08Irq 1EnhTmp; 

IRQ0ENH = u08Irq 0EnhTmp; 

IRQCTL    = u08IrqCtlTmp ;  

 

// ʉʪʲʧʢʘ 6 

DI(); // ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 
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 return ; //ɺʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘʪʘ 

} 

 

ɸʢʦ ʠʟʧʲʣʥʠʪʝ ʪʝʟʠ ʩʪʲʧʢʠ, ʩʘʤʦ ʧʨʝʢʲʩʚʘʥʠʷ ʩ ʧʦ-ʚʠʩʦʢ 

ʧʨʠʦʨʠʪʝʪ ʱʝ ʤʦʛʘʪ ʜʘ ʧʨʝʢʲʩʚʘʪ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʪʝʢʫʱʦʪʦ 

ʧʦ-ʥʠʩʢʦ ʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ. 

 

ʅʝ ʩʝ ʙʝʟʧʦʢʦʡʪʝ, ʘʢʦ ʠʤʝʥʘʪʘ ʥʘ ʨʝʛʠʩʪʨʠʪʝ ʥʝ ɺʠ ʛʦʚʦʨʷʪ 

ʥʠʱʦ. ʂʦʛʘʪʦ ʨʘʟʛʣʝʜʘʤʝ ʦʧʠʩʘʥʠʝʪʦ ʢʦʥʪʨʦʣʝʨʲʪ ʥʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ Z8F083A (7 ʂʦʥʪʨʦʣʝʨ 

ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ), ʚʩʠʯʢʦ ʱʝ ɺʠ ʩʝ ʠʟʷʩʥʠ ʥʘʧʲʣʥʦ. 

 

 

2.1.5 ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʧʨʝʢʲʩʚʘʥʠʷ 

 

ʌʣʘʛʦʚʝʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʩʪʘʥʦʚʷʚʘʥʠ ʚ 1 ʠ 

ʦʪ ʩʦʬʪʫʝʨʘ. ʂʦʥʪʨʦʣʝʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʦʙʨʘʙʦʪʚʘ 

ʩʦʬʪʫʝʨʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʢʪʦ ʠ 

ʭʘʨʜʫʝʨʥʠʪʝ. 

 

ʇʨʠʤʝʨ: 

 
IRQ1 = 0x10; // IRQ1[4] = 1 

 

ʊʘʟʠ ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʚ 1 ʙʠʪ 4 ʥʘ ʨʝʛʠʩʪʲʨ IRQ1. 

ɸʢʦ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ ʠ ʥʷʤʘ ʜʨʫʛʦ ʧʦ-ʚʠʩʦʢʦ 

ʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ, ʧʨʦʮʝʩʦʨʲʪ ʱʝ ʩʪʘʨʪʠʨʘ ʧʨʦʮʝʜʫʨʘ 

ʧʦ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ. 

 

 

2.1.6 ɸʚʘʨʠʡʥʠ ʧʨʝʢʲʩʚʘʥʠʷ 

 

ɸʚʘʨʠʡʥʦʪʦ ʧʨʝʢʲʩʚʘʥʝ (trap) ʝ ʚʠʜ ʧʨʝʢʲʩʚʘʥʝ, ʢʦʝʪʦ ʩʝ 

ʛʝʥʝʨʠʨʘ ʩʘʤʦ ʚ ʦʧʨʝʜʝʣʝʥʠ ʘʚʘʨʠʡʥʠ ʩʠʪʫʘʮʠʠ, ʪ.ʝ. . ʪʦ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ ʥʦʨʤʘʣʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 



 

 
38 

ʧʨʦʛʨʘʤʘʪʘ. ʅʘʧʨʠʤʝʨ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ Z8F083A ʤʦʞʝ ʜʘ 

ʛʝʥʝʨʠʨʘ ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʝʜʥʘ ʦʪ 

ʩʣʝʜʥʠʪʝ ʩʠʪʫʘʮʠʠ: 

 

Á ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʛʨʝʰʥʘ ʠʥʩʪʨʫʢʮʠʷ; 

 

Á ɻʨʝʰʢʘ ʚ ʦʩʥʦʚʥʠʷ ʛʝʥʝʨʘʪʦʨ ʥʘ ʪʘʢʪʦʚʠ ̫ʩʠʛʥʘʣ; 

 

Á ɻʨʝʰʢʘ ʚ ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

 

ʇʨʦʮʝʩʦʨʲʪ ʦʙʨʘʙʦʪʚʘ ʘʚʘʨʠʡʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷ ʧʦ ʩʲʱʠʷ 

ʥʘʯʠʥ ʢʘʢʪʦ ʠ ʦʙʠʯʘʡʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷ. ɸʚʘʨʠʡʥʦʪʦ 

ʧʨʝʢʲʩʚʘʥʝ, ʛʝʥʝʨʠʨʘʥʦ ʦʪ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʛʨʝʰʥʘ 

ʠʥʩʪʨʫʢʮʠʷ, ʦʙʘʯʝ ʠʤʘ ʩʣʝʜʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ: ʧʨʦʮʝʩʦʨʲʪ 

ʩʲʭʨʘʥʷʚʘ ʨʝʛʠʩʪʲʨ FLAGS ʠ PC ʚ ʩʪʝʢʘ ʢʘʢʪʦ ʠ ʧʨʠ 

ʦʙʠʯʘʡʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷʪʘ, ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ PC ʥʝ ʩʝ 

ʫʚʝʣʠʯʘʚʘ, ʘ ʦʩʪʘʚʘ ʜʘ ʩʦʯʠ ʢʲʤ ʥʝʚʘʣʠʜʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ. 

ʉʣʝʜ ʪʦʚʘ ʚʝʢʪʦʨʲʪ ʥʘ ʘʚʘʨʠʡʥʦʪʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʥʘ 

ʠʥʩʪʨʫʢʮʠʷ ʩʝ ʟʘʨʝʞʜʘ ʚ PC. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

  

ʇʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ ʘʚʘʨʠʡʥʦʪʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʛʨʝʰʥʘ ʠʥʩʪʨʫʢʮʠʷ, ʥʝ ʪʨʷʙʚʘ ʜʘ ʟʘʚʲʨʰʚʘ ʩ 

ʠʥʩʪʨʫʢʮʠʷʪʘ IRET. ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ PC ʱʝ ʩʝ ʟʘʨʝʜʠ 

ʦʪʥʦʚʦ ʩ ʘʜʨʝʩʘ ʥʘ ʥʝʚʘʣʠʜʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, ʢʦʝʪʦ ʥʘ ʩʚʦʡ 

ʨʝʜ ʱʝ ʧʨʝʜʠʟʚʠʢʘ ʧʦʚʪʦʨʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʲʱʦʪʦ 

ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ. 
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3  ʆʧʠʩʘʥʠʝ ʥʘ ʠʟʚʦʜʠʪʝ 

 

ʉʣʝʜʚʘʱʠʪʝ ʥʷʢʦʣʢʦ ʬʠʛʫʨʠ ʧʦʢʘʟʚʘ ʥʘʣʠʯʥʠʪʝ ʢʦʨʧʫʩʠ, ʘ 

ʊʘʙʣ.2 ʦʧʠʩʚʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʚʩʠʯʢʠ ʠʟʚʦʜʠ. ʆʙʲʨʥʝʪʝ 

ʚʥʠʤʘʥʠʝ, ʯʝ ʥʷʢʦʠ ʠʟʚʦʜʠ ʠʤʘʪ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʠ. 

 

 
 

ʌʠʛ. 14 20-ʠʟʚʦʜʝʥ SOIC, SSOP, PDIP ʢʦʨʧʫʩ 

 

 
 

ʌʠʛ. 15 28-ʠʟʚʦʜʝʥ SOIC ʠ SSOP ʢʦʨʧʫʩ 
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ʌʠʛ. 16 20-ʠʟʚʦʜʝʥ QFN ʢʦʨʧʫʩ 

 

 
 

ʌʠʛ. 17 28-ʠʟʚʦʜʝʥ QFN ʢʦʨʧʫʩ 
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ɺ/ʀ ï ɺʭʦʜ/ʀʟʭʦʜ 

ʌʫʥʢʮʠʷ ɺ/ʀ ʆʧʠʩʘʥʠʝ 

ʇʦʨʪʦʚʝ 

PA[7:0] ɺ/ʀ ʇʦʨʪ ɸ. ʊʝʟʠ ʠʟʚʦʜʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ GPIO1 

PB[5:0] ɺ/ʀ ʇʦʨʪ B. ʊʝʟʠ ʠʟʚʦʜʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ GPIO1 

PC[7:0] ɺ/ʀ ʇʦʨʪ C. ʊʝʟʠ ʠʟʚʦʜʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ GPIO1 

PD[0] ʀ ʇʦʨʪ D. ʊʦʟʠ ʠʟʚʦʜ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʢʘʪʦ ʠʟʭʦʜ 

ʊʘʡʤʝʨʠ 

ʊ0OUT/ 

T1OUT 
ʀ ʊʘʡʤʝʨʝʥ ʠʟʭʦʜ 0/1 

 

 
ʀ ʀʥʚʝʨʪʠʨʘʥ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ 0/1 

T0IN/T1IN ɺ ʊʘʡʤʝʨʝʥ ʚʭʦʜ 0/1 

ʂʦʤʧʘʨʘʪʦʨ 

CINP/CINN ɺ 
ʂʦʤʧʘʨʘʪʦʨʥʠ ʚʭʦʜʦʚʝ (ʧʦʣʦʞʠʪʝʣʝʥ ʠ 

ʦʪʨʠʮʘʪʝʣʝʥ) 

COUT ʀ ʂʦʤʧʘʨʘʪʦʨʝʥ ʠʟʭʦʜ 

ɸʎʇ 

ANA[7:0]  ɺ ɸʥʘʣʦʛʦʚʠ ʚʭʦʜʦʚʝ ʟʘ ɸʎʇ 

VREF ɺ ɺʭʦʜ ʟʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ ʟʘ ɸʎʇ 

ɻʝʥʝʨʘʪʦʨʠ 

XIN ɺ ɺʭʦʜ ʟʘ ʚʲʥʰʝʥ ʢʚʘʨʮʦʚ ʢʨʠʩʪʘʣ 

XOUT ʀ ʀʭʦʜ ʟʘ ʚʲʥʰʝʥ ʢʚʘʨʮʦʚ ʢʨʠʩʪʘʣ 

CLKIN ɺ ɺʭʦʜ ʟʘ ʚʲʥʰʝʥ TTL ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

LED ʜʨʘʡʚʝʨʠ 

LED ʀ 

LED ʠʟʭʦʜ. ɺʩʠʯʢʠ ʠʟʚʦʜʠ ʥʘ ʧʦʨʪ C ʠʤʘʪ 

ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʫʧʨʘʚʣʷʚʘʪ LED ʜʠʨʝʢʪʥʦ ʙʝʟ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʦʤʧʦʥʝʥʪʠ. 

ɼʝʙʲʛʝʨ 

DBG ɺ/ʀ 

ɺʭʦʜ/ʀʟʭʦʜ ʟʘ ʜʝʙʲʛʝʨ. ʊʦʟʠ ʠʟʚʦʜ ʝ ʩ ʦʪʚʦʨʝʥ 

ʜʨʝʡʥ ʠ ʠʟʠʩʢʚʘ ʚʲʥʰʝʥ ʠʟʪʝʛʣʷʱ (pull up) 

ʨʝʟʠʩʪʦʨ. 

ʈʝʩʝʪ 

 ɺ/ʀ ɺʭʦʜ ʟʘ ʨʝʩʝʪ. ʉʲʱʦ ʩʣʫʞʠ ʠ ʟʘ ʨʝʩʝʪ ʠʥʜʠʢʘʪʦʨ. 

ɿʘʭʨʘʥʚʘʥʝ 

ʊ0OUT/ 

T1OUT 

RESET 
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VDD ɺ ɿʘʭʨʘʥʚʘʥʝ ʥʘ ʮʠʬʨʦʚʘʪʘ ʯʘʩʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 

AVDD ɺ ɿʘʭʨʘʥʚʘʥʝ ʥʘ ʘʥʘʣʦʛʦʚʘʪʘ ʯʘʩʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 

VSS ɺ ʄʘʩʘ ʥʘ ʮʠʬʨʦʚʘʪʘ ʯʘʩʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 

AVSS ɺ ʄʘʩʘ ʥʘ ʘʥʘʣʦʛʦʚʘʪʘ ʯʘʩʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 

 

ʊʘʙʣ. 2 ʆʧʠʩʘʥʠʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʠʟʚʦʜʠʪʝ 

____________________________________________________ 

 
ɿʘʙʝʣʝʞʢʘ1: GPIO (General Purpose Input /Output) ï ʎʠʬʨʦʚ 

ɺʭʦʜ/ʀʟʭʦʜ ʟʘ ʆʙʱʘ ʋʧʦʪʨʝʙʘ. 

____________________________________________________ 
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4  ɸʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 

ʈʝʛʠʩʪʨʦʚʘ ʧʘʤʝʪ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʫʩʪʨʦʡʩʪʚʘ ʠʤʘʪ ʜʦ 256 ʙʘʡʪʘ 

RAM. ʏʝʪʝʥʝ ʦʪ ʨʝʛʠʩʪʲʨ ʠʟʚʲʥ ʥʘʣʠʯʥʘʪʘ RAM ʧʘʤʝʪ 

ʚʨʲʱʘ ʥʝʜʝʬʠʥʠʨʘʥʘ ʩʪʦʡʥʦʩʪ, ʘ ʟʘʧʠʩʲʪ ʥʷʤʘ ʥʠʢʘʢʲʚ 

ʝʬʝʢʪ. 

 

ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʫʩʪʨʦʡʩʪʚʘ ʠʤʘʪ ʜʦ 8kB ʬʣʘʰ 

ʧʘʤʝʪ. ʏʝʪʝʥʝ ʦʪ ʘʜʨʝʩ ʠʟʚʲʥ ʥʘʣʠʯʥʘʪʘ ʬʣʘʰ ʧʘʤʝʪ ʚʨʲʱʘ 

FFh, ʘ ʟʘʧʠʩʲʪ ʥʷʤʘ ʥʠʢʘʢʲʚ ʝʬʝʢʪ. ʊʘʙʣ.3 ʦʧʠʩʚʘ ʢʘʨʪʘʪʘ ʥʘ 

ʧʘʤʝʪʪʘ ʥʘ ʥʘʣʠʯʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. 

 

ʋʩʪʨʦʡʩʪʚʦ ɸʜʨʝʩ ʌʫʥʢʮʠʷ 

Z8F083A 

0000h-0001h ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

0002h-0003h ʈʝʩʝʪ ʚʝʢʪʦʨ 

0004h-003Dh ʊʘʙʣʠʮʘ ʩ ʚʝʢʪʦʨʠ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

003ɽh-1FFFh ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

Z8F043A 

0000h-0001h ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

0002h-0003h ʈʝʩʝʪ ʚʝʢʪʦʨ 

0004h-003Dh ʊʘʙʣʠʮʘ ʩ ʚʝʢʪʦʨʠ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

003ɽh-0FFFh ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

 

ʊʘʙʣ. 3 ʂʘʨʪʘ ʥʘ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ 

 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʠʟʧʦʣʟʚʘ 64kB 

ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ ʜʘʥʥʠ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8. 
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5  ʂʘʨʪʘ ʥʘ ʨʝʛʠʩʪʨʦʚʘʪʘ ʧʘʤʝʪ 

 

ʊʘʙʣ.4 ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʨʝʛʠʩʪʨʠ ʥʘ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, 

ʘʜʨʝʩʠʪʝ, ʢʦʠʪʦ ʟʘʝʤʘʪ ʠ ʩʪʦʡʥʦʩʪʠʪʝ ʠʤ ʩʣʝʜ ʨʝʩʝʪ. 

  

xx ï ʥʝʜʝʬʠʥʠʨʘʥʘ ʩʪʦʡʥʦʩʪ 

ɸʜʨʝʩ ʆʙʦʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ ʈʝʩʝʪ 

GPR-ʨʝʛʠʩʪʨʠ 

000h-0FFh - RAM xx 

100h-1FFh - ʈʝʟʝʨʚʠʨʘʥ xx 

SFR-ʨʝʛʠʩʪʨʠ 

ʊʘʡʤʝʨ0 

F00h T0H Timer 0 High Byte 00 

F01h T0L Timer 0 Low Byte 01 

F02h T0RH Timer 0 Reload High Byte FF 

F03h T0RL Timer 0 Reload Low Byte FF 

F04h T0PWMH Timer 0 PWM High Byte 00 

F05h T0PWML Timer 0 PWM Low Byte 00 

F06h T0CTL0 Timer 0 Control 0 00 

F07h T0CTL1 Timer 0 Control 1 00 

ʊʘʡʤʝʨ1 

F08h T1H Timer 1 High Byte 00 

F09h T1L Timer 1 Low Byte 01 

F0Ah T1RH Timer 1 Reload High Byte FF 

F0Bh T1RL Timer 1 Reload Low Byte FF 

F0Ch T1PWMH Timer 1 PWM High Byte 00 

F0Dh T1PWML Timer 1 PWM Low Byte 00 

F0Eh T1CTL0 Timer 1 Control 0 00 

F0Fh T1CTL1 Timer 1 Control 1 00 

F10h-F6Fh - ʈʝʟʝʨʚʠʨʘʥ xx 

ɸʎʇ 

F70h ADCCTL0 ADC Control 0 00 

F71h - ʈʝʟʝʨʚʠʨʘʥ xx 

F72h ADCD_H ADC Data High Byte xx 
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F73h ADCDL ADC Data Low Bits xx 

F74h ADCSST ADC Sample Settling Time 0F 

F75h ADCST ADC Sample Time 3F 

F76h ADCCP ADC Clock Prescale 00 

F77h-F7Fh - ʈʝʟʝʨʚʠʨʘʥ xx 

LPC (Low Power Control) 

F80h PWRCTL0 Power Control 0 88 

F81h ʈʝʟʝʨʚʠʨʘʥ - xx 

LED ʢʦʥʪʨʦʣʝʨ 

F82h LEDEN LED Drive Enable 00 

F83h LEDLVLH  LED Drive Level High 00 

F84h LEDLVLL  LED Drive Level Low 00 

F85h - ʈʝʟʝʨʚʠʨʘʥ xx 

ɻʝʥʝʨʘʪʦʨ 

F86h OSCCTL Oscillator Control A0 

F87h-F8Fh - ʈʝʟʝʨʚʠʨʘʥ xx 

ʂʦʤʧʘʨʘʪʦʨ0 

F90h CMP0 Comparator 0 Control 14 

F91h-FBFh - ʈʝʟʝʨʚʠʨʘʥ xx 

ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

FC0h IRQ0 Interrupt Request 0 00 

FC1h IRQ0ENH IRQ0 Enable High Bit 00 

FC2h IRQ0ENL IRQ0 Enable Low Bit 00 

FC3h IRQ1 Interrupt Request 1 00 

FC4h IRQ1ENH IRQ1 Enable High Bit 00 

FC5h IRQ1ENL IRQ1 Enable Low Bit 00 

FC6h IRQ2 Interrupt Request 2 00 

FC7h IRQ2ENH IRQ2 Enable High Bit 00 

FC8h IRQ2ENL IRQ2 Enable Low Bit 00 

FC9h-FCCh - ʈʝʟʝʨʚʠʨʘʥ xx 

FCDh IRQES Interrupt Edge Select 00 

FCEh IRQSS Shared Interrupt Select 00 

FCFh IRQCTL Interrupt Control 00 

ʇʦʨʪ ɸ 



 

 
46 

FD0h PAADDR Port A Address 00 

FD1h PACTL Port A Control 00 

FD2h PAIN Port A Input Data xx 

FD3h PAOUT Port A Output Data 00 

ʇʦʨʪ B 

FD4h PBADDR Port B Address 00 

FD5h PBCTL Port B Control 00 

FD6h PBIN Port B Input Data xx 

FD7h PBOUT Port B Output Data 00 

ʇʦʨʪ C 

FD8h PCADDR Port C Address 00 

FD9h PCCTL Port C Control 00 

FDAh PCIN Port C Input Data xx 

FDBh PCOUT Port C Output Data 00 

ʇʦʨʪ D 

FDCh PDADDR Port C Address 00 

FDDh PDCTL Port C Control 00 

FDEh - ʈʝʟʝʨʚʠʨʘʥ xx 

FDFh PDOUT Port D Output Data 00 

FE0h-FEFh - ʈʝʟʝʨʚʠʨʘʥ xx 

WDT ʪʘʡʤʝʨ 

FF0h 
RSTSTAT Reset Status xx 

WDTCTL WDT Control xx 

FF1h WDTU WDT Reload upper byte FF 

FF2h WDTH WDT Reload High Byte FF 

FF3h WDTL WDT Reload Low Byte FF 

FF4h-FF5h - ʈʝʟʝʨʚʠʨʘʥ xx 

ʌʣʘʰ ʢʦʥʪʨʦʣʝʨ 

FF6h TRMADR Trim Bit Address 00 

FF7h TRMDR Trim Data xx 

FF8h 
FCTL Flash Control 00 

FSTAT Flash Status 00 

FF9h 
FPS Flash Page Select 00 

FPROT Flash Sector Protect 00 
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FFAh FFREQH 
Flash Programming 

Frequency High Byte 
00 

FFBh FFREQL 
Flash Programming 

Frequency Low Byte 
00 

ʇʨʦʮʝʩʦʨʥʠ ʨʝʛʠʩʪʨʠ 

FFCh FLAGS Flags xx 

FFDh RP Register Pointer xx 

FFEh SPH Stack Pointer High Byte xx 

FFFh SPL Stack Pointer Low Byte xx 

 

ʊʘʙʣ. 4 ʂʘʨʪʘ ʥʘ ʨʝʛʠʩʪʨʦʚʘʪʘ ʧʘʤʝʪ 
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6  ʈʝʩʝʪ ʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

ʀʟʪʦʯʥʠʮʠ ʠ ʪʠʧʦʚʝ ʨʝʩʝʪ 

 

ʉʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ Z8Encore!F083A ʠʤʘ ʩʣʝʜʥʠʪʝ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʥʘʯʘʣʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ (ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ) ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ: 

 

Á ɺʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (POR ï Power-On Reset); 

 

Á ʇʦʥʠʞʘʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (VBO ï Voltage Brown-

Out Reset); 

 

Á ʇʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ1; 

 

Á ʈʝʩʝʪ ʩʠʛʥʘʣ ʦʪ ʚʲʥʰʥʠʷ ʠʟʚʦʜ RESET . 

 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: WDT-ʪʘʡʤʝʨʲʪ ʱʝ ʧʨʝʜʠʟʚʠʢʘ ʨʝʩʝʪ ʩʘʤʦ ʘʢʦ ʪʘʟʠ 

ʬʫʥʢʮʠʷ ʝ ʨʘʟʨʝʰʝʥʘ ʦʪ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ WDT_RES 

(ʚʠʞʪʝ 16 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ). 

____________________________________________________________ 

 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ1  ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʬʦʨʤʘ ʥʘ ʨʝʩʝʪ 

ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʠʟʙʨʦʷʚʘ ʪʠʧʦʚʝʪʝ 

ʨʝʩʝʪ ʠ ʪʷʭʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ. 

 

ʪʠʧ ʨʝʩʝʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 

ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ 66 ʪʘʢʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ ʩ  

ʨʘʟʨʝʰʝʥ ʢʚʘʨʮʦʚ 

ʛʝʥʝʨʘʪʦʨ 

5000 ʪʘʢʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

ʠʟʣʠʟʘʥʝ ʦʪ  

STOP-ʨʝʞʠʤ 
66 ʪʘʢʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

ʠʟʣʠʟʘʥʝ ʦʪ  

STOP-ʨʝʞʠʤ ʩ  
5000 ʪʘʢʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 
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ʨʘʟʨʝʰʝʥ ʢʚʘʨʮʦʚ 

ʛʝʥʝʨʘʪʦʨ 

 

ʊʘʙʣ. 5 ʊʠʧʦʚʝ ʨʝʩʝʪ 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʇʨʦʮʝʩʦʨʲʪ eZE8 ʠʤʘ ʜʚʘ ʨʝʞʠʤʘ ʥʘ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ: 

STOP-ʨʝʞʠʤ ʠ HALT-ʨʝʞʠʤ. ʊʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʧʦʜʨʦʙʥʦ ʚ 9 ʈʝʞʠʤʠ ʩ 

ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ 

_____________________________________________________________ 
 

ʇʨʠ ʨʝʩʝʪ ʧʨʦʮʝʩʦʨʲʪ eZ8 ʠ ʚʩʠʯʢʠ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ ʩʘ 

ʩʧʨʝʥʠ, ʢʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʠ ʚʲʪʨʝʰʥʠʷʪ ʛʝʥʝʨʘʪʦʨ ʥʘ 

WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʨʘʙʦʪʷʪ, SFR-ʨʝʛʠʩʪʨʠʪʝ ʩʝ 

ʟʘʨʝʞʜʘʪ ʩ ʥʘʯʘʣʥʠʪʝ ʩʠ ʩʪʦʡʥʦʩʪʠ (ʚʠʞʪʝ ʊʘʙʣ.4), ʚʩʠʯʢʠ 

GPIO ʠʟʚʦʜʠ ʩʝ ʢʦʥʬʠʛʫʨʠʨʘʪ ʢʘʪʦ ʚʭʦʜʦʚʝ ʩʲʩ ʟʘʙʨʘʥʝʥʠ 

ʠʟʪʝʛʣʷʱʠ ʨʝʟʠʩʪʦʨʠ. ʀʟʚʦʜ PD0 ʝ ʠʟʢʣʶʯʝʥʠʝ ʠ ʩʝ 

ʢʦʥʬʠʛʫʨʠʨʘ ʢʘʪʦ ʜʚʫʧʦʩʦʯʝʥ RESET ʠʟʚʦʜ ʩ ʦʪʚʦʨʝʥ 

ʜʨʝʡʥ. ʉʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʩʝʪ ʚʝʢʪʦʨʘ 

ʩʝ ʟʘʨʝʞʜʘ ʚ ʧʨʦʛʨʘʤʥʠʷ ʙʨʦʷʯ PC ʠ ʧʨʦʛʨʘʤʘʪʘ ʟʘʧʦʯʚʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʦʪ ʪʦʟʠ ʘʜʨʝʩ. ʉʣʝʜ ʨʝʩʝʪ ʩʠʩʪʝʤʥʠʷʪ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʚʠʥʘʛʠ ʠʜʚʘ ʦʪ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ 

ʛʝʥʝʨʘʪʦʨ. ʊʘʙʣ.6 ʦʧʠʩʚʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʨʝʩʝʪ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ ʨʘʟʣʠʯʥʠ ʨʘʙʦʪʥʠ ʨʝʞʠʤʠ ʥʘ ʧʨʦʮʝʩʦʨʘ. 

 

ʈʘʙʦʪʝʥ 

ʨʝʞʠʤ 

ʀʟʪʦʯʥʠʢ ʥʘ 

ʨʝʩʝʪ 
ʉʧʝʮʠʘʣʥʠ ʫʩʣʦʚʠʷ 

ʅʦʨʤʘʣʝʥ 

 

 ʠʣʠ  

 

HALT-

ʨʝʞʠʤ 

POR/VBO - 

ʇʨʝʧʲʣʚʘʥʝ ʥʘ 

WDT-ʪʘʡʤʝʨʘ 
- 

  RESET ʠʟʚʦʜ                         

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʘ 

ʪʨʷʙʚʘ ʜʘ ʝ ʤʠʥʠʤʫʤ 4 ʩʠʩʪʝʤʥʠ 

ʪʘʢʪʘ. 

ɼʝʙʲʛʝʨ - 

STOP-

ʨʝʞʠʤ 

POR/BOR - 

RESET ʠʟʚʦʜ                         
ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʘ 

ʪʨʷʙʚʘ ʜʘ ʝ ʤʠʥʠʤʫʤ 12ns. 
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ʅʠʩʢʦ ʥʠʚʦ ʥʘ 

ʠʟʚʦʜ DBG 
- 

 

ʊʘʙʣ. 6 ʈʝʩʝʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ ʨʘʟʣʠʯʥʠ ʨʘʙʦʪʥʠ ʨʝʞʠʤʠ 
 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʨʝʩʝʪ 

 

ɺʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (POR) 

 

ɺʩʷʢʦ ʫʩʪʨʦʡʩʪʚʦ ʦʪ ʩʝʨʠʷʪʘ Z8Encore!F083A ʠʤʘ ʚʲʪʨʝʰʥʘ 

POR ʩʭʝʤʘ, ʢʦʷʪʦ ʥʘʙʣʶʜʘʚʘ ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʘʪʘ 

ʯʘʩʪ ʠ ʜʲʨʞʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ, ʜʦʢʘʪʦ 

ʟʘʭʨʘʥʚʘʥʝʪʦ ʧʨʝʚʠʰʠ ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʛʦʚʦ ʥʘʧʨʝʞʝʥʠʝ 

VPOR, ʧʨʠ ʢʦʝʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʙʨʦʷʯ. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʩʝ 

ʜʲʨʞʠ ʚ ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ ʜʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʙʨʦʷʯʘ. ɺʨʝʤʝʪʦ 

ʟʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʙʨʦʷʯʘ ʝ ʧʦ-ʜʲʣʛʦ, ʘʢʦ ʢʚʘʨʮʦʚʠʷʪ 

ʛʝʥʝʨʘʪʦʨ ʝ ʨʘʟʨʝʰʝʥ (ʚʠʞʪʝ ʊʘʙʣ.5). ʉʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʩʝʪ ʚʝʢʪʦʨʘ ʩʝ ʟʘʨʝʞʜʘ ʚ ʧʨʦʛʨʘʤʥʠʷ ʙʨʦʷʯ 

PC ʠ ʧʨʦʛʨʘʤʘʪʘ ʟʘʧʦʯʚʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʦʪ ʪʦʟʠ ʘʜʨʝʩ, ʘ 

ʙʠʪ POR ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʇʦʥʠʞʘʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (VBO) 

 

ɺʩʷʢʦ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʝʨʠʷʪʘ Z8Encore!F083A ʠʤʘ ʚʲʪʨʝʰʥʘ 

VBO ʩʭʝʤʘ, ʢʦʷʪʦ ʥʘʙʣʶʜʘʚʘ ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʘʪʘ 

ʯʘʩʪ. ʂʦʛʘʪʦ ʟʘʭʨʘʥʚʘʥʝʪʦ ʧʘʜʥʝ ʧʦʜ ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʛʦʚʦ 

ʥʘʧʨʝʞʝʥʠʝ VVBO (VVBO < VPOR), ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʚʣʠʟʘ ʚ 

ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ ʠ ʦʩʪʘʚʘ ʪʘʢʘ, ʜʦʢʘʪʦ ʥʘʧʨʝʞʝʥʠʝʪʦ ʝ ʧʦ- 

ʤʘʣʢʦ ʦʪ VPOR. ʉʣʝʜ ʢʘʪʦ ʥʘʧʨʝʞʝʥʠʝʪʦ ʧʨʝʚʠʰʠ VPOR, ʩʝ 

ʩʪʘʨʪʠʨʘ ʙʨʦʷʯ. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʩʝ ʜʲʨʞʠ ʚ ʨʝʩʝʪ 

ʩʲʩʪʦʷʥʠʝ ʜʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʙʨʦʷʯʘ. ɺʨʝʤʝʪʦ ʟʘ ʧʨʝʧʲʣʚʘʥʝ 

ʥʘ ʙʨʦʷʯʘ ʝ ʧʦ-ʜʲʣʛʦ, ʘʢʦ ʢʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʝ ʨʘʟʨʝʰʝʥ 

(ʚʠʞʪʝ ʊʘʙʣ.5). ʉʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʩʝʪ 

ʚʝʢʪʦʨʘ ʩʝ ʟʘʨʝʞʜʘ ʚ ʧʨʦʛʨʘʤʥʠʷ ʙʨʦʷʯ PC ʠ ʧʨʦʛʨʘʤʘʪʘ 

ʟʘʧʦʯʚʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʦʪ ʪʦʟʠ ʘʜʨʝʩ, ʘ ʙʠʪ POR ʚ ʨʝʛʠʩʪʲʨ 
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RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

VBO ʩʭʝʤʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʝʥʘ ʚ STOP-ʨʝʞʠʤ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ VBO_AO (ʚʠʞʪʝ 

16 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ). 

 

ʇʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ 

 

ʇʨʝʧʲʣʚʘʥʝʪʦ ʥʘ WDT-ʪʘʡʤʝʨʘ ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ, 

ʘʢʦ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷʪ ʙʠʪ WDT_RES ʝ 1. ɸʢʦ ʬʣʘʰ- 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷʪ ʙʠʪ WDT_RES ʝ 0, ʧʨʝʧʲʣʚʘʥʝʪʦ ʥʘ 

WDT-ʪʘʡʤʝʨʘ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʥʦ ʥʝ ʠ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ. 

ʇʨʠ ʨʝʩʝʪ ʦʪ WDT-ʪʘʡʤʝʨʘ ʙʠʪ WDT ʚ ʨʝʛʠʩʪʲʨ RSTSTAT 

ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʀʟʚʦʜ RESET   

 

ʊʦʟʠ ʠʟʚʦʜ ʠʤʘ ʚʭʦʜʝʥ ʪʨʠʛʝʨ ʥʘ ʐʤʠʪ ʠ ʚʲʪʨʝʰʝʥ 

ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ. ʇʨʝʭʦʜ ʦʪ ʚʠʩʦʢʦ ʚ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʪʦʟʠ 

ʠʟʚʦʜ, ʟʘ ʤʠʥʠʤʫʤ ʯʝʪʠʨʠ ʪʘʢʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʛʝʥʝʨʘʪʦʨ, 

ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ. ɸʢʦ ʠʟʚʦʜ RESET ʝ ʚ ʥʠʩʢʦ ʥʠʚʦ 

ʠ ʩʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʧʝʨʠʦʜʘ ʥʘ ʨʝʩʝʪʘ, ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ 

ʦʩʪʘʚʘ ʚ ʨʝʩʝʪ, ʜʦʢʘʪʦ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʪʘʥʝ ʚʠʩʦʢʦ. ʉʣʝʜ 

ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ ʙʠʪ EXT ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʆʩʚʝʥ ʢʘʪʦ ʚʭʦʜ ʟʘ ʚʲʥʰʝʥ ʨʝʩʝʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʪʦʟʠ 

ʠʟʚʦʜ ʩʣʫʞʠ ʠ ʟʘ ʠʥʜʠʢʘʪʦʨ, ʯʝ ʧʨʦʮʝʩʦʨʲʪ ʝ ʚ ʨʝʩʝʪ 

ʩʲʩʪʦʷʥʠʝ. ʉʣʝʜ ʢʘʪʦ ʥʘʩʪʲʧʠ ʨʝʩʝʪ ʦʪ ʚʲʪʨʝʰʝʥ ʠʟʪʦʯʥʠʢ 

(POR, BOR, WDT-ʪʘʡʤʝʨ) ʪʦʟʠ ʠʟʚʦʜ ʩʝ ʜʲʨʞʠ ʚ ʥʠʩʢʦ ʥʠʚʦ 

ʦʪ ʚʲʪʨʝʰʥʘ ʩʭʝʤʘ ʜʦ ʠʟʪʠʯʘʥʝ ʥʘ ʨʝʩʝʪ ʧʝʨʠʦʜʘ ʢʘʢʪʦ ʝ 

ʦʧʠʩʘʥʦ ʚ ʊʘʙʣ.5. ʊʘʟʠ ʦʩʦʙʝʥʦʩʪ ʧʦʟʚʦʣʷʚʘ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʜʘ ʫʩʪʘʥʦʚʷʚʘʪ ʚ ʥʘʯʘʣʥʦ ʩʲʩʪʦʷʥʠʝ 

ʚʲʥʰʠ ʝʣʝʤʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʢʲʤ ʥʝʛʦ, ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʩʝ 

ʩʠʥʭʨʦʥʠʟʠʨʘʪ. 
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ɼʝʙʲʛʝʨ 

 

ɺʛʨʘʜʝʥʠʷ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʜʝʙʲʛʝʨ ʩʲʱʦ ʤʦʞʝ ʜʘ 

ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ POR ʨʝʩʝʪ ʯʨʝʟ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚ 1 ʥʘ ʙʠʪ 

RST ʚ ʨʝʛʠʩʪʲʨ OCDCTL. ʇʨʠ ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ ʪʦʟʠ ʙʠʪ 

ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʥʫʣʠʨʘ ʠ ʙʠʪ POR ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

 

ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ eZ8 ʠʟʧʲʣʥʠ ʠʥʩʪʨʫʢʮʠʷʪʘ STOP, 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʚʣʠʟʘ ʚ ʨʝʞʠʤ ʥʘ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ1,2, 

ʥʘʨʝʯʝʥ STOP-ʨʝʞʠʤ.  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʏʝʩʪʦ ʥʘ ʞʘʨʛʦʥ ʚʢʘʨʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ ʨʝʞʠʤ 

ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ ʩʝ ʥʘʨʠʯʘ Ăʟʘʩʧʠʚʘʥʝò ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

 

ɿʘʙʝʣʝʞʢʘ2: ʏʝʩʪʦ ʥʘ ʞʘʨʛʦʥ ʠʟʢʘʨʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʦʪ 

ʨʝʞʠʤ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ ʩʝ ʥʘʨʠʯʘ Ăʩʲʙʫʞʜʘʥʝò ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

____________________________________________________________ 

 

ʀʟʣʠʟʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʦʪ STOP-ʨʝʞʠʤ ʥʝ ʚʣʠʷʝ ʥʘ 

ʨʝʛʠʩʪʨʠʪʝ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʨʝʛʠʩʪʨʠʪʝ RSTSTAT ʠ 

OSCCTL. ʇʨʠ ʚʩʷʢʦ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʩʠʩʪʝʤʥʠʷʪ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʚʠʥʘʛʠ ʠʜʚʘ ʦʪ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ 

ʛʝʥʝʨʘʪʦʨ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʩʝʪ ʚʝʢʪʦʨʘ ʩʝ ʟʘʨʝʞʜʘ ʚ 

ʧʨʦʛʨʘʤʥʠʷ ʙʨʦʷʯ PC ʠ ʧʨʦʛʨʘʤʘʪʘ ʟʘʧʦʯʚʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ 

ʦʪ ʪʦʟʠ ʘʜʨʝʩ, ʘ ʙʠʪ STOP ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʊʘʙʣ.7 ʦʧʠʩʚʘ ʠʟʪʦʯʥʠʮʠʪʝ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʠʟʣʠʟʘʥʝ ʦʪ 

STOP ʨʝʞʠʤ ʠ ʜʝʡʩʪʚʠʷʪʘ, ʢʦʠʪʦ ʩʲʧʨʦʚʦʞʜʘʪ ʪʦʟʠ ʧʨʦʮʝʩ. 

 

ʠʟʪʦʯʥʠʢ ʜʝʡʩʪʚʠʝ 
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ʇʨʝʧʲʣʚʘʥʝ ʦʪ WDT-ʪʘʡʤʝʨʘ,  

ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʨʝʩʝʪ 
ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

ʇʨʝʧʲʣʚʘʥʝ ʦʪ WDT-ʪʘʡʤʝʨʘ,  

ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ, 

ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʧʨʝʢʲʩʚʘʥʝ (ʘʢʦ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʨʘʟʨʝʰʝʥʦ) 

ʇʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜ ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

RESET ʠʟʚʦʜ ʉʠʩʪʝʤʝʥ ʨʝʩʝʪ 

ʅʠʩʢʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜ DBG ʉʠʩʪʝʤʝʥ ʨʝʩʝʪ 

 

ʊʘʙʣ. 7 ʀʟʪʦʯʥʠʮʠ ʥʘ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 
 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ WDT-

ʪʘʡʤʝʨʘ 

 

ɸʢʦ WDT-ʪʘʡʤʝʨʲʪ ʩʝ ʧʨʝʧʲʣʥʠ ʧʦ ʚʨʝʤʝ ʥʘ STOP-ʨʝʞʠʤ, 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʧʨʝʤʠʥʘʚʘ ʚ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ. 

ɹʠʪʦʚʝ WDT ʠ STOP ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ 

1. ɸʢʦ WDT-ʪʘʡʤʝʨʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʧʨʝʢʲʩʚʘʥʝ, ʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʦ ʦʙʨʘʙʦʪʠ, ʪʦ ʩʣʝʜ 

ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʨʦʮʝʩʦʨʲʪ ʦʙʨʘʙʦʪʚʘ ʪʦʚʘ 

ʧʨʝʢʲʩʚʘʥʝ. 

 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʠʟʚʦʜ 
 

ɺʩʝʢʠ ʦʪ GPIO ʠʟʚʦʜʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʬʠʛʫʨʠʨʘ ʜʘ ʙʫʜʠ 

ʧʨʦʮʝʩʦʨʘ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ (      ʠʣʠ      ). 

ɹʠʪ STOP ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ 1. 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

  

ɺ STOP-ʨʝʞʠʤ ʚʭʦʜʥʠʪʝ ʨʝʛʠʩʪʨʠ ʟʘ ʜʘʥʥʠ PxIN ʩʘ 

ʟʘʙʨʘʥʝʥʠ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʝʥ ʠʟʚʦʜ ʩʝ ʟʘʧʠʩʚʘ ʚ 

ʩʲʦʪʚʝʪʥʠʷ ʙʠʪ ʟʘ ʜʘʥʥʠ ʩʘʤʦ ʘʢʦ ʩʠʛʥʘʣʲʪ ʦʩʪʘʥʝ ʥʘ 

ʠʟʚʦʜʘ ʜʦ ʢʨʘʷ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʩʲʙʫʞʜʘʥʝ ʥʘ 

ʧʨʦʮʝʩʦʨʘ. ɽʪʦ ʟʘʱʦ ʢʨʘʪʢʠ ʠʤʧʫʣʩʠ ʥʘ ʪʘʢʲʚ ʠʟʚʦʜ 

ʠʥʠʮʠʠʨʘʪ ʩʲʙʫʞʜʘʥʝ ʥʘ ʧʨʦʮʝʩʦʨʘ, ʥʦ ʥʝ ʩʝ ʟʘʧʠʩʚʘʪ ʚ 

ʨʝʛʠʩʪʲʨʘ ʟʘ ʜʘʥʥʠ, ʥʠʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʧʨʝʢʲʩʚʘʥʝ (ʘʢʦ ʝ 

ʨʘʟʨʝʰʝʥʦ ʟʘ ʪʦʟʠ ʠʟʚʦʜ). 
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ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʦʪ ʠʟʚʦʜ RESET   

 

ʅʠʩʢʦ ʥʠʚʦ ʥʘ ʪʦʟʠ ʠʟʚʦʜ ʧʦ ʚʨʝʤʝ ʥʘ STOP-ʨʝʞʠʤ 

ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ. ʄʠʥʠʤʘʣʥʘʪʘ ʰʠʨʦʯʠʥʘ ʥʘ 

ʠʤʧʫʣʩʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 12ns. ɹʠʪ EXT ʚ ʨʝʛʠʩʪʲʨ RSTSTAT 

ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʦ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜ DBG 

 

ʇʦ ʚʨʝʤʝ ʥʘ STOP-ʨʝʞʠʤ ʜʝʙʲʛʝʨʲʪ ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ 

ʨʝʩʝʪ ʧʨʠ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʛʨʝʰʥʠ ʩʠʛʥʘʣʠ ʥʘ 

ʠʟʚʦʜ DBG (ʥʠʩʢʦ ʥʠʚʦ ʩ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʠʪʫʘʮʠʷʪʘ). ɼʝʙʲʛʝʨʥʘʪʘ ʯʘʩʪ ʥʝ ʩʝ 

ʠʥʠʮʠʘʣʠʟʠʨʘ, ʜʦʢʘʪʦ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʥʦʨʤʘʣʥʘ ʧʨʦʮʝʜʫʨʘ ʥʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ. ɹʠʪ 

POR ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ RSTSTAT (Reset Status) 

 

ʊʘʙʣ.8 ʦʧʠʩʚʘ ʨʝʛʠʩʪʲʨ RSTSTAT. ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʝ ʩʘʤʦ ʟʘ 

ʯʝʪʝʥʝ. ʏʝʪʝʥʝ ʥʘ RSTSTAT ʥʫʣʠʨʘ ʩʪʘʨʰʠʪʝ ʯʝʪʠʨʠ ʙʠʪʘ. 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʠʟʧʦʣʟʚʘ ʩʲʱʠʷ ʘʜʨʝʩ ʢʘʪʦ ʨʝʛʠʩʪʲʨ 

WDTCTL (Watchdog Timer Control Register), ʢʦʡʪʦ ʝ ʩʘʤʦ ʟʘ 

ʟʘʧʠʩ. 

 
ʏ/ɿ ï ʏʝʪʝʥʝ/ɿʘʧʠʩ 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ POR STOP WDT EXT     

ʈʝʩʝʪ ʚʠʞʪʝ Tʘʙʣ.9 0 0 0 0 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ FF0h 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 

ʀʥʜʠʢʘʪʦʨ ʥʘ POR ʨʝʩʝʪ  

ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʚ 1 ʘʢʦ ʥʘʩʪʲʧʠ POR ʨʝʩʝʪ ʠ ʩʝ ʥʫʣʠʨʘ, ʘʢʦ 

ʥʘʩʪʲʧʠ ʧʨʝʧʲʣʚʘʥʝ ʦʪ WDT-ʪʘʡʤʝʨʘ ʠʣʠ ʠʟʣʠʟʘʥʝ ʦʪ 

STOP-ʨʝʞʠʤ. ʏʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʩʲʱʦ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. 

6 

ʀʥʜʠʢʘʪʦʨ ʥʘ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʚ 1 ʘʢʦ ʥʘʩʪʲʧʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʠ 

ʩʝ ʥʫʣʠʨʘ ʧʨʠ POR ʨʝʩʝʪ ʠʣʠ ʨʝʩʝʪ ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ 

WDT-ʪʘʡʤʝʨʘ, ʜʦʢʘʪʦ ʫʩʪʨʦʡʩʪʚʦʪʦ ʥʝ ʝ ʚ STOP-ʨʝʞʠʤ. 

ʏʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʩʲʱʦ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. 

5 

ʀʥʜʠʢʘʪʦʨ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ 

ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʚ 1 ʘʢʦ ʥʘʩʪʲʧʠ ʧʨʝʧʲʣʚʘʥʝ ʦʪ WDT-

ʪʘʡʤʝʨʘ. POR ʨʝʩʝʪ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. ʀʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜ ʩʲʱʦ ʥʫʣʠʨʘ ʪʦʟʠ 

ʙʠʪ. ʏʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. 

4 

ʀʥʜʠʢʘʪʦʨ ʥʘ ʨʝʩʝʪ ʦʪ ʠʟʚʦʜ RESET  

ʋʩʪʘʥʦʚʷʚʘ ʩ ʚ 1 ʧʨʠ ʨʝʩʝʪ ʦʪ ʠʟʚʦʜ RESET . POR ʨʝʩʝʪ 

ʠʣʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʠʟʚʦʜ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. ʏʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʩʲʱʦ ʥʫʣʠʨʘ 

ʪʦʟʠ ʙʠʪ. 

3 - 0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

 

ʊʘʙʣ. 8 RSTSTAT 
 

ʉʲʙʠʪʠʝ POR STOP WDT EXT 

ʈʝʩʝʪ ʦʪ POR 1 0 0 0 

ʈʝʩʝʪ ʦʪ ʠʟʚʦʜ RESET  0 0 0 1 

ʈʝʩʝʪ ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ 

WDT-ʪʘʡʤʝʨʘ 
0 0 1 0 

ʈʝʩʝʪ ʦʪ ʜʝʙʲʛʝʨʘ 

(OCTCTL[1] = 1) 
1 0 0 0 

ʈʝʩʝʪ ʦʪ STOP-ʨʝʞʠʤ ʧʨʠ 

ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜ DBG 
1 0 0 0 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʠʟʚʦʜ 

0 1 0 0 
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ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ WDT-

ʪʘʡʤʝʨʘ 

0 1 1 0 

 

ʊʘʙʣ. 9 ʀʥʜʠʢʘʪʦʨʠ ʥʘ ʠʟʪʦʯʥʠʢʘ ʥʘ ʨʝʩʝʪ 
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7  ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ 17 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, ʠʟʧʦʣʟʚʘʱʠ 16 ʚʝʢʪʦʨʘ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ, ʠ 3 ʠʟʪʦʯʥʠʢʘ ʥʘ ʘʚʘʨʠʡʥʠ ʧʨʝʢʲʩʚʘʥʠʷ. 

 

Á 12 ʧʨʝʢʲʩʚʘʥʠʷ ʦʪ GPIO-ʠʟʚʦʜʠ; 

 

Á 5 ʧʨʝʢʲʩʚʘʥʠʷ ʦʪ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ; 

 

Á ɸʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʛʨʝʰʥʘ 

ʠʥʩʪʨʫʢʮʠʷ; 

 

Á ɸʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʢʘ ʚ ʦʩʥʦʚʥʠʷ ʛʝʥʝʨʘʪʦʨ; 

 

Á ɸʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʢʘ ʚ ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-

ʪʘʡʤʝʨʘ. 

 

ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʦʪ ʠʟʚʦʜ PA6 ʠ ʂʦʤʧʘʨʘʪʦʨʘ ʠʟʧʦʣʟʚʘʪ ʦʙʱ 

ʘʜʨʝʩ, ʥʘ ʢʦʡʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. 

 

ʊʘʙʣ.10 ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, ʘʜʨʝʩʠʪʝ ʚ 

ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ, ʢʲʜʝʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚʝʢʪʦʨʠʪʝ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠ ʭʘʨʜʫʝʨʥʠʷ ʧʨʠʦʨʠʪʝʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. ɽʜʠʥ 

ʚʝʢʪʦʨ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʨʘʟʧʦʣʘʛʘ ʩ ʥʘʡ-ʩʪʘʨʰʠʷ ʙʘʡʪ ʥʘ 

ʯʝʪʝʥ ʘʜʨʝʩ ʠ ʥʘʡ-ʤʣʘʜʰʠʷ ʙʘʡʪ ʥʘ ʥʝʯʝʪʝʥ (big-endian). 

 

ʇʨʠʦʨʠʪʝʪ ɸʜʨʝʩ ʀʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

ʥʘʡ-ʚʠʩʦʢ 0002h ʈʝʩʝʪ (ʥʝ ʝ ʧʨʝʢʲʩʚʘʥʝ) 

 0004h WDT-ʪʘʡʤʝʨ 

 0006h ɻʨʝʰʥʘ ʠʥʩʪʨʫʢʮʠʷ (ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ) 

 0008h - 

 000Ah ʊʘʡʤʝʨ1 

 000Ch ʊʘʡʤʝʨ0 
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 000Eh - 

 0010h - 

 0012h - 

 0014h - 

 0016h ɸʎʇ 

 0018h PA7 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 
001Ah 

PA6 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ, 

ʠʣʠ ʢʦʤʧʘʨʘʪʦʨʝʥ ʠʟʭʦʜ) 

 001Ch PA5 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 001Eh PA4 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0020h PA3 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0022h PA2 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0024h PA1 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0026h PA0 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0028h - 

 002Ah - 

 002Ch - 

 002Eh - 

 0030h PC3 (ʧʦ ʜʚʘʪʘ ʚʭʦʜʥʠ ʬʨʦʥʪʘ) 

 0032h PC2 (ʧʦ ʜʚʘʪʘ ʚʭʦʜʥʠ ʬʨʦʥʪʘ) 

 0034h PC1 (ʧʦ ʜʚʘʪʘ ʚʭʦʜʥʠ ʬʨʦʥʪʘ) 

 0036h PC0 (ʧʦ ʜʚʘʪʘ ʚʭʦʜʥʠ ʬʨʦʥʪʘ) 

 0038h - 

 003Ah ʆʩʥʦʚʝʥ ʛʝʥʝʨʘʪʦʨ (ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ) 

ʥʘʡ-ʥʠʩʲʢ 003Ch 
RC ʛʝʥʝʨʘʪʦʨ ʥʘ WDT-ʪʘʡʤʝʨʘ (ʘʚʘʨʠʡʥʦ 

ʧʨʝʢʲʩʚʘʥʝ) 

 

ʊʘʙʣ. 10 ʀʟʪʦʯʥʠʮʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʚ Z8F083A 

 

ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʩʝ ʨʘʟʨʝʰʘʚʘʪ ʩ ʛʣʦʙʘʣʥʠʷ ʙʠʪ IRQE ʚ 

ʨʝʛʠʩʪʲʨ IRQCTL.  

 

ɹʠʪ IRQE ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1 (ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ) 

ʧʨʠ ʝʜʥʦ ʦʪ ʩʣʝʜʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

 

Á ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ EI; 
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Á ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ IRET; 

 

Á ɿʘʧʠʩ ʥʘ 1 ʚ ʙʠʪ IRQE. 

 

ɹʠʪ IRQE ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 0 (ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʟʘʙʨʘʥʝʥʠ) ʦʪ 

ʩʣʝʜʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

 

Á ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ DI; 

 

Á ʇʨʠʝʤʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʦʪ eZ8 

ʧʨʦʮʝʩʦʨʘ; 

 

Á ɿʘʧʠʩ ʥʘ 0 ʚ ʙʠʪ IRQE; 

 

Á ʈʝʩʝʪ; 

 

Á ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ TRAP; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʛʨʝʰʥʘ ʠʥʩʪʨʫʢʮʠʷ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʢʘ ʚ 

ʛʣʘʚʥʠʷ ʛʝʥʝʨʘʪʦʨ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʢʘ ʚ 

ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

 

ɺʩʝʢʠ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠʤʘ ʣʦʢʘʣʝʥ ʤʝʭʘʥʠʟʲʤ ʟʘ 

ʨʘʟʨʝʰʘʚʘʥʝ. ʊʦʟʠ ʤʝʭʘʥʠʟʲʤ ʩʲʱʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʟʘʜʘʚʘʥʝ 

ʠ ʥʘ ʩʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ. ʇʨʦʮʝʩʦʨʲʪ 

eZ8 ʠʤʘ 3 ʥʠʚʘ ʥʘ ʩʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ: ʥʠʚʦ 3 (ʥʘʡ-

ʚʠʩʦʢʦ), ʥʠʚʦ 1 (ʥʘʡ-ʥʠʩʢʦ). ɸʢʦ ʚʲʟʥʠʢʥʘʪ ʥʷʢʦʣʢʦ 

ʧʨʝʢʲʩʚʘʥʠʷ ʩ ʝʜʥʘʢʲʚ ʩʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ, ʧʨʦʮʝʩʦʨʲʪ 

ʚʟʝʤʘ ʧʦʜ ʚʥʠʤʘʥʠʝ ʭʘʨʜʫʝʨʥʠʷ ʧʨʠʦʨʠʪʝʪ. ʇʨʝʢʲʩʚʘʥʝʪʦ ʩ 

ʥʘʡ-ʚʠʩʦʢ ʭʘʨʜʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ ʩʝ ʦʙʨʘʙʦʪʚʘ ʧʲʨʚʦ. 

 

ʈʝʩʝʪ ʢʦʥʪʨʦʣʝʨʲʪ, ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ WDT-ʪʘʡʤʝʨʘ ʠ ʪʨʠʪʝ 
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ʘʚʘʨʠʡʥʠ ʧʨʝʢʲʩʚʘʥʠʷ ʚʠʥʘʛʠ ʠʤʘʪ ʥʘʡ-ʚʠʩʦʢʦ ʩʦʬʪʫʝʨʥʦ 

ʥʠʚʦ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʠʟʪʦʯʥʠʮʠ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠʤʘʪ ʧʦ ʜʚʘ ʙʠʪʘ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘ 

ʣʦʢʘʣʥʦ ʨʘʟʨʝʰʘʚʘʥʝ ʠ ʩʝ ʟʘʜʘʚʘ ʩʦʬʪʫʝʨʥʦ ʥʠʚʦ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ. ʊʘʙʣ.11 ʦʧʠʩʚʘ ʚʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʪʝʟʠ 

ʙʠʪʦʚʝ. 

 

IRQnENH[x]  IRQnENL[x]  ʉʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ ʆʧʠʩʘʥʠʝ 

0 0 - ɿʘʙʨʘʥʝʥʦ 

0 1 ʅʠʚʦ 1 ʅʠʩʢʦ 

1 0 ʅʠʚʦ 2 ʉʨʝʜʥʦ 

1 1 ʅʠʚʦ 3 ɺʠʩʦʢʦ 

   n = 0-2, x = 0-7 

ʊʘʙʣ. 11 ʈʘʟʨʝʰʘʚʘʥʝ ʠ ʟʘʜʘʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ 
 

ɿʘ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʚʠʞʪʝ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʨʝʛʠʩʪʨʠʪʝ 

IRQnENH ʠ IRQnENL (n = 0 - 2). 

 

ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ ʩʪʘʨʪʠʨʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʩʲʦʪʚʝʪʥʠʷ ʬʣʘʛ ʟʘ ʟʘʷʚʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ 

ʥʫʣʠʨʘ. ɿʘʧʠʩ ʥʘ 0 ʚʲʚ ʬʣʘʛʘ ʩʲʱʦ ʛʦ ʥʫʣʠʨʘ. 

 

 

 

 

 

 

 

 

 

 

 

ʌʣʘʛʦʚʝʪʝ ʟʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʩʚʝʥ ʭʘʨʜʫʝʨʥʦ, ʤʦʛʘʪ ʜʘ 

ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ 1 ʠ ʩʦʬʪʫʝʨʥʦ. ʉʦʬʪʫʝʨʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷ ʩʝ 

ʦʙʨʘʙʦʪʚʘʪ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʢʪʦ ʠ ʭʘʨʜʫʝʨʥʠʪʝ. 

 

ʇʨʠʤʝʨ: 

 

 

 
 
 

 

  

ZiLOG ʧʨʝʧʦʨʲʯʚʘ ʩʣʝʜʥʠʷ ʥʘʯʠʥ ʟʘ ʥʫʣʠʨʘʥʝ ʥʘ ʬʣʘʛ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ: 

 

IRQ0 &= MASK ; 

 

ʢʲʜʝʪʦ 

 

MASK ʩʲʜʲʨʞʘ 0 ʚ ʧʦʟʠʮʠʷʪʘ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʫʣʠʨʘ ʚ 

ʨʝʛʠʩʪʲʨ IRQ0. 
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IRQ1 |=  0x20; // IRQ1<5> = 1 

 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʙʠʪ 5 (ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ 

PA5) ʚ ʨʝʛʠʩʪʲʨ IRQ1. ɸʢʦ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʨʘʟʨʝʰʝʥʦ ʠ ʥʷʤʘ 

ʜʨʫʛʦ ʘʢʪʠʚʥʦ ʧʨʝʢʲʩʚʘʥʝ ʩ ʧʦ-ʚʠʩʦʢ ʧʨʠʦʨʠʪʝʪ, ʧʨʦʮʝʩʦʨʲʪ 

ʩʪʘʨʪʠʨʘ ʥʝʛʦʚʘʪʘ ʦʙʨʘʙʦʪʢʘ. 

 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ IRQ0 (Interrupt Request 0) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  T1I T0I     ADCI 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC0h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 0. 

6 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ1 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

5 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ0 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

4-1 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

0 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ɸʎʇ 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ʊʘʙʣ. 12 IRQ0 
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ʈʝʛʠʩʪʲʨ IRQ1 (Interrupt Request 1) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PA7I PA6CI PA5I PA4I PA3I PA2I PA1I PA0I 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC3h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ɿʘ̫ʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA7 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

6 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA6 ʠʣʠ ʂʦʤʧʘʨʘʪʦʨʘ 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

5-0 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PAx (x = 5-0) 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ʊʘʙʣ. 13 IRQ1 
 

ʈʝʛʠʩʪʲʨ IRQ2 (Interrupt Request 2) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ     PC3I PC2I PC1I PC0I 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FF6h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-4 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

3-0 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PCx (x = 3-0) 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ʊʘʙʣ. 14 IRQ2 



 

 
63 

ʈʝʛʠʩʪʲʨ IRQ0ENH (IRQ0 Enable High Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  T1ENH T0ENH     ADCENH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC1h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 0. 

6 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ1 

5 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ0 

4-1 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

0 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ɸʎʇ 

 

ʊʘʙʣ. 15 IRQ0ENH 

 

ʈʝʛʠʩʪʲʨ IRQ0ENL (IRQ0 Enable Low Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  T1ENL T0ENL     ADCENL 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ ʏ ʏ/ɿ 

ɸʜʨʝʩ FC2h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 0. 

6 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ1 

5 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ0 

4-1 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

0 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ɸʎʇ 

 

ʊʘʙʣ. 16 IRQ0ENL  
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ʈʝʛʠʩʪʲʨ IRQ1ENH (IRQ1 Enable High Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PA7ENH PA6CENH PA5ENH PA4ENH PA3ENH PA2ENH PA1ENH PA0ENH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC4h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA7 

6 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA6/ʂʦʤʧʘʨʘʪʦʨ 

5 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PAx (x = 5-0) 

 

ʊʘʙʣ. 17 IRQ1ENH 

 

ʈʝʛʠʩʪʲʨ IRQ1ENL (IRQ1 Enable Low Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PA7EN

L 

PA6CEN

L 

PA5EN

L 

PA4EN

L 

PA3EN

L 

PA2EN

L 

PA1EN

L 

PA0EN

L 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝ

ʩ 
FC5h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA7 

6 
ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ 

PA6/ʂʦʤʧʘʨʘʪʦʨ 

5 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PAx (x = 5-0) 

 

ʊʘʙʣ. 18 IRQ1ENL  

 

ʈʝʛʠʩʪʲʨ IRQ2ENH (IRQ2 Enable High Bit) 

 



 

 
65 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ     C3ENH C2ENH C1ENH C0ENH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC7h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-4 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

3-0 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PCx (x = 3-0) 

 

ʊʘʙʣ. 19 ERQ2ENH 

 

ʈʝʛʠʩʪʲʨ IRQ2ENL (IRQ2 Enable Low Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ     C3ENL C2ENL C1ENL C0ENL 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC8h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-4 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

3-0 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PCx (x = 3-0) 

 

ʊʘʙʣ. 20 IRQ2ENL  

 

ʈʝʛʠʩʪʲʨ IRQES (Interrupt Edge Select) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ IES7 IES6 IES5 IES4 IES3 IES2 IES1 IES0 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FCDh 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 
ʀʟʙʦʨ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

0 ï ʇʨʝʢʲʩʚʘʥʝ ʧʦ ʧʘʜʘʱ ʬʨʦʥʪ ʥʘ PAx ʠʣʠ PDx (ʭ = 7-0) 

1 ï ʇʨʝʢʲʩʚʘʥʝ ʧʦ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʥʘ PAx ʠʣʠ PDx (ʭ = 7-0) 

 

ʊʘʙʣ. 21 IRQES 

 

ʈʝʛʠʩʪʲʨ IRQSS (Shared Interript Select) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  PA6CS       

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FCEh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 0. 

6 
ʀʟʙʦʨ ʥʘ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA6/ʂʦʤʧʘʨʘʪʦʨ 

0 ï ʇʨʝʢʲʩʚʘʥʝ ʦʪ PA6 

1 ï ʇʨʝʢʲʩʚʘʥʝ ʦʪ ʂʦʤʧʘʨʘʪʦʨʘ 

5-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

 

ʊʘʙʣ. 22 IRQSS 

 

ʈʝʛʠʩʪʲʨ IRQCTL (Interrupt Control) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ IRQE        

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ FCFh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 
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7 
ɻʣʦʙʘʣʝʥ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

0 ï ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʟʘʙʨʘʥʝʥʠ 

1 ï ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ 

6-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

 

ʊʘʙʣ. 23 IRQCTL  
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8  ɻʝʥʝʨʘʪʦʨʝʥ ʙʣʦʢ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ 4 ʠʟʪʦʯʥʠʢʘ 

ʥʘ ʪʘʢʪʦʚʠ ʩʠʛʥʘʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʠʩʪʝʤʝʥ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ: 

 

Á ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ ʥʘʩʪʨʦʡʚʘʝʤ RC ʛʝʥʝʨʘʪʦʨ (FIPO); 

 

Á ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʚʲʥʰʝʥ ʢʚʘʨʮʦʚ ʠʣʠ ʢʝʨʘʤʠʯʝʥ 

ʨʝʟʦʥʘʪʦʨ, ʠʣʠ ʚʲʥʰʥʘ RC ʚʝʨʠʛʘ (FIQO); 

 

Á ʊʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ ʚʲʥʰʝʥ ʛʝʥʝʨʘʪʦʨ (FEXT); 

 

Á ʅʠʩʢʦ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ ʥʘ WDT-ʪʘʡʤʝʨʘ (FWDT). 

 

ʊʘʙʣ.24 ʦʧʠʩʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʪʘʢʪʦʚʠ ʩʠʛʥʘʣʠ. 

 

ɻʝʥʝʨʘʪʦʨ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ RC 

ʛʝʥʝʨʘʪʦʨ 

Á 119kHz ʠʣʠ 20MHz 

 

Á Ñ4% ʪʦʯʥʦʩʪ, ʢʦʛʘʪʦ ʝ ʥʘʩʪʨʦʝʥ 

 

Á ʥʝ ʠʟʠʩʢʚʘ ʚʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ 

ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʚʲʥʰʝʥ 

ʢʚʘʨʮʦʚ ʠʣʠ ʢʝʨʘʤʠʯʝʥ 

ʨʝʟʦʥʘʪʦʨ 

Á 32kHz ÷ 20MHz 

 

Á ʤʥʦʛʦ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ (ʟʘʚʠʩʠ ʦʪ 
ʠʟʧʦʣʟʚʘʥʠʷ ʢʚʘʨʮʦʚ ʠʣʠ 

ʢʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ) 

 

Á ʠʟʠʩʢʚʘ ʚʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ 

ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʚʲʥʰʥʘ 

RC ʚʝʨʠʛʘ 

Á 32kHz ÷ 4MHz 

 

Á ʪʦʯʥʦʩʪʪʘ ʟʘʚʠʩʠ ʦʪ ʚʲʥʰʥʠ 
ʢʦʤʧʦʥʝʥʪʠ 

ʊʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ ʚʲʥʰʝʥ Á 0 ÷ 20MHz 
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ʛʝʥʝʨʘʪʦʨ Á ʪʦʯʥʦʩʪʪʘ ʟʘʚʠʩʠ ʦʪ ʚʲʥʰʥʠʷ 
ʛʝʥʝʨʘʪʦʨ 

ʅʠʩʢʦʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ ʥʘ 

WDT-ʪʘʡʤʝʨʘ 

Á 10kHz 

 

Á Ñ40% ʪʦʯʥʦʩʪ 

 

Á ʥʝ ʠʟʠʩʢʚʘ ʚʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ 

 

Á ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ- 

 

ʊʘʙʣ. 24 ɻʝʥʝʨʘʪʦʨʠ ʥʘ ʪʘʢʪʦʚʠ ʩʠʛʥʘʣʠ 
 

ɺ ʜʦʧʲʣʥʝʥʠʝ Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʠʤʘ ʩʭʝʤʘ ʟʘ ʜʝʪʝʢʪʠʨʘʥʝ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʚʨʝʜʝʥ 

ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʠʣʶʩʪʨʠʨʘ 

ʦʙʦʙʱʝʥʠʷ ʠʟʛʣʝʜ ʥʘ ʛʝʥʝʨʘʪʦʨʥʠʷ ʙʣʦʢ. 

 

 
 

ʌʠʛ. 18 ɻʝʥʝʨʘʪʦʨʝʥ ʙʣʦʢ 
 

 

ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ 

ʛʝʥʝʨʘʪʦʨ 

ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ: 

Á ʂʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ 

Á ʂʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ 

Á RC ʚʝʨʠʛʘ 

ʅʠʩʢʦʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

ʥʘ WDT-ʪʘʡʤʝʨʘ 

ɺʲʥʰʝʥ ʪʘʢʪʦʚ ʛʝʥʝʨʘʪʦʨ 

ʉʭʝʤʘ ʟʘ 

ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ 

ʧʦʚʨʝʜʠ 

FSYS 

FWDT 

SCKSEL[2:0] 

POFEN WDFEN 

FEXT 

FIQO 

FIPO 

FWDT 

FSCKSEL 

ɸʚʘʨʠʡʥʦ 

ʧʨʝʢʲʩʚʘʥʝ 

ʧʨʠ ʧʦʚʨʝʜʝʥ 

ʩʠʛʥʘʣ FSYS 

ɸʚʘʨʠʡʥʦ 

ʧʨʝʢʲʩʚʘʥʝ 
ʧʨʠ ʧʦʚʨʝʜʝʥ 

ʩʠʛʥʘʣ FWDT 
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ɼʝʪʝʢʪʠʨʘʥʝ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʚʨʝʜʝʥ 
ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

 

ʇʦʚʨʝʜʘ ʚ ʛʝʥʝʨʘʪʦʨʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʛʝʥʝʨʠʨʘ 

ʥʝʤʘʩʢʠʨʫʝʤʦ ʧʨʝʢʲʩʚʘʥʝ ʚ ʩʣʫʯʘʡ ʥʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ 

ʧʦʚʨʝʜʝʥ ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. ɿʘ ʜʘ ʧʦʜʜʲʨʞʘ 

ʫʩʪʨʦʡʩʪʚʦʪʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦ, ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʝʚʢʣʶʯʚʘ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ ʜʘ 

ʙʲʜʝ ʠʟʪʦʯʥʠʢ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ (ʪʦʟʠ ʛʝʥʝʨʘʪʦʨ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʟʨʝʰʝʥ ʧʨʝʜʠ ʪʦʚʘ). ʊʘʟʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ  

ʥʝ ʝ ʥʘʣʠʯʥʘ, ʘʢʦ RC ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʝ 

ʟʘʙʨʘʥʝʥ. ʌʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʝ ʝ ʥʘʣʠʯʥʘ ʩʲʱʦ, ʘʢʦ RC 

ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ 

ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ.  

 

ʇʦʚʨʝʜʘ ʚ  ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʝ ʜʝʪʝʢʪʠʨʘ, ʘʢʦ 

ʯʝʩʪʦʪʘʪʘ ʤʫ ʧʘʜʥʝ ʧʦʜ 1kHz Ñ 50%. ʌʘʣʰʠʚʘ ʧʦʚʨʝʜʘ ʤʦʞʝ 

ʜʘ ʩʝ ʜʝʪʝʢʪʠʨʘ ʠ ʘʢʦ ʩʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʝ ʛʝʥʝʨʠʨʘ 

ʦʪ ʚʲʥʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʯʝʩʪʦʪʘ ʧʦʜ ʜʦʧʫʩʪʠʤʘʪʘ. ɺ ʪʦʟʠ 

ʩʣʫʯʘʡ ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʝʥʘ (ʙʠʪ 

POFEN = 0 ʚ ʨʝʛʠʩʪʲʨ OSCCTL). 

 

 

ʇʦʚʨʝʜʘ ʚ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʛʝʥʝʨʠʨʘ 

ʥʝʤʘʩʢʠʨʫʝʤʦ ʧʨʝʢʲʩʚʘʥʝ ʚ ʩʣʫʯʘʡ ʥʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ 

ʧʦʚʨʝʜʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

ʊʦʚʘ ʥʝ ʚʦʜʠ ʜʦ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 

ʉʣʝʜ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʪʘʢʘʚʘ ʧʦʚʨʝʜʘ, ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʧʦʚʨʝʜʘ 

ʚ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʝ ʥʝʚʲʟʤʦʞʥʘ. ɼʝʪʝʢʪʠʨʘʱʘʪʘ 

ʩʭʝʤʘ ʥʝ ʨʘʙʦʪʠ, ʘʢʦ RC ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʝ 

ʟʘʙʨʘʥʝʥ ʠʣʠ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ. ɼʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʝʥʘ (ʙʠʪ 
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WDFEN = 0 ʚ ʨʝʛʠʩʪʲʨ OSCCTL). ʉʭʝʤʘʪʘ ʟʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ 

ʛʨʝʰʢʘ ʚ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ ʦʪʙʨʦʷʚʘ 8004 

ʩʠʩʪʝʤʥʠ ʪʘʢʪʘ, ʜʦʢʘʪʦ ʩʣʝʜʠ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʥʘ RC 

ʛʝʥʝʨʘʪʦʨʘ ʧʨʝʜʠ ʜʘ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʠʤʘ ʧʦʚʨʝʜʘ. ʉʢʦʨʦʩʪʪʘ 

ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪ ʦʧʨʝʜʝʣʷ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ 

ʛʨʝʰʢʘ ʚ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ. ʄʥʦʛʦ ʙʘʚʝʥ 

ʩʠʩʪʝʤʝʥ ʪʘʢʪ ʚʦʜʠ ʜʦ ʤʥʦʛʦ ʜʲʣʛʦ ʚʨʝʤʝ ʟʘ ʜʝʪʝʢʪʠʨʘʥʝ. 

 

 

ʂʚʘʨʮʦʚ ʛʝʥʝʨʘʪʦʨ 

 

ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ (IQO ï Internal  Qaurtz Oscillator) 

ʠʟʧʦʣʟʚʘ ʚʲʥʰʝʥ ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ, ʟʘ ʜʘ ʛʝʥʝʨʠʨʘ ʯʝʩʪʦʪʠ 

ʚ ʦʙʭʚʘʪʘ 32KHz õ 20MHz. ʄʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʲʱʦ ʠ 

ʢʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ ʩ ʯʝʩʪʦʪʘ ʜʦ 8MHz ʠʣʠ RC ʚʝʨʠʛʘ ʩ 

ʯʝʩʪʦʪʘ ʜʦ 4MHz. ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʩʝ ʠʟʧʦʣʟʚʘ ʜʘ 

ʛʝʥʝʨʠʨʘ ʦʩʥʦʚʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʟʘ ʧʨʦʮʝʩʦʨʘ eZ8 ʠ ʟʘ ʧʦ-

ʛʦʣʘʤʘʪʘ ʯʘʩʪ ʦʪ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ. ɺ ʜʦʧʲʣʥʝʥʠʝ 

ʚʭʦʜʥʠʷʪ ʠʟʚʦʜ XIN1 ʩʲʱʦ ʤʦʞʝ ʜʘ ʧʨʠʝʤʘ CMOS-ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ ʩ ʯʝʩʪʦʪʠ 32KHz õ 20MHz. ɸʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚʲʥʰʝʥ 

ʪʘʢʪʦʚ ʛʝʥʝʨʘʪʦʨ, ʠʟʚʦʜ XOUT ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʩʪʘʚʝʥ 

ʥʝʩʚʲʨʟʘʥ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɺʲʧʨʝʢʠ ʯʝ XIN ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʚʭʦʜ ʟʘ ʚʲʥʰʝʥ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ, ʠʟʚʦʜ CLKIN ʝ ʧʦ-ʧʦʜʭʦʜʷʱ ʟʘ ʪʘʟʠ ʮʝʣ. 

_____________________________________________________________ 

 

ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʧʦʜʜʲʨʞʘ 4 ʨʝʞʠʤʘ ʥʘ ʨʘʙʦʪʘ: 

 

Á ʨʝʞʠʤ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ ʩ ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 
32kHz ÷ 1MHz; 

 

Á ʨʝʞʠʤ ʩʲʩ ʩʨʝʜʥʘ ʢʦʥʩʫʤʘʮʠʷ ʩ ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 
0.5MHz ÷ 8MHz; 
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Á ʨʝʞʠʤ ʩ ʚʠʩʦʢʘ ʢʦʥʩʫʤʘʮʠʷ ʩ ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 

8MHz ÷ 20MHz; 

 

Á ʚʲʥʰʥʘ RC ʚʝʨʠʛʘ (< 4MHz). 

 

ʈʝʞʠʤʲʪ ʥʘ ʨʘʙʦʪʘ ʩʝ ʠʟʙʠʨʘ ʩ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ 

ʙʠʪʦʚʝ (ʚʠʞʪʝ 16 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ). 

 

Kʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʨʝʰʝʥ ʘʚʪʦʤʘʪʠʯʥʦ 

ʩʣʝʜ ʨʝʩʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷʪ ʙʠʪ 

XTLDIS ʠʣʠ ʨʲʯʥʦ ʯʨʝʟ ʙʠʪ XTLEN ʚ ʨʝʛʠʩʪʲʨ OSCCTL. ɺ 

ʧʦʩʣʝʜʥʠʷ ʩʣʫʯʘʡ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʪʨʷʙʚʘ ʜʘ ʠʟʯʘʢʘ 

ʧʦʥʝ 5000 ʮʠʢʲʣʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ ʟʘ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ. 

ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʪʦʚʘ ʚʨʝʤʝ ʢʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʠʟʙʨʘʥ ʟʘ ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʛʝʥʝʨʘʪʦʨ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʧʨʝʧʦʨʲʯʠʪʝʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʚʲʥʰʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ ʩ 20MHz 

ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ. 

 
 

 

ʌʠʛ. 19 ɺʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʢʚʘʨʮʦʚ ʛʝʥʝʨʘʪʦʨ 

X IN XOUT 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 

C1 = 22pF C2 = 22pF 

R1 = 220ɋ 20MHz 
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ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʲʥʰʥʘ RC 

ʛʨʫʧʘ. 

 

 
 

ʌʠʛ. 20 ɺʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ RC ʛʝʥʝʨʘʪʦʨ 
 

ʌʠʛ.21 ʧʦʢʘʟʚʘ ʪʠʧʠʯʥʠ ʯʝʩʪʦʪʠ ʧʨʠ VDD = 3.3V, T = 25ÁC ʠ 

R = 45kɋ. 

 

 
 

ʌʠʛ. 21 ʊʠʧʠʯʥʠ ʯʝʩʪʦʪʠ ʧʨʠ R=45kɋ ʠ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʩʪʠ ʥʘ C 

X IN ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 

C 

 

F(kHz) =  
1 x 106 

(0.4 x R(kɋ) x C(pF)) + (4 x C(pF)) 

R = 45kɋ 

VDD 

R = 45kɋ 

F, kHz 

C, pF 
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ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

 

ɺʲʪʨʝʰʥʠʷʪ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ (IPO - Internal Precision 

Oscillator) ʨʘʙʦʪʠ ʙʝʟ ʚʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ ʩ ʯʝʩʪʦʪʘ 20MHz  

ʠʣʠ 119 kHz. ʄʘʢʩʠʤʘʣʥʦʪʦ ʚʨʝʤʝ ʟʘ ʩʪʘʨʪʠʨʘʥʝ ʥʘ IPO ʝ 

25µs. IPO-ʛʝʥʝʨʘʪʦʨʲʪ ʝ ʬʘʙʨʠʯʥʦ ʥʘʩʪʨʦʝʥ ʥʘ ʛʦʨʥʠʪʝ 

ʯʝʩʪʦʪʠ. 

 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ OSCCTL (Oscillator Control Register) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ INTEN XTLEN WDTEN POFEN WDFEN SCKSEL 

ʈʝʩʝʪ 1 0 1 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F86h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ IPO ʛʝʥʝʨʘʪʦʨʘ 

0 ï IPO ʝ ʟʘʙʨʘʥʝʥ 

1 ï IPO ʝ ʨʘʟʨʝʰʝʥ 

6 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ 

0 ï ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʝ ʟʘʙʨʘʥʝʥ 

1 ï ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʝ ʨʘʟʨʝʰʝʥ 

5 ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ 

 

 

 

  

ɺ RC ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʛʝʥʝʨʘʪʦʨʲʪ ʩʧʠʨʘ ʜʘ ʦʩʮʠʣʠʨʘ, ʘʢʦ 

ʟʘʭʨʘʥʚʘʱʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʧʘʜʥʝ ʧʦʜ 2.7V, ʥʦ ʧʨʝʜʠ 

ʟʘʭʨʘʥʚʘʥʝʪʦ ʜʘ ʧʘʜʥʝ ʜʦ VVBO. ɻʝʥʝʨʘʪʦʨʲʪ ʚʲʟʩʪʘʥʦʚʷʚʘ 

ʨʘʙʦʪʘʪʘ ʩʠ, ʢʦʛʘʪʦ ʟʘʭʨʘʥʚʘʱʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʧʨʝʚʠʰʠ 

2.7V. 
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0 ï RC ʛʝʥʝʨʘʪʦʨʲʪ ʝ ʟʘʙʨʘʥʝʥ 

1 ï RC ʛʝʥʝʨʘʪʦʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 

4 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪ 

0 ï ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʝ ʟʘʙʨʘʥʝʥʘ 

1 ï ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʝ ʨʘʟʨʝʰʝʥʘ 

3 

ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʥʘ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ 

WDT-ʪʘʡʤʝʨʘ 

0 ï ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʝ ʟʘʙʨʘʥʝʥʘ 

1 ï ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʝ ʨʘʟʨʝʰʝʥʘ 

2-0 

ʀʟʙʦʨ ʥʘ ʠʟʪʦʯʥʠʢ ʥʘ ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

000 ï IPO ʩ ʯʝʩʪʦʪʘ 20MHz 

001 ï IPO ʩ ʯʝʩʪʦʪʘ 119kHz 

010 ï ʂʚʘʨʮʦʚ ʛʝʥʝʨʘʪʦʨ (ʢʚʘʨʮʦʚ ʠʣʠ ʢʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ, RC) 

011 ï ɻʝʥʝʨʘʪʦʨ ʥʘ WDT-ʪʘʡʤʝʨʘ 

100 ï ɺʲʥʰʝʥ ʪʘʢʪʦʚ ʛʝʥʝʨʘʪʦʨ 

111 ï ʈʝʟʝʨʚʠʨʘʥʘ ʢʦʤʙʠʥʘʮʠʷ 

 

ʊʘʙʣ. 25 OSCCTL  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

ʅʝʚʦʣʥʠʷʪ ʜʦʩʪʲʧ ʜʦ ʨʝʛʠʩʪʲʨ OSCCTL ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ 

ʜʦ ʩʧʠʨʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʧʦʨʘʜʠ 

ʧʨʝʚʢʣʶʯʚʘʥʝ ʢʲʤ ʥʝʬʫʥʢʮʠʦʥʠʨʘʱ ʛʝʥʝʨʘʪʦʨ. ɿʘ 

ʧʨʝʜʧʘʟʚʘʥʝ ʦʪ ʧʦʜʦʙʥʘ ʩʠʪʫʘʮʠʷ, ʨʝʛʠʩʪʲʨ OSCCTL 

ʠʟʧʦʣʟʚʘ ʩʧʝʮʠʘʣʝʥ ʦʪʢʣʶʯʚʘʱ/ʟʘʢʣʶʯʚʘʱ ʤʝʭʘʥʠʟʲʤ. ɿʘ 

ʜʘ ʟʘʧʠʰʝʪʝ ʥʦʚʘ ʩʪʦʡʥʦʩʪ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ, ʪʦʡ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʦʪʢʣʶʯʝʥ ʯʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʝʥ ʟʘʧʠʩ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ 

E7h ʠ 18h, ʩʣʝʜ ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʟʘʧʠʰʝʪʝ ʥʦʚʘʪʘ ʩʪʦʡʥʦʩʪ. 

ɿʘʧʠʩʠʪʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ E7h ʠ 18h ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚ ʪʦʟʠ 

ʨʝʜ, ʥʦ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʩʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ.   

 

ʇʨʠʤʝʨ: 

 

OSCCTL = 0xE7; 

OSCCTL = 0x18; 

OSCCTL = ʥʦʚʘ-ʩʪʦʡʥʦʩʪ; 

 

 



 

 
76 

ʀʟʙʦʨ ʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ 
ʩʠʛʥʘʣ 

 

ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʪʲʧʢʠ ʧʨʠ ʠʟʙʦʨ 

ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ ʥʘʣʠʯʥʠʪʝ ʛʝʥʝʨʘʪʦʨʠ. 

 

ɻʝʥʝʨʘʪʦʨ ʅʝʦʙʭʦʜʠʤʠ ʩʪʲʧʢʠ 

ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ RC 

ʛʝʥʝʨʘʪʦʨ 

 

Á 119kHz ʠʣʠ 20MHz 

Á ʆʪʢʣʶʯʝʪʝ ʠ ʟʘʧʠʰʝʪʝ ʨʝʛʠʩʪʲʨ 
OSCCTL, ʟʘ ʜʘ ʨʘʟʨʝʰʠʪʝ ʠ 

ʠʟʙʝʨʝʪʝ IPO-ʛʝʥʝʨʘʪʦʨʘ ʢʘʪʦ 

ʠʟʪʦʯʥʠʢ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ ʩ ʯʝʩʪʦʪʘ 119ʢHz ʠʣʠ 

20MHz. 

ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʚʲʥʰʝʥ 

ʢʚʘʨʮʦʚ ʠʣʠ ʢʝʨʘʤʠʯʝʥ 

ʨʝʟʦʥʘʪʦʨ 

 

Á ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ (32kHz õ 
1MHz) 

 

Á ʢʚʘʨʮʦʚ (ʢʝʨʘʤʠʯʝʥ) ʨʝʟʦʥʘ- 

ʪʦʨ (0.5MHz õ 5MHz ) 

 

Á ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ (5MHz õ 
20MHz) 

Á ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʙʠʪʦʚʝ 

OSC_SEL[1:0], ʟʘ ʜʘ ʠʟʙʝʨʝʪʝ 

ʨʝʞʠʤʘ ʥʘ ʨʘʙʦʪʘ ʥʘ IQO-

ʛʝʥʝʨʘʪʦʨʘ. 

 

Á ʆʪʢʣʶʯʝʪʝ ʠ ʟʘʧʠʰʝʪʝ ʨʝʛʠʩʪʲʨ 
OSCCTL, ʟʘ ʜʘ ʨʘʟʨʝʰʠʪʝ IQO-

ʛʝʥʝʨʘʪʦʨʘ. 

 

Á ʀʟʯʘʢʘʡʪʝ ʩʠʛʥʘʣʲʪ ʥʘ IQO-

ʛʝʥʝʨʘʪʦʨʘ ʜʘ ʩʝ ʩʪʘʙʠʣʠʟʠʨʘ1. 

 

Á  ʆʪʢʣʶʯʝʪʝ ʠ ʟʘʧʠʰʝʪʝ ʨʝʛʠʩʪʲʨ 
OSCCTL, ʟʘ ʜʘ ʠʟʙʝʨʝʪʝ IQO-

ʛʝʥʝʨʘʪʦʨʘ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ 

ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 

ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʚʲʥʰʥʘ 

RC ʚʝʨʠʛʘ 

 

Á 32kHz ÷ 4MHz 

Á ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʙʠʪʦʚʝ 

OSC_SEL[1:0], ʟʘ ʜʘ ʠʟʙʝʨʝʪʝ 

ʨʝʞʠʤʘ ʥʘ ʨʘʙʦʪʘ ʥʘ IQO-

ʛʝʥʝʨʘʪʦʨʘ. 

 

Á ʆʪʢʣʶʯʝʪʝ ʠ ʟʘʧʠʰʝʪʝ ʨʝʛʠʩʪʲʨ 
OSCCTL, ʟʘ ʜʘ ʨʘʟʨʝʰʠʪʝ ʠ 

ʠʟʙʝʨʝʪʝ IQO- ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ 

ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 
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ʊʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ ʚʲʥʰʝʥ 

ʛʝʥʝʨʘʪʦʨ 

 

Á 0 ÷ 20MHz 

Á ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʠʟʚʦʜ PB3 ʜʘ 

ʨʘʙʦʪʠ ʢʘʪʦ ʚʭʦʜ ʟʘ ʚʲʥʰʝʥ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ (ʘʣʪʝʨʥʘʪʠʚʥʘ 

ʬʫʥʢʮʠʷ CLKIN). 

 

Á ʆʪʢʣʶʯʝʪʝ ʠ ʟʘʧʠʰʝʪʝ ʨʝʛʠʩʪʲʨ 
OSCCTL, ʟʘ ʜʘ ʠʟʙʝʨʝʪʝ ʚʲʥʰʝʥ 

ʪʘʢʪʦʚ ʛʝʥʝʨʘʪʦʨ ʢʘʪʦ ʠʟʪʦʯʥʠʢ 

ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 

ʅʠʩʢʦʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ ʥʘ 

WDT-ʪʘʡʤʝʨʘ 

 

Á 10kHz 

Á ʆʪʢʣʶʯʝʪʝ ʠ ʟʘʧʠʰʝʪʝ ʨʝʛʠʩʪʲʨ 

OSCCTL, ʟʘ ʜʘ ʨʘʟʨʝʰʠʪʝ ʠ 

ʠʟʙʝʨʝʪʝ WDT- ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ 

ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 

 

ʊʘʙʣ. 26 ʀʟʙʦʨ ʥʘ ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɸʢʦ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷʪ ʙʠʪ XTLDIS e 0 

(ʢʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʩʝ ʚʢʣʶʯʚʘ ʧʨʠ ʨʝʩʝʪ), ʠʟʯʘʢʚʘʥʝ ʥʝ ʝ 

ʥʝʦʙʭʦʜʠʤʦ. 

_____________________________________________________________ 

 

 

 

 

 

 

 

 

ʉʣʝʜʚʘʱʘʪʘ ʜʠʘʛʨʘʤʘ ʦʧʠʩʚʘ ʤʝʭʘʥʠʟʤʘ ʥʘ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ 

ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ ʝʜʠʥ ʠʟʪʦʯʥʠʢ ʢʲʤ ʜʨʫʛ. 

 

 

 
 

 

  

ʇʨʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʢʲʤ ʜʨʫʛ 

ʠʟʪʦʯʥʠʢ, ʩʭʝʤʘʪʘ ʟʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʧʦʚʨʝʜʠ ʚ ʩʠʪʝʤʥʠʷ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʠ ʩʠʛʥʘʣʘ ʦʪ WDT-ʛʝʥʝʨʘʪʦʨʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʠʟʢʣʶʯʝʥʘ (ʙʠʪʦʚʝ POFEN ʠ WDTFEN ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʥʫʣʠʨʘʪ). ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʧʨʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ 

ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʤʦʞʝ ʜʘ ʩʝ ʜʝʪʝʢʪʠʨʘ ʬʘʣʰʠʚʘ ʧʦʚʨʝʜʘ. 
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ʌʠʛ. 22 ɼʠʘʛʨʘʤʘ ʥʘ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 
 

 

 

 

 

 

 

 

 

ʅʦʨʤʘʣʥʘ 

ʨʘʙʦʪʘ 

IQO 

ʛʝʥʝʨʘʪʦʨ? 

IPO 

ʛʝʥʝʨʘʪʦʨ? 

WDT 

ʛʝʥʝʨʘʪʦʨ? 

IQO 

ʨʘʟʨʝʰʝʥ? 

IPO 

ʨʘʟʨʝʰʝʥ? 

WDT 

ʨʘʟʨʝʰʝʥ? 

OSCCTL[6]=1 

ʠ ʠʟʯʘʢʚʘʥʝ 

1.5ms@20MHz 

OSCCTL[7]=1 

ʠ ʠʟʯʘʢʚʘʥʝ 
ʝʜʥʘ NOP ʠʥʩʪʨʫʢʮʠʷ 

 

ʆʪʢʣʶʯʚʘʥʝ ʥʘ 

OSCCTL 
 

OSCCTL = E7h 

OSCCTL = 18h 

 

OSCCTL[2:0] = 010 

 

OSCCTL[5]=1 

ʠ ʠʟʯʘʢʚʘʥʝ 

50µs 

ʆʪʢʣʶʯʚʘʥʝ ʥʘ 

OSCCTL 
 

OSCCTL = E7h 

OSCCTL = 18h 

 

OSCCTL[2:0] = 000 

 

ʆʪʢʣʶʯʚʘʥʝ ʥʘ 

OSCCTL 
 

OSCCTL = E7h 

OSCCTL = 18h 

 

OSCCTL[2:0] = 011 
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9  ʈʝʞʠʤʠ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ ʜʚʘ ʨʝʞʠʤʘ 

ʥʘ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ: 

 

Á STOP-ʨʝʞʠʤ; 

 

Á HALT-ʨʝʞʠʤ. 

 

 

 

 

STOP-ʨʝʞʠʤ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʚʣʠʟʘ ʚ STOP-ʨʝʞʠʤ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ STOP. ʈʘʙʦʪʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʦʟʠ 

ʨʝʞʠʤ ʩʘ ʩʣʝʜʥʠʪʝ: 

 

Á ʂʚʘʨʮʦʚʠʷʪ ʠ ʚʲʪʨʝʰʥʠʷʪ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ ʩʘ 

ʩʧʨʝʥʠ; 

 

Á ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʝ ʩʧʨʷʥ; 

 

Á ʇʨʦʮʝʩʦʨʲʪ eZ8 ʝ ʩʧʨʷʥ (ʥʝ ʠʟʧʲʣʥʷʚʘ ʠʥʩʪʨʫʢʮʠʠ, 
ʧʨʦʛʨʘʤʥʠʷʪ ʙʨʦʷʯ ʥʝ ʩʝ ʫʚʝʣʠʯʘʚʘ); 

 

Á RC ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʨʘʙʦʪʠ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ); 

 

Á WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʨʘʙʦʪʠ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ); 

 

Á VBO ʩʭʝʤʘʪʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʨʘʙʦʪʠ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥʘ); 

 

Á ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ ʩʘ ʩʧʨʝʥʠ. 

 

  

ʇʦʪʨʝʙʠʪʝʣʷʪ ʥʝ ʪʨʷʙʚʘ ʜʘ ʨʘʟʨʝʰʘʚʘ ʠʟʪʝʛʣʷʱʠʪʝ 

ʨʝʟʠʩʪʦʨʠ ʥʘ ʥʝʠʟʧʦʣʟʚʘʥʠʪʝ GPIO ʠʟʚʦʜʠ. 
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ɿʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʥʩʫʤʘʮʠʷʪʘ, ʚʩʠʯʢʠ GPIO 

ʠʟʚʦʜʠ, ʢʦʠʪʦ ʩʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʢʘʪʦ ʮʠʬʨʦʚʠ ʚʭʦʜʦʚʝ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʪʚʝʜʝʥʠ ʜʦ VDD, ʢʦʛʘʪʦ ʠʟʪʝʛʣʷʱʠʪʝ 

ʨʝʟʠʩʪʦʨʠ ʩʘ ʨʘʟʨʝʰʝʥʠ, ʠʣʠ ʢʲʤ ʝʜʥʘ ʦʪ ʟʘʭʨʘʥʚʘʱʠʪʝ 

ʰʠʥʠ (VDD ʠʣʠ GND), ʢʦʛʘʪʦ ʠʟʪʝʛʣʷʱʠʪʝ ʨʝʟʠʩʪʦʨʠ ʩʘ 

ʟʘʙʨʘʥʝʥʠ. 

 

ɿʘ ʠʟʣʠʟʘʥʝ ʦʪ ʪʦʟʠ ʨʝʞʠʤ ʚʠʞʪʝ 6.3 ʀʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ. 

 

HALT -ʨʝʞʠʤ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʚʣʠʟʘ ʚ HALT-ʨʝʞʠʤ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ HALT. ʈʘʙʦʪʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʦʟʠ 

ʨʝʞʠʤ ʩʘ ʩʣʝʜʥʠʪʝ: 

 

Á ʆʩʥʦʚʥʠʷʪ ʛʝʥʝʨʘʪʦʨ ʝ ʨʘʟʨʝʰʝʥ ʠ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 
ʨʘʙʦʪʠ; 

 

Á ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʨʘʙʦʪʠ; 

 

Á ʇʨʦʮʝʩʦʨʲʪ eZ8 ʝ ʩʧʨʷʥ (ʥʝ ʠʟʧʲʣʥʷʚʘ ʠʥʩʪʨʫʢʮʠʠ, 
ʧʨʦʛʨʘʤʥʠʷʪ ʙʨʦʷʯ ʥʝ ʩʝ ʫʚʝʣʠʯʘʚʘ); 

 

Á RC ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʨʘʙʦʪʠ; 

 

Á WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʨʘʙʦʪʠ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ); 

 

Á ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ 
ʨʘʙʦʪʷʪ. 

 

ɿʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʥʩʫʤʘʮʠʷʪʘ, ʚʩʠʯʢʠ GPIO 

ʠʟʚʦʜʠ, ʢʦʠʪʦ ʩʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʢʘʪʦ ʮʠʬʨʦʚʠ ʚʭʦʜʦʚʝ, 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʪʚʝʜʝʥʠ ʜʦ VDD, ʢʦʛʘʪʦ ʠʟʪʝʛʣʷʱʠʪʝ 
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ʨʝʟʠʩʪʦʨʠ ʩʘ ʨʘʟʨʝʰʝʥʠ, ʠʣʠ ʢʲʤ ʝʜʥʘ ʟʘʭʨʘʥʚʘʱʠʪʝ ʰʠʥʠ 

(VDD ʠʣʠ GND), ʢʦʛʘʪʦ ʠʟʪʝʛʣʷʱʠʪʝ ʨʝʟʠʩʪʦʨʠ ʩʘ ʟʘʙʨʘʥʝʥʠ. 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʠʟʣʠʟʘ ʦʪ ʪʦʟʠ ʨʝʞʠʤ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʥʷʢʦʝ ʦʪ ʩʣʝʜʥʠʪʝ ʩʲʙʠʪʠʷ: 

 

Á ʇʨʝʢʲʩʚʘʥʝ; 

 

Á ʇʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ (ʨʝʩʝʪ ʠʣʠ ʧʨʝʢʲʩʚʘʥʝ); 

 

Á POR ʨʝʩʝʪ; 

 

Á VBO ʨʝʩʝʪ; 

 

Á ʈʝʩʝʪ ʦʪ ʠʟʚʦʜ RESET. 

 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ PWRCTL0 (Power Control Register 0) 

 

ɺʩʝʢʠ ʙʠʪ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʟʘʙʨʘʥʷʚʘ ʜʘʜʝʥ ʧʝʨʠʬʝʨʝʥ ʤʦʜʫʣ 

ʠʣʠ ʯʨʝʟ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʠʣʠ ʯʨʝʟ 

ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ ʢʲʤ ʪʦʟʠ ʤʦʜʫʣ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ    VBO   COMP  

ʈʝʩʝʪ1 1 0 0 0 1 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F80h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-5 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

4 
ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ VBO ʩʭʝʤʘʪʘ 

0 ï VBO ʩʭʝʤʘʪʘ ʝ ʨʘʟʨʝʰʝʥʘ 
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1 ï VBO ʩʭʝʤʘʪʘ ʝ ʟʘʙʨʘʥʝʥʘ 

3-2 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

1 
ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʂʦʤʧʘʨʘʪʦʨʘ 

0 ï ʂʦʤʧʘʨʘʪʦʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 

1 ï ʂʦʤʧʘʨʘʪʦʨʲʪ ʝ ʟʘʙʨʘʥʝʥ 

0 ʊoʟʠ ʙʠʪ e ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜe 0. 

 

ʊʘʙʣ. 27 PWRCTL0  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ ʥʘʯʘʣʥʦ ʩʲʩʪʦʷʥʠʝ ʩʘʤʦ ʦʪ 

POR ʨʝʩʝʪ. ɼʨʫʛʠ ʚʠʜʦʚʝ ʨʝʩʝʪ ʥʝ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʥʝʛʦ. 

_____________________________________________________________ 
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10  ʇʦʨʪʦʚʝ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘʪ ʤʘʢʩʠʤʫʤ 

23 ʚʭʦʜʥʠ/ʠʟʭʦʜʥʠ ʠʟʚʦʜʠ ʟʘ ʦʙʱʘ ʫʧʦʪʨʝʙʘ (GPIO ï 

General Purpose Input Output). ʊʝʟʠ ʠʟʚʦʜʠ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ 

ʧʦʨʪʦʚʝ (ʇʦʨʪ ɸ õ ʇʦʨʪ D). ɺʩʝʢʠ ʧʦʨʪ ʠʤʘ ʥʘʙʦʨ ʦʪ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ, ʢʦʠʪʦ ʥʘʩʪʨʦʡʚʘʪ ʬʫʥʢʮʠʷʪʘ ʥʘ 

ʚʩʝʢʠ ʠʟʚʦʜ (ʮʠʬʨʦʚ ʚʭʦʜ/ʠʟʭʦʜ, ʘʥʘʣʦʛʦʚ ʚʭʦʜ, ʪʘʡʤʝʨʝʥ 

ʚʭʦʜ/ʠʟʭʦʜ ʠ ʪ.ʥ.) ʠ ʜʨʫʛʠ (ʚʠʞʪʝ 3 ʆʧʠʩʘʥʠʝ ʥʘ ʠʟʚʦʜʠʪʝ).  

 

ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʧʦʨʪʦʚʝʪʝ ʠ ʠʟʚʦʜʠʪʝ ʚ ʪʷʭ ʟʘ 

ʨʘʟʣʠʯʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʦʪ Z8Encore!F083A ʩʝʨʠʷʪʘ. 

 

ʋʩʪʨʦʡʩʪʚʦ ʂʦʨʧʫʩ ɸʎʇ 
ʇʦʨʪ 

A 

ʇʦʨʪ 

B 

ʇʦʨʪ 

C 

ʇʦʨʪ 

D 

ɹʨʦʡ 

ʠʟʚʦʜʠ 

Z8F083A 

Z8F043A 

20-

ʠʟʚʦʜʘ 
ɼʘ 7:0 3:0 3:0 0 17 

Z8F083A 

Z8F043A 

28-

ʠʟʚʦʜʘ 
ɼʘ 7:0 5:0 7:0 0 23 

 
ʊʘʙʣ. 28 ɹʨʦʡ ʥʘʣʠʯʥʠ ʠʟʚʦʜʠ ʩʧʦʨʝʜ ʢʦʨʧʫʩʘ 

 

 

ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʠʟʚʦʜʠʪʝ 

 

ɸʢʦ ʩʝ ʚʲʨʥʝʪʝ ʦʪʥʦʚʦ ʢʲʤ ʪʦʯʢʘ 3 ʆʧʠʩʘʥʠʝ ʥʘ ʠʟʚʦʜʠʪʝ, 

ʱʝ ʚʠʜʠʪʝ, ʯʝ ʧʦʚʝʯʝʪʦ ʠʟʚʦʜʠ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʧʦ 

ʥʷʢʦʣʢʦ ʬʫʥʢʮʠʠ, ʘ ʥʝ ʩʘʤʦ ʠʟʚʦʜʠ ʟʘ ʮʠʬʨʦʚ ʚʭʦʜ/ʠʟʭʦʜ. 

ʂʦʛʘʪʦ ʝʜʠʥ ʠʟʚʦʜ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʨʘʙʦʪʠ ʚ ʥʷʢʦʡ ʦʪ 

ʘʣʪʝʨʥʘʪʠʚʥʠʪʝ ʩʠ ʨʝʞʠʤʠ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʤʫ ʩʝ ʧʦʝʤʘ ʦʪ 

ʩʲʦʪʚʝʪʥʠʷ ʧʝʨʠʬʝʨʝʥ ʤʦʜʫʣ. 

 

PD0 / RESET   
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PD0 ʠ RESET ʠʟʧʦʣʟʚʘʪ ʦʙʱ ʠʟʚʦʜ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʠʟʚʦʜʠʪʝ 

ʥʘ ʜʨʫʛʠʪʝ ʧʦʨʪʦʚʝ ʪʦʟʠ ʠʟʚʦʜ ʥʝ ʨʘʙʦʪʠ ʢʘʪʦ GPIO ʩʣʝʜ 

ʨʝʩʝʪ, ʘ ʢʘʪʦ ʜʚʫʧʦʩʦʯʝʥ (ʚʭʦʜ/ʠʟʭʦʜ) ʨʝʩʝʪ ʠʟʚʦʜ ʩ ʦʪʚʦʨʝʥ-

ʜʨʝʡʥ ʩ ʚʲʪʨʝʰʝʥ ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ. ɺ GPIO-ʨʝʞʠʤ PD0 

ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʩʘʤʦ ʢʘʪʦ ʠʟʭʦʜ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ ʪʘʢʲʚ. PD0 ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʢʘʪʦ ʠʟʭʦʜ ʩ 

ʧʦʚʠʰʝʥʘ ʤʦʱʥʦʩʪ, ʥʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʜʘ ʠʟʚʝʞʜʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʦʪ STOP-ʨʝʞʠʤ. 

 

PA0/XIN ʠ PA1/XOUT 

 

ʌʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ ʥʝ ʩʝ ʫʧʨʘʚʣʷʚʘ 

ʦʪ GPIO ʙʣʦʢʘ. ʂʦʛʘʪʦ ʪʦʟʠ ʛʝʥʝʨʘʪʦʨ ʝ ʨʘʟʨʝʰʝʥ, GPIO 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʠʟʚʦʜʠ PA0 ʠ PA1 ʝ ʠʟʢʣʶʯʝʥʘ ʠ ʪʝ 

ʨʘʙʦʪʷʪ ʢʘʪʦ XIN ʠ XOUT ʩʲʦʪʚʝʪʥʦ.  

 

ɼʠʨʝʢʪʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʚʝʪʦʜʠʦʜʠ 

 

ʀʟʚʦʜʠʪʝ ʥʘ ʇʦʨʪ C ʤʦʛʘʪ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʜʠʨʝʢʪʥʦ 

ʩʚʝʪʦʜʠʦʜʠ (LED ï Light Emitting Diode). ʀʟʭʦʜʠʪʝ ʧʦʝʤʘʪ 

ʪʦʢ ʩ ʧʨʦʛʨʘʤʠʨʫʝʤʠ ʥʠʚʘ 3mA, 7mA, 13mA ʠ 20mA. 

ɸʥʦʜʲʪ ʥʘ ʩʚʝʪʦʜʠʦʜʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥ ʢʲʤ VDD,  a 

ʢʘʪʦʜʲʪ ʢʲʤ ʠʟʚʦʜʘ (ʌʠʛ.23) 

 

 
 

ʌʠʛ. 23 ʉʚʲʨʟʚʘʥʝ ʥʘ ʩʚʝʪʦʜʠʦʜʠ ʢʲʤ ʇʦʨʪ ʉ 

VDD 

PC1 
PC2 
PC3 
PC4 
PC5 
PC6 
PC7 

PC0 

ʘʥʦʜ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 

ʢʘʪʦʜ 
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5V-ʪʦʣʝʨʘʥʪʥʠ ʠʟʚʦʜʠ 

 

ɺʩʠʯʢʠ ʠʟʚʦʜʠ ʠʟʜʲʨʞʘʪ ʥʘ ʥʘʧʨʝʞʝʥʠʝ 5V, ʩ ʠʟʢʣʶʯʝʥʠʝ 

ʥʘ ʠʟʚʦʜʠʪʝ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʢʘʪʦ ʘʥʘʣʦʛʦʚʠ ʚʭʦʜʦʚʝ, 

ʠʟʚʦʜʠʪʝ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ, ʠʟʚʦʜʠʪʝ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ, 

PA[1:0], PB[5:0] ʠ PC[2:0]. 

 

ɺʲʥʰʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

 

ɿʘ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʩ ʚʲʥʰʝʥ TTL ʪʘʢʪʦʚ ʩʠʛʥʘʣ, 

ʠʟʚʦʜ PB3 ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʚʭʦʜ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ 

ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʠʟʚʦʜʘ ʜʘ ʠʟʧʦʣʟʚʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʩʠ 

ʬʫʥʢʮʠʷ CLKIN ʠ ʯʨʝʟ ʨʝʛʠʩʪʲʨ OSCCTL ʠʟʙʝʨʝʪʝ ʚʲʥʰʥʠʷ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʟʘ ʩʠʩʪʝʤʝʥ ʪʘʢʪ.  

 

ʇʨʝʢʲʩʚʘʥʠʷ ʦʪ ʠʟʚʦʜʠʪʝ 

 

ʄʥʦʛʦ ʦʪ ʠʟʚʦʜʠʪʝ ʤʦʛʘʪ ʜʘ ʛʝʥʝʨʠʨʘʪ ʧʨʝʢʲʩʚʘʥʠʷ ʧʦ 

ʥʘʨʘʩʪʚʘʱ, ʧʘʜʘʱ ʠʣʠ ʠ ʧʦ ʜʚʘʪʘ ʬʨʦʥʪʘ. ɿʘ ʧʦʚʝʯʝ 

ʠʥʬʦʨʤʘʮʠʷ ʚʠʞʪʝ 7 ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ. 

 

ʉʣʝʜʚʘʱʠʪʝ ʪʘʙʣʠʮʠ ʦʧʠʩʚʘʪ ʚʩʠʯʢʠ ʠʟʚʦʜʠ ʥʘ ʇʦʨʪ ɸ, B, C 

ʠ D, ʘʣʪʝʨʥʘʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʠ 

ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʙʠʪʦʚʝ, ʩ ʢʦʠʪʦ ʩʝ ʠʟʙʠʨʘ ʩʲʦʪʚʝʪʥʘʪʘ 

ʘʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ. 

 

ʇʦʨʪ ɸ 

ʀʟʚʦʜ 
ɸʣʪʝʨʥʘʪʠʚʥʘ 

ʌʫʥʢʮʠʷ 
ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʲʨ 

PA0 T0IN/ T0OUT   
ʊʘʡʤʝʨʝʥ ʚʭʦʜ 0/ ʀʥʚʝʨʪʠʨʘʥ 

ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ 0 
PAAF[0] = 1 

PA1 T0OUT ʊʘʡʤʝʨʝʥ ʠʟʭʦʜ 0 PAAF[1] = 1 

PA2 - - - 

PA3 - - - 

PA4 - - - 

PA5 - - - 

PA6 T1IN/ T1OUT   ʊʘʡʤʝʨʝʥ ʚʭʦʜ 1/ ʀʥʚʝʨʪʠʨʘʥ PAAF[6] = 1 
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ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ 1 

PA7 T1OUT ʊʘʡʤʝʨʝʥ ʠʟʭʦʜ 1 PAAF[7] = 1 

 

ʊʘʙʣ. 29 ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʇʦʨʪ ɸ 
 

ʇʦʨʪ B 

ʀʟʚʦʜ 
ɸʣʪʝʨʥʘʪʠʚʥʘ 

ʌʫʥʢʮʠʷ 
ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʲʨ 

PB0 
- - PBAFS1 [0] = 0 

ANA0 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 0 PBAFS1 [0] = 1 

PB1 
- - PBAFS1 [1] = 0 

ANA1 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 1 PBAFS1 [1] = 1 

PB2 
- - PBAFS1 [2] = 0 

ANA2 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 2 PBAFS1 [2] = 1 

PB3 
CLKIN ɺʭʦʜ ʟʘ ʚʲʥʰʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ PBAFS1 [3] = 0 

ANA3 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 3 PBAFS1 [3] = 1 

PB4 
- - PBAFS1 [4] = 0 

ANA7 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 7 PBAFS1 [4] = 1 

PB5 
- - PBAFS1 [5] = 0 

VREF ɺʭʦʜ ʟʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ  PBAFS1 [5] = 1 

PB6 
- - PBAFS1 [6] = 0 

- - PBAFS1 [6] = 1 

PB7 
- - PBAFS1 [7] = 0 

- - PBAFS1 [7] = 1 

 

ʊʘʙʣ. 30 ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʇʦʨʪ B 
 

ʇʦʨʪ C 

ʀʟʚʦʜ 
ɸʣʪʝʨʥʘʪʠʚʥʘ 

ʌʫʥʢʮʠʷ 
ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʲʨ 

PC0 

- - PCAFS1 [0] = 0 

ANA4/CINP 
ɸʥʘʣʦʛʦʚ ʚʭʦʜ 4/ʂʦʤʧʘʨʘʪʦʨʝʥ 

ʚʭʦʜ + 
PCAFS1 [0] = 1 

PC1 

- - PCAFS1 [1] = 0 

ANA5/CINN 
ɸʥʘʣʦʛʦʚ ʚʭʦʜ 5/ʂʦʤʧʘʨʘʪʦʨʝʥ 

ʚʭʦʜ - 
PCAFS1 [1] = 1 

PC2 
- - PCAFS1 [2] = 0 

ANA6 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 6 PCAFS1 [2] = 1 

PC3 
COUT ʂʦʤʧʘʨʘʪʦʨʝʥ ʠʟʭʦʜ PCAFS1 [3] = 0 

- - PCAFS1 [3] = 1 
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PC4 
- - PCAFS1 [4] = 0 

- - PCAFS1 [4] = 1 

PC5 
- - PCAFS1 [5] = 0 

- - PCAFS1 [5] = 1 

PC6 
- - PCAFS1 [6] = 0 

- - PCAFS1 [6] = 1 

PC7 
- - PCAFS1 [7] = 0 

- - PCAFS1 [7] = 1 

 

ʊʘʙʣ. 31 ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʇʦʨʪ C 

 

ʇʦʨʪ D 

ʀʟʚʦʜ 
ɸʣʪʝʨʥʘʪʠʚʥʘ 

ʌʫʥʢʮʠʷ 
ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʲʨ 

PD0 RESET   
ɺʲʥʰʝʥ ʨʝʩʝʪ. ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ 

ʨʘʙʦʪʠ ʢʘʪʦ ʨʝʩʝʪ ʠʟʚʦʜ. 
PDAF[0] = 1 

 

ʊʘʙʣ. 32 ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʇʦʨʪ D 

 

 

ʋʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ 

 

ɺʩʝʢʠ ʧʦʨʪ ʠʤʘ 4 ʫʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ (ʊʘʙʣ.33).  

 

ʈʝʛʠʩʪʲʨ ʆʧʠʩʘʥʠʝ 

PxADDR ɸʜʨʝʩʝʥ ʨʝʛʠʩʪʲʨ (ʠʟʙʠʨʘ ʧʦʜʨʝʛʠʩʪʲʨ) 

PxCTL 
ʋʧʨʘʚʣʷʚʘʱ ʨʝʛʠʩʪʲʨ (ʦʩʲʱʝʩʪʚʷʚʘ ʜʦʩʪʲʧ ʜʦ 

ʧʦʜʨʝʛʠʩʪʲʨ) 

PxIN ɺʭʦʜʝʥ ʨʝʛʠʩʪʲʨ 

PxOUT ʀʟʭʦʜʝʥ ʨʝʛʠʩʪʲʨ 

x = A,B,C ʠ D 

ʊʘʙʣ. 33 ʋʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ 

 

ʆʩʚʝʥ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʚʩʝʢʠ ʧʦʨʪ ʠʤʘ ʠ ʥʷʢʦʣʢʦ ʫʧʨʘʚʣʷʚʘʱʠ 

ʧʦʜʨʝʛʠʩʪʨʠ (ʊʘʙʣ34).  

 

ʇʦʜʨʝʛʠʩʪʲʨ ɸʜʨʝʩ ʆʧʠʩʘʥʠʝ 
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PxDD 01h 
ʋʧʨʘʚʣʝʥʠʝ  ʥʘ ʧʦʩʦʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ (ʚʭʦʜ 

ʠʣʠ ʠʟʭʦʜ) 

PxAF 02h ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ 

PxOC 03h ʀʟʭʦʜʝʥ ʢʦʥʪʨʦʣ (ʦʪʚʦʨʝʥ-ʜʨʝʡʥ) 

PxHDE 04h ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʤʦʱʥʦ ʫʧʨʘʚʣʝʥʠʝ 

PxSMRE 05h ʈʘʟʨʝʰʘʚʘʥʝ  ʟʘ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

PxPUE 06h ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʠʟʪʝʛʣʷʱʠʪʝ ʨʝʟʠʩʪʦʨʠ  

PxAFS1 07h ɸʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ ʨʝʛʠʩʪʲʨ 1 

PxAFS21 08h ɸʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʠʷ ʨʝʛʠʩʪʨ 2 

x = A,B,C ʠ D 

ʊʘʙʣ. 34 ʋʧʨʘʚʣʷʚʘʱʠ ʧʦʜʨʝʛʠʩʪʨʠ 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ Z8Encore!F083A ʩʝʨʠʷʪʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. 
_____________________________________________________________ 

 

ʇʦʜʨʝʛʠʩʪʨʠʪʝ ʥʝ ʩʘ ʯʘʩʪ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʢʘʪʦ ʚʩʠʯʢʠ 

ʦʩʪʘʥʘʣʠ ʫʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ, ʘ ʩʝ ʘʜʨʝʩʠʨʘʪ ʯʨʝʟ 

ʨʝʛʠʩʪʲʨ PxADDR (x = A, B, C ʠ D). ɼʦʩʪʲʧʲʪ ʜʦ 

ʧʦʜʨʝʛʠʩʪʲʨ ʩʪʘʚʘ ʯʨʝʟ ʨʝʛʠʩʪʲʨ PxCTL (x = A, B, C ʠ D). 

ʅʘʧʨʠʤʝʨ ʘʢʦ PɸADDR = 01h, ʜʦʩʪʲʧʲʪ ʜʦ ʨʝʛʠʩʪʲʨ PACTL  

ʦʩʲʱʝʩʪʚʷʚʘ ʜʦʩʪʲʧ ʜʦ ʧʦʜʨʝʛʠʩʪʲʨ PADD.  

 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ PxADDR (Port Address) 

 

PxADDR ʨʝʛʠʩʪʲʨʘ ʩʣʫʞʠ ʢʘʪʦ ʫʢʘʟʘʪʝʣ ʢʲʤ ʫʧʨʘʚʣʷʚʘʱʠʪʝ 

ʧʦʜʨʝʛʠʩʪʨʠ ʥʘ ʚʩʝʢʠ ʧʦʨʪ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PADDR[7:0] 

ʈʝʩʝʪ 00h 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 
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ɸʜʨʝʩ FD0h, FD4h, FD8h, FDCh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 

ɸʜʨʝʩ ʥʘ ʧʦʜʨʝʛʠʩʪʲʨ 

00 ï  

01 ï PxDD 

02 ï PxAF 

03 ï PxOC 

04 ï PxHDE 

05 ï PxSMRE 

06 ï PxPUE 

07 ï PxAFS1 

08 ï PxAFS2 

 

ʊʘʙʣ. 35 PxADDR 

 

ʈʝʛʠʩʪʲʨ PxCTL (Port Control) 

 

PxCTL ʨʝʛʠʩʪʲʨʲʪ ʩʣʫʞʠ ʟʘ ʜʦʩʪʲʧ ʜʦ ʫʧʨʘʚʣʷʚʘʱʠʪʝ 

ʧʦʜʨʝʛʠʩʪʨʠ ʥʘ ʚʩʝʢʠ ʧʦʨʪ. ʈʝʛʠʩʪʲʨ PxADDR ʦʧʨʝʜʝʣʷ 

ʧʦʜʨʝʛʠʩʪʲʨʘ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PCTL[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FD1h, FD5h, FD9h, FDDh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʆʩʲʱʝʩʪʚʷʚʘ ʜʦʩʪʲʧ ʜʦ ʧʦʜʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ PxADDR 

 

ʊʘʙʣ. 36 PxCTL 

 

ʈʝʛʠʩʪʲʨ PxDD (Port Direction) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʫʧʨʘʚʣʷʚʘ ʧʦʩʦʢʘʪʘ ʥʘ ʠʟʚʦʜʠʪʝ, ʢʦʛʘʪʦ 
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ʠʟʚʦʜʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ GPIO. ɺ ʘʣʪʝʨʥʘʪʠʚʝʥ ʨʝʞʠʤ 

ʥʘ ʨʘʙʦʪʘ, ʧʦʩʦʢʘʪʘ ʥʘ ʠʟʚʦʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘ ʦʪ ʩʲʦʪʚʝʪʥʠʷ 

ʧʝʨʠʬʝʨʝʥ ʤʦʜʫʣ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ DD[7:0] 

ʈʝʩʝʪ 1 1 1 1 1 1 1 1 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 01h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 

ʇʦʩʦʢʘ ʥʘ ʜʘʥʥʠʪʝ 

0 ï ʎʠʬʨʦʚ ʀʟʭʦʜ. ɼʘʥʥʠʪʝ ʚ ʨʝʛʠʩʪʲʨ PxOUT ʩʝ ʠʟʚʝʞʜʘʪ ʥʘ 

      ʠʟʚʦʜʘ. 

1 ï ʎʠʬʨʦʚ ʚʭʦʜ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʚʦʜʘ ʩʝ ʯʝʪʝ ʠ ʩʝ ʟʘʧʠʩʚʘ ʚ 

      PxIN. 

 

ʊʘʙʣ. 37 PxDD 

 

ʈʝʛʠʩʪʲʨ PxAF(Port Alternate Function) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʨʘʟʨʝʰʘʚʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ 

ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ. ʂʦʥʢʨʝʪʥʘʪʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ ʥʘ 

ʠʟʚʦʜʘ ʩʝ ʠʟʙʠʨʘ ʩ ʨʝʛʠʩʪʨʠʪʝ PxAFS1 ʠ PxAFS2 (ʚʠʞʪʝ 

ʊʘʙʣ.80 ʠ 81). ʀʟʢʣʶʯʝʥʠʝ ʩʘ ʇʦʨʪ ɸ ʠ D, ʧʨʠ ʢʦʠʪʦ 

ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʠʟʚʦʜʘ ʩʝ ʨʘʟʨʝʰʘʚʘ ʠ ʠʟʙʠʨʘ 

ʜʠʨʝʢʪʥʦ ʯʨʝʟ ʨʝʛʠʩʪʲʨ PxAF (ʚʠʞʪʝ ʊʘʙʣ.29 ʠ 32). 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ AF[7:0] 

ʈʝʩʝʪ 00h (ʇʦʨʪ ɸ-C), 01h (ʇʦʨʪ D) 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 02h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 
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7-0 

ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ ʥʘ ʠʟʚʦʜ 

0 ï Aʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʝ ʟʘʙʨʘʥʝʥʘ. ʀʟʚʦʜʲʪ ʨʘʙʦʪʠ 

      ʢʘʪʦ GPIO (ʮʠʬʨʦʚ ʚʭʦʜ ʠʣʠ ʠʟʭʦʜ). 

1 ï Aʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʝ ʨʘʟʨʝʰʝʥʘ. 

 

ʊʘʙʣ. 38 PxAF 

 

ʈʝʛʠʩʪʲʨ PxAFS1 (Port Alternate Set 1) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʠʟʙʠʨʘ ʘʣʝʪʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ 

ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʠʟʚʦʜ ʥʘ ʇʦʨʪ x (x = B ʠʣʠ C) (ʚʠʞʪʝ 

ʊʘʙʣ.30 ʠ 31). ɸʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʠʟʚʦʜʘ ʩʲʱʦ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʟʨʝʰʝʥʘ ʚ ʨʝʛʠʩʪʲʨ PxAF. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PAFS1[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 07h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
0 ï ɺʠʞʪʝ Tʘʙʣ. 30 ʠ 31 

1 ï ɺʠʞʪʝ Tʘʙʣ. 30 ʠ 31 

 

ʊʘʙʣ. 39 PxAFS1 

 

ʈʝʛʠʩʪʲʨ PxOC (Port Output Control) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʢʦʥʬʠʛʫʨʠʨʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʠʟʚʦʜ ʢʘʪʦ 

ʦʪʚʦʨʝʥ-ʜʨʝʡʥ ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʠʟʚʦʜʘ ʨʘʙʦʪʠ ʚ GPIO ʠʣʠ 

ʘʣʪʝʨʥʘʪʠʚʝʥ ʨʝʞʠʤ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ POC[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 
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ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 03h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʠʟʭʦʜʘ 

0 ï ʈʝʞʠʤ ʦʪʚʦʨʝʥ-ʜʨʝʡʥ ʟʘʙʨʘʥʝʥ 

1 ï ʈʝʞʠʤ ʦʪʚʦʨʝʥ-ʜʨʝʡʥ ʨʘʟʨʝʰʝʥ 

 

ʊʘʙʣ. 40 PxOC 

 

ʈʝʛʠʩʪʲʨ PxHDE (Port High Drive Enable) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʢʦʥʬʠʛʫʨʠʨʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʠʟʚʦʜ ʟʘ 

ʤʦʱʥʠ ʠʟʭʦʜʥʠ ʪʦʢʦʚʠ ʦʧʝʨʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʠʟʚʦʜʘ 

ʨʘʙʦʪʠ ʚ GPIO ʠʣʠ ʘʣʪʝʨʥʘʪʠʚʝʥ ʨʝʞʠʤ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PHDE[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 04h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 

ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʤʦʱʥʦ ʫʧʨʘʚʣʝʥʠʝ 

0 ï ʀʟʚʦʜʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʩʪʘʥʜʘʨʪʥʠ ʠʟʭʦʜʥʠ ʪʦʢʦʚʠ 

      ʦʧʝʨʘʮʠʠ 

1 ï ʀʟʚʦʜʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʤʦʱʥʠ ʠʟʭʦʜʥʠ ʪʦʢʦʚʠ 

        ʦʧʝʨʘʮʠʠ 

 

ʊʘʙʣ. 41 PxHDE 

 

ʈʝʛʠʩʪʲʨ PxSMRE (Port Stop Mode Recovery Enable) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʨʘʟʨʝʰʘʚʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʠʟʚʦʜ ʜʘ ʠʟʚʝʞʜʘ 

ʧʨʦʮʝʩʦʨʘ ʦʪ STOP-ʨʝʞʠʤ ɺʩʝʢʠ ʧʨʝʭʦʜ ʥʘ ʠʟʚʦʜʘ 
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(ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) ʩʪʘʨʪʠʨʘ ʧʨʦʮʝʜʫʨʘ ʧʦ 

ʠʟʚʝʞʜʘʥʝ ʥʘ ʧʨʦʮʝʩʦʨʘ ʦʪ STOP-ʨʝʞʠʤ (ʚʠʞʪʝ 6.3 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ). 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PSMRE[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 05h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 
0 ï ʀʟʣʠʟʘʥʝʪʦ ʦʪ STOP-ʨʝʞʠʤ ʟʘʙʨʘʥʝʥʦ 

1 ï ʀʟʣʠʟʘʥʝʪʦ ʦʪ STOP-ʨʝʞʠʤ ʨʘʟʨʝʰʝʥʦ 

 

ʊʘʙʣ. 42 PxSMRE 

 

ʈʝʛʠʩʪʲʨ PxPUE (Port Pull-up enable) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʨʘʟʨʝʰʘʚʘ ʚʲʪʨʝʰʥʠʷ ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ ʥʘ 

ʠʟʚʦʜʠʪʝ ʥʘ ʇʦʨʪʘ ɸõD. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PPUE[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 06h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
0 ï ʀʟʪʝʛʣʷʱʠʷʪ ʨʝʟʠʩʪʦʨ ʝ ʟʘʙʨʘʥʝʥ 

1 ï ʀʟʪʝʛʣʷʱʠʷʪ ʨʝʟʠʩʪʦʨ ʝ ʨʘʟʨʝʰʝʥ 

 

ʊʘʙʣ. 43 PxPUE 

 

ʈʝʛʠʩʪʲʨ PxIN (Port Input Data) 
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ʂʦʛʘʪʦ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷʪ ʠʟʚʦʜ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ ʮʠʬʨʦʚ 

ʚʭʦʜ, ʥʠʚʦʪʦ ʥʘ ʪʦʟʠ ʠʟʚʦʜ (ʣʦʛ.0 ʠʣʠ 1) ʩʝ ʟʘʧʠʩʚʘ ʚ 

ʨʝʛʠʩʪʲʨ PxIN (x = ɸ, B ʠ C). ʀʟʚʦʜ PD0 ʥʝ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ 

ʢʘʪʦ ʮʠʬʨʦʚ ʚʭʦʜ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PIN[7:0] 

ʈʝʩʝʪ ʭ ʭ ʭ ʭ ʭ ʭ ʭ ʭ 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ FD2h, FD6h, FDAh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
0 ï ʃʦʛʠʯʝʩʢʘ 0 ʥʘ ʚʭʦʜʘ 

1 ï ʃʦʛʠʯʝʩʢʘ 1 ʥʘ ʚʭʦʜʘ 

 

ʊʘʙʣ. 44 PxIN 

 

ʈʝʛʠʩʪʲʨ PxOUT (Port Output Data) 

 

ɼʘʥʥʠʪʝ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʩʝ ʠʟʚʝʞʜʘʪ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʟʚʦʜʠ, 

ʢʦʛʘʪʦ ʩʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʢʘʪʦ ʮʠʬʨʦʚʠ ʠʟʭʦʜʠ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ POUT[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FD3h, FD7h, FDBh, FDFh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 

0 ï ʀʟʚʝʞʜʘʥʝ ʥʘ ʣʦʛ.0 ʥʘ ʠʟʚʦʜʘ  

1 ï ʀʟʚʝʞʜʘʥʝ ʥʘ ʣʦʛ.1 ʥʘ ʠʟʚʦʜʘ.  ʃʦʛʠʯʝʩʢʘʪʘ 1 ʥʝ ʩʝ 

       ʠʟʚʝʞʜʘ ʥʘ ʠʟʚʦʜʘ, ʘʢʦ ʪʦʡ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʚ ʨʝʞʠʤ 

       ʦʪʚʦʨʝʥ-ʜʨʝʡʥ (ʚʠʞʪʝ ʈʝʛʠʩʪʲʨ PxOC). 

 

ʊʘʙʣ. 45 PxOUT 
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ʈʝʛʠʩʪʲʨ LEDEN (LED Drive Enable) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʚʢʣʶʯʚʘ ʚʲʪʨʝʰʥʠʪʝ ʩʭʝʤʠ ʥʘ ʠʟʚʦʜʠʪʝ ʥʘ 

ʇʦʨʪ C, ʢʦʠʪʦ ʜʠʨʝʢʪʥʦ ʤʦʛʘʪ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʩʚʝʪʦʜʠʦʜʠ.  

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ LEDEN[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F82h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
0 ï ɺʲʪʨʝʰʥʘʪʘ ʩʭʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ LED ʝ ʠʟʢʣʶʯʥʘ 

1 ï ɺʲʪʨʝʰʥʘʪʘ ʩʭʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ LED ʝ ʚʢʣʶʯʝʥʘ  

 

ʊʘʙʣ. 46 LEDEN 

 

ʂʦʛʘʪʦ ʠʟʚʦʜ PCx (x = 0õ7) ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʨʘʙʦʪʠ ʚ LED 

ʨʝʞʠʤ, ʙʠʪʦʚʝʪʝ ʚ ʨʝʛʠʩʪʨʠʪʝ LEDLVLH ʠ LEDLVLL 

ʢʦʥʬʠʛʫʨʠʨʘʪ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʪʦʢʘ (ʊʘʙʣ.47). 

 

 

LEDLVLH n LEDLVLL n LED ʪʦʢ 

0 0 3mA 

0 1 7mA 

1 0 13mA 

1 1 20mA 

                            n = 0÷7 
ʊʘʙʣ. 47 LED ʛʦʣʝʤʠʥʘ ʥʘ ʪʦʢʘ 

 

ʈʝʛʠʩʪʲʨ LEDLVLH (LED Drive Level High) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ LEDLVLH[7:0]  

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 
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ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F83h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɺʠʞʪʝ ʊʘʙʣ.47 

 

ʊʘʙʣ. 48 LEDLVLH  

 

ʈʝʛʠʩʪʲʨ LEDLVLL (LED Drive Level Low) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ LEDLVLL[7:0]  

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F84h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɺʠʞʪʝ ʊʘʙʣ.47 

 

ʊʘʙʣ. 49 LEDLVLL  
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11  WDT ʪʘʡʤʝʨ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

WDT-ʪʘʡʤʝʨʲʪ ʟʘʱʠʪʘʚʘ ʧʨʦʛʨʘʤʘʪʘ ʦʪ Ăʟʘʚʠʩʚʘʥʝò. ʊʦʡ 

ʠʤʘ ʩʣʝʜʥʠʪʝ ʩʚʦʡʩʪʚʘ: 

 

Á ʉʦʙʩʪʚʝʥ ʚʲʪʨʝʰʝʥ RC ʛʝʥʝʨʘʪʦʨ ʥʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ; 

 

Á 24-ʙʠʪʦʚ ʧʨʦʛʨʘʤʠʨʫʝʤ ʧʝʨʠʦʜ ʥʘ ʧʨʝʧʲʣʚʘʥʝ; 

 

Á ʀʟʙʠʨʘʝʤʘ ʨʝʘʢʮʠʷ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ: ʨʝʩʝʪ ʠʣʠ 
ʧʨʝʢʲʩʚʘʥʝ. 

 

 

ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ 

 

ʌʠʛ.24 ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʝʤʘ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

 

 
 

ʌʠʛ. 24 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ WDT-ʪʘʡʤʝʨʘ 
 

ɺʝʜʥʲʞ ʨʘʟʨʝʰʝʥ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʧʦʩʪʦʷʥʥʦ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʦʙʥʦʚʷʚʘʥ ʧʝʨʠʦʜʠʯʥʦ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʧʨʝʧʲʣʚʘʥʝ. WDT-

ʪʘʡʤʝʨʲʪ ʩʝ ʨʘʟʨʝʰʘʚʘ ʯʨʝʟ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ 

WDT ʠʣʠ ʯʨʝʟ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ WDT_AO. ʊʦʟʠ 

ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʝʥ ʙʠʪ ʚʢʣʶʯʚʘ ʪʘʡʤʝʨʘ ʚʝʜʥʘʛʘ ʩʣʝʜ 

ʠʟʣʠʟʘʥʝ ʥʘ ʧʨʦʮʝʩʦʨʘ ʦʪ ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ, ʜʦʨʠ 

ʠʥʩʪʨʫʢʮʠʷʪʘ WDT ʜʘ ʥʝ ʝ ʙʠʣʘ ʠʟʧʲʣʥʝʥʘ. 

24-ʙʠʪʦʚ ʦʙʨʘʪʝʥ ʙʨʦʷʯ 

WDTU WDTH WDTL 

RC 

ʛʝʥʝʨʘʪʦʨ 
 

10kHz 
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ʊʘʡʤʝʨʲʪ ʨʘʙʦʪʠ ʚ ʨʝʞʠʤ ʥʘ ʦʙʨʘʪʥʦ ʙʨʦʝʥʝ. ʇʨʠ 

ʨʘʟʨʝʰʘʚʘʥʝʪʦ ʤʫ 24-ʙʠʪʦʚʘʪʘ ʩʪʦʡʥʦʩʪ, ʬʦʨʤʠʨʘʥʘ ʦʪ 8- 

ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ WDTU, WDTH ʠ WDTL, ʩʝ ʟʘʨʝʞʜʘ ʚ 

ʙʨʦʷʯʘ. ʅʘ ʚʩʝʢʠ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ RC ʛʝʥʝʨʘʪʦʨʘ ʙʨʦʷʯʲʪ ʩʝ 

ʥʘʤʘʣʷʚʘ ʩ 1. ɹʨʦʷʯʲʪ ʩʝ ʥʘʤʘʣʷʚʘ ʜʦ 000000h, ʦʩʚʝʥ ʘʢʦ ʥʝ 

ʩʝ ʠʟʧʲʣʥʠ ʠʥʩʪʨʫʢʮʠʷʪʘ WDT. ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʘʟʠ 

ʠʥʩʪʨʫʢʮʠʷ ʧʨʠʥʫʞʜʘʚʘ ʧʨʝʟʘʨʝʞʜʘʥʝ ʥʘ ʙʨʦʷʯʘ ʩ 24- 

ʙʠʪʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʦʪ ʨʝʛʠʩʪʨʠʪʝ WDTU, WDTH ʠ WDTL ʠ 

ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʠʟʙʷʛʚʘ 

ʠʟʪʠʯʘʥʝʪʦ ʥʘ ʧʝʨʠʦʜʘ ʥʘ ʙʨʦʷʯʘ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʩʝʪ ʠʣʠ 

ʧʨʝʢʲʩʚʘʥʝ ʦʪ WDT-ʪʘʡʤʝʨʘ. 

 

ɺʨʝʤʝʪʦ ʟʘ ʠʟʪʠʯʘʥʝ ʥʘ ʧʝʨʠʦʜʘ ʥʘ ʪʘʡʤʝʨʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ 

ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ: 

 

10
)(

ʥʝʧʨʝʟʘʨʝʞʜʘʟʘʉʪʦʡʥʦʩʪ
msTWDT =  

 

ʢʲʜʝʪʦ ʉʪʦʡʥʦʩʪ ʟʘ ʧʨʝʟʘʨʝʞʜʘʥʝ ʝ 24-ʙʠʪʦʚʘʪʘ ʜʝʩʝʪʠʯʥʘ 

ʩʪʦʡʥʦʩʪ ʬʦʨʤʠʨʘʥʘ ʦʪ 8-ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ WDTU, WDTH 

ʠ WDTL. 

 

WDT-ʪʘʡʤʝʨʲʪ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʟʘʨʝʜʠ ʩʣʝʜ ʢʘʪʦ ʜʦʩʪʠʛʥʝ 

000002h. ʇʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʜ 

000004h. ʊʘʙʣ.50 ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦʪʦ 

ʚʨʝʤʝ ʟʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʧʨʠ ʤʠʥʠʤʘʣʥʘ ʠ 

ʤʘʢʩʠʤʘʣʥʘ ʧʨʝʟʘʨʝʞʜʘʱʘ ʩʪʦʡʥʦʩʪ. 

 

ʇʨʝʟʘʨʝʞʜʘʱʘ 

ʩʪʦʡʥʦʩʪ 
ɺʨʝʤʝ ʟʘ ʧʨʝʧʲʣʚʘʥʝ ʆʧʠʩʘʥʠʝ 

000004h 400µs ʤʠʥʠʤʘʣʥʦ 

000400h 102ms ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ 

FFFFFFh 28 ʤʠʥʫʪʠ ʤʘʢʩʠʤʘʣʥʦ 

 

ʊʘʙʣ. 50 ɺʨʝʤʝʥʘ ʟʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ 
 

WDT-ʪʘʡʤʝʨʲʪ ʩʝ ʧʨʝʧʲʣʚʘ (ʠʟʪʠʯʘ ʧʝʨʠʦʜʲʪ ʥʘ ʙʨʦʝʥʝ), 
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ʢʦʛʘʪʦ ʙʨʦʷʯʲʪ ʜʦʩʪʠʛʥʝ 000000h. ʈʝʘʢʮʠʷʪʘ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʩʝʪ ʠʣʠ ʧʨʝʢʲʩʚʘʥʝ. ʊʦʚʘ ʟʘʚʠʩʠ ʦʪ ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ WDT_RES. 

 

 

ʈʝʘʢʮʠʷ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ 

 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʚ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ 

 

ɸʢʦ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʧʦ ʧʨʝʧʲʣʚʘʥʝ, 

WDT-ʪʘʡʤʝʨʲʪ ʠʟʧʨʘʱʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʢʲʤ 

ʢʦʥʪʨʦʣʝʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʠ ʚʜʠʛʘ ʬʣʘʛ WDT ʚ ʨʝʛʠʩʪʲʨ 

RSTSTAT. ɸʢʦ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ, ʧʨʦʮʝʩʦʨʲʪ 

ʠʟʚʣʠʯʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʠʟʧʲʣʥʷʚʘ ʢʦʜʘ, ʥʘʤʠʨʘʱ 

ʩʝ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. WDT-ʪʘʡʤʝʨʲʪ ʩʝ ʟʘʨʝʞʜʘ ʩ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʩʠ ʩʪʦʡʥʦʩʪ FFFFFFh ʠ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ. ʊʘʡʤʝʨʲʪ ʥʝ ʩʝ 

ʧʨʝʟʘʨʝʞʜʘ ʘʚʪʦʤʘʪʠʯʥʦ ʩ ʧʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ ʚ 

ʨʝʛʠʩʪʨʠʪʝ WDTU, WDTH ʠ WDTL. 

 

ʈʝʛʠʩʪʲʨ RSTSTAT ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʦʯʝʪʝʥ ʧʨʝʜʠ 

ʠʟʯʠʩʪʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. ʊʦʚʘ ʯʝʪʝʥʝ 

ʠʟʯʠʩʪʚʘ ʬʣʘʛʘ WDT. 

 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʚ STOP-ʨʝʞʠʤ 

 

ɸʢʦ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʧʦ ʧʨʝʧʲʣʚʘʥʝ 

ʠ ʧʨʦʮʝʩʦʨʲʪ ʝ ʚ STOP-ʨʝʞʠʤ, WDT-ʪʘʡʤʝʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ 

ʠʥʠʮʠʠʨʘ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ, ʛʝʥʝʨʠʨʘ ʟʘʷʚʢʘ ʟʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠ ʚʜʠʛʘ ʬʣʘʛʦʚʝʪʝ WDT ʠ STOP  ʚ ʨʝʛʠʩʪʲʨ 

RSTSTAT. ɿʘ ʧʦʚʝʯʝ ʜʝʪʘʡʣʠ ʦʪʥʦʩʥʦ ʠʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ ʚʠʞʪʝ 6.3 ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ. 

 

ɸʢʦ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ, ʩʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ ʧʨʦʮʝʩʦʨʲʪ ʠʟʚʣʠʯʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠ 

ʠʟʧʲʣʥʷʚʘ ʢʦʜʘ, ʥʘʤʠʨʘʱ ʩʝ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. 

 



 

 
100 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʩʝʪ ʚ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ 

 

ɸʢʦ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʝʥʝʨʠʨʘ ʨʝʩʝʪ ʧʦ ʧʨʝʧʲʣʚʘʥʝ, WDT-

ʪʘʡʤʝʨʲʪ ʚʢʘʨʚʘ ʧʨʦʮʝʩʦʨʲʪ ʚ ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ ʠ ʚʜʠʛʘ ʬʣʘʛʘ 

WDT ʚ ʨʝʛʠʩʪʲʨ RSTSTAT. ɿʘ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠ ʦʪʥʦʩʥʦ 

ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝʪʦ ʚʠʞʪʝ 6 ʈʝʩʝʪ ʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ. 

 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʩʝʪ ʚ STOP-ʨʝʞʠʤ 

 

ɸʢʦ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʝʥʝʨʠʨʘ ʨʝʩʝʪ ʧʦ ʧʨʝʧʲʣʚʘʥʝ ʠ 

ʧʨʦʮʝʩʦʨʲʪ ʝ ʚ STOP-ʨʝʞʠʤ, WDT-ʪʘʡʤʝʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ 

ʠʥʠʮʠʠʨʘ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʠ ʚʜʠʛʘ ʬʣʘʛʦʚʝʪʝ WDT 

ʠ STOP ʚ ʨʝʛʠʩʪʲʨ RSTSTAT. ɿʘ ʧʦʚʝʯʝ ʜʝʪʘʡʣʠ ʦʪʥʦʩʥʦ 

ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʚʠʞʪʝ 6.3 ʀʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ. 

 

 

ɿʘʧʠʩ ʚ ʨʝʛʠʩʪʨʠʪʝ WDTU, WDTH ʠ WDTL 

 

ɼʠʨʝʢʪʥʠʪ̫ ʟʘʧʠʩʲʪ ʚ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʝ ʟʘʙʨʘʥʝʥ ʠ ʠʟʠʩʢʚʘ 

ʩʧʝʮʠʘʣʥʘ ʦʪʢʣʶʯʚʘʱʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ. 

 

1. ɿʘʧʠʰʝʪʝ 55h ʚ ʨʝʛʠʩʪʲʨ WDTCTL; 

 

2. ɿʘʧʠʰʝʪʝ AAh ʚ ʨʝʛʠʩʪʲʨ WDTCTL; 

 

3. ɿʘʧʠʰʝʪʝ ʩʪʦʡʥʦʩʪ ʚ WDTU; 

 

4. ɿʘʧʠʰʝʪʝ ʩʪʦʡʥʦʩʪ ʚ WDTH; 

 

5. ɿʘʧʠʰʝʪʝ ʩʪʦʡʥʦʩʪ ʚ WDTL. 

 

ʇʨʝʟʘʨʝʞʜʘʱʠʪʝ ʨʝʛʠʩʪʨʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʧʠʩʘʥʠ ʚ 

ʫʢʘʟʘʥʠʷ ʧʦ-ʛʦʨʝ ʨʝʜ. ʅʝ ʠʟʚʲʨʰʚʘʡʪʝ ʜʨʫʛʠ ʤʝʞʜʠʥʥʠ 

ʟʘʧʠʩʠ ʤʝʞʜʫ ʪʝʟʠ ʦʧʝʨʘʮʠʠ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ 

ʟʘʢʣʶʯʚʘʱʠʷʪ ʤʝʭʘʥʠʟʲʤ ʩʝ ʘʢʪʠʚʠʨʘ ʦʪʥʦʚʦ. 
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ʇʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʩʝ ʟʘʨʝʞʜʘ ʚ 

ʙʨʦʷʯʘ ʧʨʠ ʧʲʨʚʦʪʦ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʠ ʚʩʝʢʠ ʧʲʪ ʧʨʠ 

ʠʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ WDT. 

 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ WDTCTL (Watchdog Timer Control)  

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʝ ʩʘʤʦ ʟʘ ʟʘʧʠʩ. ɿʘʧʠʩ ʥʘ ʦʪʢʣʶʯʚʘʱʘʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ 55h AAh ʚ ʥʝʛʦ ʦʪʢʣʶʯʚʘ ʜʦʩʪʲʧʘ ʜʦ 

ʧʨʝʟʘʨʝʞʜʘʱʠʪʝ ʨʝʛʠʩʪʨʠ WDTU, WDTH ʠ WDTL. 

ʆʧʝʨʘʮʠʠʪʝ ʟʘ ʟʘʧʠʩ ʚ ʨʝʛʠʩʪʲʨ WDTCTL ʥʷʤʘʪ ʝʬʝʢʪ ʚʲʨʭʫ 

ʥʝʛʦʚʠʪʝ ʙʠʪʦʚʝʪʝ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDTUNLK 

ʈʝʩʝʪ x x x x x x x x 

ʏ/ɿ ɿ ɿ ɿ ɿ ɿ ɿ ɿ ɿ 

ɸʜʨʝʩ FF0h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʩʦʬʪʫʝʨ ʪʨʷʙʚʘ ʜʘ ʟʘʧʠʰʝ ʧʨʘʚʠʣʥʘʪʘ 

ʦʪʢʣʶʯʚʘʱʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʧʨʝʜʠ ʜʘ  

ʟʘʧʠʰʝ ʧʨʝʟʘʨʝʞʜʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

 

ʊʘʙʣ. 51 WDTCTL  

 

ʈʝʛʠʩʪʲʨ WDTU (Watchdog Timer Reload Upper Byte) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDTU 

ʈʝʩʝʪ x x x x x x x x 

ʏ/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ 

ɸʜʨʝʩ FF1h 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɹʠʪʦʚʝ 23:16 ʥʘ ʧʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 52 WDTU 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʏʝʪʝʥʝʪʦ ʥʘ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʚʨʲʱʘ ʪʝʢʫʱʘʪʘ ʩʪʦʡʦʩʪ ʥʘ 

ʙʨʦʷʯʘ. 

_____________________________________________________________ 

 

ʈʝʛʠʩʪʲʨ WDTH (Watchdog Timer Reload High Byte) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDTH 

ʈʝʩʝʪ x x x x x x x x 

ʏ/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ 

ɸʜʨʝʩ FF2h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɹʠʪʦʚʝ 15:8 ʥʘ ʧʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 53 WDTH  

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʏʝʪʝʥʝʪʦ ʥʘ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʚʨʲʱʘ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʙʨʦʷʯʘ. 

_____________________________________________________________ 

 

ʈʝʛʠʩʪʲʨ WDTL (Watchdog Timer Reload Low Byte) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDTL 

ʈʝʩʝʪ x x x x x x x x 

ʏ/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ 

ɸʜʨʝʩ FF3h 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɹʠʪʦʚʝ 7:0 ʥʘ ʧʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 54 WDTL  

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʏʝʪʝʥʝʪʦ ʥʘ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʚʨʲʱʘ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʙʨʦʷʯʘ. 

_____________________________________________________________ 
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12  ʊʘʡʤʝʨʠ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩʲʜʲʨʞʘ ʜʚʘ 

ʠʜʝʥʪʠʯʥʠ 16-ʙʠʪʦʚʠ ʤʥʛʦʬʫʥʢʮʠʦʥʘʣʥʠ ʪʘʡʤʝʨʠ (ʊʘʡʤʝʨ 0 

ʠ ʊʘʡʤʝʨ 1) ʟʘ ʦʪʤʝʨʚʘʥʝ ʥʘ ʚʨʝʤʝ, ʙʨʦʝʥʝ ʥʘ ʩʲʙʠʪʠʷ, 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠʤʧʫʣʩʠ, ʧʨʠʭʚʘʱʘʥʝ (capture) ʠ ʩʨʘʚʥʝʥʠʝ 

(compare). ʊʘʡʤʝʨʠʪʝ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á 16-ʙʠʪʦʚʠ ʪʘʡʤʝʨʠ; 

 

Á ʇʨʦʛʨʘʤʠʨʫʝʤ ʚʭʦʜʝʥ ʜʝʣʠʪʝʣ ʩ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ 

ʜʝʣʝʥʝ ʦʪ 1 ʜʦ 128; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ PWM (Pusle-Width Modulation ); 

 

Á ʈʝʞʠʤ ʥʘ ʧʨʝʭʚʘʱʘʥʝ; 

 

Á ʈʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ; 

 

Á ʀʟʚʦʜ ʟʘ ʪʘʡʤʝʨʝʥ ʚʭʦʜ, ʧʨʠʭʚʘʱʘʥʝ ʠʣʠ ʢʦʥʪʨʦʣ ʥʘ 
ʙʨʦʝʥʝʪʦ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʚʲʥʰʥʠʷ ʚʭʦʜʝʥ ʩʠʛʥʘʣ ʤʦʞʝ 

ʜʘ ʝ ʤʘʢʩʠʤʫʤ ı ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ; 

 

Á ʀʟʚʦʜ ʟʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. 

 

 

ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ 

 

ʌʠʛ.25 ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʝʤʘ ʥʘ ʊʘʡʤʝʨʠʪʝ. ʊʘʡʤʝʨʠʪʝ ʩʘ 

16-ʙʠʪʦʚʠ ʧʨʘʚʠ ʙʨʦʷʯʠ, ʩʲʩʪʦʷʱʠ ʩʝ ʦʪ ʜʚʘ 8-ʙʠʪʦʚʠ 

ʙʨʦʷʯʥʠ ʨʝʛʠʩʪʨʠ TxH ʠ TxL,  ʜʚʘ 8-ʙʠʪʦʚʠ ʨʝʛʠʩʪʨʠ TxRH 
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ʌʠʛ. 25 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʊʘʡʤʝʨ ʭ (ʭ = 0 ʠʣʠ 1) 
 

ʠ TxRL, ʩʲʜʲʨʞʘʱʠ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʠ ʜʚʘ 8-

ʙʠʪʦʚʠ ʨʝʛʠʩʪʨʠ TxPWMH ʠ TxPWML, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ 

ʨʘʟʣʠʯʥʠʪʝ ʨʝʞʠʤʠ ʥʘ ʨʘʙʦʪʘ ʥʘ ʪʘʡʤʝʨʠʪʝ. 

 

ʇʨʠʥʮʠʧʲʪ ʥʘ ʨʘʙʦʪʘ ʥʘ ʪʘʡʤʝʨʘ ʟʘʚʠʩʠ ʦʪ ʠʟʙʨʘʥʠʷ ʨʝʞʠʤ. 

ʉʣʝʜʚʘʱʘʪʘ ʪʦʯʢʘ ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʨʝʞʠʤʠ ʥʘ ʨʘʙʦʪʘ ʥʘ 

ʪʘʡʤʝʨʠʪʝ. 

 

 

ʈʝʞʠʤʠ ʥʘ ʨʘʙʦʪʘ 

ɽʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ (single-shot mode) 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ 

ʩʪʦʡʥʦʩʪ, ʩʲʭʨʘʥʝʥʘ ʚ 8-ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ ʊxRH ʠ TxRL. 

ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ FSYS ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ 

ʪʘʡʤʝʨʘ. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʪʘʡʤʝʨʲʪ 

ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 

0001h, ʪʘʡʤʝʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʟʘʙʨʘʥʷʚʘ ʠ ʩʧʠʨʘ ʜʘ ʙʨʦʠ. 

ɸʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ TxOUT ʝ ʨʘʟʨʝʰʝʥ, ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ 

ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ ʚʠʩʢʦʢʦ ʠʣʠ ʦʙʨʘʪʥʦ) ʧʨʠ 

ʧʨʝʟʘʨʝʞʜʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʚ 0001h. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ 

TxCTL1 ʦʧʨʝʜʝʣʷ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ. 

 

TxPWM

H 

TxPWM

L 

TxH TxL 

TxRH TxRL 
ɼʝʣʠʪʝʣ 

ʋʧʨʘʚʣʷʚʘʱ ɹʣʦʢ 

FSYS 

TxIN 

ʂʦʤʧʘʨʘʪʦʨʝʥ ʠʟʭʦʜ 

ʇʨʝʢʲʩʚʘʥʝ 

TxOUT 

TxOUT  

PRES[5:3] 
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ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʝʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʝʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ, ʘʢʦ ʠʟʧʦʣʟʚʘʪʝ 

ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ TxOUT. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 

ʨʝʛʠʩʪʨʠ TxH ʠ TxL. 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 
TxRH ʠ TxRL. 

 

4. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 
ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ʇʝʨʠʦʜʲʪ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ 

ʩʣʝʜʥʦʪo ʫʨʘʚʥʝʥʠʝ: 

 

)(

*)(
)(

Hzʊʘʢʪʉʠʩʪʝʤʝʥ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ
sT

-
=

 

ʅʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ (continuous mode) 
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ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ 

ʩʪʦʡʥʦʩʪ, ʩʲʭʨʘʥʝʥʘ ʚ 8-ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ ʊxRH ʠ TxRL. 

ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ FSYS ʩʠʛʥʘʣ ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ 

ʪʘʡʤʝʨʘ. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʪʘʡʤʝʨʲʪ 

ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 

0001h ʠ ʙʨʦʝʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ. ɸʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ 

TxOUT ʝ ʨʘʟʨʝʰʝʥ, ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ 

ʥʠʩʢʦ ʚʲʚ ʚʠʩʦʢʦ ʠʣʠ ʦʙʨʘʪʥʦ) ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝʪʦ ʥʘ 

ʪʘʡʤʝʨʘ ʚ 0001h. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ 

ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʥʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 

ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʥʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ, ʘʢʦ ʠʟʧʦʣʟʚʘʪʝ 

ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ TxOUT. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h). 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 
TxRH ʠ TxRL. 

 

4. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 
ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 
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6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ʇʝʨʠʦʜʲʪ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ 

ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

)(

*
)(

Hzʊʘʢʪʉʠʩʪʝʤʝʥ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ
sT =  

 

ɸʢʦ ʥʘʯʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʝ ʨʘʟʣʠʯʥʘ ʦʪ 

0001h, ʠʟʧʦʣʟʚʘʡʪʝ ʫʨʘʚʥʝʥʠʝʪʦ ʟʘ ʝʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ, ʟʘ ʜʘ 

ʦʧʨʝʜʝʣʠʪʝ ʧʲʨʚʠʷ ʧʝʨʠʦʜ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. 

 

 

ɹʨʦʷʯʝʥ ʨʝʞʠʤ 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʧʨʝʭʦʜʠʪʝ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ 

TxIN. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʘʢʪʠʚʥʠʷ 

ʬʨʦʥʪ ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ, ʧʦ ʢʦʡʪʦ ʩʪʘʚʘ ʙʨʦʝʥʝʪʦ (ʧʘʜʘʱ 

ʠʣʠ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ). ɺ ʙʨʦʷʯʝʥ ʨʝʞʠʤ ʚʭʦʜʥʠʷʪ ʜʝʣʠʪʝʣ ʝ 

ʟʘʙʨʘʥʝʥ. 

 

 

 

 

ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʩʲʭʨʘʥʝʥʘ ʚ 

ʨʝʛʠʩʪʨʠʪʝ TxRH ʠ TxRL, ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʪʘʡʤʝʨʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h ʠ ʙʨʦʝʥʝʪʦ 

ʧʨʦʜʲʣʞʘʚʘ. ɸʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ TxOUT  ʝ ʨʘʟʨʝʰʝʥ, 

ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ ʚʠʩʦʢʦ ʠʣʠ 

ʦʙʨʘʪʥʦ) ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʚ 0001h. ɹʠʪ TPOL 

ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʙʨʦʷʯʝʥ ʨʝʞʠʤ: 

 

  

ʏʝʩʪʦʪʘʪʘ ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʤʘʢʩʠʤʫʤ ı 

ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 
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1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʝʥ ʨʝʞʠʤ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʥʠʷ ʚʭʦʜʝʥ ʬʨʦʥʪ (ʧʘʜʘʱ ʠʣʠ 

ʥʘʨʘʩʪʚʘʱ). ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʟʘʜʘʚʘ ʩʲʱʦ ʠ ʥʘʯʘʣʥʦʪʦ 

ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ). 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL. ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʧʨʠ 

ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ ʧʲʨʚʦʪʦ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ ʦʪ 0001h. 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

5. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 
ʚʭʦʜ. 

 

6. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 
ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɹʨʦʷʪ ʥʘ ʘʢʪʠʚʥʠʪʝ ʬʨʦʥʪʦʚʝ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ ʤʦʞʝ ʜʘ ʩʝ 

ʦʧʨʝʜʝʣʠ ʦʪ ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

ʩʪʷʯʥʘʉʪʦʡʥʦʅʘʯʘʣʥʘɹʨʦʪʯʥʘʉʪʦʡʥʦʩʊʝʢʫʱʘɹʨʦʷN -=  

ʂʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ ʨʝʞʠʤ 
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ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʧʨʝʭʦʜʠʪʝ ʦʪ ʢʦʤʧʘʨʘʪʦʨʥʠʷ 

ʠʟʭʦʜ. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ ʊxCTL1 ʦʧʨʝʜʝʣʷ ʜʘʣʠ 

ʙʨʦʝʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʥʘʨʘʩʪʚʘʱʠʷ ʠʣʠ ʧʘʜʘʱʠʷ ʬʨʦʥʪ 

ʥʘ ʢʦʤʧʘʨʘʪʦʨʥʠʷ ʩʠʛʥʘʣ. ɺ ʢʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ ʨʝʞʠʤ 

ʚʭʦʜʥʠʷʪ ʜʝʣʠʪʝʣ ʝ ʟʘʙʨʘʥʝʥ. 

 

 

 

 

ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʩʲʭʨʘʥʝʥʘ ʚ 

ʨʝʛʠʩʪʨʠʪʝ TxRH ʠ TxRL, ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h ʠ ʙʨʦʝʥʝʪʦ 

ʧʨʦʜʲʣʞʘʚʘ. ɸʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ TxOUT ʝ ʨʘʟʨʝʰʝʥ, 

ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ ʚʠʩʦʢʦ ʠʣʠ 

ʦʙʨʘʪʥʦ) ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʚ 0001h. ɹʠʪ TPOL 

ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʢʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 

ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʢʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ 

ʨʝʞʠʤ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʥʠʷ ʚʭʦʜʝʥ ʬʨʦʥʪ ʥʘ ʢʦʤʧʘʨʘʪʦʨʥʠʷ 
ʩʠʛʥʘʣ (ʧʘʜʘʱ ʠʣʠ ʥʘʨʘʩʪʚʘʱ). ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʟʘʜʘʚʘ 

ʩʲʱʦ ʠ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ (ʘʢʦ ʝ 

ʨʘʟʨʝʰʝʥ). 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL. ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʧʨʠ 

ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ ʧʲʨʚʦʪʦ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ ʦʪ 

  

ʏʝʩʪʦʪʘʪʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʥʠʷ ʩʠʛʥʘʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʤʘʢʩʠʤʫʤ ı ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 
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0001h. 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 
ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɹʨʦʷʪ ʥʘ ʘʢʪʠʚʥʠʪʝ ʬʨʦʥʪʦʚʝ ʦʪ ʢʦʤʧʘʨʘʪʦʨʥʠʷ ʠʟʭʦʜ ʤʦʞʝ 

ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 
ʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʊʝʢʫʱʘN -=  

 

 

ɽʜʥʦʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʰʠʨʦʯʠʥʥʦ-ʤʦʜʫʣʠʨʘʥʠ 

ʠʤʧʫʣʩʠ (PWM ï Pulse-Width Modulation) ʥʘ ʪʘʡʤʝʨʥʠʷ 

ʠʟʭʦʜ TxOUT. ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ FSYS ʩʣʫʞʠ ʟʘ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ. ʊʘʡʤʝʨʲʪ ʧʲʨʚʦ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ 

ʰʠʨʦʯʠʥʥʘ ʩʪʦʡʥʦʩʪ ʩʲʭʨʘʥʝʥʘ ʚ 8-ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ 

ʊxPWMH ʠ TxPWML. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʜʦʩʪʠʛʥʝ ʪʘʟʠ 

ʩʪʦʡʥʦʩʪ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ 

ʚʠʩʦʢʦ ʥʠʚʦ ʠʣʠ ʦʙʨʘʪʥʦ). ʊʘʡʤʝʨʲʪ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ, 

ʜʦʢʘʪʦ ʜʦʩʪʠʛʥʝ ʤʘʢʩʠʤʘʣʥʘʪʘ 16-ʙʠʪʦʚʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ 

8- ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ TxRH ʠ TxRL. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ 

ʩʪʦʡʥʦʩʪ ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʪʘʡʤʝʨʥʠʪʝ 

ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʦʪʥʦʚʦ ʠ ʧʨʦʮʝʩʲʪ ʩʝ ʧʦʚʪʘʨʷ ʦʪʥʘʯʘʣʦ. ɹʠʪ 

TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ 

ʠʟʚʦʜʘ TxOUT. 
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ɸʢʦ TPOL = 0, ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ ʝ ʥʠʩʢʦ ʠ ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ, ʢʦʛʘʪʦ TxH:TxL == 

TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == TxRH:TxRL, 

ʠʟʭʦʜʲʪ ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ. 

 

ɸʢʦ TPOL = 1, ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ ʝ ʚʠʩʦʢʦ ʠ ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ, ʢʦʛʘʪʦ TxH:TxL == 

TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == TxRH:TxRL, 

ʠʟʭʦʜʲʪ ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ. 

 

ʇʝʨʠʦʜʲʪ TPWM ʥʘ ʠʟʭʦʜʥʠʷ ʩʠʛʥʘʣ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ TxRH:TxRL. ʇʦ-ʛʦʣʷʤʘ 

ʩʪʦʡʥʦʩʪ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʦ-ʛʦʣʷʤ ʧʝʨʠʦʜ.  

 

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʟʘʧʲʣʚʘʥʝ k = tH/TPWM ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʩʪʦʡʥʦʩʪʪʘ ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH:TxPWML.  

 

ʇʨʠ TPOL = 1 ʧʦ-ʛʦʣʷʤʘ ʩʪʦʡʥʦʩʪ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʦ-ʛʦʣʷʤ 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʟʘʧʲʣʚʘʥʝ. ʂʦʛʘʪʦ TxPWMH:TxPWML = 

0001h, k = 0. ʂʦʛʘʪʦ TxPWMH:TxPWML = TxRH:TxRL, k = 

1. 

 

ʇʨʠ TPOL = 0 ʧʦ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʦ-ʛʦʣʷʤ 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʟʘʧʲʣʚʘʥʝ. ʂʦʛʘʪʦ TxPWMH:TxPWML = 

0001h, k = 1. ʂʦʛʘʪʦ TxPWMH:TxPWML = TxRH:TxRL, k = 

0. 

 

ʌʠʛ.26 ʠʣʶʩʪʨʠʨʘ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʝʜʥʦʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 
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ʌʠʛ. 26 ɽʜʥʦʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 
 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʝʜʥʦʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʥʘʯʘʣʥʘʪʘ ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ 
TxOUT. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h). ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ 

ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʧʨʠ ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ 

ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ 

ʦʪ 0001h. 

 

3. ɿʘʧʠʰʝʪʝ ʰʠʨʦʯʠʥʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH 
ʠ TxPWML. 

 

4. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 
TxRH ʠ TxRL. ʊʘʟʠ ʩʪʦʡʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

ʰʠʨʦʯʠʥʥʘʪʘ ʩʪʦʡʥʦʩʪ. 

TPOL = 0 

 

TxH:TxL 

 

TxOUT 

 
TPOL = 1 

 

tH 

 

TPWM 

 

tH 

 

TPWM 

 

0001h 

 

TxRH:TxRL 

 

TxOUT   

TxPWMH:TxPWML 
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5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

6. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 
ʠʟʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ʇʝʨʠʦʜʲʪ ʥʘ PWM ʩʠʛʥʘʣʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʣʝʜʥʦʪʦ 

ʫʨʘʚʥʝʥʠʝ: 

 

)(

*
)(

Hzʊʘʢʪʉʠʩʪʝʤʝʥ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ
sTPWM =  

 

ɸʢʦ TPOL = 0, ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʟʘʧʲʣʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

100*1(%) öö
÷

õ
ææ
ç

å
-=

ʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ

ʉʪʦʡʥʦʩʪʐʠʨʦʯʠʥʥʘ
ʢ  

 

ɸʢʦ TPOL = 1, ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʟʘʧʲʣʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

100*(%)
ʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ

ʉʪʦʡʥʦʩʪʐʠʨʦʯʠʥʥʘ
k =  

 

 

ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 

 

ʊʦʟʠ ʨʝʞʠʤ ʝ ʢʘʪʦ ʧʨʝʜʭʦʜʥʠʷ ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ ʪʘʡʤʝʨʲʪ 

ʛʝʥʝʨʠʨʘ ʜʚʘ ʰʠʨʦʯʠʥʥʦ-ʠʤʧʫʣʩʥʠ ʩʠʛʥʘʣʘ, ʝʜʠʥ ʥʦʨʤʘʣʝʥ 

ʩʠʛʥʘʣ ʥʘ ʠʟʭʦʜ TxOUT ʠ ʚʪʦʨʠ ʠʥʚʝʨʪʠʨʘʥ ʩʠʛʥʘʣ ʥʘ ʠʟʭʦʜ 

TxOUT  . ʄʝʞʜʫ ʜʚʘʪʘ ʩʠʛʥʘʣʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥʦ ʠ 

ʢʦʥʬʠʛʫʨʠʨʫʝʤʦ ʜʝʬʘʟʠʨʘʥʝ tOFFSET (ʦʪ 0 ʜʦ 128 ʪʘʢʪʘ ʥʘ 

ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ). ʌʠʛ.27 ʠʣʩʁʪʨʠʨʘ ʦʧʠʩʘʥʠʷ ʧʨʦ- 
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ʮʝʩ ʧʨʠ TPOL = 0. 

 

 
 

ʌʠʛ. 27 ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 
 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʜʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 

ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʜʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ; 

 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ 

TxOUT. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h). ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ 

ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʧʨʠ ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ 

TxRH:TxRL 

TPOL = 0 

TxH:TxL 

 

TxOUT 

TxOUT   

tH 

TPWM 

tOFFSET 

0001h 

tL 

TxPWMH:TxPWML 
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ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ 

ʦʪ 0001h. 

 

3. ɿʘʧʠʰʝʪʝ ʰʠʨʦʯʠʥʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH 
ʠ TxPWML. 

 

4. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʜʝʬʘʟʠʨʘʥʝʪʦ ʤʝʞʜʫ ʜʚʘʪʘ ʪʘʡʤʝʨʥʠ 
ʠʟʭʦʜʘ. ɼʝʬʘʟʠʨʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʦ ʦʪ tH ʠ tL. 

 

5. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 
TxRH ʠ TxRL. ʊʘʟʠ ʩʪʦʡʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

ʰʠʨʦʯʠʥʥʘʪʘ ʩʪʦʡʥʦʩʪ. 

 

6. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

7. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 

ʠʟʭʦʜ. 

 

8. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

 

ʈʝʞʠʤ ʥʘ ʧʨʝʭʚʘʱʘʥʝ (capture mode) 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʧʨʠ ʧʦʷʚʘʪʘ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ 

ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ TxIN, ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ 

ʚ ʨʝʛʠʩʪʨʠʪʝ TxH:TxL ʩʝ ʢʦʧʠʨʘ (ʧʨʝʭʚʘʱʘ) ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxPWMH:TxPWML. ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ FSYS ʩʣʫʞʠ 

ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 

ʦʧʨʝʜʝʣʷ ʧʦ ʢʦʡ ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ 

ʚʭʦʜ ʜʘ ʩʪʘʚʘ ʧʨʝʭʚʘʱʘʥʝʪʦ ʥʘ ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ 

ʥʘ ʪʘʡʤʝʨʘ. ʇʨʠ ʧʦʷʚʘʪʘ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠ̫  

ʚʭʦʜ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʪʘʡʤʝʨʲʪ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʙʨʦʠ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʩʝ ʚʜʠʛʘ, ʟʘ ʜʘ 

ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʝʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ, ʘ 

ʥe ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʊʘʡʤʝʨʲʪ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ, 

ʜʦʢʘʪʦ ʩʪʠʛʥʝ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL. 
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ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʩʪʦʡʥʦʩʪ, ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ, ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h1 ʠ 

ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ TxCTL1 

ʩʝ ʥʫʣʠʨʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʧʦʨʘʜʠ ʧʨʝʧʲʣʚʘʥʝ 

ʥʘ ʪʘʡʤʝʨʘ, ʘ ʥʝ ʧʦʨʘʜʠ ʧʨʝʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɺ ʦʨʠʛʠʥʘʣʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʝ ʦʧʠʩʘʥʦ, ʯʝ ʧʨʠ ʪʘʟʠ 

ʩʠʪʫʘʮʠʷ ʪʘʡʤʝʨʲʪ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ, ʥʦ ʧʦ-ʚʝʨʦʷʪʥʦ ʝ ʧʨʦʧʫʩʥʘʪʦ 

ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʧʨʝʜʠ ʪʦʚʘ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ 

ʩ 0001h. 

_____________________________________________________________ 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʨʝʞʠʤ ʥʘ ʧʨʝʭʚʘʱʘʥʝ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʥʠʷ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ  ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h). 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɿʘʧʠʰʝʪʝ 0000h  ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH:TxPWML. 

ʅʫʣʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʧʦʟʚʦʣʷʚʘ ʥʘ ʩʦʬʪʫʝʨʘ ʜʘ 

ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʛʝʥʝʨʠʨʘʥʦ ʦʪ ʧʨʝʭʚʘʱʘʱʦ 

ʩʲʙʠʪʠʝ ʠʣʠ ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʚ 
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TxPWMH:TxPWML ʝ ʚʩʝ ʦʱʝ ʥʫʣʘ, ʟʥʘʯʠ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ 

ʦʪ ʧʨʝʧʲʣʚʘʥʝ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 
ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ 

ʧʨʝʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ ʠ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɸʢʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʪʘʡʤʝʨʘ ʜʘ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ ʩʘʤʦ ʧʨʠ ʧʨʝʭʚʘʱʘʥʝ ʠʣʠ ʩʘʤʦ ʧʨʠ 

ʧʨʝʧʲʣʚʘʥʝ ʯʨʝʟ ʙʠʪ TICONFIG ʚ ʨʝʛʠʩʪʲʨ TxCTL1. 

 

6. Kʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 
ʚʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɺʨʝʤʝʪʦ ʦʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʜʦ ʧʦʷʚʘʪʘ ʧʨʝʭʚʘʱʘʱʦ 

ʩʲʙʠʪʠʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʫʨʘʚʥʝʥʠʝʪʦ: 

 

)(

*)(
)(

Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʇʨeʭʚʘʥʘʪʘ
sTCAPTURE

-
=

 

 

ʈʝʞʠʤ ʥʘ ʧʨʝʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʧʨʠ ʧʦʷʚʘʪʘ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ 

ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ TxIN, ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ 

ʚ ʨʝʛʠʩʪʨʠʪʝ TxH:TxL ʩʝ ʢʦʧʠʨʘ (ʧʨʝʭʚʘʱʘ) ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxPWMH:TxPWML. ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ FSYS ʩʣʫʞʠ 

ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 

ʦʧʨʝʜʝʣʷ ʧʦ ʢʦʡ ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ 

ʚʭʦʜ ʜʘ ʩʪʘʚʘ ʧʨʝʭʚʘʱʘʥʝʪʦ ʥʘ ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ 

ʥʘ ʪʘʡʤʝʨʘ. 

 

ʇʨʠ ʧʦʷʚʘʪʘ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʷ ʚʭʦʜ, ʩʝ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩʝ  ʧʨʝʟʘʨʝʞʜʘʪ ʩ 

0001h ʠ ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ 
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TxCTL1 ʩʝ ʚʜʠʛʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ 

ʧʨʝʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ. 

 

ɸʢʦ ʥʝ ʚʲʟʥʠʢʥʝ ʧʨʝʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ, ʪʘʡʤʝʨʲʪ ʧʨʦʜʲʣʞʘʚʘ 

ʜʘ ʙʨʦʠ, ʜʦʢʘʪʦ ʩʪʠʛʥʝ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH:TxRL. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʩʪʦʡʥʦʩʪ, ʪʘʡʤʝʨʲʪ 

ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ  ʧʨʝʟʘʨʝʞʜʘʪ ʩ 

0001h ʠ ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ 

TxCTL1 ʩʝ ʥʫʣʠʨʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʧʦʨʘʜʠ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʨʝʞʠʤ ʥʘ ʧʨʝʭʚʘʱʘʥʝ ʩ 

ʨʝʩʪʘʨʪʠʨʘʥʝ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʥʠʷ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h).  

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɿʘʧʠʰʝʪʝ 0000h ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH:TxPWML. 

ʅʫʣʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʧʦʟʚʦʣʷʚʘ ʥʘ ʩʦʬʪʫʝʨʘ ʜʘ 

ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʛʝʥʝʨʠʨʘʥʦ ʦʪ ʧʨʝʭʚʘʱʘʱʦ 

ʩʙ̡ʠʪʠʝ ʠʣʠ ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʚ 

TxPWMH:TxPWML ʝ ʚʩʝ ʦʱʝ ʥʫʣʘ, ʟʥʘʯʠ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ 
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ʦʪ ʧʨʝʧʲʣʚʘʥʝ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 
ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ 

ʧʨʝʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ ʠ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɸʢʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʪʘʡʤʝʨʘ ʜʘ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ ʩʘʤʦ ʧʨʠ ʧʨʝʭʚʘʱʘʥʝ ʠʣʠ ʩʘʤʦ ʧʨʠ 

ʧʨʝʧʲʣʚʘʥʝ ʯʨʝʟ ʙʠʪ TICONFIG ʚ ʨʝʛʠʩʪʲʨ TxCTL1. 

 

6. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 
ʚʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɺʨʝʤʝʪʦ ʦʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʜʦ ʧʦʷʚʘʪʘ ʧʨʝʭʚʘʱʘʱʦ 

ʩʲʙʠʪʠʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʫʨʘʚʥʝʥʠʝʪʦ: 

 

)(

*)(
)(

Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʇʨeʭʚʘʥʘʪʘ
sTCAPTURE

-
=

 

 

ʈʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ (compare mode) 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ ʩʪʦʡʥʦʩʪ 

ʩʲʭʨʘʥʝʥʘ ʚ ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL (ʠʟʚʲʨʰʚʘ ʩʝ ʩʨʘʚʥʝʥʠʝ 

ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʚ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩ ʙʨʦʷʯʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL). ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ FSYS ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ. ʇʨʠ 

ʜʦʩʪʠʛʘʥʝ ʜʦ ʪʘʟʠ ʩʪʦʡʥʦʩʪ ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʠ 

ʙʨʦʝʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ (ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʥʝ ʩʝ 

ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h). ɼʦʧʲʣʥʠʪʝʣʥʦ, ʥʠʚʦʪʦ ʥʘ ʪʘʡʤʝʨʥʠʷ 

ʠʟʭʦʜ TxOUT (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ) ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ 

ʚʠʩʦʢʦ ʠʣʠ ʦʙʨʘʪʥʦ). ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ 

ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ. ɸʢʦ ʪʘʡʤʝʨʲʪ ʜʦʩʪʠʛʥʝ 

ʩʪʦʡʥʦʩʪ FFFFh, ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0000h 

ʠ ʙʨʦʝʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ. 
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ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʨʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʀʟʙʝʨʝʪʝ ʥʘʯʘʣʥʦ ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 

ʨʝʛʠʩʪʨʠ TxH ʠ TxL.  

 

3. ɿʘʧʠʰʝʪʝ ʩʨʘʚʥʷʚʘʱʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 
TxRH ʠ TxRL. 

 

4. ʈʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 
ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɺʨʝʤʝʪʦ ʦʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʜʦ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʩʨʘʚʥʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʫʨʘʚʥʝʥʠʝʪʦ: 

 

)(

*)(
)(

Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʉʨʘʚʥʷʚʘʱʘ
sTCOMPARE

-
=
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ʈʝʞʠʤ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ (gated mode) 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʘʢʪʠʚʝʥ ʩʠʛʥʘʣ (ʥʠʩʢʦ ʠʣʠ ʚʠʩʦʢʦ ʥʠʚʦ) ʥʘ 

ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ TxIN ʩʣʫʞʠ ʢʘʪʦ ʨʘʟʨʝʰʘʚʘʱ ʩʠʛʥʘʣ ʟʘ 

ʪʘʡʤʝʨʘ, ʪ.ʝ. . ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʩʘʤʦ ʢʦʛʘʪʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ 

ʠʤʘ ʚʘʣʠʜʝʥ ʨʘʟʨʝʰʘʚʘʱ ʩʠʛʥʘʣ. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ 

TxCTL1 ʦʧʨʝʜʝʣʷ ʘʢʪʠʚʥʦʪʦ ʥʠʚʦ ʥʘ ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ. 

ʇʨʠ ʜʝʘʢʪʠʚʠʨʘʥʝ ʥʘ ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ ʩʝ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ. ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ FSYS ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ 

 

ʊʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ 

ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʩʪʦʡʥʦʩʪ 

ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL 

ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h ʠ ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ (ʘʢʦ 

ʨʘʟʨʝʰʘʚʘʱʠʷʪ ʩʠʛʥʘʣ ʝ ʚʩʝ ʦʱʝ ʘʢʪʠʚʝʥ). ɼʦʧʲʣʥʠʪʝʣʥʦ, 

ʘʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʝ ʨʘʟʨʝʰʝʥ, ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʚʠʩʦʢʦ ʚ ʥʠʩʢʦ ʠʣʠ ʦʙʨʘʪʥʦ) ʧʨʠ 

ʧʨʝʟʘʨʝʞʜʘʥʝ ʥʘ ʪʘʡʤʝʨʘ.  

 

ɿʘ ʜʘ ʦʧʨʝʜʝʣʠʪʝ ʧʨʠʯʠʥʘʪʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝʪʦ (ʜʘʣʠ ʠʜʚʘ ʦʪ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʠʣʠ ʦʪ ʜʝʘʢʪʠʚʠʨʘʥʝ ʥʘ 

ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ), ʧʨʦʯʝʪʝʪʝ ʥʠʚʦʪʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ 

TxIN ʠ ʛʦ ʩʨʘʚʥʝʪʝ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ TPOL.  

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 

ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʢʦʥʪʨʦʣʠʨʘʥ ʨʝʞʠʤ ʥʘ 
ʙʨʦʝʥʝ; 
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-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ  ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL. ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʜʦ 

ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ ʧʲʨʚʦʪʦ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ ʦʪ 

0001h. 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 
TxRH ʠ TxRL. 

 

4. ʈʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ 

ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ ʜʝʘʢʪʠʚʠʨʘʥʝ ʥʘ 

ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ ʠ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɺʠʝ 

ʤʦʞʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʩʘʤʦ 

ʧʨʠ ʜʝʘʢʪʠʚʠʨʘʥʝ ʥʘ ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ ʠʣʠ ʩʘʤʦ ʧʨʠ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʯʨʝʟ ʙʠʪ TICONFIG ʚ ʨʝʛʠʩʪʲʨ 

TxCTL1. 

 

5. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʢʘʪʦ ʪʘʡʤʝʨʝʥ ʚʭʦʜ. 

 

6. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 
ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

8. ɸʢʪʠʚʠʨʘʡʪʝ ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ, ʟʘ ʜʘ ʩʪʘʨʪʠʨʘʪʝ 
ʙʨʦʝʥʝʪʦ. 

 

 

ʈʝʞʠʤ ʥʘ ʧʨʝʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʟʘʧʦʯʚʘ ʜʘ ʙʨʦʠ ʧʦ ʧʲʨʚʠʷ ʘʢʪʠʚʝʥ 

ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ TxIN. ɹʠʪ 

TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʘʢʪʠʚʥʠʷ ʬʨʦʥʪ. 

ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ FSYS ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ 
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ʪʘʡʤʝʨʘ. 

 

ʇʨʠ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʚʭʦʜʘ ʪʝʢʫʱʘʪʘ 

ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʩʝ ʢʦʧʠʨʘ (ʧʨʝʭʚʘʱʘ) ʚ 

ʨʝʛʠʩʪʨʠʪʝ TxPWMH:TxPWML, ʛʝʥʝʨʠʨʘ ʩʝ ʧʨʝʢʲʩʚʘʥʝ, 

ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʚ 0001h ʠ 

ʙʨʦʝʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʩʝ 

ʚʜʠʛʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʝʭʚʘʱʘʱʦ 

ʩʲʙʠʪʠʝ. 
 

ɸʢʦ ʥʝ ʚʲʟʥʠʢʥʝ ʧʨʝʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ (ʥʷʤʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ 

ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ), ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ 

ʩʨʘʚʥʷʚʘʱʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL. ʇʨʠ 

ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʩʪʦʡʥʦʩʪ ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h ʠ 

ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ TxCTL1 

ʩʝ ʥʫʣʠʨʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʥʝ ʩʝ ʜʲʣʞʠ ʥʘ 

ʧʨʝʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʧʨʝʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 

ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʨʝʞʠʤ ʥʘ 

ʧʨʝʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h).  
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3. ɿʘʧʠʰʝʪʝ ʩʨʘʚʥʷʚʘʱʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 
TxRH ʠ TxRL. 

 

4. ʈʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ 

ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ ʧʨʝʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ ʠ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʄʦʞʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘʪʝ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʩʘʤʦ ʧʨʠ ʧʨʝʭʚʘʱʘʱʦ 

ʩʲʙʠʪʠʝ ʠʣʠ ʩʘʤʦ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʯʨʝʟ ʙʠʪ 

TICONFIG ʚ ʨʝʛʠʩʪʲʨ TxCTL1. 

 

5. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 
ʚʭʦʜ. 

 

6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

7. ɹʨʦʝʥʝʪʦ ʟʘʧʦʯʚʘ ʧʦ ʧʲʨʚʠʷ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠʷ 
ʚʭʦʜ ʙʝʟ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ. 

 

ɺʨʝʤʝʪʦ ʦʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʜʦ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʧʨʝʭʚʘʱʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʫʨʘʚʥʝʥʠʝʪʦ: 

 

)(

*)(
)(

Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʇʨeʭʚʘʥʘʪʘ
sTCOMPARE

-
=

 

 

ʏʝʪʝʥʝ ʥʘ ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 
ʪʘʡʤʝʨʘ 

 

ʊʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʯʝʪʝʥʘ, ʜʦʢʘʪʦ 

ʪʘʡʤʝʨʲʪ ʙʨʦʠ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, ʯʝʪʝʥʝʪʦ ʥʘ 

ʨʝʛʠʩʪʲʨ TxH ʚʦʜʠ ʠ ʜʦ ʢʦʧʠʨʘʥʝ ʥʘ TxL ʚʲʚ ʚʨʝʤʝʥʝʥ 

ʨʝʛʠʩʪʲʨ. ʇʦʩʣʝʜʚʘʱʦ ʯʝʪʝʥʝ ʥʘ TxL, ʚʨʲʱʘ ʩʪʦʡʥʦʩʪʪʘ, 

ʩʲʭʨʘʥʝʥʘ ʚʲʚ ʚʨʝʤʝʥʥʠʷ ʨʝʛʠʩʪʲʨ. ʊʘʟʠ ʦʧʝʨʘʮʠʷ ʧʦʟʚʦʣʷʚʘ 

ʪʦʯʥʦ ʠʟʯʠʪʘʥʝ ʥʘ 16-ʙʠʪʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ, ʜʦʢʘʪʦ ʝ 

ʨʘʟʨʝʰʝʥ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʯʝʪʝʥʝ ʥʘ TxL ʚʨʲʱʘ 

ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ. 
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ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʨʠ TxH (Timer High Byte) ʠ TxL (Timer Low Byte) 

 

ʊʝʟʠ ʨʝʛʠʩʪʨʠ ʩʲʜʲʨʞʘʪ ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʪʘʡʤʝʨʘ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, ʯʝʪʝʥʝ ʥʘ TxH ʚʦʜʠ ʠ 

ʜʦ ʢʦʧʠʨʘʥʝ ʥʘ TxL ʚʲʚ ʚʨʝʤʝʥʝʥ ʨʝʛʠʩʪʲʨ. ʇʦʩʣʝʜʚʘʱʦ 

ʯʝʪʝʥʝ ʥʘ TxL ʚʨʲʱʘ ʩʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʚʲʚ ʚʨʝʤʝʥʥʠʷ 

ʨʝʛʠʩʪʲʨ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʯʝʪʝʥʝ ʥʘ TxL ʚʨʲʱʘ 

ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F00h, F08h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚʠʷ ʙʨʦʷʯ 

 

ʊʘʙʣ. 55 TxH 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TL 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F01h, F09h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʄʣʘʜʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚʠʷ ʙʨʦʷʯ 

 

ʊʘʙʣ. 56 TxL  
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ʈʝʛʠʩʪʨʠ TxRH (Timer Reload High Byte) ʠ TxRL (Timer 

Reload Low Byte) 

 

ʊʝʟʠ ʨʝʛʠʩʪʨʠ ʩʲʜʲʨʞʘʪ ʤʘʢʩʠʤʘʣʥʘʪʘ 16-ʙʠʪʦʚʘ ʙʨʦʷʯʥʘ 

ʩʪʦʡʥʦʩʪ ʜʦ ʢʦʷʪʦ ʙʨʦʠ ʪʘʡʤʝʨʘ. ɿʘʧʠʩ ʚ TxRH  ʚʦʜʠ ʜʦ 

ʟʘʧʠʩ ʚʲʚ ʚʨʝʤʝʥʝʥ ʨʝʛʠʩʪʲʨ. ɿʘʧʠʩ ʚ TxRL ʚʦʜʠ ʠ ʜʦ 

ʢʦʧʠʨʘʥʝ ʥʘ ʚʨʝʤʝʥʥʠʷ ʨʝʛʠʩʪʲʨ ʚ TxRH. ʊʘʟʠ ʦʧʝʨʘʮʠʷ 

ʧʦʟʚʦʣʷʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʦʙʥʦʚʷʚʘʥʝ ʥʘ 16-ʙʠʪʦʚʘʪʘ 

ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʪʝʟʠ ʨʝʛʠʩʪʨʠ. ɺ ʨʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ 

ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʩʲʜʲʨʞʘʪ 16-ʙʠʪʦʚʘʪʘ ʩʨʘʚʥʷʚʘʱʘ ʩʪʦʡʥʦʩʪ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TRH 

ʈʝʩʝʪ 1 1 1 1 1 1 1 1 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F02h, F0Ah 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ/ʩʨʘʚʥʷʚʘʱʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 57 TxRH 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TRL 

ʈʝʩʝʪ 1 1 1 1 1 1 1 1 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F03h, F0Bh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʄʣʘʜʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ/ʩʨʘʚʥʷʚʘʱʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 58 TxRL  
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ʈʝʛʠʩʪʨʠ TxPWMH (PWM High Byte) ʠ TxPWML (PWM 

Low Byte) 

 

ʊʝʟʠ ʨʝʛʠʩʪʨʠ ʩʲʜʲʨʞʘʪ 16-ʙʠʪʦʚʘʪʘ ʩʪʦʡʥʦʩʪ, ʦʧʨʝʜʝʣʷʱʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʠʤʧʫʣʩʠʪʝ ʚ 

ʝʜʥʦʠʟʭʦʜʝʥ ʠ ʜʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ. ɺ ʨʝʞʠʤ 

ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʠ ʧʨʠʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ ʪʝʟʠ ʨʝʛʠʩʪʨʠ 

ʩʲʜʲʨʞʘʪ ʧʨʠʭʚʘʥʘʪʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TPWMH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F04h, F0Ch 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 

ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚaʪʘ ʰʠʨʦʯʠʥʥʘ ʩʪʦʡʥʦʩʪ ʚ PWM 

ʨʝʞʠʤʠ ʠʣʠ ʩʪʘʨʰʠ ʙʘʡʪ ʥʘ ʧʨʠʭʚʘʥʘʪʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ 

ʨʝʞʠʤʠ ʥʘ ʧʨʠʭʚʘʱʘʥʝ. 

 

ʊʘʙʣ. 59 TxPWMH  

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TPWML 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F05h, F0Dh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 

ʄʣʘʜʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚaʪʘ ʰʠʨʦʯʠʥʥʘ ʩʪʦʡʥʦʩʪ ʚ PWM 

ʨʝʞʠʤʠ ʠʣʠ ʤʣʘʜʰʠ ʙʘʡʪ ʥʘ ʧʨʠʭʚʘʥʘʪʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ 

ʨʝʞʠʤʠ ʥʘ ʧʨʠʭʚʘʱʘʥʝ. 

 

ʊʘʙʣ. 60 TxPWML  
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ʈʝʛʠʩʪʲʨ TxCTL0 (Timer x Control  0)  

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TMODEHI TICONFIG  PWMD INCAP 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F06h, F0Eh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 

ʈʘʙʦʪʝʥ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʘ 

ʊʦʟʠ ʙʠʪ ʟʘʝʜʥʦ ʩ ʙʠʪʦʚʝ TMODE[2:0] ʚ ʨʝʛʠʩʪʲʨ TxCTL1 

ʦʧʨʝʜʝʣʷʪ ʨʘʙʦʪʥʠʷ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʘ. 

 

TMODEHI:TMODE[2:0]  ʈʝʞʠʤ 

0000 ɽʜʥʦʢʨʘʪʝʥ 

0001 ʅʝʧʨʝʢʲʩʥʘʪ 

0010 ɹʨʦʷʯʝʥ 

0011 ɽʜʥʦʠʟʭʦʜʝʥ PWM 

0100 ʇʨʝʭʚʘʱʘʥʝ 

0101 ʉʨʘʚʥʝʥʠʝ 

0110 ʂʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ 

0111 ʇʨʝʭʚʘʱʘʥʝ/ʉʨʘʚʥʝʥʠʝ 

1000 ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 

1001 ʇʨʝʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ 

1010 ʂʦʤʧʘʨʘʪʦʨʝʥ 
 

6-5 

ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ 

0ʭ ï ʇʨʝʢʲʩʚʘʥʝ ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝ (ʧʨʝʧʲʣʚʘʥʝ), ʩʨʘʚʥʝʥʠʝ ʠ 

        ʧʨʝʭʚʘʱʘʥʝ   

10 ï ʇʨʝʢʲʩʚʘʥʝ ʧʨʠ ʧʨʠʭʚʘʱʘʥʝ/ʜʝʘʢʪʠʚʠʨʘʥʝ 

11 ï ʇʨʝʢʲʩʚʘʥʝ ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝ (ʧʨʝʧʲʣʚʘʥʝ)/ʩʨʘʚʥʝʥʠʝ 

4 ʈʝʟʝʨʚʠʨʘʥ 

3-1 

ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ tOFFSET 

000 ï 0 ʮʠʢʲʣʘ 

001 ï 2 ʮʠʢʲʣʘ 

010 ï 4 ʮʠʢʲʣʘ 

011 ï 8 ʮʠʢʲʣʘ 

100 ï 16 ʮʠʢʲʣʘ 

101 ï 32 ʮʠʢʲʣʘ 

110 ï 64 ʮʠʢʲʣʘ 
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111 ï 128 ʮʠʢʲʣʘ 

0 
ʀʥʜʠʢʘʪʦʨ ʥʘ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

0 ï ʇʨʝʢʲʩʚʘʥʝʪʦ ʥʝ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ 

1 ï ʇʨʝʢʲʩʚʘʥʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ 

 

ʊʘʙʣ. 61 TxCTL0  
 

 

ʈʝʛʠʩʪʲʨ ʊxCTL1 (Timer x Control  1) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TEN TPOL PRES TMODE 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F07h, F0Fh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ 

0 ï ʊʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ 

1 ï ʊʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 

6 

ʇʦʣʷʨʥʦʩʪ ʥʘ ʚʭʦʜʘ/ʠʟʭʦʜʘ 

 

ɽʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, 

ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝ 

(ʧʨʝʧʲʣʚʘʥʝ) ʥʘ ʪʘʡʤʝʨʘ. 

 

ʅʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, 

ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʧʨʠ ʚʩʷʢʦ ʧʨʝʟʘʨʝʞʜʘʥʝ 

(ʧʨʝʧʲʣʚʘʥʝ) ʥʘ ʪʘʡʤʝʨʘ. 

 

ɹʨʦʷʯʝʥ ʨʝʞʠʤ 
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ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, 

ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʧʨʠ ʚʩʷʢʦ ʧʨʝʟʘʨʝʞʜʘʥʝ 

(ʧʨʝʧʲʣʚʘʥʝ) ʥʘ ʪʘʡʤʝʨʘ. 

0 ï ɹʨʦʝʥʝ ʧʦ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ 

1 ï ɹʨʦʝʥʝ ʧʦ ʧʘʜʘʱ ʬʨʦʥʪ 

 

ʂʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ ʨʝʞʠʤ 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, 

ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʧʨʠ ʚʩʷʢʦ ʧʨʝʟʘʨʝʞʜʘʥʝ 

(ʧʨʝʧʲʣʚʘʥʝ) ʥʘ ʪʘʡʤʝʨʘ. 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ TxOUT ʝ ʨʘʟʨʝʰʝʥ, ʪʦʡ ʚʠʥʘʛʠ 

ʠʟʚʝʞʜʘ ʩʪʦʡʥʦʩʪʪʘ ʩʲʭʨʘʥʝʥʘ ʚ ʙʠʪ TPOL, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ 

ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ ʠʣʠ ʟʘʙʨʘʥʝʥ. ʇʨʦʤʷʥʘ ʥʘ TPOL, ʜʦʢʘʪʦ 

ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ ʠ ʙʨʦʠ, ʥʝ ʧʨʦʤʝʥʷ ʚʝʜʥʘʛʘ ʩʪʦʡʥʦʩʪʪʘ 

ʥʘ TxOUT. 

 

ɽʜʥʦʟʠʭʦʜʝʥ PWM ʨʝʞʠʤ 

 

0 ï ʀʟʚʦʜ TxOUT ʝ ʚ ʥʠʩʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ. 

      TxOUT ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ 

      ʨʘʟʨʝʰʝʥ ʠ TxH:TxL == TxPWMH:TxPWML. ʂʦʛʘʪʦ 

      TxH:TxL == TxRH:TxRL, TxOUT ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ 

      ʥʠʩʢʦ ʥʠʚʦ. 

1 ï ʀʟʚʦʜ TxOUT ʝ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ 

        ʟʘʙʨʘʥʝʥ. TxOUT ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ, 

        ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ ʠ TxH:TxL == 

        TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == TxʈH:TxʈL, 

        TxOUT ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ. 

 

ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 

 

0 ï ʀʟʚʦʜ TxOUT ʝ ʚ ʥʠʩʢʦ ʥʠʚʦ ʠ ʠʟʚʦʜ TxOUT   ʝ ʚʲʚ 

       ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ. TxOUT ʩʝ 

       ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 

        ʠ TxH:TxL == TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == 

       TxRH:TxRL, TxOUT ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ. 

1 ï ʀʟʚʦʜ TxOUT ʝ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ ʠ ʠʟʚʦʜ TxOUT   ʝ ʚ 
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       ʥʠʩʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ. TxOUT ʩʝ 

       ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 

       ʠ TxH:TxL == TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == 

       TxRH:TxRL, TxOUT ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ 

       ʥʠʚʦ. 

 

ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ 

 

0 ï ʇʨʠʭʚʘʱʘʥʝ ʧʦ ʥʘʨʘʩʪʚʘʱ ʚʭʦʜʝʥ ʬʨʦʥʪ 

1 ï ʇʨʠʭʚʘʱʘʥʝ ʧʦ ʧʘʜʘʱ ʚʭʦʜʝʥ ʬʨʦʥʪ 

 

ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ 

 

0 ï ʇʨʠʭʚʘʱʘʥʝ ʧʦ ʥʘʨʘʩʪʚʘʱ ʚʭʦʜʝʥ ʬʨʦʥʪ 

1 ï ʇʨʠʭʚʘʱʘʥʝ ʧʦ ʧʘʜʘʱ ʚʭʦʜʝʥ ʬʨʦʥʪ 

 

ʈʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ ʠ 

TxH:TxL == TxRH:TxRL, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ. 

 

ʈʝʞʠʤ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ 

 

0 ï ʊʘʡʤʝʨʲʪ ʙʨʦʠ, ʢʦʛʘʪʦ ʥʠʚʦʪʦ ʥʘ ʚʭʦʜʘ TxIN ʝ ʚʠʩʦʢʦ ʠ 

      ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʦ ʧʘʜʘʱ ʬʨʦʥʪ ʥʘ ʚʭʦʜʥʠʷ 

      ʩʠʛʥʘʣ. 

1 ï ʊʘʡʤʝʨʲʪ ʙʨʦʠ, ʢʦʛʘʪʦ ʥʠʚʦʪʦ ʥʘ ʚʭʦʜʘ TxIN ʝ ʥʠʩʢʦ ʠ 

        ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʦ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʥʘ ʚʭʦʜʥʠʷ 

       ʩʠʛʥʘʣ. 

 

ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ 

 

0 ï ɹʨʦʝʥʝʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʧʦ ʧʲʨʚʠʷ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʥʘ ʚʭʦʜʘ 

      TxIN. ʇʨʠ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʙʨʦʷʯʥʘʪʘ 

      ʩʪʦʡʥʦʩʪ ʩʝ ʧʨʠʭʚʘʱʘ. 

1 ï ɹʨʦʝʥʝʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʧʦ ʧʲʨʚʠʷ ʧʘʜʘʱ ʬʨʦʥʪ ʥʘ ʚʭʦʜʘ 

      TxIN. ʇʨʠ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʧʘʜʘʱ ʬʨʦʥʪ ʙʨʦʷʯʥʘʪʘ 

      ʩʪʦʡʥʦʩʪ ʩʝ ʧʨʠʭʚʘʱʘ. 

5-3 
ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʣʝʥʠʝ ʥʘ FSYS 

000 ï 1 

001 ï 2 
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010 ï 4 

011 ï 8 

100 ï 16 

101 ï 32 

110 ï 64 

111 ï 128 

2-0 

ʈʘʙʦʪʝʥ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʘ 

ʊeʟʠ ʙʠʪoʚʝ ʟʘʝʜʥʦ ʩ ʙʠʪ TMODEHI ʚ ʨʝʛʠʩʪʲʨ TxCTL0 

ʦʧʨʝʜʝʣʷʪ ʨʘʙʦʪʥʠʷ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʘ. 

 

TM ODEHI:TMODE[2:0]  ʈʝʞʠʤ 

0000 ɽʜʥʦʢʨʘʪʝʥ 

0001 ʅʝʧʨʝʢʲʩʥʘʪ 

0010 ɹʨʦʷʯʝʥ 

0011 ɽʜʥʦʠʟʭʦʜʝʥ PWM 

0100 ʇʨʠʭʚʘʱʘʥʝ 

0101 ʉʨʘʚʥʝʥʠʝ 

0110 ʂʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ 

0111 ʇʨʠʭʚʘʱʘʥʝ/ʉʨʘʚʥʝʥʠʝ 

1000 ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 

1001 ʇʨʠʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ 

1010 ʂʦʤʧʘʨʘʪʦʨʝʥ 
 

 

ʊʘʙʣ. 62 TxCTL1  
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13   ʂʦʤʧʘʨʘʪʦʨ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʂʦʤʧʘʨʘʪʦʨʲʪ ʚ Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʠʤʘ ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á ʇʦʣʦʞʠʪʝʣʝʥ ʚʭʦʜ ʩʚʲʨʟʘʥ ʢʲʤ ʠʟʚʦʜ CINP; 

 

Á ʆʪʨʠʮʘʪʝʣʝʥ ʚʭʦʜ CINN ʩʚʲʨʟʘʥ ʢʲʤ ʠʟʚʦʜ CINN ʠʣʠ 

ʢʲʤ ʚʲʪʨʝʰʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʤʦ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ 

VCMPREF; 

 

Á ʀʟʭʦʜʲʪ ʥʘ ʢʦʤʧʘʨʘʪʦʨa ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʝʜʝ ʥʘ ʠʟʚʦʜ 
COUT; 

 

Á ɺʨʝʤʝ ʟʘ ʦʪʛʦʚʦʨ 100ns; 

 

Á ɺʭʦʜʝʥ ʭʠʩʪʝʨʝʟʠʩ 8mV. 

 

 

ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ 

 

ʌʠʛ.28 ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʝʤʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ, ʘ ʌʠʛ.29 

ʦʧʠʩʚʘ ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ. 

 

ʂʦʛʘʪʦ ʥʘʧʨʝʞʝʥʠʝʪʦ V+ ʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ V-, VOUT ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ ʠ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ. 

ʂʦʛʘʪʦ ʥʘʧʨʝʞʝʥʠʝʪʦ V+ ʝ ʧʦ-ʤʘʣʢʦ ʦʪ V-, VOUT ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ ʠ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ.  

 

ɿʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʥʩʫʤʘʮʠʷʪʘ, ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ 

ʢʦʤʧʘʨʘʪʦʨʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʝʥʦ. ɿʘ ʧʦʚʝʯʝ ʜʝʪʘʡʣʠ 

ʚʠʞʪʝ ʈʝʛʠʩʪʲʨ PWRCTL0. 
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ʌʠʛ. 28 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ 

 

 
 

ʌʠʛ. 29 VOUT ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ  V+ ʠ V- 
 

 

+ 

- 

0.0V 
0.2V 
0.4V 
0.6V 
0.8V 
1.0V (ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ) 
1.2V 
1.4V 
1.6V 
1.8V 

VCMPREF 

CIOUT 
CINP 

CINN 

 

ʋʧʨʘʚʣʷʚʘʱ 

ɹʣʦʢ 

 

ʇʨʝʢʲʩʚʘʥʝ 
INSEL 

REFLVL 

V+ 

V- 

VOUT 

ʂʲʤ ʊʘʡʤʝʨ 0 ʠ 1 

V+ = V- + 8mV V- 

0 

1 

VOUT 

V+, V- 

8mV 8mV 

V+ = V- - 8mV < < 
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ʉʣʝʜʚʘʱʠʷʪ ʧʨʠʤʝʨ ʧʦʢʘʟʚʘ ʢʘʢ ʙʝʟʦʧʘʩʥʦ ʜʘ ʨʘʟʨʝʰʠʪʝ 

ʢʦʤʧʘʨʘʪʦʨʘ. 

 
DI();  // ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

CMP0 = ʥʦʚʘ-ʢʦʥʬʠʛʫʨʘʮʠʷ; // ɿʘʨʝʞʜʘʥʝ ʥʘ ʥʦʚʘ ʢʦʥʬʠʛʫʨʘʮʠʷ 

asm ("NOP" ); 

asm ("NOP" ); // ʀʟʯʘʢʚʘʥʝ ʥʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʠʟʭʦʜʘ 

IRQ0 = 0x00;  //ʀʟʯʠʩʪʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʬʘʣʰʠʚʠ ʯʘʢʘʱʠ  

                          // ʧʨʝʢʲʩʚʘʥʠʷ 

EI(); // ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ CMP0 (Comparator Control Register) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  INNSEL REFLVL   

ʈʝʩʝʪ 0 0 0 1 0 1 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F90h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʚ 0. 

6 
ʀʟʙʦʨ ʥʘ V- 

0 ï CINN ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ 

1 ï VREF  ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ 

5-2 

ʀʟʙʦʨ ʥʘ ʚʲʪʨʝʰʥʦ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ VCMPREF 

0000 ï 0.0V 

0001 ï 0.2V 

0010 ï 0.4V 

  
 

 

 

 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʦʪʛʦʚʦʨ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ, Zilog ʥʝ 

ʧʨʝʧʦʨʲʯʚʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʢʦʤʧʘʨʘʪʦʨ ʙʝʟ ʧʲʨʚʦ 

ʟʘʙʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʠ ʠʟʯʘʢʚʘʥʝ ʥʘ ʠʟʭʦʜʘ ʜʘ ʩʝ 

ʫʩʪʘʥʦʚʠ. ʊʦʚʘ ʟʘʢʲʩʥʝʥʠʝ ʧʨʝʜʧʘʟʚʘ ʦʪ ʬʘʣʰʠʚʠ 

ʧʨʝʢʲʩʚʘʥʠʷ ʩʣʝʜ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ. 
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0011 ï 0.6V 

0100 ï 0.8V 

0101 ï 1.0V (ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ) 

0110 ï 1.2V 

0111 ï 1.4V 

1000 ï 1.6V 

1001 ï 1.8V 

1010 ï 1111 (ʈʝʟʝʨʚʠʨʘʥʠ) 

1-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

 

ʊʘʙʣ. 63 CMP0 
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14  ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚ ʧʨʝʦʙʨʘʟʫʚʘʪʝʣ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʷʪ ʧʨʝʦʙʨʘʟʫʚʘʪʝʣ ʚ Z8Encore!F083A 

ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á 8 ʘʥʘʣʦʛʦʚʠ ʚʭʦʜʘ; 

 

Á ɺʨʝʤʝ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʧʦʜ 2.8ɛs (ʪʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʟʘ 
ɸʎʇ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦʜ 10MHz); 

 

Á ʇʨʦʛʨʘʤʠʨʫʝʤʦ ʚʨʝʤʝ ʟʘ ʩʝʤʧʣʠʨʘʥʝ ʥʘ ʚʭʦʜʥʦʪʦ 
ʥʘʧʨʝʞʝʥʠʝ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʧʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ; 

 

Á ɻʝʥʝʨʘʪʦʨ ʥʘ ʚʲʪʨʝʰʥʦ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ; 

 

Á ʀʟʚʦʜ VREF ʟʘ ʧʦʜʘʚʘʥʝ ʥʘ ʚʲʥʰʥʦ ʦʧʦʨʥʦ 

ʥʘʧʨʝʞʝʥʠʝ. 

 

 

ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ 

 

ʌʠʛ.30 ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʤʝʤʘ ʥʘ ɸʎʇ. ɸʎʇ ʧʨʝʦʙʨʘʟʫʚʘ 

ʠʟʙʨʘʥʠʷ ʘʥʘʣʦʛʦʚ ʚʭʦʜ ANAx (x = 0 - 7) ʚ 10-ʙʠʪʦʚ ʮʠʬʨʦʚ 

ʢʦʜ. ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʯʠʩʣʠ ʦʪ 

ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

1024³=
ADCREF

IN

V

V
ʪɸʎʇʨʝʟʫʣʪʘ  

 

ʢʲʜʝʪʦ, 
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VIN ï ʅʘʧʨʝʞʝʥʠʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷ ʘʥʘʣʦʛʦʚ ʚʭʦʜ 

VADCREF ï ʆʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ɸʎʇ 

 

 
 

ʌʠʛ. 30 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ɸʎʇ 
 

ʆʧʦʨʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ VADCREF ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʦʪ 

ʚʲʪʨʝʰʝʥ ʠʟʪʦʯʥʠʢ ʠʣʠ ʦʪ ʠʟʚʦʜ VREF: 

 

     2V ʦʪ ʚʲʪʨʝʰʥʠʷ ʠʟʪʦʯʥʠʢ VREFINT 

VADCREF =  

                       VDD ʦʪ ʠʟʚʦʜ VREF 

 

ʄʘʢʩʠʤʘʣʥʦʪʦ ʚʭʦʜʥʦ ʥʘʧʨʝʞʝʥʠʝ, ʢʦʝʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʦʪ 

ɸʎʇ ʝ: 

                       VREFINT, ʘʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚʲʪʨʝʰʥʦʪʦ ʦʧʦʨʥʦ 

VINTMAX  =        ʥʘʧʨʝʞʝʥʠʝ 

                       0.9VDD, ʘʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚʲʥʰʥʦ ʦʧʦʨʥʦ  

                        ʥʘʧʨʝʞʝʥʠʝ (ʦʪ ʠʟʚʦʜ VREF) 

       

ʇʨʝʦʙʨʘʟʫʘʥʝʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʩ ʙʠʪ START ʚ ʨʝʛʠʩʪʲʨ 

ADCCTL0. ʊʦʟʠ ʙʠʪ ʩʣʫʞʠ ʠ ʟʘ ʠʥʜʠʢʘʪʦʨ ʜʘʣʠ ʪʝʢʫʱʦʪʦ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʝ ʚ ʧʨʦʛʨʝʩ ʠʣʠ ʝ ʟʘʚʲʨʰʠʣʦ (ʧʨʦʯʠʪʘʥʝ ʥʘ 1 

ʚ ʪʦʟʠ ʙʠʪ ʫʢʘʟʚʘ, ʯʝ ʚ ʤʦʤʝʥʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ). 

Sample 

& 

Hold 

 

 

 

 

ɸʎʇ 

V IN(ɸʎʇ ʚʭʦʜ) 

VREFINT = 2V 

VADCREF 

 

ɼʝʣʠʪʝʣ CLKIN 

 

FSYS 

 

 

ɹʣʦʢ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ 

ʇʨʝʢʲʩʚʘʥʝ 

 

ADCEN 

START 

BUSY 

ANAIN[2:0]  

REFEN  

 

ʨʝʟʫʣʪʘʪ 

ADCD_H ADCD_L 

SAMPLE/HOLD 

FADC_CLK 

 

ANA0 
ANA1 
ANA2 

ANA7 

é
 

VREF 
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ʉʪʘʨʪʠʨʘʥʝ ʥʘ ʥʦʚʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚʦʜʠ ʜʦ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ 

ʪʝʢʫʱʦʪʦ ʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʥʦʚʦ. 

 

ʇʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ɸʎʇ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ. ʏʘʢʘʱʠ ʟʘʷʚʢʠ ʟʘ ʧʨʝʢʲʩʚʘʥʝ, ʢʦʛʘʪʦ ɸʎʇ ʝ 

ʟʘʙʨʘʥʝʥʦ, ʥʝ ʩʝ ʥʫʣʠʨʘʪ ʘʚʪʦʤʘʪʠʯʥʦ. 

 

ɺʨʝʤʝʪʦ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʣʝʜʥʦʪʦ 

ʫʨʘʚʥʝʥʠʝ: 

TCONV = TS + TH + 13*TADC_CLK  

ʢʲʜʝʪʦ 

 

TS ï ɺʨʝʤʝ ʟʘ ʩʝʤʧʣʠʨʘʥʝ (sample time). ʊʦʚʘ ʚʨʝʤʝ ʤʦʞʝ ʜʘ 

        ʩʝ ʢʦʥʬʠʛʫʨʠʨʘ ʯʨʝʟ ʨʝʛʠʩʪʲʨ ADCST ʠ ʪʨʷʙʚʘ ʜʘ ʝ 

        ʤʠʥʠʤʫʤ 1ɛs. 

 

TH ï ɺʨʝʤʝ ʟʘ ʟʘʜʲʨʞʘʥʝ (hold time). ʊʦʚʘ ʚʨʝʤʝ ʤʦʞʝ ʜʘ 

         ʩʝ ʢʦʥʬʠʛʫʨʠʨʘ ʯʨʝʟ ʨʝʛʠʩʪʲʨ ADCSST ʠ ʪʨʷʙʚʘ ʜʘ ʝ 

         ʤʠʥʠʤʫʤ 0.5ɛs. 

 

TADC_CLK ï ʇʝʨʠʦʜ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʟʘ ɸʎʇ. 

                         ʄʘʢʩʠʤʘʣʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ 

                         FADC_CLK ʝ 10MHz. 

 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ ADCCTL0 (ADC Control 0) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ START  REFEN ADCEN  ANAIN  

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F70h 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 

START/BUSY 

0 ï ʇʨʦʯʠʪʘʥʝ ʥʘ 0 ʦʟʥʘʯʘʚʘ, ʯʝ ɸʎʇ ʝ ʩʚʦʙʦʜʝʥ. ɿʘʧʠʩ ʥʘ 0 

      ʥʷʤʘ ʝʬʝʢʪ. 

1 ï ʇʨʦʯʠʪʘʥʝ ʥʘ 1 ʦʟʥʘʯʘʚʘ, ʯʝ ɸʎʇ ʠʟʚʲʨʰʚʘ 

      ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚ ʤʦʤʝʥʪʘ. ɿʘʧʠʩ ʥʘ 1 ʩʪʘʨʪʠʨʘ 

      ʧʨʝʦʙʨʘʟʫʚʘʥʝ. 

6 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʚ 0. 

5 

ʀʟʙʦʨ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ 

0 ï ʀʟʚʦʜ VREF ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ. 

1 ï VREFIN ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ 

      VREFIN ʩʝ ʧʦʷʚʷʚʘ ʥʘ ʠʟʚʦʜ VREF. 

4 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ɸʎʇ 

0 ï ɸʎʇ ʝ ʟʘʙʨʘʥʝʥ. 

1 ï ɸʎʇ ʝ ʨʘʟʨʝʰʝʥ. 

3 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʚ 0. 

2-0 

ʀʟʙʦʨ ʥʘ ʘʥʘʣʦʛʦʚ ʢʘʥʘʣ 

000 ï ANA0 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

001 ï ANA1 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

010 ï ANA2 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

011 ï ANA3 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

100 ï ANA4 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

101 ï ANA5 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

110 ï ANA6 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

111 ï ANA7 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

 

ʊʘʙʣ. 64 ADCCTL0  
 

ʈʝʛʠʩʪʲʨ ADCD_H (ADC Data High Byte) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ ADCDH 

ʈʝʩʝʪ x 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ F72h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 
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7-0 00h-FFh: ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ. 

 

ʊʘʙʣ. 65 ADCD_H 

 

ʈʝʛʠʩʪʲʨ ADCD_L (ADC Data Low Bits) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ ADCDL  

ʈʝʩʝʪ x x 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ F73h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-6 00h-03h: ʄʣʘʜʰʠ ʙʠʪʦʚʝ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ. 

5-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

 

ʊʘʙʣ. 66 ADCD_L 
 

ʈʝʛʠʩʪʲʨ ADCSST (ADC Settling Time) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  SST 

ʈʝʩʝʪ 0 1 1 1 1 

ʏ/ɿ ʏ ʏ/ɿ 

ɸʜʨʝʩ F74h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-4 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

3-0 
ʀʟʙʦʨ ʥʘ ʚʨʝʤʝ TH 

ʀʟʤʝʨʚʘ ʩʝ ʚ ʩʠʪʝʤʥʠ ʪʘʢʪʦʚʠ ʧʝʨʠʦʜʘ. ʊʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʤʠʥʠʤʫʤ 0.5Õs. 

 

ʊʘʙʣ. 67 ADCDSST 
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ʈʝʛʠʩʪʲʨ ADCST (ADC Sample Time) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  ST 

ʈʝʩʝʪ 0 1 1 1 1 1 1 

ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F75h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-6 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

5-0 
ʀʟʙʦʨ ʥʘ ʚʨʝʤʝ TS 

ʀʟʤʝʨʚʘ ʩʝ ʚ ʩʠʪʝʤʥʠ ʪʘʢʪʦʚʠ ʧʝʨʠʦʜʘ. ʊʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʤʠʥʠʤʫʤ 1Õs. 

 

ʊʘʙʣ. 68 ADCST 
 

ʈʝʛʠʩʪʲʨ ADCCP (ADC Clock Prescale) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  DIV8 DIV4 DIV2 

ʈʝʩʝʪ 0 0 0 0 

ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F76h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-3 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

2 
FSYS/8 (ʅʘʡ-ʚʠʩʦʢ ʧʨʠʦʨʠʪʝʪ) 

0 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʥʝ ʩʝ ʨʘʟʜʝʣʷ. 

1 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʩʝ ʨʘʟʜʝʣʷ ʥʘ 8. 

1 
FSYS/4 

0 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʥʝ ʩʝ ʨʘʟʜʝʣʷ. 

1 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʩʝ ʨʘʟʜʝʣʷ ʥʘ 4. 

0 
FSYS/2 (ʅʘʡ-ʥʠʩʲʢ ʧʨʠʦʨʠʪʝʪ) 

0 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʥʝ ʩʝ ʨʘʟʜʝʣʷ. 

1 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʩʝ ʨʘʟʜʝʣʷ ʥʘ 2. 

ʊʘʙʣ. 69 ADCSP 



 

 
144 

15  ʌʣʘ-hʧʘʤʝʪ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʦʪ ʩʝʨʠʷʪʘ Z8Encore!F083A ʠʤʘʪ 4kB 

(4096 ʙʘʡʪʘ) ʠʣʠ 8kB (8192 ʙʘʡʪʘ) ʬʣʘʰ-ʧʘʤʝʪ ʟʘ 

ʯʝʪʝʥʝ/ʟʘʧʠʩ/ʠʟʪʨʠʚʘʥʝ. ʇʘʤʝʪʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʛʨʘʤʠʨʘ ʠ 

ʠʟʪʨʠʚʘ, ʜʦʢʘʪʦ ʤʠʢʨʦʢʦʥʪʦʣʝʨʲʪ ʝ ʥʘ ʧʣʘʪʢʘʪʘ, ʩ ʧʦʤʦʱʪʘ 

ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʢʦʜ ʠʣʠ ʩ ʜʝʙʲʛʝʨ/ʧʨʦʛʨʘʤʘʪʦʨ. 

 

ʌʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʪʨʘʥʠʮʠ ʧʦ 512 ʙʘʡʪʘ. ʌʣʘʰ-

ʩʪʨʘʥʠʮʘʪʘ ʝ ʤʠʥʠʤʘʣʥʠʷʪ ʙʣʦʢ ʧʘʤʝʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʠʟʪʨʠʪ. ɺʩʷʢʘ ʩʪʨʘʥʠʮʘ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ 8 ʨʝʜʘ ʚʩʝʢʠ ʩ ʧʦ 64 

ʙʘʡʪʘ. 

 

ɿʘ ʟʘʱʠʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ/ʜʘʥʥʠʪʝ, ʬʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʨʘʟʜʝʣʝʥʘ 

ʩʲʱʦ ʠ ʥʘ ʩʝʢʪʦʨʠ. ɺ Z8F043A ʩʝʢʪʦʨʲʪ ʟʘʝʤʘ ʝʜʥʘ ʬʣʘʰ-

ʩʪʨʘʥʠʮʘʪʘ, ʘ ʚ Z8F083A ʩʝʢʪʦʨʲʪ ʟʘʝʤʘ ʜʚʝ ʬʣʘʰ-ʩʪʨʘʥʠʮʠ. 

 

ʇʲʨʚʠʪʝ ʜʚʘ ʙʘʡʪʘ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʩʝ ʟʘʝʤʘʪ ʦʪ ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ (ʚʠʞʪʝ 16 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ 

ʙʠʪʦʚʝ). 

 

ʊʘʙʣ.70 ʦʧʠʩʚʘ ʢʦʥʬʠʛʫʨʘʮʠʷʪʘ ʥʘ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ  ʟʘ 

ʚʩʷʢʦ ʫʩʪʨʦʡʩʪʚʦ ʦʪ ʩʝʨʠʷʪʘ Z8Encore!F083A.  

 

 
ʌʣʘ-hʧʘʤʝʪ 

kB (ʙʘʡʪʦʚʝ) 

ʌʣʘ-h

ʩʪʨʘʥʠʮʠ 
ʘʜʨʝʩʠ 

ʌʣʘ-hʩʝʢʪʦʨ 

(ʙʘʡʪʦʚʝ) 

Z8F083A 8 (8196) 16 0000h-1FFFh 1024 

Z8F043A 4 (4096) 8 0000h-0FFFh 512 

 

ʊʘʙʣ. 70 ʂʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʬʣʘ -hʧʘʤʝʪʪʘ ʥʘ ʩʝʨʠʷʪʘ Z8Encore!F083A 
 

ʉʣʝʜʚʘʱʠʪʝ ʬʠʛʫʨʠ ʧʦʢʘʟʚʘʪ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ 

ʥʘ ʩʝʢʪʦʨʠ ʠ ʩʪʨʘʥʠʮʠ. 
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ʌʠʛ. 31 ʌʣʘ-hʧʘʤʝʪ ʥʘ Z8F043A 
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ʌʠʛ. 32 ʌʣʘ-hʧʘʤʝʪ ʥʘ Z8F083A 
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ʌʣʘ-hʠʥʬʦʨʤʘʮʠʦʥʥʘ ʦʙʣʘʩʪ 

 

ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ ʬʠʟʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥʘ ʦʪ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʠ ʩʝ ʨʘʟʧʦʣʘʛʘ ʥʘ ʘʜʨʝʩʠ FE00h õ FE7Fh. 

ɺ ʪʘʟʠ ʦʙʣʘʩʪ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʬʘʙʨʠʯʥʠ ʥʘʩʪʨʦʡʢʠ ʥʘ VBO-

ʤʦʜʫʣʘ ʠ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ, ʠ ʬʘʙʨʠʯʥʠ 

ʢʘʣʠʙʨʘʮʠʦʥʥʠ ʜʘʥʥʠ ʥʘ ɸʎʇ-ʤʦʜʫʣʘ (ʊʘʙʣ.71). 

 

ɸʜʨʝʩ ʆʧʠʩʘʥʠʝ 

FE00h ï FE3Fh Zilog-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

FE40h ï FE53h 
ʅʦʤʝʨ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ. 20-ʩʠʤʚʦʣʝʥ ASCII 

ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚ ʢʦʜ 

FE54h ï FE5Fh - 

FE60h ï FE7Fh Zilog-ʢʘʣʠʙʨʘʮʠʦʥʠ ʜʘʥʥʠ 

 

ʊʘʙʣ. 71 ʌʣʘ-hʠʥʬʦʨʤʘʮʠʦʥʥʘ ʦʙʣʘʩʪ 
 

ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ ʜʦʩʪʲʧʥʘ ʢʦʛʘʪʦ ʙʠʪ 7 ʥʘ 

ʨʝʛʠʩʪʲʨ FPS ʝ 1. ʂʦʛʘʪʦ ʜʦʩʪʲʧʲʪ ʝ ʨʘʟʨʝʰʝʥ, ʬʣʘʰ-

ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʩʝ Ăʥʘʩʣʘʛʚʘò ʚʲʨʭʫ ʇʨʦʛʨʘʤʥʘʪʘ 

ʇʘʤʝʪ ʩ ʘʜʨʝʩʠ FE00h õ FE7Fh ʠ ʯʝʪʝʥʝ ʦʪ ʪʝʟʠ ʘʜʨʝʩʠ ʚʦʜʠ 

ʜʦ ʯʝʪʝʥʝ ʥʘ ʬʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʚʤʝʩʪʦ ʦʪ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ 

ʜʦʩʪʲʧʥʘ ʩʘʤʦ ʟʘ ʯʝʪʝʥʝ. 

 

 

ʌʣʘ-hʢʦʥʪʨʦʣʝʨ 

 

ʌʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʧʨʦʛʨʘʤʠʨʘ ʠ ʠʟʪʨʠʚʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ. 

ʊʦʡ ʩʲʜʲʨʞʘ ʥʷʢʦʣʢʦ ʟʘʱʠʪʥʠ ʤʝʭʘʥʠʟʤʠ ʩʨʝʱʫ ʩʣʫʯʘʡʥʦ 

ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʣʠ ʠʟʪʨʠʚʘʥʝ. ʇʨʝʜʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʦʧʝʨʘʮʠʠ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʣʠ ʠʟʪʨʠʚʘʥʝ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʪʨʷʙʚʘ 

ʜʘ ʢʦʥʬʠʛʫʨʠʨʘ ʨʝʛʠʩʪʨʠʪʝ FFREQH ʠ FFREQL (Flash 

Frequence High/Low). ʊʝʟʠ ʨʝʛʠʩʪʨʠ ʬʦʨʤʠʨʘʪ 16-ʙʠʪʦʚʘ 

ʯʝʩʪʦʪʥʘ ʩʪʦʡʥʦʩʪ FFREQ, ʢʦʷʪʦ ʟʘʜʘʚʘ ʚʨʝʤʝʚʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʠʟʪʨʠʚʘʥʝ. 
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1000

)(
]0:15[

Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ
FFREQ =  

 

 

 

 

 

ɿʘʱʠʪʘ ʥʘ ʢʦʜʘ ʦʪ ʚʲʰʝʥ ʜʦʩʪʲʧ 

 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʱʠʪʝʥ ʦʪ ʧʨʦʯʠʪʘʥʝ ʩ 

ʜʝʙʲʛʝʨ/ʧʨʦʛʨʘʤʘʪʦʨ ʯʨʝʟ ʥʫʣʠʨʘʥʝ ʥʘ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘ-

ʮʠʦʥʥʠʷ ʙʠʪ FRP (ʚʠʞʪʝ 16 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ 

ʙʠʪʦʚʝ). 

 

ɿʘʱʠʪʘ ʥʘ ʢʦʜʘ ʦʪ ʩʣʫʯʘʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʠʟʪʨʠʚʘʥʝ 

 

Z8Encore!F083A ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠʤʘʪ ʥʷʢʦʣʢʦ ʥʠʚʘ ʥʘ 

ʟʘʱʠʪʘ ʦʪ ʩʣʫʯʘʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʠʟʪʨʠʚʘʥʝ ʥʘ ʬʣʘʰ-

ʧʘʤʝʪʪʘ. 

 

Á ɿʘʱʠʪʘ ʯʨʝʟ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ FWP. 

 

FWP ʆʧʠʩʘʥʠʝ 

0 

ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠ ʠʟʪʨʠʚʘʥʝʪʦ ʝ ʟʘʙʨʘʥʝʥʦ ʟʘ ʮʷʣʘʪʘ ʬʣʘʰ-

ʧʘʤʝʪ. ɺ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʠʟʪʨʠʚʘʥʝʪʦ ʥʘ 

ʩʪʨʘʥʠʮʘ ʠ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ ʩʲʱʦ ʝ ʟʘʙʨʘʥʝʥʦ. ʎʷʣʦʪʦ 

ʠʟʪʨʠʚʘʥʝ ʥʘ ʧʘʤʝʪʪʘ ʝ ʚʲʟʤʦʞʥʦ ʯʨʝʟ ʜʝʙʲʛʝʨʘ. 

1 
ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʠʟʪʨʠʚʘʥʝʪʦ ʥʘ ʩʪʨʘʥʠʮʘ ʠ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ ʝ 

ʨʘʟʨʝʰʝʥʦ. 

 

ʊʘʙʣ. 72 ɿʘʠɦʪʘ ʥʘ ʢʦʜʘ ʩ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ FWP 

 

Á ɿʘʱʠʪʘ ʯʨʝʟ ʩʧʝʮʠʘʣʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʜʝʡʩʪʚʠʷ. 

 

ʇʨʠ ʨʝʩʝʪ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʟʘʢʣʶʯʝʥ, ʟʘ ʜʘ ʧʨʝʜʧʘʟʠ 

ʬʣʘʰ-ʧʘʤʝʪʪʘ ʦʪ ʩʣʫʯʘʡʥʦ ʠʟʪʨʠʚʘʥʝ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝ. ɿʘ ʜʘ 

ʧʨʦʛʨʘʤʠʨʘʪʝ ʠʣʠ ʠʟʪʨʠʝʪʝ ʧʘʤʝʪʪʘ, ʧʲʨʚʦ ʟʘʧʠʰʝʪʝ ʥʦʤʝʨʘ 

ʥʘ ʩʪʨʘʥʠʮʘʪʘ ʚ ʨʝʛʠʩʪʲʨ FPS. ʆʪʢʣʶʯʝʪʝ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ 

 

  

ʀʟʪʨʠʚʘʥʝʪʦ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʠʟʠʩʢʚʘ 

ʩʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʜʘ ʙʲʜʝ ʚ ʜʠʘʧʘʟʦʥʘ 10ʢHz ÷ 

20MHz.  
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ʯʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʝʥ ʟʘʧʠʩ ʚ ʨʝʛʠʩʪʲʨ FCTL ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ 

73h ʠ 8Ch. ɿʘʧʠʰʝʪʝ ʦʪʥʦʚʦ ʩʲʱʘʪʘ ʩʪʨʘʥʠʮʘ ʚ ʨʝʛʠʩʪʲʨ 

FPS. ɸʢʦ ʩʪʨʘʥʠʮʠʪʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ, ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ 

ʦʪʥʦʚʦ ʩʝ ʚʨʲʱʘ ʚ ʟʘʢʣʶʯʝʥʦ ʩʲʩʪʦʷʥʠʝ. ɸʢʦ ʜʚʝʪʝ ʩʪʨʘʥʠʮʠ 

ʩʲʚʧʘʜʘʪ, ʠʟʙʨʘʥʘʪʘ ʩʪʨʘʥʠʮʘ ʩʪʘʚʘ ʘʢʪʠʚʥʘ (ʬʠʛ. 33) 

 

 
 

ʌʠʛ. 33 ʆʪʢʣʶʯʚʘʥʝ ʥʘ ʬʣʘʰ-ʩʪʨʘʥʠʮʘ 
 

ʉʣʝʜ ʦʪʢʣʶʯʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥʘ ʩʪʨʘʥʠʮʘ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʪʨʷʙʚʘ 

ʜʘ ʨʘʟʨʝʰʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠʣʠ ʠʟʪʨʠʚʘʥʝʪʦ ʡ. ɿʘʧʠʩ ʥʘ 

ʩʪʦʡʥʦʩʪ 95h ʚ ʨʝʛʠʩʪʲʨ FCTL ʚʦʜʠ ʜʦ ʠʟʪʨʠʚʘʥʝ ʥʘ 

ʩʪʨʘʥʠʮʘ ʩʘʤʦ ʘʢʦ ʦʪʢʣʶʯʝʥʘʪʘ ʩʪʨʘʥʠʮʘ ʩʝ ʥʘʤʠʨʘ ʚ 

ʈʝʩʝʪ 

ɿʘʢʣʶʯʝʥʦ ʩʲʩʪʦʷʥʠʝ 1 

ɿʘʧʠʩ ʚ FPS 

ɿʘʧʠʩ ʚ FCTL 

73h? 

ɿʘʢʣʶʯʝʥʦ ʩʲʩʪʦʷʥʠʝ 2 

ɿʘʧʠʩ ʚ FCTL 

8Ch? 

ɿʘʧʠʩ ʚ FPS 

ʉʪʨʘʥʠʮʠʪʝ 

ʩʲʚʧʘʜʘʪ ʣʠ? 

ʅɽ 

ɼɸ 

ʅɽ 

ɼɸ 

ʅɽ 

ɼɸ 

ʉʪʨʘʥʠʮʘʪʘ ʝ ʦʪʢʣʶʯʝʥʘ 
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ʥʝʟʘʱʠʪʝʥ ʩʝʢʪʦʨ. ɿʘʧʠʩ ʥʘ ʜʨʫʛʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʲʨ FCTL 

ʟʘʢʣʶʯʚʘ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ. ʎʷʣʦ ʠʟʪʨʠʚʘʥʝ ʥʘʧʘʤʝʪʪʘ ʥʝ ʝ 

ʧʦʟʚʦʣʝʥʦ ʯʨʝʟ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʢʦʜ, ʘ ʩʘʤʦ ʯʨʝʟ ʜʝʙʲʛʝʨʘ.  

 

ʉʣʝʜ ʢʘʪʦ ʦʪʢʣʶʯʠ ʜʘʜʝʥʘ ʩʪʨʘʥʠʮʘ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ 

ʟʘʧʠʰʝ ʙʘʡʪ ʚ ʥʝʷ. ʉʣʝʜ ʢʘʪʦ ʙʘʡʪʲʪ ʝ ʟʘʧʠʩʘʥ, ʩʪʨʘʥʠʮʘʪʘ 

ʦʩʪʘʚʘ ʦʪʢʣʶʯʝʥʘ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʧʦʩʣʝʜʚʘʱʠ ʟʘʧʠʩʠ ʥʘ 

ʙʘʡʪʦʚʝ. ʇʦʩʣʝʜʚʘʱʠ ʟʘʧʠʩʠ ʚ ʨʝʛʠʩʪʲʨ FCTL ʚʦʜʷʪ ʜʦ 

ʟʘʢʣʶʯʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘʪʘ. 

 

Á ʉʝʢʪʦʨ-ʙʘʟʠʨʘʥʘ ʟʘʱʠʪʘ 

 

ʌʠʥʘʣʥʠʷʪ ʟʘʱʠʪʝʥ ʤʝʭʘʥʠʟʲʤ ʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥ ʥʘ ʙʘʟʘʪʘ 

ʥʘ ʩʝʢʪʦʨʠ. ʌʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ 8 ʩʝʢʪʦʨʠ (ʚʠʞʪʝ 

ʬʠʛ.31 ʠ 32). 

 

ʈʝʛʠʩʪʲʨ FPROT ʩʲʜʲʨʞʘ ʙʠʪʦʚʝ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ 

ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠʣʠ ʠʟʪʨʠʚʘʥʝʪʦ ʥʘ ʩʝʢʪʦʨʠʪʝ. ʉʣʝʜ ʢʘʪʦ 

ʝʜʠʥ ʩʝʢʪʦʨ ʝ ʟʘʱʠʪʝʥ (ʩʲʦʪʚʝʪʥʠʷ ʙʠʪ ʚ ʨʝʛʠʩʪʲʨ FPROT ʩʝ 

ʟʘʧʠʰʝ ʚ 1) ʪʦʡ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʢʣʶʯʝʥ ʦʪ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ (ʩʲʦʪʚʝʪʥʠʷʪ ʙʠʪ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʥʫʣʠʨʘʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʥʩʪʨʫʢʮʠʠ). ʈʝʛʠʩʪʲʨ FPROT ʩʝ 

ʥʫʣʠʨʘ ʩʣʝʜ ʨʝʩʝʪ. 

 

ʈʝʛʠʩʪʨʠʪʝ FPROT ʠ FPS ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʠ ʩʲʱ ʨʝʛʠʩʪʨʦʚ 

ʘʜʨʝʩ FF9h. ɼʦʩʪʲʧʲʪ ʜʦ FPROT ʩʝ ʨʘʟʨʝʰʘʚʘ ʯʨʝʟ ʟʘʧʠʩ ʥʘ 

5Eh ʚ ʨʝʛʠʩʪʲʨ FCTL. ɿʘʧʠʩ ʥʘ ʩʪʦʡʥʦʩʪ ʨʘʟʣʠʯʥʘ ʦʪ 5Eh ʚ 

FCTL ʟʘʙʨʘʥʷʚʘ ʜʦʩʪʲʧʘ ʜʦ ʨʝʛʠʩʪʲʨ FPROT ʠ ʨʘʟʨʝʰʘʚʘ 

ʜʦʩʪʲʧʘ ʜʦ ʨʝʛʠʩʪʲʨ FPS. 

 

ʉʧʘʟʚʘʡʪʝ ʩʣʝʜʥʘʪʘ ʧʨʦʮʝʜʫʨʘ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ 

ʨʝʛʠʩʪʲʨ FPROT: 

 

1. ɿʘʧʠʰʝʪʝ 00h ʚʲʚ FCTL, ʟʘ ʜʘ ʥʫʣʠʨʘʪʝ ʬʣʘʰ-

ʢʦʥʪʨʦʣʝʨʘ; 

 

2. ɿʘʧʠʰʝʪʝ 5Eh ʚʲʚ FCTL, ʟʘ ʜʘ ʨʘʟʨʝʰʠʪʝ ʜʦʩʪʲʧʘ ʜʦ 
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ʨʝʛʠʩʪʲʨ FPROT; 

 

3. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʨʝʛʠʩʪʲʨ FPROT; 

 

4. ɿʘʧʠʰʝʪʝ 00h ʚʲʚ FCTL, ʟʘ ʜʘ ʥʫʣʠʨʘʪʝ ʬʣʘʰ-

ʢʦʥʪʨʦʣʝʨʘ. 

 

ʈʝʛʠʩʪʲʨ FPROT ʩʝ ʠʥʠʮʠaʣʠʟʠʨʘ ʚ 0 ʩʣʝʜ ʨʝʩʝʪ, ʧʦʩʪʘʚʷʡʢʠ 

ʚʩʝʢʠ ʩʝʢʪʦʨ ʚ ʥʝʟʘʱʠʪʝʥʦ ʩʲʩʪʦʷʥʠʝ. ʂʦʛʘʪʦ ʙʠʪ ʚ ʨʝʛʠʩʪʲʨ 

FPROT ʩʝ ʟʘʧʠʰʝ ʚ 1, ʩʲʦʪʚʝʪʥʠʷʪ ʩʝʢʪʦʨ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʟʘʧʠʩʚʘʥ ʠʣʠ ʠʟʪʨʠʚʘʥ. ʉʣʝʜ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʠʪ ʚ ʨʝʛʠʩʪʲʨ 

FPROT, ʙʠʪʲʪ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʫʣʠʨʘʥ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ. 

 

ʀʟʪʨʠʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘ 

 

ʌʣʘʰ-ʩʪʨʘʥʠʮʘʪʘ ʝ ʤʠʥʠʤʘʣʥʠʷ ʙʣʦʢ ʧʘʤʝʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʠʟʪʨʠʪ. ʀʟʪʨʠʪʠ ʙʘʡʪʦʚʝ ʠʤʘʪ ʩʪʦʡʦʩʪ FFh. ʉʘʤʦ 

ʩʪʨʘʥʠʮʠ, ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚ ʥʝʟʘʱʠʪʝʥʠ ʩʝʢʪʦʨʠ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʠʟʪʨʠʪʠ. ɿʘ ʜʘ ʠʟʨʠʝʪʝ ʩʪʨʘʥʠʮʘ, ʧʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʷ 

ʦʪʢʣʶʯʠʪʝ (ʌʠʛ.33) ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʟʘʧʠʰʝʪʝ ʩʪʦʡʥʦʩʪ 95h ʚ 

ʨʝʛʠʩʪʲʨ FCTL. ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʪʨʠʚʘʥʝʪʦ ʧʨʦʮʝʩʦʨʲʪ ʩʧʠʨʘ 

ʜʘ ʠʟʧʲʣʥʷʚʘ ʠʥʩʪʨʫʢʮʠʠ, ʥʦ ʪʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʠ 

ʧʝʨʠʬʝʨʠʡʥʠʪʝ ʤʦʜʫʣʠ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʨʘʙʦʪʷʪ. 

 

ʀʟʪʨʠʚʘʥʝ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ 

 

ʎʷʣʘʪʘ ʧʘʤʝʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʪʨʠʪʘ ʥʘʚʝʜʥʲʞ ʩʘʤʦ ʩ 

ʜʝʙʲʛʝʨ. 

 

ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʙʘʡʪ 

 

ɿʘʧʠʩʲʪ ʥʘ ʙʘʡʪ ʚʲʚ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ 

ʩʪʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ LDC ʠ LDCI. ɿʘʧʠʩʲʪ ʝ 

ʨʘʟʨʝʰʝʥ ʩʘʤʦ ʩʣʝʜ ʦʪʢʣʶʯʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʩʪʨʘʥʠʮʘ, ʚ 

ʢʦʷʪʦ ʱʝ ʩʝ ʠʟʚʲʨʰʚʘ ʟʘʧʠʩʘ (ʬʠʛ.33). ʀʟʪʨʠʪ ʙʘʡʪ ʠʤʘ 

ʩʪʦʡʥʦʩʪ FFh. ʆʧʝʨʘʮʠʷʪʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʜʘ 

ʧʨʦʤʝʥʠ ʜʘʜʝʥ ʙʠʪ ʦʪ 1 ʚ 0. ɽʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʙʠʪʦʚʝ ʤʦʛʘʪ ʜʘ 
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ʙʲʜʘʪ ʧʨʦʤʝʥʝʥʠ ʦʪ 0 ʚ 1 ʩʘʤʦ ʯʨʝʟ ʦʧʝʨʘʮʠʷ ʠʟʪʨʠʚʘʥʝ. 

 

 

 

 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ FCTL (Flash Control) 

 

ʌʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʪʢʣʶʯʝʥ ʧʨʝʜʠ ʬʣʘʰ-

ʧʘʤʝʪʪʘ ʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʛʨʘʤʠʨʘʥʘ ʠʣʠ ʠʟʪʨʠʚʘʥʘ. ɿʘʧʠʩ 

ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ 73h ʠ 8Ch ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚ ʨʝʛʠʩʪʲʨ FCTL 

ʦʪʢʣʶʯʚʘ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ. ʉʣʝʜ ʢʘʪʦ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ 

ʦʪʢʣʶʯʝʥ, ʬʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʨʘʟʨʝʰʝʥʘ ʟʘ ʧʲʣʥʦ ʠʟʪʨʠʚʘʥʝ1 

ʠʣʠ ʠʟʪʨʠʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʠ ʯʨʝʟ ʟʘʧʠʩ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 

ʢʦʤʘʥʜʠ ʚ ʨʝʛʠʩʪʲʨ FCTL.  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʎʷʣʦʪʦ ʠʟʪʨʠʚʘʥʝ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʚʲʟʤʦʞʥʦ ʩʘʤʦ ʯʨʝʟ 

ʜʝʙʲʛʝʨʘ. 

_____________________________________________________________ 

 

ɿʘʧʠʩ ʥʘ ʥʝʚʘʣʠʜʥʘ ʩʪʦʡʥʦʩʪ ʠʣʠ ʥʝʚʘʣʠʜʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠ ʚʲʚ FCTL ʚʦʜʠ ʜʦ 

ʟʘʢʣʶʯʚʘʥʝ ʥʘ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ. ʈʝʛʠʩʪʲʨ FCTL ʠ ʨʝʛʠʩʪʲʨ 

FSTAT ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʠ ʩʲʱ ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ. ʇʨʠ ʟʘʧʠʩ ʩʝ 

ʠʟʧʦʣʟʚʘ ʨʝʛʠʩʪʲʨ FCTL, ʘ ʧʨʠ ʯʝʪʝʥʝ FSTAT. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ FCMD 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ɿ ɿ ɿ ɿ ɿ ɿ ɿ ɿ 

ɸʜʨʝʩ FF8h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

  

ɽʜʠʥ ʙʘʡʪ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʧʠʩʘʥ ʧʦʚʝʯʝ ʜʚʘ ʧʲʪʠ ʧʨʝʜʠ 

ʩʪʨʘʥʠʮʘʪʘ ʜʘ ʙʲʜʝ ʠʟʪʨʠʪʘ.  
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7-0 

ʌʣʘ-hʢʦʤʘʥʜʘ 

73h ï ʇʲʨʚʘ ʢʦʤʘʥʜʘ ʟʘ ʦʪʢʣʶʯʚʘʥʝ 

8Ch ï ɺʪʦʨʘ ʢʦʤʘʥʜʘ ʟʘ ʦʪʢʣʶʯʚʘʥʝ 

95h ï ʂʦʤʘʥʜʘ ʟʘ ʠʟʪʨʠʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘ 

63h ï ʂʦʤʘʥʜʘ ʟʘ ʠʟʪʨʠʚʘʥʝ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ 

5Eh ï ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʨʝʛʠʩʪʲʨ FPROT 

 

ʊʘʙʣ. 73 FCTL  

 

ʈʝʛʠʩʪʲʨ FSTAT (Flash Status) 

 

ʈʝʛʠʩʪʲʨ FSTAT ʫʢʘʟʚʘ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʬʣʘʰ-

ʢʦʥʪʨʦʣʝʨʘ. ʈʝʛʠʩʪʲʨ FSTAT ʠ ʨʝʛʠʩʪʲʨ FCTL ʠʟʧʦʣʟʚʘʪ 

ʝʜʠʥ ʠ ʩʲʱ ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ. ʇʨʠ ʟʘʧʠʩ ʩʝ ʠʟʧʦʣʟʚʘ ʨʝʛʠʩʪʲʨ 

FCTL, ʘ ʧʨʠ ʯʝʪʝʥʝ FSTAT. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  FSTAT 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ FF8h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-6 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

5-0 

ʉʲʩʪʦʷʥʠʝ ʥʘ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ 

000000 ï ʌʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʟʘʢʣʶʯʝʥ 

000001 ï ʇʲʨʚʘʪʘ ʢʦʤʘʥʜʘ ʟʘ ʦʪʢʣʶʯʚʘʥʝ ʝ ʧʨʠʝʪʘ 

000010 ï ɺʪʦʨʘʪʘ ʢʦʤʘʥʜʘ ʟʘ ʦʪʢʣʶʯʚʘʥʝ ʝ ʧʨʠʝʪʘ 

000011 ï ʌʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʦʪʢʣʶʯʝʥ 

000100 ï ʈʝʛʠʩʪʲʨ FPROT ʝ ʠʟʙʨʘʥ 

001ʭʭʭ ï ʆʧʝʨʘʮʠʷ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʚ ʧʨʦʛʨʝʩ 

010ʭʭʭ ï ʆʧʝʨʘʮʠʷ ʠʟʪʨʠʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘ ʝ ʚ ʧʨʦʛʨʝʩ 

100ʭʭʭ ï ʆʧʝʨʘʮʠʷ ʧʲʣʥʦ ʠʟʪʨʠʚʘʥʝ ʝ ʚ ʧʨʦʛʨʝʩ 

 

ʊʘʙʣ. 74 FSTAT 
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ʈʝʛʠʩʪʲʨ FPS (Flash Page Select) 

 

ʈʝʛʠʩʪʲʨ FPS ʠʟʙʠʨʘ ʬʣʘʰ-ʩʪʨʘʥʠʮʘ, ʢʦʷʪʦ ʱʝ ʙʲʜʝ 

ʧʨʦʛʨʘʤʠʨʘʥʘ ʠʣʠ ʠʟʪʨʠʚʘʥʘ. ʈʝʛʠʩʪʲʨ FPS ʠ ʨʝʛʠʩʪʲʨ 

FPROT ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʠ ʩʲʱ ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ. FPROT ʝ 

ʜʦʩʪʲʧʝʥ ʢʦʛʘʪʦ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʟʘʢʣʶʯʝʥ ʠ ʨʝʛʠʩʪʲʨ 

FCTL ʝ ʟʘʧʠʩʘʥ ʩ 5Eh. ɺʲʚ ʚʩʠʯʢʠ ʜʨʫʛʠ ʩʣʫʯʘʠ ʝ ʜʦʩʪʲʧʝʥ 

ʨʝʛʠʩʪʲʨ FPS. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ INFO_EN PAGE 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FF9h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʬʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ 

0 ï ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ ʟʘʙʨʘʥʝʥʘ 

1 ï ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ ʨʘʟʨʝʰʝʥʘ 

6-0 

ʀʟʙʦʨ ʥʘ ʩʪʨʘʥʠʮʘ 

ʊʦʚʘ 7 ʙʠʪʦʚʦ ʧʦʣʝ ʫʢʘʟʚʘ ʬʣʘʰ-ʩʪʨʘʥʠʮʘ ʟʘ ʠʟʪʨʠʚʘʥʝ ʠ 

ʦʪʢʣʶʯʚʘʥʝ. ʊʝʟʠ ʙʠʪʦʚʝ ʩʝ ʷʚʷʚʘʪ ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ [15-9] ʥʘ 

ʘʜʨʝʩʠʪʝ ʚʲʚ ʬʣʘʰ-ʧʘʤʝʪʪʘ. ɿʘ Z8F04ʭʭ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ 

ʩʪʘʨʰʠʪʝ 4 ʙʠʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

 

ʊʘʙʣ. 75 FPS 

 

ʈʝʛʠʩʪʲʨ FPROT (Flash Sector Protect) 

 

ʈʝʛʠʩʪʲʨ FPROT ʩʲʜʲʨʞʘ ʨʘʟʨʝʰʘʚʘʱʠ ʙʠʪʦʚʝ ʟʘ ʚʩʝʢʠ 

ʬʣʘʰ-ʩʝʢʪʦʨ. ʊʝʟʠ ʙʠʪʦʚʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʩʪʘʥʦʚʷʚʘʥʠ ʩ 

ʠʥʩʪʨʫʢʮʠʠ, ʥʦ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʫʣʠʨʘʥʠ ʩ ʠʥʩʪʨʫʢʮʠʠ. 

 

ʈʝʛʠʩʪʲʨ FPROT ʠ ʨʝʛʠʩʪʲʨ FPS ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʠ ʩʲʱ 

ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ. FPROT ʝ ʜʦʩʪʲʧʝʥ ʢʦʛʘʪʦ ʬʣʘʰ-

ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʟʘʢʣʶʯʝʥ ʠ ʨʝʛʠʩʪʲʨ FCTL ʝ ʟʘʧʠʩʘʥ ʩ 5Eh. 
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ɺʲʚ ʚʩʠʯʢʠ ʜʨʫʛʠ ʩʣʫʯʘʠ ʝ ʜʦʩʪʲʧʝʥ ʨʝʛʠʩʪʲʨ FPS. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ SPROT7 SPROT6 SPROT5 SPROT4 SPROT3 SPROT2 SPROT1 SPROT0 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FF9h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 
ɿʘʱʠʪʘ ʥʘ ʩʝʢʪʦʨ 

0 ï  ʉʝʢʪʦʨʲʪ ʝ ʥʝʟʘʱʠʪʝʥ 

1 ï  ʉʝʢʪʦʨʲʪ ʝ ʟʘʱʠʪʝʥ 

 

ʊʘʙʣ. 76 FPROT 

 

ʈʝʛʠʩʪʲʨ FFREQH (Flash Frequency High) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ FFREQH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FFAh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 
ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ 16 ʙʠʪʦʚʘʪʘ ʬʣʘʰ-ʯʝʩʪʦʪʥʘ ʩʪʦʡʥʦʩʪ 

FFREQ 

 

ʊʘʙʣ. 77 FFREQH 

 

ʈʝʛʠʩʪʲʨ FFREQL (Flash Frequency Low) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ FFREQL 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 
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ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FFBh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 
ʄʣʘʜʰʠ ʙʘʡʪ ʥʘ 16 ʙʠʪʦʚʘʪʘ ʬʣʘʰ-ʯʝʩʪʦʪʥʘ ʩʪʦʡʥʦʩʪ 

FFREQ 

 

ʊʘʙʣ. 78 FFREQL  
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16  ʌʣʘ-hʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʙʠʪʦʚʝ ʧʦʟʚʦʣʷʚʘʪ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʷ ʜʘ ʫʧʨʘʚʣʷʚʘ ʩʣʝʜʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ: 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠʣʠ ʨʝʩʝʪ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ 
ʥʘ WDT-ʪʘʡʤʝʨʘ; 

 

Á ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ ʩʣʝʜ ʨʝʩʝʪ; 

 

Á ɿʘʱʠʪʘʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ ʦʪ ʧʨʦʯʠʪʘʥʝ; 

 

Á ɿʘʱʠʪʘʚʘʥʝ ʥʘ ʯʘʩʪʠ ʠʣʠ ʥʘ ʮʝʣʠʷ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʢʦʜ 

ʦʪ ʩʣʫʯʘʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʣʠ ʠʟʪʨʠʚʘʥʝ; 

 

Á ʀʟʢʣʶʯʚʘʥʝ ʥʘ VBO ʩʭʝʤʘʪʘ ʚ STOP-ʨʝʞʠʤ; 

 

Á ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ: 

 

o ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 32kHz õ 1MHz; 

 

o ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 0.5MHz õ 5MHz; 

 

o ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 5MHz õ 20MHz; 

 

o ʚʲʥʰʥʘ RC ʚʝʨʠʛʘ (< 4MHz). 

 

Á ʅʘʩʪʨʦʡʢʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ. 

 

ʉʣʝʜ ʚʩʷʢʦ ʧʨʝʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ 

ʙʠʪʦʚʝ, ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʝʩʝʪʥʝ, ʟʘ ʜʘ ʤʦʞʝ 

ʥʦʚʠʪʝ ʥʘʩʪʨʦʡʢʠ ʜʘ ʩʪʘʥʘʪ ʘʢʪʠʚʥʠ. ʇʨʠ ʚʩʝʢʠ ʪʠʧ ʨʝʩʝʪ 

(ʩʠʩʪʝʤʝʥ ʠʣʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ) ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʙʠʪʦʚʝ ʩʝ ʠʟʯʠʪʘʪ ʦʪ ʇʨʦʛʨʘʤʥʘʪʘ 
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ʇʘʤʝʪ ʠ ʩʝ ʟʘʧʠʩʚʘʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ. ʊʝʟʠ 

ʨʝʛʠʩʪʨʠ ʥʝ ʩʘ ʯʘʩʪ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʠ ʥʝ ʩʘ ʜʦʩʪʲʧʥʠ 

ʟʘ ʟʘʧʠʩ ʠʣʠ ʯʝʪʝʥʝ. 

 

 

ʊʠʧʦʚʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

 

ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

 

ʊʝʟʠ ʙʠʪʦʚʝ ʟʘʝʤʘʪ ʧʲʨʚʠʪʝ ʜʚʘ ʙʘʡʪʘ ʥʘ ʇʨʦʛʨʘʤʥʘʪʘ 

ʇʘʤʝʪ. ʀʥʬʦʤʘʮʠʷʪʘ ʚ ʪʝʟʠ ʙʘʡʪʦʚʝ ʩʝ ʛʫʙʠ ʧʨʠ ʠʟʪʨʠʚʘʥʝ 

ʥʘ ʬʣʘʰ-ʩʪʨʘʥʠʮʘ 0 ʥʘ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDT_RES WDT_AO OSC_SEL[1:0] VBO_AO FRP  FWP 

ʈʝʩʝʪ ʅ ʅ ʅ ʅ ʅ ʅ ʅ ʅ 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 0000h 

ʅ - ʥʝʧʨʦʤʝʥʝʥ 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ʈʝʘʢʮʠʷ ʥʘ WDT-ʪʘʡʤʝʨʘ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ 

0 ï WDT-ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï WDT-ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ 

6 

ɺʢʣʶʯʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ 

0 ï  WDT-ʪʘʡʤʝʨʲʪ ʝ ʚʢʣʶʯʝʥ ʠ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʨʘʥʝʥ 

1 ï WDT-ʪʘʡʤʝʨʲʪ ʥʝ ʝ ʚʢʣʶʯʝʥ. WDT-ʪʘʡʤʝʨʲʪ ʩʝ ʚʢʣʶʯʚʘ 

        ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ WDT. ɺʝʜʥʲʞ ʚʢʣʶʯʝʥ 

        ʪʘʡʤʝʨʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʨʘʥʝʥ ʩʘʤʦ ʦʪ ʨʝʩʝʪ. 

5-4 

ʈʝʞʠʤ ʥʘ ʛʝʥʝʨʘʪʦʨʘ 

00 ï ɺʲʥʰʥʘ RC ʚʝʨʠʛʘ (< 4MHz) 

01 ï ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ (32kHz õ 1MHz) 

10 ï ʢʚʘʨʮʦʚ (ʢʝʨʘʤʠʯʝʥ) ʨʝʟʦʥʘʪʦʨ (0.5MHz õ 5MHz ) 

11 ï ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ (5MHz õ 20MHz) 

3 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ VBO ʟʘʱʠʪʘʪʘ 

0 ï VBO ʟʘʱʠʪʘʪʘ ʝ ʟʘʙʨʘʥʝʥʘ ʚ STOP-ʨʝʞʠʤ 

1 ï VBO ʟʘʱʠʪʘʪʘ ʚʠʥʘʛʠ ʝ ʨʘʟʨʝʰʝʥʘ (ʜʦʨʠ ʠ ʚ STOP-ʨʝʞʠʤ) 



 

 
159 

2 
ɿʘʱʠʪʘ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ (ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ) ʦʪ ʧʨʦʯʠʪʘʥʝ 

0 ï ʇʨʦʛʨʘʤʥʠʷʪ ʢʦʜ ʝ ʟʘʱʠʪʝʥ 

1 ï ʇʨʦʛʨʘʤʥʠʷʪ ʢʦʜ ʝ ʥʝʟʘʱʠʪʝʥ 

1 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 1. 

0 

ɿʘʱʠʪʘ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʦʪ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʠʟʪʨʠʚʘʥʝ 

0 ï ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠ ʠʟʪʨʠʚʘʥʝʪʦ ʝ ʟʘʙʨʘʥʝʥʦ ʟʘ ʮʷʣʘʪʘ ʬʣʘʰ- 

      ʧʘʤʝʪ. ɺ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʠʟʪʨʠʚʘʥʝʪʦ 

      ʥʘ ʩʪʨʘʥʠʮʘ ʠ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ ʩʲʱʦ ʝ ʟʘʙʨʘʥʝʥʦ. ʎʷʣʦʪʦ 

      ʠʟʪʨʠʚʘʥʝ ʥʘ ʧʘʤʝʪʪʘ ʝ ʚʲʟʤʦʞʥʦ ʯʨʝʟ ʜʝʙʲʛʝʨʘ. 

1 ï ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʠʟʪʨʠʚʘʥʝʪʦ ʥʘ ʩʪʨʘʥʠʮʘ ʠ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ 

      ʝ ʨʘʟʨʝʰʝʥʦ. 

 

ʊʘʙʣ. 79 ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʝʥ ʙʘʡʪ 0 
 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ VBO_RES  XTLDIS  

ʈʝʩʝʪ ʅ ʅ ʅ ʅ ʅ ʅ ʅ ʅ 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 0001h 

ʅ ï ʥʝʧʨʦʤʝʥʝʥ 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 1 ï VBO-ʤʦʜʫʣʘ ʛʝʥʝʨʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ 

6-5 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 1. 

4 
ɺʢʣʶʯʚʘʥʝ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ ʧʨʠ ʨʝʩʝʪ 

0 ï ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʩʝ ʚʢʣʶʯʚʘ ʧʨʠ ʨʝʩʝʪ 

1 ï ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʥʝ ʩʝ ʚʢʣʶʯʚʘ ʧʨʠ ʨʝʩʝʪ 

3-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 1. 

 

ʊʘʙʣ. 80 ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʝʥ ʙʘʡʪ 1 
 

 

ʌʘʙʨʠʯʥʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

 

ʊʝʟʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ ʩʘ ʥʘʩʪʨʦʝʥʠ ʬʘʙʨʠʯʥʦ 

ʠ ʥʝ ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʥʘʤʝʩʘ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ 

ʪʘʟʠ ʪʝʤʘ ʥʷʤʘ ʜʘ ʙʲʜʝ ʨʘʟʛʣʝʜʘʥʘ ʚ ʢʥʠʛʘʪʘ. 
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17   ɽʥʝʨʛʦ-ʥʝʟʘʚʠʩʠʤʘ ʧʘʤʝʪ ʟʘ ʜʘʥʥʠ 
(NVDS) 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʩʲʜʲʨʞʘʪ 

ʝʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘ ʧʘʤʝʪ NVDS (Non-Volatile Data Storage) 

ʩ ʦʙʝʤ ʜʦ 100 ʙʘʡʪʘ, ʢʦʷʪʦ ʠʟʜʲʨʞʘ ʥʘ 100 000 ʮʠʢʲʣʘ ʟʘ 

ʟʘʧʠʩ.  

 

ɿʘ ʜʦʩʪʲʧ ʜʦ NVDS ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʚʝ ʧʦʜʧʨʦʛʨʘʤʠ: 

ʧʦʜʧʨʦʛʨʘʤʘ ʟʘ ʟʘʧʠʩ ʠ ʧʦʜʧʨʦʛʨʘʤʘ ʟʘ ʯʝʪʝʥʝ. ʊʝʟʠ 

ʧʦʜʧʨʦʛʨʘʤʠ ʩʘ ʧʨʝʜʝʬʠʥʠʨʘʥʠ ʠ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʥʘ ʘʜʨʝʩʠ 

ʠʟʚʲʥ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, ʠʟʧʦʣʟʚʘʥʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ 

ʢʦʜ. ɼʦʩʪʲʧʲʪ ʜʦ ʪʷʭ ʩʪʘʚʘ ʩ ʠʥʩʪʨʫʢʮʠʷʪʘ CALL. 

 

ɿʘ ʜʘ ʥʝ ʨʘʟʨʫʰʘʚʘʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ, ʪʝʟʠ ʧʦʜʧʨʦʛʨʘʤʠ 

ʩʲʭʨʘʥʷʚʘʪ ʚ ʩʪʝʢʘ ʪʝʢʫʱʠʷ ʥʘʙʦʨ ʦʪ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0 õ 

R15. ʇʨʠ ʠʟʣʠʟʘʥʝ ʦʪ ʪʝʟʠ ʧʦʜʧʨʦʛʨʘʤʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

ʨʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʚʲʟʩʪʘʥʦʚʷʚʘ. 

 

ʇʨʠ ʜʦʩʪʲʧʘ ʜʦ NVDS ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʥʝ ʩʘ ʟʘʙʨʘʥʝʥʠ. ɺʩʷʢʦ 

ʧʨʝʢʲʩʚʘʥʝ, ʢʦʝʪʦ ʚʲʟʥʠʢʚʘ ʧʦ ʚʨʝʤʝ ʥʘ ʜʦʩʪʲʧ ʜʦ NVDS, ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʧʨʦʤʝʥʷ ʨʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ ʠ ʪʝʢʫʱʦʪʦ 

ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʩʪʝʢʘ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

NVDS ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʚʨʝʜʝʥʦ. Zilog ʧʨʝʧʦʨʲʯʚʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʜʘ ʙʲʜʘʪ ʟʘʙʨʘʥʝʥʠ ʧʨʝʜʠ ʜʦʩʪʲʧ ʜʦ NVDS.  

 

ɿʘ ʧʨʘʚʠʣʥʘ ʨʘʙʦʪʘ ʥʘ NVDS, ʬʣʘʰ-ʯʝʩʪʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ 

FFREQH:FFREQL ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʛʨʘʤʠʨʘʥʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʥʘʪʘ ʪʘʢʪʦʚʘ ʯʝʩʪʦʪʘ 

(ʚʠʞʪʝ 15 ʌʣʘʰ-ʧʘʤʝʪ). 
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ɿʘʧʠʩ ʥʘ ʙʘʡʪ ʚ NVDS 

 

ɿʘ ʜʘ ʟʘʧʠʰʝ ʙʘʡʪ ʚ NVDS, ʧʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʪʨʷʙʚʘ 

ʧʲʨʚʦ ʜʘ ʟʘʧʠʰʝ ʘʜʨʝʩʘ (00h õ 63h) ʠ ʩʣʝʜ ʪʦʚʘ ʜʘʥʥʠʪʝ (00h 

õ FFh)  ʚ ʩʪʝʢʘ. ɿʘʧʠʩʲʪ ʥʘ ʜʘʥʥʠʪʝ ʚ NVDS ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 

ʯʨʝʟ ʠʟʚʠʢʚʘʥʝ ʥʘ ʧʦʜʧʦʛʨʘʤʘʪʘ ʟʘ ʟʘʧʠʩ ʥʘ ʘʜʨʝʩ 20B3h. 

ʇʨʠ ʚʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ 

ʟʘʧʠʩʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R0 (ʊʘʙʣ.81). 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʪʨʷʙʚʘ ʜʘ ʤʘʭʥʝ ʘʜʨʝʩʘ ʠ ʙʘʡʪʘ ʩ ʜʘʥʥʠ 

ʦʪ ʩʪʝʢʘ. 

 

ɿʘʧʠʩ ʥʘ ʥʝʚʘʣʠʜʝʥ ʘʜʨʝʩ ʥʷʤʘ ʥʠʢʘʢʲʚ ʝʬʝʢʪ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  FE IGADDR WE 

ɸʜʨʝʩ ʈʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ R0 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-3 - 

2 
ʌʣʘ-hʛʨʝʰʢʘ 

0 ï ʅʷʤʘ ʬʣʘʰ-ʛʨʝʰʢʘ 

1 ï ɺʲʟʥʠʢʘʥʘʣʘ ʝ ʬʣʘʰ-ʛʨʝʰʢʘ 

1 
ʅʝʚʘʣʠʜʝʥ ʘʜʨʝʩ 

0 ï ɺʘʣʠʜʝʥ ʘʜʨʝʩ 

1 ï ʅʝʚʘʣʠʜʝʥ ʘʜʨʝʩ 

0 

ɻʨʝʰʢʘ ʧʨʠ ʟʘʧʠʩ 

0 ï ʅʷʤʘ ʛʨʝʰʢʘ 

1 ï ʀʤʘ ʛʨʝʰʢʘ. ʇʨʠ ʟʘʧʠʩ ʟʘʧʠʩʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ 

      ʠʟʯʠʪʘ ʠ ʘʢʦ ʧʨʦʯʝʪʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ 

      ʟʘʧʠʩʚʘʥʘʪʘ, ʪʦʟʠ ʙʠʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘ. 

 

ʊʘʙʣ. 81 ʉʪʘʪʫʩ ʙʘʡʪ ʧʨʠ NVDS ʟʘʧʠʩ 
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ʏʝʪʝʥʝ ʥʘ ʙʘʡʪ ʦʪ NVDS 

 

ɿʘ ʜʘ ʧʨʦʯʝʪʝ ʙʘʡʪ ʦʪ NVDS, ʧʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʪʨʷʙʚʘ 

ʧʲʨʚʦ ʜʘ ʟʘʧʠʰʝ ʘʜʨʝʩʘ (00h õ 63h) ʚ ʩʪʝʢʘ. ʏʝʪʝʥʝʪʦ ʥʘ 

ʜʘʥʥʠʪʝ ʦʪ NVDS ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʠʟʚʠʢʚʘʥʝ ʥʘ 

ʧʦʜʨʧʦʛʨʘʤʘʪʘ ʟʘ ʯʝʪʝʥʝ ʥʘ ʘʜʨʝʩ 2000h. ʇʨʠ ʚʨʲʱʘʥʝ ʦʪ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʧʨʦʯʝʪʝʥʠʷʪ ʙʘʡʪ ʩʘ ʥʘʤʠʨʘ ʚ ʨʘʙʦʪʥʠʷ 

ʨʝʛʠʩʪʲʨ R0, ʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʯʝʪʝʥʝʪʦ ʩʝ 

ʩʲʭʨʘʥʷʚʘ ʚ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R1 (ʊʘʙʣ.82). 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʪʨʷʙʚʘ ʜʘ ʤʘʭʥʝ ʘʜʨʝʩʘ ʦʪ ʩʪʝʢʘ. 

 

ʏʝʪʝʥʝ ʦʪ ʥʝʚʘʣʠʜʝʥ ʘʜʨʝʩ ʚʨʲʱʘ ʩʪʦʡʥʦʩʪ FFh. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  DE  FE IGADDR  

ɸʜʨʝʩ ʈʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ R1 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-5 - 

4 

ɻʨʝʢhʘ ʥʘ ʜʘʥʥʠʪʝ 

0 ï ʅʷʤʘ ʛʨʝʰʢʘ 

1 ï ɺʲʟʥʠʢʘʥʘʣʘ ʝ ʛʨʝʰʢʘ. ʂʦʛʘʪʦ ʩʝ ʯʝʪʝ NVDS ʘʜʨʝʩ, ʘʢʦ ʩʝ 

       ʥʘʤʝʨʠ ʛʨʝʰʢʘ ʚ ʥʘʡ-ʧʦʩʣʝʜʥʠʪʝ ʜʘʥʥʠ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ 

       ʪʦʟʠ ʘʜʨʝʩ, ʪʦʟʠ ʙʠʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘ. 

3 - 

2 
ʌʣʘ-hʛʨʝʰʢʘ 

0 ï ʅʷʤʘ ʬʣʘʰ-ʛʨʝʰʢʘ 

1 ï ɺʲʟʥʠʢʘʥʘʣʘ ʝ ʬʣʘ -hʛʨʝʰʢʘ 

1 
ʅʝʚʘʣʠʜʝʥ ʘʜʨʝʩ 

0 ï ɺʘʣʠʜʝʥ ʘʜʨʝʩ 

1 ï ʅʝʚʘʣʠʜʝʥ ʘʜʨʝʩ 

0 - 

 

ʊʘʙʣ. 82 ʉʪʘʪʫʩ ʙʘʡʪ ʧʨʠ NVDS ʯʝʪʝʥʝ 
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18  ɼʝʙʲʛʝʨ 

ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore! ʬʘʤʠʣʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩʲʜʲʨʞʘ ʚʛʨʘʜʝʥ 

ʜʝʙʲʛʝʨ (OCD ï On-Chip Debugger), ʢʦʡʪʦ ʠʤʘ ʩʣʝʜʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á ʏʝʪʝʥʝ ʠ ʟʘʧʠʩ ʥʘ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ; 

 

Á ʏʝʪʝʥʝ ʠ ʟʘʧʠʩ ʥʘ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ; 

 

Á ʏʝʪʝʥʝ ʠ ʟʘʧʠʩ ʥʘ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ; 

 

Á ɿʘʜʘʚʘʥʝ ʥʘ ʪʦʯʢʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ (breakpoints); 

 

Á ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8. 

 

ɺʨʲʟʢʘʪʘ ʤʝʞʜʫ ʚʛʨʘʜʝʥʠʷ ʜʝʙʲʛʝʨ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠ 

ʢʦʤʧʶʪʲʨ ʩʪʘʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʬʝʡʩʘ USB SmartCable 

(ʌʠʛ. 34) 

 

 
 

ʌʠʛ. 34 USB SmartCable ʠʥʪʝʨʬʝʡʩ 
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ʉʚʲʨʟʚʘʥʝ ʥʘ ʜʝʙʲʛʝʨʘ ʢʲʤ ʤʠʢʨʦʢʦʥʪʦʣʝʨʘ 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʥʘʯʠʥʘ ʥʘ ʩʚʲʨʟʚʘʥʝ ʥʘ USB 

SmarCable ʠʥʪʝʨʬʝʡʩʘ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

 

 
 

ʌʠʛ. 35 ʉʚʲʨʟʚʘʥʝ ʥʘ USB SmartCable ʠʥʪʝʨʬʝʡʩ ʩ Z8 Encore! ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 
 

 

ʊʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ ʩ USB SmartCable 

 

ɿʘ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʜʝʙʲʛʝʨʘ, ʪʨʷʙʚʘ ʜʘ ʛʦ ʠʟʙʝʨʝʪʝ ʢʘʪʦ 

ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʪʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ. ɿʘ ʮʝʣʪʘ ʚ ʨʘʟʚʦʡʥʘʪʘ 

ʩʨʝʜʘ Zilog Developer Studio II ʠʟʙʝʨʝʪʝ Project Ÿ 

Settingsé. ʆʪʚʘʨʷ ʩʝ ʧʨʦʟʦʨʝʮʘ Project Settings (ʌʠʛ.36). 

ʀʟʙʝʨʝʪʝ ʢʘʪʝʛʦʨʠʷʪʘ Debugger ʠ ʦʪ ʤʝʥʶʪʦ Debug 

Tool:Current  ʠʟʙʝʨʝʪʝ USBSmartCable. 

 

ʉʚʲʨʞʝʪʝ ʜʝʙʲʛʝʨʘ ʢʲʤ ʢʦʤʧʶʪʲʨʘ ʠ ʧʣʘʪʢʘʪʘ (ʌʠʛ.37).  

 

 

ʂʦʥʝʢʪʦʨ 

  

 

 

ɿʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʨʘʟʚʦʡʥʘʪʘ ʧʣʘʪʢʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʠʟʢʣʶʯʝʥʦ ʧʨʝʜʠ ʜʘ ʩʚʲʨʞʝʪʝ/ʦʪʢʘʯʠʪʝ ʜʝʙʲʛʝʨʘ ʢʲʤ/ʦʪ 

ʥʝʷ. 
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ʌʠʛ. 36 Project Ssettings 

 

 
 

ʌʠʛ. 37 ʉʚʲʨʟʚʘʥʝ ʥʘ ʜʝʙʲʛʝʨʘ ʢʲʤ ʧʣʘʪʢʘʪʘ ʠ ʢʦʤʧʶʪʲʨʘ 
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ʀʟʧʦʣʟʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʙʫʪʦʥʠ ʚ ʩʨʝʜʘʪʘ ZDS II, ʟʘ ʜʘ ʩʝ 

ʩʚʲʨʞʝʪʝ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʥʘ ʧʣʘʪʢʘʪʘ ʠ ʜʘ ʟʘʨʝʜʠʪʝ 

ʧʨʦʛʨʘʤʘʪʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

 

 
 |    |_ ɿʘʨʝʞʜʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

 |_ ʉʚʲʨʟʚʘʥʝ ʥʘ  ZDS II ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ  ʧʦʩʨʝʜʩʪʚʦʤ ʜʝʙʲʛʝʨʘ 

 

ʄʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʠ  ʨʝʩʝʪ ʙʫʪʦʥʘ . ZDS II ʩʨʝʜʘʪʘ 

ʧʲʨʚʦ ʱʝ ʩʝ ʩʚʲʨʞʝ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʥʘ ʧʣʘʪʢʘʪʘ, ʩʣʝʜ 

ʢʦʝʪʦ ʱʝ ʟʘʨʝʜʠ ʧʨʦʛʨʘʤʘʪʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

 

ɼʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝ ʜʘ ʥʘʤʝʨʠʪʝ 39 ʆʧʠʩʘʥʠʝ 

ʥʘ ʨʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ Zilog Developer Studio II. 
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19  ɽʣʝʢʪʨʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ 

 

ʇʲʣʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʤʦʞʝ ʜʘ 

ʥʘʤʝʨʠʪʝ ʚ ʦʨʠʛʠʥʘʣʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ Z8Encore!®F083A 

Series. Product Specification (PS026310-1212). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.zilog.com/docs/z8encorexp/PS0263.pdf
http://www.zilog.com/docs/z8encorexp/PS0263.pdf
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20  ʀʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʨʲʯʢʘ 

 

ʄʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʧʨʠ ʠʟʙʦʨʘ ʩʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʦʪ ʩʝʨʠʷʪʘ Z8Encore!F083A. 

 

ʅʦʤʝʨ 

ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 
ʌʣʘʰ RAM  NVDS 

ɸʎʇ 

ʢʘʥʘʣʠ 
ʂʦʨʧʫʩ 

Z8 Encore!F083A ʩ 8kB ʌʣʘʰ  (0ÁC ʜʦ 70ÁC) 

Z8F083ASH020SG 

8kB 256B 100B 

7 SOIC-20 

Z8F083AHH020SG 7 SSOP -20 

Z8F083APH020SG 7 PDIP-20 

Z8F083AQH020SG 7 QFN-20 

Z8F083ASJ020SG 8 SOIC-28 

Z8F083AHJ020SG 8 SSOP-28 

Z8F083AQJ020SG 8 QFN-28 

Z8 Encore!F083A ʩ 8kB ʌʣʘʰ  (-40ÁC ʜʦ 105ÁC) 

Z8F083ASH020EG 

8kB 256B 100B 

7 SOIC-20 

Z8F083AHH020EG 7 SSOP -20 

Z8F083APH020EG 7 PDIP-20 

Z8F083AQH020EG 7 QFN-20 

Z8F083ASJ020EG 8 SOIC-28 

Z8F083AHJ020EG 8 SSOP-28 

Z8F083AQJ020EG 8 QFN-28 

Z8 Encore!F083A ʩ 4kB ʌʣʘʰ  (0ÁC ʜʦ 70ÁC) 

Z8F043ASH020SG 

4kB 256B 100B 

7 SOIC-20 

Z8F043AHH020SG 7 SSOP -20 

Z8F043APH020SG 7 PDIP-20 

Z8F043AQH020SG 7 QFN-20 

Z8F043ASJ020SG 8 SOIC-28 

Z8F043AHJ020SG 8 SSOP-28 

Z8F043AQJ020SG 8 QFN-28 

Z8 Encore!F083A ʩ 4kB ʌʣʘʰ  (-40ÁC ʜʦ 105ÁC) 

Z8F043ASH020EG 
4kB 256B 100B 

7 SOIC-20 

Z8F043AHH020EG 7 SSOP -20 
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Z8F043APH020EG 7 PDIP-20 

Z8F043AQH020EG 7 QFN-20 

Z8F043ASJ020EG 8 SOIC-28 

Z8F043AHJ020EG 8 SSOP-28 

Z8F043AQJ020EG 8 QFN-28 

 

ʊʘʙʣ. 83 Z8 Encore!F083A ʩʝʨʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

 

ɿʥʘʯʝʥʠʝ ʥʘ ʩʠʤʚʦʣʠʪʝ ʚ ʥʦʤʝʨʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ: 

 
Z8 F  08  3A  S  H  020   S  G 

  |    |    |      |     |    |     |      |    |_ G = Green Plastic Packaging Compound 

  |    |    |      |     |    |     |      |  

  |    |    |      |     |    |     |      |      ʊʝʤʧʝʨʘʪʫʨʝʥ ʦʙʭʚʘʪ 

  |    |    |      |     |    |     |      |___ S = ʉʪʘʥʜʘʨʪʝʥ, 0ÁC ʜʦ 70ÁC 

  |    |    |      |     |    |     |              ɽ = ʈʘʟʰʠʨʝʥ, -40ÁC ʜʦ 105ÁC 

  |    |    |      |     |    |     |               

  |    |    |      |     |    |     |              ʉʢʦʨʦʩʪ      

  |    |    |      |     |    |     |_______ 020 = 20MHz                 

  |    |    |      |     |    |                   

  |    |    |      |     |    |              ɹʨʦʡ ʠʟʚʦʜʠ 

  |    |    |      |     |    |__________ H = 20              

  |    |    |      |     |              J  = 28  

  |    |    |      |     |     

  |    |    |      |     |                         ʂʦʨʧʫʩ 

  |    |    |      |     |____________ P = PDIP              

  |    |    |      |          Q = QFN  

  |    |    |      |                   S = SOIC 

  |    |    |      |                               H = SSOP  

  |    |    |      | 

  |    |    |      |         ʊʠʧ ʫʩʪʨʦʡʩʪʚʦ         
  |    |    |      |_______________ 3A = ɽʢʠʧʠʨʘʥʦ ʩ ʙʲʨʟ ɸʎʇ 
  |    |    |       
  |    |    |                ʈʘʟʤʝʨ ʧʘʤʝʪ 
  |    |    |__________________  08 = 8kB ʌʣʘʰ       
  |    |               04 = 4kB ʌʣʘʰ           
  |    | 
  |    |           ʊʠʧ ʧʘʤʝʪ 
  |    |_____________________ F = ʌʣʘʰ 
  |   

  |            ʌʘʤʠʣʠʷ 

  |________________________ Z8 = Zilog 8 ʙʠʪʦʚʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 
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ʏʘʩʪ II 

ʂʨʘʪʲʢ ʉ ʩʧʨʘʚʦʯʥʠʢ 
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21 ɺʲʚʝʜʝʥʠʝ 

 

ʇʨʦʛʨʘʤʥʠʷʪ ʝʟʠʢ ʉ ʝ ʩʲʟʜʘʜʝʥ ʧʨʝʟ 70-ʪʝ ʛʦʜʠʥʠ ʥʘ 

ʤʠʥʘʣʠʷ ʚʝʢ ʦʪ ɼʝʥʠʩ ʈʠʯʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ɹʝʣ. ʇʨʝʟ 

1978ʛ., ʟʘʝʜʥʦ ʩ ɹʨʘʷʥ ʂʲʨʥʠʛʲʥ, ʪʦʡ ʧʫʙʣʠʢʫʚʘ ʧʲʨʚʘʪʘ 

ʚʝʨʩʠʷ ʥʘ ʝʟʠʢʘ ʉ, ʢʦʷʪʦ ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ ʝ ʠʟʚʝʩʪʥʘ ʢʘʪʦ 

K& R ʩʪʘʥʜʘʨʪ. 

 

ɽʟʠʢʲʪ ʉ ʝ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ ʧʲʨʚʦ ʧʨʝʟ 1989 ʛ. ʦʪ ANSI 

(American National Standards Institute) ʢʦʤʠʪʝʪʘ. ʇʨʝʟ 

1990 ʛ. ʪʦʟʠ ʩʪʘʥʜʘʨʪ ʝ ʧʨʠʝʪ ʠ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ISO (International Standards Organization). 

ɿʘʪʦʚʘ ʪʦʡ ʩʝ ʥʘʨʠʯʘ ʦʱʝ ANSI/ISO ʩʪʘʥʜʘʨʪ ʥʘ ʝʟʠʢʘ ʉ. 

ʊʝʟʠ ʜʚʘ ʩʪʘʥʜʘʨʪʘ ʩʘ ʝʜʥʘʢʚʠ ʠ ʯʝʩʪʦ ʩʝ ʥʘʨʠʯʘʪ ʉ89 ʠʣʠ 

ʉ90, ʠ ʩʝ ʦʟʥʘʯʘʚʘʪ ʩʲʦʪʚʝʪʥʦ ʢʘʪʦ ANSI X3.159-1989 ʠ 

ISO/IEC 9899:1990. ʇʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ 

ʩʪʘʥʜʘʨʪʲʪ ʧʨʝʪʲʨʧʷʚʘ ʥʷʢʦʣʢʦ ʢʦʨʝʢʮʠʠ ʠ ʜʦʙʘʚʢʠ ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʜʦʣʫ: 

 

ISO/IEC 9899:1990/Cor 1:1994  

ISO/IEC 9899:1990/Amd 1:1995 (ʅʘʨʠʯʘʥ ʬʦʨʤʘʣʥʦ ʉ95) 

ISO/IEC 9899:1990/Cor 2:1996  

 

ʇʨʝʟ 1999 ʛ. ʝ ʧʨʠʝʪ ʥʦʚ ʩʪʘʥʜʘʨʪ ISO/IEC 9899:1999, ʢʦʡʪʦ 

ʟʘʤʝʥʷ ʧʨʝʜʭʦʜʥʠʷ ʩ ʚʩʠʯʢʠ ʢʦʨʝʢʮʠʠ ʠ ʜʦʙʘʚʢʠ. ʊʦʟʠ 

ʩʪʘʥʜʘʨʪ ʝ ʠʟʚʝʩʪʝʥ ʦʱʝ ʢʘʪʦ ʉ99. ʊʦʡ ʩʲʱʦ ʧʨʝʪʲʨʧʷʚʘ 

ʠʟʤʝʥʝʥʠʷ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʜʦʣʫ: 

 

ISO/IEC 9899:1999/Cor 1:2001  

ISO/IEC 9899:1999/Cor 2:2004  

ISO/IEC 9899:1999/Cor 3:2007  

 

ʇʨʝʟ 2011 ʛ. ʝ ʧʨʠʝʪ ʥʦʚ ʩʪʘʥʜʘʨʪ ISO/IEC 9899:2011, 

ʬʦʨʤʘʣʥʦ ʥʘʨʠʯʘʥ ʉ11. 
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ʉʪʘʥʜʘʨʪʲʪ C95 (ISO/IEC 9899:1990/Amd 1:1995) e ʦʩʥʦʚʘ ʥʘ 

ʝʟʠʢʘ ʉ++, ʢʦʡʪʦ ʧʲʢ ʝ ʦʩʥʦʚʘ ʥʘ ʜʚʘʪʘ ʥʘʡ-ʧʦʧʫʣʷʨʥʠ ʝʟʠʢʘ 

ʟʘ ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ: C# ʠ Java. 

 

ʌʠʛ.38 ʧʦʢʘʟʚʘ ʥʘʛʣʝʜʥʦ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʧʝʨʠʦʜʠ ʥʘ 

ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʥʘ ʝʟʠʢʘ ʉ. 

 

 
 

ʌʠʛ. 38 ʉʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʥʘ ʝʟʠʢʘ ʉ 

ʉ89(ʉ90) 

Cor1:1994 

Amd1:1995 

Cor2:1996 

C99 

Cor1:2001 

Cor2:2004 

 

Cor3:2007 

 

C11 

C++ 

C# 

Java 
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ɺʲʧʨʝʢʠ ʯʝ ʉ ʝ ʝʟʠʢ ʟʘ ʦʙʱʘ ʫʧʦʪʨʝʙʘ, ʪʦʡ ʥʘʡ-ʯʝʩʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘ ʚ ʩʠʩʪʝʤʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʊʦʚʘ ʚʢʣʶʯʚʘ 

ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨ, ʢʦʡʪʦ ʫʧʨʘʚʣʷʚʘ ʢʦʤʧʶʪʲʨʥʠʷ 

ʭʘʨʜʫʝʨ ʜʠʨʝʢʪʥʦ, ʢʘʪʦ ʜʨʘʡʚʝʨʠ, ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʠ 

ʩʦʬʪʫʝʨ ʟʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ (firmware ). ɽʟʠʢʲʪ ʉ ʝ 

ʦʨʠʝʥʪʠʨʘʥ ʢʲʤ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʜʥʝʰʥʠʪʝ ʢʦʤʧʶʪʨʠ ʠ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʩʣʝʜʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ: 

 

Á ʄʘʣʲʢ, ʩʙʠʪ, ʥʦ ʤʦʱʝʥ ʝʟʠʢ; 

 

Á ʉʦʨʩ-ʢʦʜʲʪ ʝ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʧʨʝʥʦʩʠʤʦʩʪ; 

 

Á ʄʘʰʠʥʥʠʷʪ ʢʦʜ ʝ ʝʬʠʢʘʩʝʥ; 

 

Á ʉ-ʢʦʤʧʠʣʘʪʦʨʠ ʩʘ ʥʘʣʠʯʥʠ ʟʘ ʚʩʠʯʢʠ ʜʥʝʰʥʠ 

ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ. 

 

ʆʧʠʩʘʥʠʝʪʦ ʥʘ ʝʟʠʢʘ ʉ ʚ ʪʘʟʠ ʯʘʩʪ ʩʝ ʙʘʟʠʨʘ ʦʩʥʦʚʥʦ ʥʘ ʉ89 

ʩʪʘʥʜʘʨʪʘ ʠ ʥʷʢʦʠ ʥʦʚʦʚʲʚʝʜʝʥʠʷ ʥʘ ʉ99 ʩʪʘʥʜʘʨʪʘ.  
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22 ʆʩʥʦʚʠ 

 ʉʪʨʫʢʪʫʨʘ ʥʘ ʉ ʧʨʦʛʨʘʤʘ 

 

ɻʨʘʜʠʚʥʠʪʝ ʙʣʦʢʦʚʝ ʥʘ ʝʜʥʘ ʉ ʧʨʦʛʨʘʤʘ ʩʘ ʬʫʥʢʮʠʠʪʝ. 

ʌʫʥʢʮʠʷʪʘ ʝ ʧʦʜʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘ ʧʨʠ ʥʝʡʥʦʪʦ 

ʩʪʘʨʪʠʨʘʥʝ (ʠʟʚʠʢʚʘʥʝ). ɺʩʷʢʘ ʉ ʧʨʦʛʨʘʤʘ ʟʘʧʦʯʚʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʦʪ ʩʧʝʮʠʘʣʥʘ ʬʫʥʢʮʠʷ, ʥʘʨʝʯʝʥʘ main(), 

ʢʦʷʪʦ ʩʝ ʠʟʚʠʢʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. 

ʊʘʟʠ ʬʫʥʢʮʠʷ ʝ ʦʧʨʝʜʝʣʝʥʘ ʦʪ ʩʪʘʥʜʘʨʪʘ ʉ ʠ ʟʘʜʲʣʞʠʪʝʣʥʦ 

ʪʨʷʙʚʘ ʜʘ ʧʨʠʩʲʩʪʚʘ ʚʲʚ ʚʩʷʢʘ ʉ ʧʨʦʛʨʘʤʘ. ʌʫʥʢʮʠʠʪʝ ʩʝ 

ʨʘʟʜʝʣʷʪ ʥʘ ʙʠʙʣʠʦʪʝʯʥʠ ʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ. ɹʠʙʣʠʦʪʝʯʥʠʪʝ 

ʬʫʥʢʮʠʠ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʘ ʢʦʤʧʠʣʘʪʦʨʘ ʠ 

ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʛʦʪʦʚʦ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ. ɹʠʙʣʠʦʪʝʯʥʠʪʝ 

ʬʫʥʢʮʠʠ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʠ 

ʥʝʩʪʘʥʜʘʨʪʥʠ. ʉʪʘʥʜʘʨʪʥʠ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʦʪ ʉ 

ʩʪʘʥʜʘʨʪʘ. ʂʲʤ ʪʷʭ ʚʩʝʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣ ʥʘ ʉ ʢʦʤʧʠʣʘʪʦʨ 

ʤʦʞʝ ʜʘ ʜʦʙʘʚʠ ʩʚʦʠ ʙʠʙʣʠʦʪʝʯʥʠ ʬʫʥʢʮʠʠ. 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʬʫʥʢʮʠʠ ʩʝ ʩʲʟʜʘʚʘʪ ʦʪ ʩʘʤʠʷ ʧʨʦʛʨʘʤʠʩʪ. 

 

ɽʜʥʘ ʉ ʧʨʦʛʨʘʤʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʩʦʨʩ-ʬʘʡʣʦʚʝ. 

ʌʠʛ.39 ʧʨʝʜʩʪʘʚʷ ʪʠʧʠʯʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʤʥʦʛʦʬʘʡʣʦʚʘ ʉ 

ʧʨʦʛʨʘʤʘ. ʆʙʠʢʥʦʚʝʥo ʩʦʨʩ-ʬʘʡʣʲʪ, ʢʲʜʝʪʦ ʩʝ ʥʘʤʠʨʘ 

ʬʫʥʢʮʠʷʪʘ main, ʩʝ ʦʙʦʟʥʘʯʘʚʘ ʢʘʪʦ main.c. ɿʘ ʚʩʝʢʠ ʩʦʨʩ-

ʬʘʡʣ ʩʝ ʩʲʟʜʘʚʘ ʭʝʜʲʨ-ʬʘʡʣ ʩʲʩ ʩʲʱʦʪʦ ʠʤʝ, ʢʦʡʪʦ ʩʝ 

ʚʢʣʶʯʚʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʩʦʨʩ-ʬʘʡʣʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʠʨʝʢʪʠʚʘʪʘ 

#include. ʍʝʜʲʨ-ʬʘʡʣʲʪ ʩʲʜʲʨʞʘ ʜʝʬʠʥʠʮʠʠ ʥʘ ʤʘʢʨʦʩʠ, 

ʜʝʢʣʘʨʘʮʠʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʪʠʧʦʚʝ (ʩ struct, union, enum ʠ 

typedef), ʜʝʢʣʘʨʘʮʠʠ ʥʘ ʚʲʥʰʥʠ ʧʨʦʤʝʥʣʠʚʠ ʠ ʧʨʦʪʦʪʠʧʠ ʥʘ 

ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʦʩʪʲʧʥʠ ʠ ʟʘ ʜʨʫʛʠ ʩʦʨʩ-

ʬʘʡʣʦʚʝ. ɺʩʝʢʠ ʩʦʨʩ-ʬʘʡʣ, ʢʦʡʪʦ ʠʟʧʦʣʟʚʘ ʠʟʙʨʦʝʥʠʪʝ ʧʦ-

ʛʦʨʝ ʜʝʬʠʥʠʮʠʠ ʠ ʜʝʢʣʘʨʘʮʠʠ, ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʠ 

ʩʲʦʪʚʝʪʥʠʷ ʭʝʜʲʨ-ʬʘʡʣ. ʊʦʚʘ ʝ ʦʪʙʝʣʷʟʘʥʦ ʥʘ ʬʠʛʫʨʘʪʘ ʩʲʩ 

ʩʪʨʝʣʢʠ. ʅʘʧʨʠʤʝʨ main.c ʠʟʧʦʣʟʚʘ ʜʝʬʠʥʠʮʠʠʪʝ ʠ 

ʜʝʢʣʘʨʘʮʠʠʪʝ ʥʘ fil e1.h,é,fileN.h ʠ ʟʘʪʦʚʘ ʪʝʟʠ ʭʝʜʲʨ-

ʬʘʡʣʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʦʙʘʚʝʥʠ ʚ ʥʝʛʦ. ɸʥʘʣʦʛʠʯʥʦ file1.c  
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ʌʠʛ. 39 ʊʠʧʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʉ ʧʨʦʛʨʘʤʘ 
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ʠʟʧʦʣʟʚʘ ʜʝʬʠʥʠʮʠʠʪʝ ʠ ʜʝʢʣʘʨʘʮʠʠʪʝ ʥʘ file1_1.h,é, 

file1_N.h ʠ ʟʘʪʦʚʘ ʪʝʟʠ ʭʝʜʲʨ-ʬʘʡʣʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʜʦʙʘʚʝʥʠ ʚ ʥʝʛʦ, ʠ ʪ.ʥ. 

 

ʅʘʡ-ʦʙʱʦ ʝʜʥʘ ʉ ʧʨʦʛʨʘʤʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʧʦ ʩʣʝʜʥʠʷ 

ʥʘʯʠʥ: 

 
/*********************************************************  
 ǉ  ʦƚ Ƞɜɝɰɩɔɒɟɗ ɟɒ ɧɗɖɬɢ-ɦɒɛɝɠɔɗ                        ǉ                     
 ********************************************************/  
#inlcude   < ɧɗɖɬɢ-ɦɒɛɝʦƚÈ ˲ 
#inlcude   ˱ ɧɗɖɬɢ-ɦɒɛɝʧƚÈ ˲ 
....  
#inlcude   ˱ ɧɗɖɬɢ-ɦɒɛɝ.ƚÈ ˲ 
 
/*********************************************************  
ǉ ʧƚ Ȭɡɚɣɒɟɚɗ ɟɒ ɡɢɠɤɠɤɚɡɚɤɗ ɟɒ ɡɠɤɢɗɓɚɤɗɝɣɜɚɤɗ ɦɥɟɜɨɚɚ  ǉ                     
*********************************************************/  
ɤɚɡ  ɚɞɗ-ɦɥɟɜɨɚɱʦƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱʧƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
....  
ɤɚɡ  ɚɞɗ-ɦɥɟɜɨɚɱ.ƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
 
/************************************** *******************  
ǉ ʨƚ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɕɝɠɓɒɝɟɚ ɡɢɠɞɗɟɝɚɔɚ                   ǉ                     
*********************************************************/  
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʧƘ 
....  
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ.Ƙ 
 
/************************* ********************************                
ǉ ʩƚ ȫɒɩɒɝɠ ɟɒ ȯ ɡɢɠɕɢɒɞɒɤɒ                              ǉ 
ǉ    Ȧəɡɬɝɟɗɟɚɗɤɠ ɟɒ ȯ ɡɢɠɕɢɒɞɒɤɒ əɒɡɠɩɔɒ ɤɥɜƞ           ǉ                     
*********************************************************/  
int  main( void )  
{  
 Ƴǉ ʩƚʦ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɝɠɜɒɝɟɚ ɡɢɠɞɗɟɝɚɔɚ  ǉƳ                                  
 ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
 ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʧƘ 
 ....  
 ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ.Ƙ 
 
       Ƴǉ ʩƚʧ ȭɠɤɢɗɓɚɤɗɝɣɜɚ ɜɠɖ                 ǉƳ 
       ɠɡɗɢɒɤɠɢʦƘ 
       ɠɡɗɢɒɤɠɢʧƘ 
  ....  
       ɠɡɗɢɒɤɠɢ.Ƙ 
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  return  0;  
}  
 
/*********************************************************               
ǉ          ʪƚ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɠɤɢɗɓɚɤɗɝɣɜɚɤɗ ɦɥɟɜɨɚɚ      ǉ                     
*********************************************************/  
ɤɚɡ   ɚɞɗ-ɦɥɟɜɨɚɱʦƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  

Ƴǉ ʪƚʦ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɝɠɜɒɝɟɚ ɡɢɠɞɗɟɝɚɔɚ  ǉƳ                                  
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʧƘ 
....  
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ.Ƙ 
 
Ƴǉ ʪƚʧ ȭɠɤɢɗɓɚɤɗɝɣɜɚ ɜɠɖ                 ǉƳ 
ɠɡɗɢɒɤɠɢʦƘ 
ɠɡɗɢɒɤɠɢʧƘ 
....  
ɠɡɗɢɒɤɠɢ.Ƙ 

}  
 
ɤɚɡ   ɚɞɗ-ɦɥɟɜɨɚɱʧƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  

Ƴǉ ʪƚʦ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɝɠɜɒɝɟɚ ɡɢɠɞɗɟɝɚɔɚ  ǉƳ                                  
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʧƘ 
....  
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ.Ƙ 
 
Ƴǉ ʪƚʧ ȭɠɤɢɗɓɚɤɗɝɣɜɚ ɜɠɖ                 ǉƳ 
ɠɡɗɢɒɤɠɢʦƘ 
ɠɡɗɢɒɤɠɢʧƘ 
....  
ɠɡɗɢɒɤɠɢ.Ƙ 

}  
....  
 
ɤɚɡ   ɚɞɗ-ɦɥɟɜɨɚɱ.ƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  

Ƴǉ ʪƚʦ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɝɠɜɒɝɟɚ ɡɢɠɞɗɟɝɚɔɚ  ǉƳ                                  
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʧƘ 
....  
ɤɚɡ  ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ.Ƙ 
 
Ƴǉ ʪƚʧ ȭɠɤɢɗɓɚɤɗɝɣɜɚ ɜɠɖ                 ǉƳ 
ɠɡɗɢɒɤɠɢʦƘ 
ɠɡɗɢɒɤɠɢʧƘ 
....  
ɠɡɗɢɒɤɠɢ.Ƙ 

}  
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ʆʩʥʦʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ʝʜʥʘ ʉ ʧʨʦʛʨʘʤʘ ʩʘ : 

 

Á ʍʝʜʲʨ-ʬʘʡʣʦʚʝ ï ʊʦʚʘ ʩʘ ʬʘʡʣʦʚʝ ʩ ʨʘʟʰʠʨʝʥʠʝ .h, 

ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʟʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʥʘʧʨʠʤʝʨ ʧʨʦʪʦʪʠʧʠ ʥʘ 

ʙʠʙʣʠʦʪʝʯʥʠ ʬʫʥʢʮʠʠ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʪʝʟʠ ʬʘʡʣʦʚʝ 

ʩʝ ʚʢʣʶʯʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʝʜʧʨʦʮʝʩʦʨʥʘʪʘ ʜʠʨʝʢʪʠʚʘ 

#include.    

                               

Á ʇʨʦʪʦʪʠʧʠ ʥʘ ʬʫʥʢʮʠʠ ï ʇʨʦʪʦʪʠʧʲʪ ʥʘ ʝʜʥʘ 

ʬʫʥʢʮʠʷ ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʢʦʤʧʠʣʘʪʦʨʘ ʟʘ ʩʘʤʘʪʘ 

ʬʫʥʢʮʠʷ. ɺʲʧʨʝʢʠ ʯʝ ʪʝ ʥʝ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ, ʚʩʷʢʘ 

ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʘ ʠʟʧʦʣʟʚʘ 

ʧʨʦʪʦʪʠʧʠ. 

 

Á ɻʣʦʙʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ ï ʧʨʦʤʝʥʣʠʚʘʪʘ ʝ ʦʙʣʘʩʪ ʦʪ 

ʧʘʤʝʪʪʘ, ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ. ʂʦʛʘʪʦ 

ʝʜʥʘ ʧʨʦʤʝʥʣʠʚʘ ʝ ʦʙʷʚʝʥʘ ʠʟʚʲʥ ʚʩʠʯʢʠ ʬʫʥʢʮʠʠ, ʪʷ 

ʩʝ ʥʘʨʠʯʘ ʛʣʦʙʘʣʥʘ. ɻʣʦʙʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʤʦʛʘʪ ʜʘ 

ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʚʩʠʯʢʠ ʬʫʥʢʮʠʠ. 

 

Á ʌʫʥʢʮʠʷ main() ï ʆʩʥʦʚʥʠʪʝ ʛʨʘʜʠʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ 

ʝʜʥʘ ʉ ʧʨʦʛʨʘʤʘ ʩʘ ʬʫʥʢʮʠʠʪʝ. ʌʫʥʢʮʠʷʪʘ ʚ ʝʟʠʢʘ ʉ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʜʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘ ʧʨʠ 

ʥʝʡʥʦʪʦ ʠʟʚʠʢʚʘʥʝ. ɺʩʷʢʘ ʝʜʥʘ ʉ ʧʨʦʛʨʘʤʘ ʟʘʧʦʯʚʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʦʪ ʩʧʝʮʠʘʣʥʘ ʬʫʥʢʮʠʷ, ʥʘʨʝʯʝʥʘ 

main(), ʢʦʷʪʦ ʩʝ ʠʟʚʠʢʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʩʪʘʨʪʠʨʘʥʝ 

ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʊʘʟʠ ʬʫʥʢʮʠʷ ʝ ʦʧʨʝʜʝʣʝʥʘ ʦʪ 

ʩʪʘʥʜʘʨʪʘ ʉ ʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʧʨʠʩʲʩʪʚʘ ʚʲʚ 

ʚʩʷʢʘ ʝʜʥʘ ʉ ʧʨʦʛʨʘʤʘ. ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

ʟʘʧʦʯʚʘ ʩʣʝʜ ʦʪʚʘʨʷʱʘʪʘ ʬʠʛʫʨʥʘ ʩʢʦʙʘ {  ʠ ʟʘʚʲʨʰʚʘ 

ʩʣʝʜ ʟʘʪʚʘʨʷʱʘʪʘ ʬʠʛʫʨʥʘ ʩʢʦʙʘ }  ʥʘ main(). 

                          

Á ʃʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ ï ʢʦʛʘʪʦ ʝʜʥʘ ʧʨʦʤʝʥʣʠʚʘ ʝ 

ʦʙʷʚʝʥʘ ʚʲʪʨʝ ʚ ʝʜʥʘ ʬʫʥʢʮʠʷ, ʪʷ ʩʝ ʥʘʨʠʯʘ ʣʦʢʘʣʥʘ. 

ʃʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʦʪ 

ʬʫʥʢʮʠʷʪʘ, ʚ ʢʦʷʪʦ ʩʘ ʦʙʷʚʝʥʠ. ʊʝ ʥʝ ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ 
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ʜʨʫʛʠ ʬʫʥʢʮʠʠ. 

 

Á ʌʫʥʢʮʠʠ - ʌʫʥʢʮʠʠʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʙʠʙʣʠʦʪʝʯʥʠ ʠ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ. ɹʠʙʣʠʦʪʝʯʥʠʪʝ ʬʫʥʢʮʠʠ ʩʝ 

ʧʨʝʜʦʩʪʘʚʷʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʘ ʢʦʤʧʠʣʘʪʦʨʘ ʠ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʥʘʛʦʪʦʚʦ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ. ɹʠʙʣʠʦʪʝʯʥʠʪʝ 

ʬʫʥʢʮʠʠ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʠ 

ʥʝʩʪʘʥʜʘʨʪʥʠ. ʉʪʘʥʜʘʨʪʥʠ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ 

ʜʝʬʠʥʠʨʘʥʠ ʦʪ ʉ ʩʪʘʥʜʘʨʪʘ. ʂʲʤ ʪʷʭ ʚʩʝʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣ ʥʘ ʉ ʢʦʤʧʠʣʘʪʦʨ ʤʦʞʝ ʜʘ ʜʦʙʘʚʠ ʩʚʦʠ 

ʙʠʙʣʠʦʪʝʯʥʠ ʬʫʥʢʮʠʠ. ʇʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʬʫʥʢʮʠʠ ʩʝ 

ʩʲʟʜʘʚʘʪ ʦʪ ʩʘʤʠʷ ʧʨʦʛʨʘʤʠʩʪ. ʇʦʜʦʙʥʦ ʥʘ ʬʫʥʢʮʠʷʪʘ 

main(), ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʜʘ ʥʘ ʚʩʷʢʘ ʬʫʥʢʮʠʷ 

ʟʘʧʦʯʚʘ ʠ ʟʘʚʲʨʰʚʘ ʩ ʦʪʚʘʨʷʱʘ ʠ ʟʘʪʚʘʨʷʱʘ ʬʠʛʫʨʥʘ 

ʩʢʦʙʘ. ʊʷʣʦʪʦ (ʢʦʜʲʪ) ʥʘ ʝʜʥʘ ʬʫʥʢʮʠʷ ʩʝ ʠʟʛʨʘʞʜʘ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʦʧʝʨʘʪʦʨʠ. ʌʫʥʢʮʠʠʪʝ ʤʦʛʘʪ ʜʘ ʧʨʠʝʤʘʪ 

ʩʪʦʡʥʦʩʪʠ ʠ ʜʘ ʚʨʲʱʘʪ ʨʝʟʫʣʪʘʪ. 

 

Á ʆʧʝʨʘʪʦʨʠ - ʆʧʝʨʘʪʦʨʲʪ ʝ ʧʨʦʛʨʘʤʥʘ ʢʦʥʩʪʨʫʢʮʠʷ, 

ʢʦʷʪʦ ʠʟʚʲʨʰʚʘ ʥʷʢʘʢʚʦ ʜʝʡʩʪʚʠʝ. ɺʩʠʯʢʠ ʦʧʝʨʘʪʦʨʠ ʚ 

ʉ ʟʘʚʲʨʰʚʘʪ ʩ ʪʦʯʢʘ ʠ ʟʘʧʝʪʘʷ. ʊʷ ʩʣʫʞʠ ʟʘ 

ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʢʨʘʡ ʥʘ ʦʧʝʨʘʪʦʨ. ʉʣʝʜ ʢʘʪʦ ʝʜʠʥ 

ʦʧʝʨʘʪʦʨ ʩʝ ʠʟʧʲʣʥʠ, ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʤʠʥʘʚʘ ʢʲʤ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠʷ ʦʧʝʨʘʪʦʨ.  

             

Á ʂʦʤʝʥʪʘʨʠ - ʂʦʤʝʥʪʘʨʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦ 

ʩʲʦʙʱʝʥʠʝ ʟʘʪʚʦʨʝʥʦ ʤʝʞʜʫ  /*  ʠ */ . ɺʩʠʯʢʦ ʧʦʩʪʘʚʝʥʦ 

ʤʝʞʜʫ ʪʝʟʠ ʩʠʤʚʦʣʠ ʩʝ ʠʛʥʦʨʠʨʘ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ ʠ 

ʩʣʫʞʠ ʝʜʠʥʩʪʚʝʥʦ ʟʘ ʧʦʷʩʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ.  

 

ʅʘʧʨʠʤʝʨ: 

 

/* ʊʦʚʘ ʝ ʢʦʤʝʥʪʘʨ */ 

 

ʠʣʠ 

 

/* ʊʦʚʘ ʩʲʱʦ ʝ ʢʦʤʝʥʪʘʨ, ʥʦ ʥʘ ʥʷʢʦʣʢʦ ʨʝʜʘ */ 
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ɺʲʧʨʝʢʠ ʯʝ ʢʦʤʝʥʪʘʨʠʪʝ ʥʝ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ, ʪʝ ʩʘ 

ʤʥʦʛʦ ʧʦʣʝʟʥʠ. ɺʩʷʢʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʠʩʘʥʘ 

ʧʨʦʛʨʘʤʘ ʠʟʧʦʣʟʚʘ ʢʦʤʝʥʪʘʨʠ, ʟʘ ʜʘ ʜʦʢʫʤʝʥʪʠʨʘ ʢʦʜʘ 

ʠ ʜʝʡʩʪʚʠʷʪʘ, ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ. 

 

ʅʘʡ-ʢʨʘʪʢʦ ʢʘʟʘʥʦ, ʝʜʥʘ ʉ ʧʨʦʛʨʘʤʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʬʫʥʢʮʠʠ, 

ʢʦʠʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʦʧʝʨʘʪʦʨʠ.  

 

ʌʠʛ.40 ʠ 41 ʧʦʢʘʟʚʘʪ ʧʨʠʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ .h ʠ .ʩ ʬʘʡʣ 

ʩʲʦʪʚʝʪʥʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʌʠʛ. 40 ʇʨʠʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ .h ʬʘʡʣ 

#ifndef  FILENAME_H 
#define  FILENAME_H 
 
Ƴǉ ʦƚ Ȭɡɚɣɒɟɚɗ ɟɒ ɦɒɛɝɒƙ ɚɞɗƗ ɒɔɤɠɢƗ ɔɗɢɣɚɱ ɚ ɤƚɟƚ   ǉƳ 
...  
Ƴǉ ʧƚ ȯɚɣɤɗɞɟɚ ɧɗɖɬɢ-ɦɒɛɝɠɔɗ                         */  
#include  <SystemHeader. h> 
...  
Ƴǉ ʨƚ ȭɠɤɢɗɓɚɤɗɝɣɜɚ ɧɗɖɬɢ-ɦɒɛɝɠɔɗ                    ǉƳ 
#include  " UserHeader . h"  
...  
Ƴǉ ʩƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɔɬɟɪɟɚ ɞɒɜɢɠɣɚ                    ǉƳ 
#define   ɚɞɗ-ɞɒɜɢɠɣ əɒɞɗɟɱɫ-ɤɗɜɣɤ 
...  
Ƴǉ ʪƚ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɔɬɟɪɟɚ ɡɠɤɢɗɓɚɤɗɝɣɜɚ ɤɚɡɠɔɗ      ǉƳ 
struct   ɚɞɗ-ɣɤɢɥɜɤɥɢɒ  {ɩɝɗɟɠɔɗ} ;  
...  
union    ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗ {ɩɝɗɟɠɔɗ} ;  
...  
enum    ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗ {ɩɝɗɟɠɔɗ} ;  
...  
typedef  ɤɚɡ ɟɠɔɠ-ɚɞɗ-ɟɒ-ɤɚɡƘ 
...  
/* 6ƚ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɝɠɜɒɝɟɚ ɜɠɟɣɤɒɟɤɚ                 ǉƳ 
static  const  ɤɚɡ ɚɞɗ-ɜɠɟɣɤɒɟɤɒƘ 
. ..  
Ƴǉ ʬƚ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɔɬɟɪɟɚ ɡɢɠɞɗɟɝɚɔɚ       ǉƳ 
extern  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒƘ 
...  
Ƴǉ ʭƚ ȭɢɠɤɠɤɚɡɚ ɟɒ ɔɬɟɪɟɚ ɦɥɟɜɨɚɚ                    ǉƳ 
extern  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
 
...  
 
#endif  
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ʌʠʛ. 41 ʇʨʠʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ .c ʬʘʡʣ 

 

Ƴǉ ʦƚ Ȭɡɚɣɒɟɚɗ ɟɒ ɦɒɛɝɒƙ ɚɞɗƗ ɒɔɤɠɢƗ ɔɗɢɣɚɱ ɚ ɤƚɟƚ   ǉ/  
...  
Ƴǉ ʧƚ ȯɚɣɤɗɞɟɚ ɧɗɖɬɢ-ɦɒɛɝɠɔɗ                         ǉƳ 
#include  <SystemHeader. h> 
...  
Ƴǉ ʨƚ ȭɠɤɢɗɓɚɤɗɝɣɜɚ ɧɗɖɬɢ-ɦɒɛɝɠɔɗ                    ǉƳ 
#include  " UserHeader . h"  
...  
Ƴǉ ʩƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɔɬɤɢɗɪɟɚ ɞɒɜɢɠɣɚ                  */  
#define   ɚɞɗ-ɞɒɜɢɠɣ əɒɞɗɟɱɫ-ɤɗɜɣɤ 
...  
Ƴǉ ʪƚ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɔɬɤɢɗɪɟɚ ɡɠɤɢɗɓɚɤɗɝɣɜɚ ɤɚɡɠɔɗ    ǉƳ 
struct   ɚɞɗ-ɣɤɢɥɜɤɥɢɒ  {ɩɝɗɟɠɔɗ} ;  
...  
union    ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗ {ɩɝɗɟɠɔɗ} ;  
...  
enum    ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗ {ɩɝɗɟɠɔɗ} ;  
...  
typedef  ɤɚɡ ɟɠɔɠ-ɚɞɗ-ɟɒ-ɤɚɡƘ 
...  
Ƴǉ ʫƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɜɠɟɣɤɒɟɤɚ                */  
const  ɤɚɡ ɚɞɗ-ɜɠɟɣɤɒɟɤɒ = ɚɟɚɨɚɒɝɚəɒɤɠɢƘ 
...  
/* 7ƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɔɬɟɪɟɚ ɡɢɠɞɗɟɝɚɔɚ        ǉƳ 
ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒƘ 
...  
/* 8ƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɝɠɜɒɝɟɚ ɜɠɟɣɤɒɟɤɚ                 ǉƳ 
static  const  ɤɚɡ ɚɞɗ-ɜɠɟɣɤɒɟɤɒ = ɚɟɚɨɚɒɝɚəɒɤɠɢƘ 
...  
/* 9. Ȣɗɦɚɟɚɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɣɤɒɤɚɩɟɚ ɡɢɠɞɗɟɝɚɔɚ      ǉƳ 
static  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒƘ 
...  
/* 10ƚ ȭɢɠɤɠɤɚɡɚ ɟɒ ɣɤɒɤɚɩɟɚ ɦɥɟɜɨɚɚ                 ǉƳ 
static  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
...  
 
/* 11ƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɚ ɣɤɒɤɚɩɟɚ ɦɥɟɜɨɚɚ      ǉƳ 
ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  
 Ƴǉ ɜɠɖ ǉƳ  
}  
 
...  
 
static  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{   
 Ƴǉ ɜɠɖ ǉƳ 
}  
...  
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 ʉʨʝʜʘ 

 

ɽʜʥʘ ʉ-ʧʨʦʛʨʘʤʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʠʩʘʥʘ ʠ ʢʦʤʧʠʣʠʨʘʥʘ ʥʘ 

ʝʜʥʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ ʠ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʥʘ ʜʨʫʛʘ. 

 

 

 

 

 

 

 

22.1.1  ʊʨʘʥʩʣʠʨʘʱʘ ʩʨʝʜʘ 

 

ʊʨʘʥʩʣʠʨʘʱʘ ʩʝ ʥʘʨʠʯʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʩʠʩʪʝʤʘ, ʥʘ ʢʦʷʪʦ 

ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʢʦʤʧʠʣʠʨʘ. ʌʠʛ.42 ʦʧʠʩʚʘ ʧʨʦʮʝʩʘ ʥʘ 

ʢʦʤʧʠʣʠʨʘʥʝ ʥʘ ʉ-ʧʨʦʛʨʘʤʘ. ʉ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʝʜʠʥ 

ʠʣʠ ʥʷʢʦʣʢʦ ʩʦʨʩ-ʬʘʡʣʘ  ʩ ʨʘʟʰʠʨʝʥʠʝ .ʩ.  ʇʨʝʜʠ ʜʘ ʩʝ 

ʢʦʤʧʠʣʠʨʘʪ, ʪʝʟʠ ʬʘʡʣʦʚʝ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʦʪ ʧʨʦʛʨʘʤʘ 

ʥʘʨʝʯʝʥʘ ʇʨʝʜʧʨʦʮʝʩʦʨ. ʆʙʠʢʥʦʚʝʥʦ ʦʙʨʘʙʦʪʝʥʠʪʝ ʦʪ 

ʇʨʝʜʧʨʦʮʝʩʦʨʘ ʉ ʬʘʡʣʦʚʝ ʠʤʘʪ ʨʘʟʰʠʨʝʥʠʝ .i ʠʣʠ .ci. ʉʣʝʜ 

ʪʦʚʘ, ʚʩʝʢʠ ʦʙʨʘʙʦʪʝʥ ʬʘʡʣ ʩʝ ʢʦʤʧʠʣʠʨʘ. ʇʨʦʮʝʩʲʪ ʥʘ 

ʢʦʤʧʠʣʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʦʙʨʘʙʦʪʝʥʠʷ ʉ 

ʢʦʜ ʚ ʘʩʝʤʙʣʝʨʝʥ ʢʦʜ. ʆʙʠʢʥʦʚʝʥʦ ʦʙʨʘʙʦʪʝʥʠʪʝ ʦʪ 

ʂʦʤʧʠʣʘʪʦʨʘ ʬʘʡʣʦʚʝ ʠʤʘʪ ʨʘʟʰʠʨʝʥʠʝ .s ʠʣʠ .asm. 

ɸʩʝʤʙʣʝʨʥʠʷʪ ʢʦʜ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʦʙʨʘʙʦʪʚʘ ʦʪ ʧʨʦʛʨʘʤʘ, 

ʥʘʨʝʯʝʥʘ ɸʩʝʤʙʣʝʨ, ʢʦʷʪʦ ʛʦ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪ.ʥʘʨ. ʦʙʝʢʪʝʥ 

ʢʦʜ (ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ). ʆʙʠʢʥʦʚʝʥʦ ʦʙʨʘʙʦʪʝʥʠʪʝ ʦʪ 

ɸʩʝʤʙʣʝʨʘ ʬʘʡʣʦʚʝ ʠʤʘʪ ʨʘʟʰʠʨʝʥʠʝ .o ʠʣʠ .obj.  ʃʠʥʢʝʨʲʪ 

ʩʚʲʨʟʚʘ ʦʙʝʢʪʥʠʪʝ ʬʘʡʣʦʚʝ ʚ ʝʜʠʥ ʠʟʧʲʣʥʠʤ ʬʘʡʣ. ʊʦʚʘ ʝ 

ʢʨʘʡʥʠʷʪ ʬʘʡʣ ʦʪ ʮʝʣʠʷ ʧʨʦʮʝʩ ʥʘ ʢʦʤʧʠʣʘʮʠʷ, ʢʦʡʪʦ ʝ 

ʛʦʪʦʚ ʟʘ ʠʟʧʲʣʥʝʥʠʝ. ʅʘ ʃʠʥʢʝʨʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʜʘʚʘʪ ʠ 

ʚʲʥʰʥʠ ʦʙʝʢʪʥʠ ʬʘʡʣʦʚʝ (ʥʘʧʨʠʤʝʨ ʧʦʣʫʯʝʥʠ ʦʪ ʩʪʘʥʜʘʨʪʥʠ 

ʉ ʙʠʙʣʠʦʪʝʯʥʠ ʬʘʡʣʦʚʝ). ʀʟʧʲʣʥʠʤʠʪʝ ʬʘʡʣʦʚʝ ʠʤʘʪ 

ʨʘʟʣʠʯʥʠ ʨʘʟʰʠʨʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʢʲʜʝ ʱʝ ʩʝ 

ʠʟʧʲʣʥʷʚʘ ʢʦʜʘ. ʅʘʧʨʠʤʝʨ ʠʟʧʲʣʥʠʤ ʬʘʡʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʘ 

ʩʝ ʠʟʧʲʣʥʷʚʘ ʥʘ ʧʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ ʠʤʘ ʨʘʟʰʠʨʝʥʠʝ .exe. 

 

ʂʦʛʘʪʦ ʝʜʥʘ ʧʨʦʛʨʘʤʘ ʩʝ ʢʦʤʧʠʣʠʨʘ ʚ ʝʜʥʘ ʩʨʝʜʘ, ʘ ʩʝ 

ʠʟʧʲʣʥʷʚʘ ʚ ʜʨʫʛʘ, ʧʨʦʮʝʩʲʪ ʥʘ ʪʨʘʥʩʣʠʨʘʥʝ ʝ ʠʟʚʝʩʪʝʥ 

ʢʘʪʦ ʢʨʦʩ-ʢʦʤʧʠʣʠʨʘʥʝ.  
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ʌʠʛ. 42 ʉʲʟʜʘʚʘʥʝ ʠ ʢʦʤʧʠʣʠʨʘʥʝ ʥʘ ʉ ʧʨʦʛʨʘʤʘ 
 

ʀʟʧʣ̡ʥʠʤʠ ʬʘʡʣʦʚʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʚ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʠʤʘʪ ʨʘʟʰʠʨʝʥʠʷ ʢʘʪʦ .s19, .hex, .elf ʠ 

ʜʨʫʛʠ. 

 

ʂʦʤʧʠʣʠʨʘʥʝʪʦ ʥʘ ʝʜʥʘ ʉ-ʧʨʦʛʨʘʤʘ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʬʘʟʠ: 

 

1. ʉʠʤʚʦʣʠʪʝ ʥʘ ʩʦʨ-ʬʘʡʣʘ ʩʝ ʯʝʪʘʪ ʠ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ, 

 
 

 

ʇʨʝʜʧʨʦʮʝʩʦʨ 

 

ʂʦʤʧʠʣʘʪʦʨ 

#include  <stdio.h>  
#define  SIZE 100  
int  main( void )  
{  
 
 int  arr[SIZE];  
 /*...*/  
 return  0;  
}  
 

ʠʟʧʲʣʥʠʤ ʢʦʜ: 

.exe, .s19, .hex 

ʉ ʧʨʦʛʨʘʤʘ 

 

ɸʩʝʤʙʣʝʨ 

 

ʃʠʥʢʝʨ 

ʦʙʝʢʪʝʥ ʢʦʜ: 

.o, .obj 

ʘʩʝʤʙʣʝʨʝʥ ʢʦʜ: 

.s, .asm 

ʆʙʨʘʙʦʪʝʥ ʉ ʢʦʜ: 

.i, .ci 

 

ɹʠʙʣʠʦʪʝʢʘ 

ʦʙʝʢʪʝʥ ʢʦʜ: 

.o, .obj 
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ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʚ ʩʠʤʚʦʣʠʪʝ ʥʘ ʩʦʨʩ ʩʠʤʚʦʣʥʘʪʘ 

ʪʘʙʣʠʮʘ. ʀʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʢʨʘʡ ʥʘ ʨʝʜ ʩʝ ʟʘʤʝʥʷʪ ʩʲʩ 

ʩʠʤʚʦʣ ʟʘ ʥʦʚ ʨʝʜ. ʊʨʠʛʨʘʬʠʪʝ ʩʝ ʟʘʤʝʥʷʪ ʩ ʪʝʭʥʠʪʝ 

ʝʢʚʠʚʘʣʝʥʪʥʠ ʩʠʤʚʦʣʠ (ʜʠʛʨʘʬʠʪʝ ʥʝ ʩʝ ʟʘʤʝʥʷʪ ʩ 

ʪʝʭʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʥʠ ʩʠʤʚʦʣʠ). 

 

2. ɺʩʠʯʢʠ ʨʝʜʦʚʝ, ʟʘʚʲʨʰʚʘʱʠ ʩ ʦʙʨʘʪʥʦ ʥʘʢʣʦʥʝʥʘ 

ʯʝʨʪʘ (\), ʧʦʩʣʝʜʚʘʥʘ ʦʪ ʩʠʤʚʦʣ ʟʘ ʥʦʚ ʨʝʜ, ʩʝ ʩʚʲʨʟʚʘʪ 

ʩʲʩ ʩʣʝʜʚʘʱʠʷ ʨʝʜ, ʬʦʨʤʠʨʘʡʢʠ ʣʦʛʠʯʝʩʢʠ ʨʝʜ ʦʪ 

ʥʷʢʦʣʢʦ ʬʠʟʠʯʝʩʢʠ ʨʝʜʘ. ʆʩʚʝʥ ʘʢʦ ʝ ʧʨʘʟʝʥ, ʝʜʠʥ 

ʩʦʨʩ-ʬʘʡʣ ʪʨʷʙʚʘ ʜʘ ʟʘʚʲʨʰʚʘ ʩʲʩ ʩʠʤʚʦʣ ʟʘ ʥʦʚ ʨʝʜ, 

ʢʦʡʪʦ ʥʝ ʝ ʧʨʝʜʰʝʩʪʚʘʥ ʦʪ ʦʙʨʘʪʥʦ ʥʘʢʣʦʥʝʥʘ ʯʝʨʪʘ 

(\). 

 

3. ʉʦʨʩ-ʬʘʡʣʲʪ ʩʝ ʨʘʟʙʠʚʘ ʥʘ ʧʨʝʜʧʨʦʮʝʩʦʨʥʠ ʣʝʢʩʝʤʠ. 

ɺʩʝʢʠ ʢʦʤʝʥʪʘʨ ʩʝ ʟʘʤʝʥʷ ʩ ʠʥʪʝʨʚʘʣ. ʉʠʤʚʦʣʠʪʝ ʟʘ 

ʥʦʚ ʨʝʜ ʩʝ ʟʘʧʘʟʚʘʪ. 

 

4. ʇʨʝʜʧʨʦʮʝʩʦʨʥʠʪʝ ʜʠʨʝʢʪʠʚʠ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʠ ʩʝ 

ʠʟʚʲʨʰʚʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʤʘʢʨʦʩʠʪʝ. ʌʘʟʠ 1 õ 4 ʩʝ 

ʧʨʠʣʘʛʘʪ ʨʝʢʫʨʩʠʚʥʦ ʟʘ ʚʩʠʯʢʠ ʬʘʡʣʦʚʝ ʚʤʲʢʥʘʪʠ ʩ 

ʧʨʝʜʧʨʦʮʝʩʦʨʥʘʪʘ ʜʠʨʝʢʪʠʚʘ #include. 

 

5. ʉʠʤʚʦʣʠʪʝ ʠ escape-ʧʦʩʣʝʜʦʚʘʪʝʣʦʩʪʠʪʝ ʚ ʩʠʤʚʦʣʥʠʪʝ 

ʠ ʥʠʟʦʚʠʪʝ ʢʦʥʩʪʘʥʪʠ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʩʲʦʪʚʝʪʥʠʪʝ 

ʩʠʤʚʦʣʠ ʦʪ ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ. 

 

6. ʉʲʩʝʜʥʠʪʝ ʥʠʟʦʚʝ ʩʝ ʩʚʲʨʟʚʘʪ ʚ ʝʜʠʥ ʥʠʟ. 

 

7. ʀʟʚʠʢʚʘ ʩʝ ʢʦʤʧʠʣʘʪʦʨʘ. ɺʩʠʯʢʠ ʣʝʢʩʝʤʠ ʩʝ 

ʘʥʘʣʠʟʠʨʘʪ ʩʠʥʪʘʢʪʠʯʥʦ ʠ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʦʙʝʢʪʝʥ 

ʢʦʜ. 

 

8. ʀʟʚʠʢʚʘ ʩʝ ʣʠʥʢʝʨʘ. ɺʩʠʯʢʠ ʨʝʬʝʨʝʥʮʠʠ ʢʲʤ ʚʲʥʰʥʠ 
ʦʙʝʢʪʠ ʠ ʬʫʥʢʮʠʠ ʩʝ ʨʘʟʨʝʰʘʚʘʪ. ɸʢʦ ʣʠʥʢʝʨʲʪ 

Ăʟʘʩʝʯʝò ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʥʘ 
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ʧʨʦʤʝʥʣʠʚʘ ʠʣʠ ʬʫʥʢʮʠʷ, ʥʦ ʥʝ ʦʪʢʨʠʚʘ ʜʝʬʠʥʠʮʠʷʪʘ 

ʤʫ ʚ ʥʠʪʦ ʝʜʠʥ ʦʪ ʬʘʡʣʦʚʝʪʝ, ʩʝ ʛʝʥʝʨʠʨʘ ʛʨʝʰʢʘ. 

 

 

22.1.2  ʀʟʧʲʣʥʷʚʘʱʘ ʩʨʝʜʘ 

 

ʀʟʧʲʣʥʷʚʘʱʘ ʩʝ ʥʘʨʠʯʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʩʠʩʪʝʤʘ, ʥʘ ʢʦʷʪʦ 

ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʠʟʧʲʣʥʷʚʘ. ANSI C ʩʪʘʥʜʘʨʪʲʪ ʜʝʬʠʥʠʨʘ ʜʚʘ 

ʪʠʧʘ ʠʟʧʲʣʥʷʚʘʱʠ ʩʨʝʜʠ ʠ ʩʲʦʪʚʝʪʥʦ ʜʚʘ ʪʠʧʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʥʘ ʉ-ʢʦʤʧʠʣʘʪʦʨʠʪʝ - ʬʨʠʡʩʪʝʥʜʠʥʛ 

(freestanding) ʠ ʭʦʩʪʝʜ (hosted). 

 

ʅʝʬʦʨʤʘʣʥʦ, ʭʦʩʪʝʜ-ʢʦʤʧʠʣʘʪʦʨ ʩʝ ʥʘʨʠʯʘ ʢʦʤʧʠʣʘʪʦʨ, 

ʢʦʡʪʦ ʧʦʜʜʲʨʞʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʝʟʠʢʘ  ʉ ʠ ʮʷʣʘʪʘ 

ʩʪʘʥʜʘʨʪʥʘ ʙʠʙʣʠʦʪʝʢʘ.  ʉʲʦʪʚʝʪʥʦ, ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ, 

ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʠʟʧʲʣʥʷʚʘ ʭʦʩʪʝʜ ʉ-ʧʨʦʛʨʘʤʠ, ʩʝ ʥʘʨʠʯʘ 

ʭʦʩʪʝʜ ʠʟʧʲʣʥʷʚʘʱʘ ʩʨʝʜʘ. ʊʘʢʠʚʘ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ 

ʦʙʠʢʥʦʚʝʥʦ ʨʘʙʦʪʷʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʦʧʝʨʘʮʠʦʥʥʘ 

ʩʠʩʪʝʤʘ, ʠʤʘʪ ʬʘʡʣʦʚʘ ʩʠʩʪʝʤʘ, ʧʦʜʜʲʨʞʘʪ ʨʘʙʦʪʘ ʩ 

ʚʭʦʜʥʠ/ʠʟʭʦʜʥʠ ʫʩʪʨʦʡʩʪʚʘ (ʢʣʘʚʠʘʪʫʨʘ, ʤʦʥʠʪʦʨ, ʧʨʠʥʪʝʨ ʠ 

ʜʨ.). ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʟʘ ʭʦʩʪʝʜ ʠʟʧʲʣʥʷʚʘʱʘ ʢʦʤʧʶʪʲʨʥʘ 

ʩʠʩʪʝʤʘ ʝ ʧʝʨʩʦʥʘʣʥʠʷʪ ʢʦʤʧʶʪʲʨ. 

 

ʌʫʥʢʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ ʠʟʚʠʢʚʘ ʧʨʠ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʭʦʩʪʝʜ ʉ-

ʧʨʦʛʨʘʤʘ ʩʝ ʢʘʟʚʘ main. ANSI C ʩʪʘʥʜʘʨʪʲʪ ʜʝʬʠʥʠʨʘ 

ʩʣʝʜʥʠʪʝ ʜʚʘ ʪʠʧʘ: 

 
int  main( void ) { ... }  
 
ɚ 
 
int  main( int  argc, char * argv[])  {...}  
 
ɜɬɖɗɤɠ 
 
argc  

ȯɬɖɬɢɘɒ ɓɢɠɱ ɟɒ ɔɣɚɩɜɚ ɒɢɕɥɞɗɟɤɚ ɡɠɖɒɖɗɟɚ ɠɤ ɜɠɞɒɟɖɚɱ ɢɗɖƗ ɔ 
ɤɠɔɒ ɩɚɣɝɠ ɚ ɚɞɗɤɠ ɟɒ ɡɢɠɕɢɒɞɒɤɒƚ Ȟɜɠ ɟɱɞɒ ɡɠɖɒɖɗɟɚ ɔɧɠɖɟɚ 
ɒɢɕɥɞɗɟɤɚƗ ɡɒɢɒɞɗɤɬɢɬɤ ÁÒÇÃ ɣɬɖɬɢɘɒ ɣɤɠɛɟɠɣɤ ʦƗ ɤɬɛ ɜɒɤɠ 
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ɚɞɗɤɠ ɟɒ ɡɢɠɕɢɒɞɒɤɒ ɣɗ ɓɢɠɚ əɒ ɡɬɢɔɚ ɒɢɕɥɞɗɟɤ ɡɠ 
ɡɠɖɢɒəɓɚɢɒɟɗƚ 
 

argv  
Ȫɒɣɚɔ ɠɤ ɥɜɒəɒɤɗɝɚ ɜɬɞ ÃÈÁÒƚ Ƞɣɚɩɜɚ ɒɢɕɥɞɗɟɤɚ ɠɤ ɜɠɞɒɟɖɟɚɱ 
ɢɗɖ ɡɢɗɖɣɤɒɔɝɱɔɒɤ ɣɚɞɔɠɝɟɚ ɟɚəɠɔɗƚ ȭɬɢɔɚɱɤ ɗɝɗɞɗɟɤ ÁÒÇÖǁʣǂ 
ɣɠɩɚ ɜɬɞ ɚɞɗɤɠ ɟɒ ɡɢɠɕɢɒɞɒɤɒƗ ɔɤɠɢɚɱ ɗɝɗɞɗɟɤ ÁÒÇÖǁʦǂ ɣɠɩɚ 
ɜɬɞ ɡɬɢɔɚɱ ɒɢɕɥɞɗɟɤƗ ɣɝɗɖɔɒɫ ɚɞɗɤɠ ɟɒ ɡɢɠɕɢɒɞɒɤɒƗ ɚ ɤƚɟƚ 
Ȫɒɣɚɔɬɤ ÁÒÇÖǁǂ ɔɚɟɒɕɚ ɣɬɖɬɢɘɒ ɗɖɚɟ ɗɝɗɞɗɟɤ ɡɠɔɗɩɗ ɠɤ ɓɢɠɱ ɟɒ 
ɒɢɕɥɞɗɟɤɚɤɗ ɠɤ ɜɠɞɒɟɖɟɚɱ ɢɗɖ ƽɔ ɤɠɔɒ ɩɚɣɝɠ ɔɝɚəɒ ɚ ɚɞɗɤɠ ɟɒ 
ɡɢɠɕɢɒɞɒɤɒƾƚ ȭɠ ɖɗɦɚɟɚɨɚɱ ɤɠəɚ ɗɝɗɞɗɟɤ ɗ ɟɥɝɗɔ ɥɜɒəɒɤɗɝƗ 
ɤƚɗƚ ƚ argv[argc] = = NULL.   

  

 

 

 

 

 

 

ʉʪʦʡʥʦʩʪʪʘ ʚʨʲʱʘʥʘ ʦʪ main() ʩʝ ʧʦʜʘʚʘ ʥʘ ʠʟʚʠʢʚʘʱʘʪʘ ʷ 

ʩʨʝʜʘ. ɺʨʲʱʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ 0 ʠʣʠ 

EXIT_SUCCESS, ʢʦʝʪʦ ʝ ʠʜʥʠʢʘʮʠʷ, ʯʝ ʧʨʦʛʨʘʤʘʪʘ ʝ 

ʟʘʚʲʨʰʠʣʘ ʥʦʨʤʘʣʥʦ, ʠʣʠ EXIT_FAILURE , ʢʦʝʪʦ ʝ 

ʠʥʜʠʢʘʮʠʷ ʟʘ ʥʷʢʘʢʲʚ ʧʨʦʙʣʝʤ. ʄʘʢʨʦʩʠʪʝ EXIT_SUCCESS 

ʠ EXIT_FAILURE  ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʚ ʭʝʜʲʨʘ stdlib.h. 

ʀʟʧʦʣʟʚʘʥʝʪʦ  ʥʘ ʜʨʫʛʠ ʩʪʦʡʥʦʩʪʠ ʝ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ-

ʟʘʚʠʩʠʤʦ. ʅʷʢʦʠ ʩʨʝʜʠ ʠʛʥʦʨʠʨʘʪ ʚʨʲʱʘʥʘʪʘ ʩʪʦʡʥʦʩʪ.  

 

ʌʨʠʡʩʪʝʥʜʠʥʛ-ʢʦʤʧʠʣʘʪʦʨ ʩʝ ʥʘʨʠʯʘ ʢʦʤʧʠʣʘʪʦʨ, ʢʦʡʪʦ 

ʧʦʜʜʲʨʞʘ ʥʘʧʲʣʥʦ ʠʣʠ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʝʟʠʢʘ ʉ, ʙʝʟ 

ʩʪʘʥʜʘʨʪʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ 

ʦʩʠʛʫʨʝʥʠ ʚ ʭʝʜʲʨ-ʬʘʡʣʦʚʝʪʝ float.h, iso646.h, limits.h , 

stdarg.h, stdbool.hC99, stddef.h ʠ stdint.hC99. ʂʘʟʘʥʦ ʥʘ 

ʞʘʨʛʦʥ ʬʨʠʡʩʪʝʥʜʠʥʛ-ʢʦʤʧʠʣʘʪʦʨʲʪ ʝ Ăʦʣʝʢʦʪʝʥʘò ʚʝʨʩʠʷ ʥʘ 

ʭʦʩʪʝʜ-ʢʦʤʧʠʣʘʪʦʨ. ʊʠʧʠʯʥʦ ʬʨʠʡʩʪʝʥʜʠʥʛ-ʢʦʤʧʠʣʘʪʦʨʠʪʝ 

ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʩ ʦʛʨʘʥʠʯʝʥʠ 

ʚ̡ ʟʤʦʞʥʦʩʪʠ, ʪʘʢʠʚʘ, ʢʦʠʪʦ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʨʘʙʦʪʷʪ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʦʧʝʨʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, ʥʷʤʘʪ ʬʘʡʣʦʚʘ 

ʩʠʩʪʝʤʘ ʠ ʥʝ ʧʦʜʲʨʞʘʪ ʨʘʙʦʪʘ ʩ ʚʭʦʜʥʠ/ʠʟʭʦʜʥʠ ʫʩʪʦʡʩʪʚʘ, 

ʢʘʪʦ ʢʣʘʚʠʘʪʫʨʘ, ʤʦʥʠʪʦʨ, ʧʨʠʥʪʝʨ ʠ ʪ.ʥ. ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʟʘ 

ʀʤʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʚʲʚʝʜʝʥʦ ʚ ʢʦʤʘʥʜʠʷ  ʨʝʜ, ʢʘʢʪʦ ʠ 

ʚʩʠʯʢʠ ʚʭʦʜʥʠ ʘʨʛʫʤʝʥʪʠ, ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʩʠʤʚʦʣʥʠ 

ʥʠʟʦʚʝ. ɸʢʦ ʚʭʦʜʥʠʪʝ ʘʨʛʫʤʝʥʪʠ ʩʘ ʯʠʩʣʘ, ʪʦ ʧʨʝʜʠ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʚ ʧʨʦʛʨʘʤʘʪʘ, ʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʦʪ 

ʥʠʟʦʚe ʚ ʩʲʦʪʚʝʪʥʠʷ ʠʤ ʯʠʩʣʦʚ ʝʢʚʠʚʘʣʝʥʪ. 
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ʬʨʠʡʩʪʝʥʜʠʥʛ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʩʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. 

 

ʀʤʝʪʦ ʠ ʪʠʧʲʪ ʥʘ ʬʫʥʢʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ ʠʟʚʠʢʚʘ ʧʨʠ 

ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʬʨʠʡʩʪʝʥʜʠʥʛ ʉ-ʧʨʦʛʨʘʤʘ, ʟʘʚʠʩʷʪ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ʅʘ ʧʨʘʢʪʠʢʘ ʬʨʠʡʩʪʝʥʜʠʥʛ ʉ-

ʢʦʤʧʠʣʘʪʦʨʠʪʝ ʠʟʧʦʣʟʚʘʪ ʩʣʝʜʥʠʪʝ ʪʠʧʦʚʝ: 

 
int  main( void )  {...}  
 
ɚɝɚ 
 
void  main( void )  {...}  
 

 

ɽʬʝʢʪʲʪ ʦʪ ʟʘʚʲʨʰʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʚʲʚ ʬʨʠʡʩʪʝʥʜʠʥʛ 

ʩʨʝʜʘ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. 

 

 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʨʝʜʘʪʘ 

22.1.3 ʉʠʤʚʦʣʥʠ ʪʘʙʣʠʮʠ 

 

ʉ-ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʠʤʚʦʣʠ. ɺ 

ʢʦʤʧʶʪʲʨʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘʜ ʚʩʝʢʠ ʩʠʤʚʦʣ ʩʪʦʠ ʦʧʨʝʜʝʣʝʥ 

ʯʠʩʣʦʚ ʢʦʜ, ʪ.ʝ. . ʥʘ ʥʘʡ-ʥʠʩʢʦ ʥʠʚʦ ʢʦʤʧʶʪʲʨʲʪ Ăʚʠʞʜʘò 

ʯʠʩʣʦ, ʘ ʥʝ ʩʠʤʚʦʣ. ʈʘʟʣʠʯʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʤʦʛʘʪ 

ʜʘ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʦ ʢʦʜʠʨʘʥʝ ʥʘ ʩʠʤʚʦʣʠʪʝ. ʅʘʧʨʠʤʝʨ 

ʩʠʤʚʦʣʲʪ 'ɸ'  ʠʤʘ ʩʪʦʡʥʦʩʪ 65 ʚ ASCII ʩʠʤʚʦʣʥʘʪʘ ʪʘʙʣʠʮʘ ʠ 

ʩʪʦʡʥʦʩʪ 193 ʚ EBCDIC ʩʠʤʚʦʣʥʘʪʘ ʪʘʙʣʠʮʘ. 

 

ANSI C ʩʪʘʥʜʘʨʪʲʪ ʜʝʬʠʥʠʨʘ ʜʚʝ ʪʘʙʣʠʮʠ ʩʲʩ ʩʠʤʚʦʣʠ: 

 

Á ʉʦʨʩ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ (source character set) 

 

ʊʦʚʘ ʝ ʩʠʤʚʦʣʥʘʪʘ ʪʘʙʣʠʮʘ, ʠʟʧʦʣʟʚʘʥʘ ʦʪ 

ʢʦʤʧʶʪʲʨʥʘʪʘ ʩʠʩʪʝʤʘ, ʥʘ ʢʦʷʪʦ ʩʝ ʩʲʟʜʘʚʘ ʠ 

ʢʦʤʧʠʣʠʨʘ ʧʨʦʛʨʘʤʘʪʘ. ʊʷ ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʩʠʤʚʦʣʠ, 

ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʝʜʠʥ ʩʦʨʩ-ʬʘʡʣ. 
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Á ʀʟʧʲʣʥʷʚʘʱʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ (execution 

character set) 

 

ʊʦʚʘ ʝ ʩʠʤʚʦʣʥʘʪʘ ʪʘʙʣʠʮʘ, ʠʟʧʦʣʟʚʘʥʘ ʦʪ 

ʢʦʤʧʶʪʲʨʥʘʪʘ ʩʠʩʪʝʤʘ, ʥʘ ʢʦʷʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘ 

ʧʨʦʛʨʘʤʘʪʘ. 

 

ɺ ʤʥʦʛʦ ʉ-ʢʦʤʧʠʣʘʪʦʨʠ ʜʚʝʪʝ ʪʘʙʣʠʮʠ ʩʘ ʠʜʝʥʪʠʯʥʠ 

(ʠʟʧʦʣʟʚʘʪ ʝʜʥʘʢʚʠ ʩʠʤʚʦʣʠ ʠ ʢʦʜʠʨʘʥʝ ʥʘ ʩʠʤʚʦʣʠʪʝ).  

 

ʉʪʘʥʜʘʨʪʲʪ ʜʝʬʠʥʠʨʘ ʦʙʱ ʥʘʙʦʨ ʦʪ ʩʠʤʚʦʣʠ (basic 

character set), ʢʦʠʪʦ ʪʝʟʠ ʜʚʝ ʪʘʙʣʠʮʠ ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘʪ.  

 

Á 52 ʙʫʢʚʠ ʦʪ ʣʘʪʠʥʩʢʘʪʘ ʘʟʙʫʢʘ ʚ ʜʦʣʝʥ ʠ ʛʦʨʝʥ 
ʨʝʛʠʩʪʲʨ; 

 

a b c d e f g h i j k l m 

n o p q r s t u v w x y z 

A B C D E F G H I J K L M  

N O P Q R S T U V X Y Z 

 

Á 10 ʘʨʘʙʩʢʠ ʮʠʬʨʠ; 

 

0 1 2 3 4 5 6 7 8 9 

 

Á 29 ʛʨʘʬʠʯʥʠ ʩʠʤʚʦʣʠ; 

 

! " # % & ' ( ) * + , - . / : ; < = > ? [ \ ] ^ _ { | } ~ 
 

Á 5 ʧʨʘʟʥʠ ʩʠʤʚʦʣʠ - ʠʥʪʝʨʚʘʣ, ʭʦʨʠʟʦʥʪʘʣʥʘ ʪʘʙʫʣʘʮʠʷ, 

ʚʝʨʪʠʢʘʣʥʘ ʪʘʙʫʣʘʮʠʷ, ʥʦʚʘ ʩʪʨʘʥʠʮʘ, ʥʦʚ ʨʝʜ 

 

ANSI C ʩʪʘʥʜʘʨʪʲʪ ʠʟʠʩʢʚʘ ʯʣʝʥʦʚʝʪʝ  ʥʘ ʙʘʟʦʚʘʪʘ ʩʠʤʚʦʣʥʘ 

ʪʘʙʣʠʮʘ ʜʘ ʙʲʜʘʪ ʝʜʥʦʙʘʡʪʦʚʠ. 

 

ʆʩʚʝʥ ʛʦʨʝʠʟʙʨʦʝʥʠʪʝ ʩʠʤʚʦʣʠ, ʙʘʟʦʚʘʪʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ 

ʚ ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʪʝʤʘ (basic execution 



 

 
191 

character set) ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘ ʫʧʨʘʚʣʷʚʘʱʠ ʩʠʤʚʦʣʠ ʟʘ: 

 

Á ʟʚʫʢʦʚ ʩʠʛʥʘʣ (alert); 

 

Á ʚʨʲʱʘʥʝ ʥʘ ʢʫʨʩʦʨʘ ʩ ʝʜʥʘ ʧʦʟʠʮʠʷ ʥʘʟʘʜ (backspace); 

 

Á ʚʨʲʱʘʥʝ ʥʘ ʢʫʨʩʦʨʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʨʝʜʘ (carriage-

return ); 

 

Á ʥʫʣʝʚ ʩʠʤʚʦʣ ï ʧʨʝʜʩʪʘʚʣʷʚʘ ʙʘʡʪ, ʯʠʡʪʦ ʙʠʪʦʚʝ ʠʤʘʪ 

ʩʪʦʡʥʦʩʪ 0. 

 

ʇʨʠ ʢʦʤʧʠʣʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʢʦʤʧʠʣʘʪʦʨʲʪ ʟʘʤʝʥʷ 

ʩʠʤʚʦʣʠʪʝ ʚ ʩʠʤʚʦʣʥʠʪʝ ʠ ʥʠʟʦʚʠʪʝ ʢʦʥʩʪʘʥʪʠ ʩ ʯʠʩʣʦʚʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʩʠʤʚʦʣʠ ʦʪ ʠʟʧʲʣʥʷʚʘʱʘʪʘ 

ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ1. ʏʠʩʣʦʚʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʠʤʚʦʣʠʪʝ ʚ 

ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ ʟʘʚʠʩʷʪ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1:  ɸʢʦ ʫʧʨʘʚʣʷʚʘ-ɦʠʟʨʘʟ ʥʘ ʜʠʨʝʢʪʠʚʘʪʘ #if  ʩʲʜʲʨʞʘ 

ʩʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ, ʧʨʝʜʧʨʦʮʝʩʦʨʲʪ ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ ʯʠʩʣʦʚʦʪʦ 

ʢʦʜʠʨʘʥʝ ʥʘ ʩʦʨʩ ʩʠʤʚʦʣʥʘʪʘ ʪʘʙʣʠʮʘ ʠʣʠ ʥʘ ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʩʠʤʚʦʣʥʘ 

ʪʘʙʣʠʮʘ. ʊʦʚʘ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ ʥʘ ʢʦʤʧʠʣʘʪʦʨʘ. ʅʘʧʨʠʤʝʨ 

ʥʷʤʘ ʛʘʨʘʥʮʠʷ, ʯʝ ʢʦʥʩʪʘʥʪʥʠʷʪ ʠʟʨʘʟ ʚ ʩʣʝʜʥʘʪʘ #if ʜʠʨʝʢʪʠʚʘ ʠ if 

ʦʧʝʨʘʪʦʨ ʱʝ ʠʤʘ ʝʜʥʘ ʠ ʩʲʱʘ ʩʪʦʡʥʦʩʪ. 
 

#if  ( 'z'  -  'a'  == 25)  
 
if   ( 'z'  -  'a'  == 25)  

_____________________________________________________________ 

 

 

 

 

 

 

 

ʊʠʧʠʯʥʘ ʧʨʦʛʨʘʤʥʘ ʛʨʝʰʢʘ ʝ ʜʦʧʫʩʢʘʥʝʪʦ, ʯʝ ʩʠʤʚʦʣʠʪʝ, 

ʠʟʧʦʣʟʚʘʥʠ ʚ ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ, 

ʠʟʧʦʣʟʚʘʪ ʩʧʝʮʠʬʠʯʥʦ ʢʦʜʠʨʘʥʝ, ʥʘʧʨʠʤʝʨ ASCII . 

ʂʦʜʠʨʘʥʝʪʦ ʥʘ ʩʠʤʚʦʣʠʪʝ ʚ ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʩʠʤʚʦʣʥʘ 

ʪʘʙʣʠʮʘ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ʅʘʧʨʠʤʝʨ: 

 

ɚəɢɒə 
ɢɗəɥɝɤɒɤ 

ASCII  EBCDIC 
'A' +'Z'  -  1 26 41 
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ɼʚʝʪʝ ʪʘʙʣʠʮʠ ʤʦʛʘʪ ʜʘ ʩʲʜʲʨʞʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʠʤʚʦʣʠ 

(extended characters). ɹʘʟʦʚʘʪʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ ʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʩʠʤʚʦʣʠ ʦʙʨʘʟʫʚʘʪ ʨʘʟʰʠʨʝʥʘ ʩʠʤʚʦʣʥʘ 

ʪʘʙʣʠʮʘ (extended character set), ʪ.ʝ.. 

 
extended character set = basic character set + extended characters  

 

ʉʪʘʥʜʘʨʪʲʪ ʥʝ ʩʧʝʮʠʬʠʮʠʨʘ ʨʘʟʰʠʨʝʥʠʪʝ ʩʠʤʚʦʣʠ ʠ ʪʷʭʥʦʪʦ 

ʢʦʜʠʨʘʥʝ. 

 

 

 

 

 

 

 

22.1.4 ɼʠʛʨʘʬʠ ʠ ʊʨʠʛʨʘʬʠ 

 

ʅʷʢʦʠ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʥʝ ʧʦʜʜʲʨʞʘʪ ʦʧʨʝʜʝʣʝʥʠ 

ʩʠʤʚʦʣʠ ʦʪ ʙʘʟʦʚʘʪʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ. ʊʘʢʠʚʘ ʢʦʤʧʶʪʲʨʥʠ 

ʩʠʩʪʝʤʠ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ 

ʩʠʤʚʦʣʠ, ʥʘʨʝʯʝʥʠ ʜʠʛʨʘʬʠC99 ʠ ʪʨʠʛʨʘʬʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ 

ʥʘ ʣʠʧʩʚʘʱʠʪʝ ʩʠʤʚʦʣʠ. ɼʠʛʨʘʬʠʪʝ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʜʚʘ 

ʩʠʤʚʦʣʘ, ʜʦʢʘʪʦ ʪʨʠʛʨʘʬʠʪʝ ʦʪ ʪʨʠ (ʊʘʙʣ.84). 

 

ʩʠʤʚʦʣ ʪʨʠʛʨʘʬ ʜʠʛʨʘʬʠC99 

[ ??( <: 

\ ??/  

] ??) :> 

^  ??ô  

{ ??< <% 

| ??|  

} ??> %> 

~ ??-  

ʆʩʚʝʥ ʘʢʦ ʥʝ ʝ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʠʟʙʷʛʚʘʡʪʝ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʠʤʚʦʣʠ ʠʟʚʲʥ ʙʘʟʦʚʘʪʘ ʩʠʤʚʦʣʥʘ 

ʪʘʙʣʠʮʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʰʠʨʝʥʠ ʩʠʤʚʦʣʠ ʥʘʤʘʣʷʚʘ 

ʧʨʝʥʦʩʠʤʦʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. 

 



 

 
193 

# ??= %:  

## - %:%:  

 

ʊʘʙʣ. 84 ʊʨʠʛʨʘʬʠ ʠ ɼʠʛʨʘʬʠ 

 

ʇʨʠʤʝʨ: 
 
int  main( void )  
<% Ƴǉ ȣɜɔɚɔɒɝɗɟɤɗɟ əɒɡɚɣ ɟɒ ǅ ǉƳ 
 
 return  0;  
%> Ƴǉ ȣɜɔɚɔɒɝɗɟɤɗɟ əɒɡɚɣ ɟɒ ǆ ǉƳ 

 

ʇʨʠʤʝʨ: 
   
char  arr ??( ??)  = "Hello C ??/ n" ; /* char arr[] =  "Hello C \ n"; */  

 

ɼʠʛʨʘʬʠʪʝ ʥʝ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʢʘʪʦ ʪʘʢʠʚʘ, ʢʦʛʘʪʦ ʩʘ ʯʘʩʪ 

ʦʪ ʩʠʤʚʦʣʥʘ ʠʣʠ ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ. ɺʲʚ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ 

ʧʦʟʠʮʠʠ ʪʝ ʩʝ ʜʲʨʞʘʪ ʢʘʪʦ ʩʠʤʚʦʣʘ, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ. 

 

ʊʨʠʛʨʘʬʠʪʝ ʩʝ ʟʘʤʝʥʷʪ ʩ ʪʝʭʥʠʪʝ ʩʠʤʚʦʣʥʠ ʝʢʚʠʚʘʣʥʪʠ ʚ 

ʧʲʨʚʘʪʘ ʬʘʟʘ ʥʘ ʢʦʤʧʠʣʠʨʘʥʝʪʦ ʥʘ ʢʦʜʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ 

ʪʨʠʛʨʘʬʠʪʝ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʜʠʛʨʘʬʠʪʝ, ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ 

ʪʝʭʥʠʪʝ ʩʠʤʚʦʣʥʠ ʝʢʚʠʚʘʣʝʥʪʠ ʙʝʟ ʟʥʘʯʝʥʠʝ ʜʘʣʠ ʩʝ ʥʘʤʠʨʘʪ 

ʚ ʩʠʤʚʦʣʥʘ ʢʦʥʩʪʘʥʪʘ, ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ, ʢʦʤʝʥʪʘʨʠ ʠ 

ʧʨʝʜʧʨʦʮʝʩʦʨʥʠ ʜʠʨʝʢʪʠʚʠ. 

 

 

22.1.5 ʋʥʠʚʝʨʩʘʣʥʠ ʩʠʤʚoʣʠ 

 

ʉ99 ʚʲʚʝʞʜʘ ʪ.ʥʘʨ. ʫʥʠʚʝʨʩʘʣʥʠ ʩʠʤʚʦʣʠ (universal 

character names) ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʨʘʟʰʠʨʝʥʠʪʝ ʩʠʤʚʦʣʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʯʠʥʘ ʠʤ ʥʘ ʢʦʜʠʨʘʥʝ, ʠʟʙʨʘʥ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ʋʥʠʚʝʨʩʘʣʥʠʪʝ ʩʠʤʚʦʣʠ ʠʤʘʪ ʩʣʝʜʥʠʷ 

ʬʦʨʤʘʪ: 

 
\ uXXXX 
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ɚɝɚ 
 
\ UXXXXXXXX 
 
ɜɬɖɗɤɠ 
 
X 
 ȶɗɣɤɟɒɛɣɗɤɚɩɟɒ ɨɚɦɢɒ ƽʣ˭ʮ ɚ ɒƽȞƾ˭Æƽ&ƾ).  

 

ʋʥʠʚʝʨʩʘʣʥʠʪʝ ʩʠʤʚʦʣʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ: 

 

Á ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ; 

 

Á ʩʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ; 

 

Á ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ. 

 

Te ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʩʠʤʚʦʣʠ ʦʪ ʪ.ʥʘʨ. ʋʥʠʚʝʨʩʘʣʝʥ ʉʠʤʚʦʣʝʥ 

ʅʘʙʦʨ - (UCS - Universal Character Set). UCS ʝ ʜʝʬʠʥʠʨʘʥ 

ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʩʪʘʥʜʘʨʪ ISO/IEC-10646 ʠ ʩʲʜʲʨʞʘ ʥʘʜ 

1 000 000 ʩʠʤʚʦʣʘ. ɺʩʝʢʠ ʫʥʠʚʝʨʩʘʣʝʥ ʩʠʤʚʦʣ ʩʝ ʧʨʝʜʩʪʘʚʷ 

ʯʨʝʟ ʪ.ʥʘʨ. ʢʦʜʦʚʘ ʪʦʯʢʘ (code point), ʢʦʷʪʦ ʝ ʮʷʣʦ ʯʠʩʣʦ ʚ 

ʜʠʘʧʘʟʦʥʘ 0 ÷ 1 114 111 (0x000000 ÷ 0x10FFFF).  ɿʘ ʚʩʷʢʘ 

ʢʦʜʦʚʘ ʪʦʯʢʘ ʩʪʘʥʜʘʨʪʲʪ ISO/IEC-10646 ʜʝʬʠʥʠʨʘ ʪ.ʥʘʨ. 

ʢʨʘʪʲʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨ (short identifier ). ʋʥʠʚʝʨʩʘʣʥʝʥ 

ʩʠʤʚʦʣ, ʠʟʨʘʟʝʥ ʯʨʝʟ \UXXXXXXXX, ʦʙʦʟʥʘʯʘʚʘ ʩʠʤʚʦʣ, 

ʯʠʡʪʦ ʦʩʝʤʮʠʬʨʝʥ ʢʨʘʪʲʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʝ XXXXXXXX. 

ʋʥʠʚʝʨʩʘʣʥʝʥ ʩʠʤʚʦʣ, ʠʟʨʘʟʝʥ ʯʨʝʟ \uXXXX, ʦʙʦʟʥʘʯʘʚʘ 

ʩʠʤʚʦʣ, ʯʠʡʪʦ ʢʨʘʪʲʢ ʯʝʪʠʨʠʮʠʬʨʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʝ 

XXXX. ʏʝʪʠʨʠʮʠʬʨʝʥʠʪʝ ʢʨʘʪʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʩʘ 

ʝʢʚʠʚʘʣʝʥʪʥʠ ʥʘ ʦʩʝʤʮʠʬʨʝʥʠ ʢʨʘʪʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ, 

ʯʠʡʪʦ 4 ʩʪʘʨʰʠ ʮʠʬʨʠ ʩʘ ʥʫʣʘ, ʪ.ʝ.. XXXX  å 0000XXXX . 

 

ʋʥʠʚʝʨʩʘʣʥʠ ʩʠʤʚʦʣʥʠ ʠʤʝʥʘ, ʯʠʡʪʦ ʢʨʘʪʲʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʝ ʚ ʜʠʘʧʘʟʦʥʘ 0000 õ 00A0 ʠ D800 õ DFFF, ʥʝ ʩʘ ʧʦʟʚʦʣʝʥʠ. 

ʀʟʢʣʶʯʝʥʠʝ ʩʘ ʩʠʤʚʦʣʠʪʝ ʩ ʢʨʘʪʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ 0024 

($), 0040 (@) ʠ 0060('). 

 

ʇʨʠʤʝʨ: 
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  wchar_t value \ u00F6\ u00F8 = ' \ u00f6';  

 

 

 

 

 

 

 

ʇʦʚʝʯʝ ʟʘ ʩʪʘʥʜʘʨʪʘ ISO/IEC-10646 ʱʝ ʥʘʤʝʨʠʪʝ ʚ 

ʇʨʠʣʦʞʝʥʠʝ B. 

 

 

22.1.6 ʐʠʨʦʢʠ ʠ ʤʥʦʛʦʙʘʡʪʦʚʠ ʩʠʤʚʦʣʠ 

 

ʐʠʨʦʢʠʪʝ ʠ ʤʥʦʛʦʙʘʡʪʦʚʠʪʝ ʩʠʤʚʦʣʠ ʩʘ ʜʚʘ ʨʘʟʣʠʯʥʠ 

ʧʦʜʭʦʜʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʠʤʚʦʣʠ ʦʪ ʨʘʟʰʠʨʝʥʘʪʘ 

ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ. 

 

ANSI C ʩʪʘʥʜʘʨʪʲʪ ʜʝʬʠʥʠʨʘ ʪʠʧʦʚʝʪʝ wchar_t ʠ wint_t  ʟʘ 

ʨʘʙʦʪʘ ʩ ʰʠʨʦʢʠ ʩʠʤʚʦʣʠ. ʊʝʟʠ ʪʠʧʦʚʝ ʥʝ ʩʘ ʚʛʨʘʜʝʥʠ ʚ 

ʝʟʠʢʘ, ʘ ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʚ stddef.h. ʊʠʧʲʪ wchar_t ʝ 

ʜʝʬʠʥʠʨʘʥ ʢʘʪʦ ʝʜʠʥ ʦʪ ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʪʠʧʦʚʝ, ʜʦʩʪʘʪʲʯʥʦ 

ʛʦʣʷʤ ʜʘ ʧʨʝʜʩʪʘʚʠ ʚʩʠʯʢʠ ʰʠʨʦʢʠ ʩʠʤʚʦʣʠ, ʧʦʜʜʲʨʞʘʥʠ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ʊʠʧʲʪ wint_t  ʝ ʜʝʬʠʥʠʨʘʥ ʢʘʪʦ ʝʜʠʥ ʦʪ 

ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʪʠʧʦʚʝ, ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤ ʜʘ ʧʦʙʝʨʝ ʚʩʠʯʢʠ 

ʩʪʦʡʥʦʩʪʪʠ ʥʘ wchar_t ʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʤʘʢʨʦʩʘ WEOF 

(ʢʦʥʩʪʘʥʪʘ ʦʪ ʪʠʧ wint_t, ʯʠʷʪʦ ʩʪʦʡʥʦʩʪ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ 

ʚʩʠʯʢʠ ʩʠʤʚʦʣʠ ʥʘ ʨʘʟʰʠʨʝʥʘʪʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ). 

ʈʘʟʣʠʯʥʠ ʬʫʥʢʮʠʠ ʤʦʛʘʪ ʜʘ ʚʲʨʥʘʪ ʢʘʪʦ ʨʝʟʫʣʪʘʪʘ WEOF, ʟʘ 

ʜʘ ʫʢʘʞʘʪ, ʯʝ ʝ ʜʦʩʪʠʛʥʘʪ ʢʨʘʷ ʥʘ ʬʘʡʣʘ ʠʣʠ ʝ ʥʘʩʪʲʧʠʣʘ 

ʛʨʝʰʢʘ. ʐʠʨʦʢʠʪʝ ʩʠʤʚʦʣʠ ʠʟʧʦʟʚʘʪ ʬʠʢʩʠʨʘʥ ʙʨʦʡ ʙʠʪʦʚʝ 

(ʪʠʧʠʯʥʦ 16 ʠʣʠ 32).  

 

ʄʥʦʛʦʙʘʡʪʦʚʪʝ ʩʠʤʚʦʣʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ 

ʙʘʡʪʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʩʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ, 

ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ, ʢʦʤʝʥʪʘʨʠ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʠ ʠʤʝʥʘ ʥʘ 

ʆʩʚʝʥ ʘʢʦ ʥʝ ʝ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʠʟʙʷʛʚʘʡʪʝ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʫʥʠʚʝʨʩʘʣʥʠ ʩʠʤʚʦʣʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʠʤ 

ʧʨʘʚʠ ʢʦʜʘ ʥʝʯʝʪʣʠʚ ʠ ʥʝ ʚʩʠʯʢʠ ʢʦʤʧʠʣʘʪʦʨʠ ʧʦʜʜʲʨʞʘʪ 

ʫʥʠʚʝʨʩʘʣʥʠ ʩʠʤʚʦʣʠ. ʊʦʚʘ ʚʣʦʰʘʚʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʢʦʜʘ ʠ 

ʥʘʤʘʣʷʚʘ ʧʨʝʥʦʩʠʤʦʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. 
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ʭʝʜʲʨ-ʬʘʡʣʦʚʝ.  

 

ʄʝʪʦʜʠʪʝ ʥʘ ʢʦʜʠʨʘʥʝ ʥʘ ʰʠʨʦʢʠʪʝ ʠ ʤʥʦʛʦʙʘʡʪʦʚʠʪʝ 

ʩʠʤʚʦʣʠ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ʇʦʚʝʯʝʪʦ ʠʤʧʣʝʥʪʘʮʠʠ 

ʠʟʧʦʣʟʚʘʪ ʬʦʨʤʘʪʠʪʝ UTF-16 ʠʣʠ UTF-32 ʟʘ ʢʦʜʠʨʘʥʝ ʥʘ 

ʰʠʨʦʢʠ ʩʠʤʚʦʣʠ ʠ UTF-8 ʟʘ ʢʦʜʠʨʘʥʝ ʥʘ ʤʥʦʛʦʙʘʡʪʦʚʠ 

ʩʠʤʚʦʣʠ.  

 

ʍʝʜʲʨ-ʬʘʡʣʦʚʝʪʝ wchar.h ʠ wctype.h ʩʲʜʲʨʞʘʪ ʩʨʝʜʩʪʚʘ ʟʘ 

ʨʘʙʦʪʘ ʩ hʠʨʦʢʠ ʠ ʤʥʦʛʦʙʘʡʪʦʚʠ ʩʠʤʚʦʣʠ. 

 

 

 ʃʝʢʩʝʤʠ 

 

ʄʠʥʠʤʘʣʥʠʷʪ ʣʝʢʩʠʢʘʣʝʥ ʝʣʝʤʝʥʪ, ʜʦ ʢʦʡʪʦ ʝʜʥʘ ʉ 

ʧʨʦʛʨʘʤʘ ʩʝ ʨʘʟʙʠʚʘ ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʤʧʠʣʠʨʘʥʝ, ʩʝ ʥʘʨʠʯʘ 

ʣʝʢʩʝʤʘ (token). ʃʝʢʩʝʤʠʪʝ, ʦʪ ʢʦʠʪʦ ʩʝ ʩʲʩʪʦʠ ʝʜʥʘ ʉ 

ʧʨʦʛʨʘʤʘ, ʩʘ: 

 

ʃʝʢʩʝʤʘ: 

 

 ʂʣʶʯʦʚʘ ʜʫʤʘ 

 ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

 ʂʦʥʩʪʘʥʪʘ 

 ʆʧʝʨʘʮʠʷʉ89 

 ʇʫʥʢʪʫʘʪʦʨ 

  

ʇʨʝʜʧʨʦʮʝʩʦʨʥʘ ʣʝʢʩʝʤʘ: 

 

 ʀʤʝ ʥʘ ʭʝʜʲʨ-ʬʘʡʣ 

 ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

 ʇʨʝʜʧʨʦʮʝʩʦʨʥʦ ʯʠʩʣʦ 

 ʉʠʤʚʦʣʥʘ ʢʦʥʩʪʘʥʪʘ 

 ʅʠʟʦʚa ʢʦʥʩʪʘʥʪʘ 

 ʆʧʝʨʘʮʠʷʉ89 

 ʇʫʥʢʪʫʘʪʦʨ  
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ɺʩʷʢʘ ʧʨʝʜʧʨʦʮʝʩʦʨʥʘ ʣʝʢʩʝʤʘ ʩʝ ʧʨʝʦʙʨʘʫʚʘ ʚ ʣʝʢʩʝʤʘ ʚ 

ʧʨʦʮʝʩʘ ʥʘ ʢʦʤʧʠʣʘʮʠʷ. 

 

 

 ʂʣʶʯʦʚʠ ʜʫʤʠ 

 

ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʢʣʶʯʦʚʠʪʝ ʜʫʤʠ ʚ ʉ. 

 

auto enum restrict  ʉ99 unsigned 

break extern return  void 

case float short volatile 

char for  signed while 

const goto sizeof _Bool ʉ99 

continue if  static _Complex ʉ99 

default inlineʉ99 struct _Imaginary  ʉ99 

do int  switch - 

double long typedef - 

else register union - 

 

ʊʘʙʣ. 85 ʂʣʶʯʦʚʠ ʜʫʤʠ  

 
 

 ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

 

ɽʜʠʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʦʞʝ ʜʘ ʦʙʦʟʥʘʯʘʚʘ ʝʜʥʘ ʦʪ ʩʣʝʜʥʠʪʝ 

ʝʜʠʥʠʮʠ ʚ ʝʟʠʢʘ ʉ: 

 

Á ʠʤʝ ʥʘ ʧʨʦʤʝʥʣʠʚʘ; 

 

Á ʠʤʝ ʥʘ ʬʫʥʢʮʠʷ; 

 

Á ʝʪʠʢʝʪ ʥʘ ʩʪʨʫʢʪʫʨʘ, ʦʙʝʜʠʥʝʥʠʝ , ʠʟʙʨʦʷʚʘʥʝ (tag); 

 

Á ʝʪʠʢʝʪ ʥʘ ʦʧʝʨʘʪʦʨ (label); 

 

Á ʯʣʝʥ ʥʘ ʥʘ ʩʪʨʫʢʪʫʨʘ, ʦʙʝʜʠʥʝʥʠʝ ʠʣʠ ʠʟʙʨʦʷʚʘʥʝ; 
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Á typedef ʠʤʝ; 

 

Á ʤʘʢʨʦʩ; 

 

Á ʧʘʨʘʤʝʪʲʨ ʥʘ ʤʘʢʨʦʩ. 

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʲʪ ʩʝ ʩʲʩʪʦʠ ʦʪ: 

 

Á ʃʘʪʠʥʩʢʠ ʩʠʤʚʦʣʠ; 

 

 

 

 

 

 

Á ɸʨʘʙʩʢʠ ʮʠʬʨʠ; 

 

 

 

Á ʇʦʜʯʝʨʪʘʚʘʱʦ ʪʠʨʝ; 

 

 

 

Á ʋʥʠʚʝʨʩʘʣʥʠ ʩʠʤʚʦʣʠʉ99; 

 

Á ʄʥʦʛʦʙʘʡʪʦʚʠ ʩʠʤʚʦʣʠʉ99. 

 

ʇʲʨʚʠʷʪ ʩʠʤʚʦʣ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʮʠʬʨʘ 

ʠʣʠ ʫʥʠʚʝʨʩʘʣʝʥ ʩʠʤʚʦʣ, ʧʨʝʜʩʪʘʚʣʷʚʘʱ ʮʠʬʨʘ. 

 

ʇʨʠʤʝʨ: 

 

sum1 ï ʚʘʣʠʜʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

_sum ï ʚʘʣʠʜʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

1sum ï HEʚʘʣʠʜʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

 

ɽʟʠʢʲʪ ʉ ʧʨʘʚʠ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʤʘʣʢʠ ʠ ʛʦʣʝʤʠ ʙʫʢʚʠ. ʊʦʚʘ 

a b c d e f g h i j k l m 

n o p q r s t u v w x y z 

0 1 2 3 4 5 6 7 8 9 
 

_ 
 

A B C D E F G H I J K L M  

N O P Q R S T U V X Y Z 
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ʦʟʥʘʯʘʚʘ, ʯʝ sum1, Sum1, SUM1, sUm1 ʠ ʪ.ʥ. ʩʝ ʚʲʟʧʨʠʝʤʘʪ 

ʢʘʪʦ ʨʘʟʣʠʯʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ. 

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʠʪʝ, ʦʙʦʟʥʘʯʘʚʘʱʠ ʨʘʟʣʠʯʥʠ ʉ ʝʜʠʥʠʮʠ, 

ʤʦʛʘʪ ʜʘ ʩʲʚʧʘʜʘʪ ʩʪʠʛʘ ʜʘ ʩʝ ʥʘʤʠʨʘʪ ʚ ʨʘʟʣʠʯʥʠ ʢʘʪʝʛʦʨʠʠ 

(ʠʤʝʥʦʚʘʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ).  ʀʤʝʥʦʚʘʥʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʝʟʠʢʘ ʉ ʩʘ: 

 

Á ʝʪʠʢʝʪʠ ʥʘ ʦʧʝʨʘʪʦʨʠ; 

 

Á ʝʪʠʢʝʪʠ ʥʘ ʩʪʨʫʢʪʫʨʠ, ʦʙʝʜʠʥʝʥʠʷ ʠ ʠʟʙʨʦʷʚʘʥʠʷ; 

 

Á ʯʣʝʥʦʚʝ ʥʘ ʩʪʨʫʢʪʫʨʠ ʠ ʠʟʙʨʦʷʚʘʥʠʷ; 

 

Á ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ (ʠʤʝʥʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠ, ʬʫʥʢʮʠʠ, 

typedef ʠʤʝʥʘ ʠ enum-ʢʦʥʩʪʘʥʪʠ). 

 

ʇʨʠʤʝʨ: 

 
int  sum; Ƴǉ ÓÕÍ ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɡɢɠɞɗɟɝɚɔɒ ǉƳ 
 
int  sum_xy ( int  x, int  y); Ƴǉ ÓÕÍʍØÙ ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɦɥɟɜɨɚɱ ǉƳ 
 
struct  mystruct  Ƴǉ ÍÙÓÔÒÕÃÔ  ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɗɤɚɜɗɤƽɚɞɗƾ ɟɒ 
{                   ɣɤɢɥɜɤɥɢɒ */  
 int  a; Ƴǉ ɒ ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɩɝɗɟ ɟɒ ɣɤɢɥɜɤɥɢɒ ǉƳ 
 int  b; Ƴǉ Â ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɩɝɗɟ ɟɒ ɣɤɢɥɜɤɥɢɒ ǉƳ 
};  
union  myunion Ƴǉ ÍÙÕÎÉÏÎ  ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɗɤɚɜɗɤƽɚɞɗƾ ɟɒ 
{                ɠɓɗɖɚɟɗɟɚɗ ǉƳ 
 int  i ;    Ƴǉ É ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɩɝɗɟ ɟɒ ɠɓɗɖɚɟɗɟɚɗ ǉƳ 
 double  d; Ƴǉ Ä ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɩɝɗɟ ɟɒ ɠɓɗɖɚɟɗɟɚɗ ǉƳ 
};  
enum myenum Ƴǉ ÍÙÅÎÕÍ  ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɗɤɚɜɗɤƽɚɞɗƾ ɟɒ 
{              ɚəɓɢɠɱɔɒɟɗ ǉƳ 
 I ,   Ƴǉ ) ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɩɝɗɟ ɟɒ ɚəɓɢɠɱɔɒɟɗ   ǉƳ 
 You, Ƴǉ 9ÏÕ ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɩɝɗɟ ɟɒ ɚəɓɢɠɱɔɒɟɗ */  
 He,  Ƴǉ (Å ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɩɝɗɟ ɟɒ ɚəɓɢɠɱɔɒɟɗ  ǉƳ 
 She  Ƴǉ 3ÈÅ ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɩɝɗɟ ɟɒ ɚəɓɢɠɱɔɒɟɗ ǉƳ 
};  
 
typedef  unsigned  char  uint8 ; Ƴǉ ÕÉÎÔʭ ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ÔÙÐÅÄÅÆ 
ɚɞɗ ǉƳ 
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addition:   Ƴǉ ÁÄÄÉÔÉÏÎ ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɗɤɚɜɗɤ ɟɒ ɠɡɗɢɒɤɠɢ  ǉƳ 
sum = sum_xy (10, 20);  
 
#define  message "Hello C! \ n"Ƴǉ ÍÅÓÓÁÇÅ ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ ɟɒ ɞɒɜɢɠɣ 
*/  
 
#define  print_message( m)  printf( "%s\ n" , m); /* m ɗ ɚɖɗɟɤɚɦɚɜɒɤɠɢ 
ɟɒ ɡɒɢɒɞɗɤɬɢ ɟɒ ɞɒɜɢɠɣ ǉƳ 

 

 

 ʂʦʥʩʪʘʥʪʠ 

 

ʂʦʥʩʪʘʥʪʠʪʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚ 24 ʂʦʥʩʪʘʥʪʠ. 

 

 

 ʆʧʝʨʘʮʠʠ ʠ ʇʫʥʢʪʫʘʪʦʨʠ 

 

ʉ89 ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʩʠʤʚʦʣʠ ʟʘ ʦʧʝʨʘʮʠʠ: 

 

[ ] () .  -> 

++ -- &  *  + - ~ ! sizeof 

/ % << >> < > <= >= ==  

!= ^  | &&  || ? : = *= /=  

%=  += -= <<= >>=  &=  ^= |= ,   
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ:  ɺ ʟʘʛʣʘʚʥʠʷ-ʬʘʡʣ <iso646.h> ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʤʘʢʨʦʩʠ, 

ʢʦʠʪʦ ʩʝ ʨʘʟʰʠʨʷʚʘʪ ʜʦ ʦʧʨʝʜʝʣʝʥʠ ʦʧʝʨʘʮʠʠ ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ: 
 
  #define   and       &&  
  #define   and_eq    &=  
  #define   bitand    &  
  #define   bitor     |  
  #define   compl     ~  
  #define  not       !  
  #define   not_eq    !=  
  #define   or        ||  
  #define   or_eq     |=  
  #define   xor       ^  
  #define   xor_eq    ^=  

_____________________________________________________________ 
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ʉ89 ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʩʠʤʚʦʣʠ ʟʘ ʧʫʥʢʪʫʘʪʦʨʠ: 

 

[ ] ( ) { }  *  , : = ; é 

 

C99 ʦʙʝʜʠʥʷʚʘ ʛʦʨʥʠʪʝ ʩʠʤʚʦʣʠ (ʙʝʟ sizeof) ʧʣʶʩ ʥʷʢʦʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʠʤʚʦʣʠ ʧʦʜ ʦʙʱʦʪʦ ʧʦʥʷʪʠʝ ʧʫʥʢʪʫʘʪʦʨ: 

 

[ ] () .  -> 

++ -- &  *  + - ~ ! 

/ % << >> < > <= >= ==  

!= ^  | &&  || ? : = *= /=  

%=  += -= <<= >>=  &=  ^= |= ,   
#        ## 

<:       :>      <%    %>   %:    %:%:  

 

 

 ʀʤʝʥʘ ʥʘ ʭʝʜʲʨ-ʬʘʡʣʦʚʝ 

 
˱ɚɞɗ-ɧɗɖɬɢ-ɦɒɛɝ˲ 
 
ɚɝɚ 
 
ʏɚɞɗ-ɧɗɖɬɢ-ɦɒɛɝʏ 

 

ʊʦʟʠ ʚʠʜ ʧʨʝʜʧʨʦʮʝʩʦʨʥʘ ʣʝʢʩʝʤʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʷʚʷʚʘ ʩʘʤʦ ʚ 

#include ʧʨʝʜʧʨʦʮʝʩʦʨʥʘʪʘ ʜʠʨʝʢʪʠʚʘ. ʀʤʝʥʘʪʘ ʥʘ ʭʝʜʲʨ-

ʬʘʡʣʦʚʝ ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ ʚʩʠʯʢʠ ʩʠʤʚʦʣʠ ʦʪ ʩʦʨʩ 

ʩʠʤʚʦʣʥʘʪʘ ʪʘʙʣʠʮʘ ʙʝʟ ʩʠʤʚʦʣ ʟʘ ʥʦʚ ʨʝʜ ʠ ". 

ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʚ ʩʠʣʘ ʩʣʝʜʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

 

Á ɸʢʦ ʩʠʤʚʦʣʠʪʝ ' , \ , " , //ʉ99 ʠʣʠ /*  ʩʝ ʧʦʷʚʷʪ ʤʝʞʜʫ 

ʨʘʟʜʝʣʠʪʝʣʠʪʝ < ʠ >, ʧʦʚʝʜʝʥʠʝʪʦ ʝ ʥʝʜʝʬʠʥʠʨʘʥʦ. 

 

Á ɸʢʦ ʩʠʤʚʦʣʠʪʝ ' , \, //ʉ99 ʠʣʠ /*  ʩʝ ʧʦʷʚʷʪ ʤʝʞʜʫ 

ʨʘʟʜʝʣʠʪʝʣʠʪʝ " ʠ ", ʧʦʚʝʜʝʥʠʝʪʦ ʝ ʥʝʜʝʬʠʥʠʨʘʥʦ. 
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 ʇʨʝʜʧʨʦʮʝʩʦʨʥʠ ʯʠʩʣʘ 

 

ɽʜʥʦ ʧʨʝʜʧʨʦʮʝʩʦʨʥʦ ʯʠʩʣʦ ʟʘʧʦʯʚʘ ʩ ʮʠʬʨʘ, ʢʦʷʪʦ ʧʦ ʠʟʙʦʨ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʜʰʝʩʪʚʘʥʘ ʦʪ ʪʦʯʢʘ, ʠ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʧʦʩʣʝʜʚʘʥʘ ʦʪ ʙʫʢʚʠ, ʧʦʜʯʝʨʪʘʚʘʱʠ ʪʠʨʝʪʘ, ʮʠʬʨʠ, ʪʦʯʢʠ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ ʝ+, ʝ-, ɽ+, ɽ-, P+ʉ99 ʠʣʠ P-ʉ99. 

ʇʨʝʜʧʨʦʮʝʩʦʨʥʠʪʝ ʯʠʩʣʘ ʚʢʣʶʯʚʘʪ ʮʝʣʦʯʠʩʣʝʥʠ ʢʦʥʩʪʘʥʪʠ ʠ 

ʢʦʥʩʪʘʥʪʠ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʧʣʶʩ ʤʥʦʛʦ ʜʨʫʛʠ ʬʦʨʤʠ, 

ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʥʝ ʩʘ ʧʲʨʚʦʥʘʯʘʣʥʦ ʚʘʣʠʜʥʠ ʯʠʩʣʘ. 

ʇʨʝʜʧʨʦʮʝʩʦʨʥʦʪʦ ʯʠʩʣʦ ʥʷʤʘ ʪʠʧ ʠʣʠ ʩʪʦʡʥʦʩʪ. ʊʦ ʤʦʞʝ ʜʘ 

ʛʠ "ʧʦʣʫʯʠ" ʩʣʝʜ ʢʘʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʜʦ ʯʠʩʣʦ ʩ ʧʣʘʚʘʱʘ 

ʟʘʧʝʪʘʷ ʠʣʠ ʮʝʣoʯʠʩʣʝʥʘ ʢʦʥʩʪʘʥʘʪʘ ʩʣʝʜ ʨʘʟʛʲʚʘʥʝ ʥʘ 

ʤʘʢʨʦʩʘ, ʚ ʢʦʡʪʦ ʫʯʘʩʪʚʘ. 
 

ʇʨʠʤʝʨ: 
 
#define  glue(a, b) a ## b  
 
float  f = glue(1e+, 20);  Ƴǉ ÆÌÏÁÔ Æ ˮ ʦɗ˩ʧʣ ǉƳ 

 

 

 ʂʦʤʝʥʪʘʨʠ 

 

ʂʦʤʝʥʪʘʨʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʩʲʦʙʱʝʥʠʷ, ʢʦʠʪʦ 

ʥʝ ʚʣʠʷʷʪ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʊʝ ʩʘ ʩʣʫʞʘʪ ʟʘ 

ʜʦʙʘʚʷʥʝ ʥʘ ʧʦʷʩʥʝʥʠʷ ʢʲʤ ʢʦʜʘ. ANSI C ʩʪʘʥʜʘʨʪʲʪ 

ʜʝʬʠʥʠʨʘ ʜʚʘ ʥʘʯʠʥʘ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʢʦʤʝʥʪʘʨʠ ʚ ʢʦʜʘ: 

 
/* ɜɠɞɗɟɤɒɢ */  
 
ɚɝɚ 
 
ƳƳ ɜɠɞɗɟɤɒɢȯʮʮ 

 

ɺʩʠʯʢʦ ʧʦʩʪʘʚʝʥʦ ʤʝʞʜʫ /* ʠ */ ʩʝ ʠʛʥʦʨʠʨʘ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ. 

ʊʦʟʠ ʪʠʧ ʢʦʤʝʥʪʘʨ ʩʝ ʥʘʨʠʯʘ ʦʱʝ ʤʥʦʛʦʨʝʜʦʚ ʢʦʤʝʥʪʘʨ, ʪʲʡ 

ʢʘʪʦ ʤʘʨʢʝʨʠʪʝ ʟʘ ʥʘʯʘʣʦ /* ʠ ʢʨʘʡ */ ʥʘ ʢʦʤʝʥʪʘʨʘ ʤʦʛʘʪ ʜʘ 

ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʨʝʜʦʚʝ. ʊʦʚʘ ʝ ʝʜʠʥʩʪʚʝʥʠʷʪ 
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ʢʦʤʝʥʪʘʨ ʜʝʬʠʥʠʨʘʥ ʚ ʩʪʘʥʜʘʨʪʘ ʉ89. 

 

ʇʨʠʤʝʨ: 
 
Ƴǉ Ȱɠɔɒ ɗ ɜɠɞɗɟɤɒɢ */  
 
Ƴǉ Ȱɠɔɒ ɗ ɜɠɞɗɟɤɒɢ 
   ɟɒ ɟɱɜɠɝɜɠ ɢɗɖɒ ǉƳ 
 

C99 ʜʦʙʘʚʷ ʪ.ʥʘʨ. ʝʜʥʦʨʝʜʦʚ ʢʦʤʝʥʪʘʨ. ɺʩʠʯʢʦ ʩʣʝʜ ʤʘʨʢʝʨʘ 

ʟʘ ʥʘʯʘʣʦ // ʥʘ ʢʦʤʝʥʪʘʨʘ ʜʦ ʢʨʘʷ ʥʘ ʨʝʜʘ ʩʝ ʠʛʥʦʨʠʨʘ ʦʪ 

ʢʦʤʧʠʣʘʪʦʨʘ. 

 

ʇʨʠʤʝʨ: 
 
ƳƳ Ȱɠɔɒ ɗ ɜɠɞɗɟɤɒɢ 

 

ʆʩʦʙʝʥʦʩʪʠ ʥʘ ʢʦʤʝʥʪʘʨʠʪʝ: 

 

Á ʂʦʤʝʥʪʘʨʠʪʝ ʥʝ ʩʝ ʨʘʟʧʦʟʥʘʚʘʪ ʢʘʪʦ ʪʘʢʠʚʘ, ʘʢʦ ʩʘ ʯʘʩʪ 

ʦʪ ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ; 

 

Á ʇʦ ʚʨʝʤʝ ʥʘ ʢʦʤʧʠʣʠʨʘʥʝ ʥʘ ʢʦʜʘ ʚʩʝʢʠ ʢʦʤʝʥʪʘʨ ʩʝ 
ʟʘʤʝʥʷ ʩ ʠʥʪʝʨʚʘʣ; 

 

Á ɺʣʦʞʝʥʠ ʢʦʤʝʥʪʘʨʠ ʥʝ ʩʝ ʧʦʜʜʲʨʞʘʪ1. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1:  ʄʥʦʛʦ ʢʦʤʧʠʣʘʪʦʨʠ ʥʘʨʫʰʘʚʘʪ ʪʦʚʘ ʠʟʠʩʢʚʘʥʝ ʥʘ ANSI 

C ʩʪʘʥʜʘʨʪʘ ʠ ʧʦʜʜʲʨʞʘʪ ʚʣʦʞʝʥʠ ʢʦʤʝʥʪʘʨʠ. 
_____________________________________________________________ 

 

 

 

 

 

 

 

 

ɸʢʦ ʠʩʢʘʪʝ ʜʘ ʠʟʢʣʶʯʠʪʝ ʦʧʨʝʜʝʣʝʥʘ ʩʝʢʮʠʷ ʩ ʢʦʜ ʦʪ 

ʧʨʦʮʝʩʘ ʥʘ ʢʦʤʧʠʣʘʮʠʷ, ʠʟʧʦʣʟʚʘʡʪʝ #if ... #endif, ʚʤʝʩʪʦ 

/*... */. ʅʘʧʨʠʤʝʨ: 

 
#if  (0)  
...  
ɟɱɜɒɜɬɔ ɜɠɖ 
...  
#endif  



 

 
204 

23 ʊʠʧʦʚʝ ʜʘʥʥʠ 

 ʇʨʦʤʝʥʣʠʚʠ 

 

ʇʨʦʤʝʥʣʠʚʘʪʘ ʝ ʦʙʣʘʩʪ ʦʪ ʧʘʤʝʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ, ʢʦʷʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ. ʂʘʢʪʦ ʠ ʩʘʤʦʪʦ ʧʦʥʷʪʠʝ 

ʧʦʜʩʢʘʟʚʘ, ʚ ʧʨʦʮʝʩʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ  ʧʨʦʤʝʥʣʠʚʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʷ. ɺ ʉ ʝʜʥʘ 

ʧʨʦʤʝʥʣʠʚʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʝʬʠʥʠʨʘʥʘ (ʦʙʷʚʝʥʘ) ʧʨʝʜʠ ʜʘ 

ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʥʷʢʲʜʝ ʚ ʢʦʜʘ. ʆʙʱʘʪʘ ʬʦʨʤʘ ʥʘ 

ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʘ ʝ: 

 
Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒ 

 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ ɚɞɗ-
ɡɢɠɞɗɟɝɚɔɒ ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ;  
 
ɜɬɖɗɤɠ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ

1 ɞɠɘɗ ɖɒ ɗƙ 
static  
auto  
register  

 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ1 ɞɠɘɗ ɖɒ ɗƙ 

const  
volatile  
const volatile ɚɝɚ volatile const  
 

ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ1 ɣɗ ɡɢɚɝɒɕɒ ɣɒɞɠ ɔɬɢɧɥ ɟɱɜɠɚ ɓɒəɠɔɚ ɤɚɡɠɔɗ ɚ 
ɞɠɘɗ ɖɒ ɗƙ 

signed      ( int  ɚɝɚ char )  
unsigned    ( int  ɚɝɚ char )  
short     ( int )  
long     ( int )  
signed short    ( int )  
signed long    ( int )  
signed long  long C99  ( int )  
unsigned short   ( int )  
unsigned long   ( int )  
unsigned long  long C99 ( int )  

__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1:  Ȯɗɖɬɤ ɟɒ ɣɝɗɖɔɒɟɗ ɟɒ ɜɝɒɣ-ɡɒɞɗɤ, ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡ, 
ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡ ɚ ɤɚɡ ɟɗ ɗ ɣɡɗɨɚɦɚɨɚɢɒɟ ɠɤ ɣɤɒɟɖɒɢɤɒ.  
__________________________________________________________________ 
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ʪʠʧ  
ʄʦʞʝ ʜʘ ʙʲʜʝ ʝʜʠʥ ʦʪ ʩʣʝʜʥʠʪʝ ʪʠʧʦʚʝ: 

 
Á ȟɒəɠɔ ɤɚɡ ( _Bool C99, char , int , float ,  double );  

 
Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...} ) ;  

 
Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...} ) ;  

 
Á Ȫɒɣɚɔɚ ( T[] ) ;  

 
Á ȱɜɒəɒɤɗɝɚ ( T*) ;  

 
Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} );  

 
Á typedef - ɚɞɗƚ 

 

ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ 

Ȧɞɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 

ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
 Ȳɠɢɞɒɤɬɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢÁ əɒɔɚɣɚ ɠɤ ɤɚɡɒ ɚ ɜɝɒɣɒ ɡɒɞɗɤ 
 ɟɒ ɡɢɠɞɗɟɝɚɔɒɤɒƚ 
 

ʢʣʘʩ 

ʧʘʤʝʪ 
ʪʠʧ ʠʥʠʮʠʘʣʠʟʘʪʦʨ 

ʧʦʜʨʘʟʙʠʨʘʱ ʩʝ 

ʠʥʠʮʠʘʣʠʟʘʪʦʨ 

static/ 

extern 
ʩʢʘʣʘʨʝʥ ʢʦʥʩʪʘʥʪʝʥ ʠʟʨʘʟ 0 / 0.0 

static/ 

extern 
ʤʘʩʠʚ {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 0 / 0.0 

static/ 

extern 
ʩʪʨʫʢʪʫʨʘ {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 0 / 0.0 

static/ 

extern 
ʦʙʝʜʠʥʝʥʠʝ ʢʦʥʩʪʘʥʪʝʥ ʠʟʨʘʟ 0 / 0.0 

auto/ 

register 
ʩʢʘʣʘʨʝʥ ʚʩʷʢʘʢʲʚ ʠʟʨʘʟ ʥʝʜʝʬʠʥʠʨʘʥ 

auto/ 

register 
ʤʘʩʠʚ 

Á {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 

Á {  ʩʧʠʩʲʢ-ʚʩʷʢʘʢʚʠ-ʠʟʨʘʟʠC99}  
ʥʝʜʝʬʠʥʠʨʘʥ 

auto/ 

register 
ʩʪʨʫʢʪʫʨʘ 

Á {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 

Á {  ʩʧʠʩʲʢ-ʚʩʷʢʘʢʚʠ-ʠʟʨʘʟʠC99}  

Á struct-ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʩʲʱʠʷ ʪʠʧ 

ʥʝʜʝʬʠʥʠʨʘʥ 

auto/ 

register 
ʦʙʝʜʠʥʝʥʠʝ 

Á {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 

Á {  ʩʧʠʩʲʢ-ʚʩʷʢʘʢʚʠ-ʠʟʨʘʟʠC99}  

Á union-ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʩʲʱʠʷ ʪʠʧ 

ʥʝʜʝʬʠʥʠʨʘʥ 

 

ɼʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʧʨʦʤʝʥʣʠʚʘ ʚʦʜʠ ʜʦ ʟʘʜʝʣʷʥʝ ʥʘ ʧʘʤʝʪ ʟʘ 

ʥʝʷ. ʊʠʧʲʪ ʥʘ ʝʜʥʘ ʧʨʦʤʝʥʣʠʚʘ ʥʦʩʠ ʩʣʝʜʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ: 
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Á ʚʠʜʲʪ ʥʘ ʜʘʥʥʠʪʝ, ʢʦʠʪʦ ʪʘʟʠ ʧʨʦʤʝʥʣʠʚʘ ʤʦʞʝ ʜʘ 
ʩʲʭʨʘʥʷʚʘ (ʮʝʣʠ ʯʠʩʣʘ, ʩʠʤʚʦʣʠ ʠ ʪ.ʥ.), ʘ ʦʪʪʫʢ ʠ 

ʨʘʟʤʝʨʘ ʧʘʤʝʪ, ʥʝʦʙʭʦʜʠʤ ʟʘ ʟʘʜʝʣʷʥʝ ʟʘ ʪʘʟʠ 

ʧʨʦʤʝʥʣʠʚʘ. 

 

Á ʚʠʜʦʚʝʪʝ ʦʧʝʨʘʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʚʲʨʭʫ 
ʪʘʟʠ ʧʨʦʤʝʥʣʠʚʘ (ʜʦʧʫʩʪʠʤʠʪʝ ʦʧʝʨʘʮʠʠʪʝ ʚʲʨʭʫ 

ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʝʜʠʥ ʪʠʧ ʤʦʞʝ ʜʘ ʥʝ ʩʘ ʧʦʟʚʦʣʝʥʠ ʟʘ 

ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʜʨʫʛ ʪʠʧ).  

 

Á ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʚ ʧʘʤʝʪʪʘ ʠʣʠ 

ʧʦʜʨʘʚʥʷʚʘʥʝ ʚ ʧʘʤʝʪʪʘ (memory alignment). ʊʘʟʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝ ʝ ʠʟʠʩʢʚʘʥʝ ʥʘ ʝʟʠʢʘ ʉ, ʘ ʥʘ 

ʢʦʥʢʨʝʪʥʘʪʘ ʭʘʨʜʫʝʨʥʘ ʧʣʘʪʬʦʨʤʘ. ʈʘʟʣʠʯʥʠʪʝ 

ʭʘʨʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʘʢ 

ʜʘʥʥʠʪʝ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚ ʧʘʤʝʪʪʘ. ɺʩʷʢʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷ ʥʘ ʉ ʢʦʤʧʠʣʘʪʦʨʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʩʲʦʙʨʘʟʷʚʘ ʩ ʪʦʚʘ ʠʟʠʩʢʚʘʥʝ. 

 

 

 ʂʘʪʝʛʦʨʠʠ ʪʠʧʦʚʝ 

 

ɺ ʊʘʙʣ.87 ʩʘ ʧʦʢʘʟʘʥʠ ʢʘʪʝʛʦʨʠʠʪʝ ʪʠʧʦʚʝ ʚ ʝʟʠʢʘ ʉ. 

 

ʉ ʪʠʧʦʚʝ ʢʘʪʝʛʦʨʠʠ 

_BoolC99 

ʎʝʣʦʯʠʩʣʝʥʠ 

ʪʠʧʦʚʝ 
ɸʨʠʪʤʝʪʠʯʥʠ 

ʪʠʧʦʚʝ ʉʢʘʣʘʨʥʠ ʪʠʧʦʚʝ 

char (signed ʠ unsigned) 

short, int, long, long longC99 

(signed ʠ unsigned) 

enum T{é} 

float, double, long double 

ʊʠʧʦʚʝ ʩ 

ʧʣʘʚʘʱʘ 

ʟʘʧʝʪʘʷ 

T*  ʋʢʘʟʘʪʝʣʠ 

T [é] ʄʘʩʠʚʠ ɸʛʨʝʛʘʪʥʠ 
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struct T{é} ʉʪʨʫʢʪʫʨʠ ʪʠʧʦʚʝ 

union T{é} ʆʙʝʜʠʥʝʥʠʷ 

T (é) ʌʫʥʢʮʠʠ 

void ʪʠʧ ʙʝʟ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 86 ʂʘʪʝʛʦʨʠʠ ʪʠʧʦʚʝ ʜʘʥʥʠ ʚ ʉ 

 

Á ʎʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ; 

 

ʂʘʢʪʦ ʧʦʜʩʢʘʟʚʘ ʠʤʝʪʦ, ʪʝʟʠ ʪʠʧʦʚʝ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ 

ʧʨʝʜʩʪʘʚʷʪ ʩʘʤʦ ʮʝʣʠ ʯʠʩʣʘ. ɿʘ ʧʦ-ʝʬʠʢʘʩʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʧʘʤʝʪʪʘ ʝʟʠʢʲʪ ʉ ʚʢʣʶʯʚʘ ʥʷʢʦʣʢʦ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʘ, ʚʩʝʢʠ 

ʦʪ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʨʘʟʣʠʯʝʥ ʜʠʘʧʘʟʦʥ ʦʪ 

ʩʪʦʡʥʦʩʪʠ. 

 

Á ʊʠʧʦʚʝ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ;  

 

ʊʝʟʠ ʪʠʧʦʚʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʝʘʣʥʠ ʯʠʩʣʘ 

(ʜʨʦʙʥʠ ʯʠʩʣʘ). ɿʘ ʧʦ-ʝʬʠʢʘʩʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʘʤʝʪʪʘ 

ʝʟʠʢʲʪ ʉ ʚʢʣʶʯʚʘ ʥʷʢʦʣʢʦ ʪʠʧʘ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ, ʚʩʝʢʠ ʦʪ 

ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʨʘʟʣʠʯʝʥ ʜʠʘʧʘʟʦʥ ʦʪ ʩʪʦʡʥʦʩʪʠ. 

 

ʉʫʤʘʨʥʦ ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʪʠʧʦʚʝ ʠ ʪʠʧʦʚʝʪʝ ʩ ʧʣʘʚʘʱʘ 

ʟʘʧʝʪʘʷ ʩʝ ʥʘʨʠʯʘʪ ʘʨʠʪʤʝʪʠʯʥʠ ʪʠʧʦʚʝ. ɸʨʠʪʤʝʪʠʯʥʠʪʝ 

ʪʠʧʦʚʝ, ʙʝʟ enum-ʪʠʧʦʚʝʪʝ, ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ ʙʘʟʦʚʠ ʪʠʧʦʚʝ. 

ʊʦʚʘ ʩʘ ʪʠʧʦʚʝʪʝ ʥʘ ʙʘʟʘʪʘ, ʥʘ ʢʦʠʪʦ ʩʝ ʧʦʣʫʯʘʚʘʪ 

ʦʩʪʘʥʘʣʠʪʝ ʪʠʧʦʚʝ ʜʘʥʥʠ ʚ ʉ. ɹʘʟʦʚʠʪʝ ʪʠʧʦʚʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ 

ʚ 23.2.1 ɹʘʟʦʚʠ ʪʠʧʦʚʝ ʜʘʥʥʠ. 

 

Á ʀʟʙʨʦʷʚʘʥʠʷ; 

 

ʀʟʙʨʦʷʚʘʥʝʪʦ ʝ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʮʝʣʦʯʠʩʣʝʥʠ ʢʦʥʩʪʘʥʪʠ, 

ʟʘʜʘʜʝʥʠ ʯʨʝʟ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ. ʀʟʙʨʦʷʚʘʥʠʷʪʘ  ʩʘ ʦʧʠʩʘʥʠ ʚ 

23.2.2 ʀʟʙʨʦʷʚʘʥʠʷ. 

 

Á Mʘʩʠʚʠ; 
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ʄʘʩʠʚʲʪ ʦʧʠʩʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʧʨʦʤʝʥʣʠʚʠ ʦʪ ʝʜʠʥ ʠ ʩʲʱ 

ʪʠʧ ʠ ʩ ʦʙʱʦ ʠʤʝ. ʇʨʦʤʝʥʣʠʚʠʪʝ ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ ʜʘʜʝʥ 

ʤʘʩʠʚ ʩʝ ʥʘʨʠʯʘʪ ʝʣʝʤʝʥʪʠ ʥʘ ʤʘʩʠʚʘ. ʄʘʩʠʚʠʪʝ ʩʘ ʦʧʠʩʘʥʠ 

ʚ 23.2.3 ʄʘʩʠʚʠ. 

 

Á ʋʢʘʟʘʪʝʣʠ; 

 

ɽʜʠʥ ʫʢʘʟʘʪʝʣʝʥ ʪʠʧ ʦʧʠʩʚʘ ʧʨʦʤʝʥʣʠʚʘ, ʯʠʷʪʦ ʩʪʦʡʥʦʩʪ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʜʨʝʩ ʥʘ ʜʨʫʛʘ ʧʨʦʤʝʥʣʠʚʘ. ʋʢʘʟʘʪʝʣʥʠʪʝ 

ʪʠʧʦʚʝ ʩʘ ʦʧʠʩʘʥʠ ʚ 23.2.4 ʋʢʘʟʘʪʝʣʠ. 

 

ʉʫʤʘʨʥʦ ʘʨʠʪʤʝʪʠʯʥʠʪʝ ʠ ʫʢʘʟʘʪʝʣʥʠʪʝ ʪʠʧʦʚʝ ʩʝ ʥʘʨʠʯʘʪ 

ʩʢʘʣʘʨʥʠ ʪʠʧʦʚʝ. 

 

Á ʉʪʨʫʢʪʫʨʠ; 

 

ʉʪʨʫʢʪʫʨʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʧʨʦʤʝʥʣʠʚʠ, ʢʦʠʪʦ 

ʤʦʛʘʪ ʜʘ ʩʘ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ. ʇʨʦʤʝʥʣʠʚʠʪʝ, ʧʨʠʥʘʜʣʝʞʘʱʠ 

ʥʘ ʝʜʥʘ ʩʪʨʫʢʪʫʨʘ, ʩʝ ʥʘʨʠʯʘʪ ʯʣʝʥʦʚʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ. 

ʉʪʨʫʢʪʫʨʠʪʝ ʩʘ ʦʧʠʩʘʥʠ ʚ 23.2.5 ʉʪʨʫʢʪʫʨʠ. 

 

ʉʫʤʘʨʥʦ ʩʪʨʫʢʪʫʨʠʪʝ ʠ ʤʘʩʠʚʠʪʝ ʩʝ ʥʘʨʠʯʘʪ ʘʛʨʝʛʘʪʥʠ 

ʪʠʧʦʚʝ. 

 

Á ʆʙʝʜʠʥʝʥʠʷ; 

 

ʆʙʝʜʠʥʝʥʠʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ  ʧʨʠʧʦʢʨʠʚʘʱʠ 

ʩʝ (ʯʘʩʪʠʯʥʦ ʠʣʠ ʥʘʧʲʣʥʦ) ʧʨʦʤʝʥʣʠʚʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʘ ʦʪ 

ʨʘʟʣʠʯʝʥ ʪʠʧ. ʇʨʠʧʦʢʨʠʚʘʱʠ ʩʝ ʧʨʦʤʝʥʣʠʚʠ ʦʟʥʘʯʘʚʘ, ʯʝ ʪʝ 

ʠʟʧʦʣʟʚʘʪ ʦʙʱʘ ʧʘʤʝʪ, ʢʦʷʪʦ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ ʜʘ ʧʦʙʝʨʝ 

ʧʨʦʤʝʥʣʠʚʘʪʘ ʩ ʥʘʡ-ʛʦʣʷʤ ʨʘʟʤʝʨ. ʇʨʦʤʝʥʣʠʚʠʪʝ, 

ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ ʝʜʥʦ ʦʙʝʜʠʥʝʥʠʝ, ʩʝ ʥʘʨʠʯʘʪ ʯʣʝʥʦʚʝ ʥʘ 

ʦʙʝʜʠʥʝʥʠʝʪʦ. ʆʙʝʜʠʥʝʥʠʷʪʘ ʩʘ ʦʧʠʩʘʥʠ ʚ 23.2.6 

ʆʙʝʜʠʥʝʥʠʷ. 

 

Á ʌʫʥʢʮʠʠ; 

 



 

 
209 

ʌʫʥʢʮʠʷʪʘ ʝ ʛʨʫʧʘ ʦʪ ʦʧʝʨʘʪʦʨʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʧʨʠ 

ʠʟʚʠʢʚʘʥʝʪʦ ʡ ʚ ʥʷʢʦʷ ʪʦʯʢʘ ʦʪ ʧʨʦʛʨʘʤʘʪʘ. ʌʫʥʢʮʠʠʪʝ 

ʤʦʛʘʪ ʜʘ ʧʦʣʫʯʘʚʘʪ ʜʘʥʥʠ ʧʨʠ ʠʟʚʠʢʚʘʥʝʪʦ ʩʠ ʠ ʤʦʛʘʪ ʜʘ 

ʚʨʲʱʘʪ ʨʝʟʫʣʪʘʪ.  ʊʠʧʲʪ ʥʘ ʝʜʥʘ ʬʫʥʢʮʠʷ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʪʠʧʘ ʥʘ ʚʨʲʱʘʥʠʷ ʨʝʟʫʣʪʘʪ, ʙʨʦʷ ʠ ʪʠʧʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʬʫʥʢʮʠʷʪʘ. ʌʫʥʢʮʠʠʪʝ ʩʘ ʦʧʠʩʘʥʠ ʚ 28 ʌʫʥʢʮʠʠ. 

 

Á ʪʠʧ void. 

 

ʊʠʧ void ʝ ʥʝʧʲʣʝʥ (ʥʝʟʘʚʲʨʰʝʥ) ʪʠʧ, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʪʠʧ ʙʝʟ ʩʪʦʡʥʦʩʪ. ʊʦʡ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ: 

 

1. ʆʙʦʙʱʝʥʠ ʫʢʘʟʘʪʝʣʠ (ʫʢʘʟʘʪʝʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʦʯʘʪ 
ʢʲʤ ʚʩʷʢʘʢʚʠ ʪʠʧʦʚʝ ʜʘʥʥʠ) (ʚʠʞʪʝ 23.2.4 ʋʢʘʟʘʪʝʣʠ). 

 

2. ʌʫʥʢʮʠʠ, ʢʦʠʪʦ ʥʝ ʚʨʲʱʘʪ ʩʪʦʡʥʦʩʪ (ʚʠʞʪʝ 28 ʌʫʥʢʮʠʠ). 

 

3. ʌʫʥʢʮʠʠ, ʢʦʠʪʦ ʥʝ ʧʨʠʝʤʘʪ ʘʨʛʫʤʝʥʪʠ (ʚʠʞʪʝ 28 

ʌʫʥʢʮʠʠ). 

 

ʅʘʡ-ʦʙʱʦ ʚʩʠʯʢʠ ʛʦʨʝʦʧʠʩʘʥʠ  ʢʘʪʝʛʦʨʠʠ ʪʠʧʦʚʝ ʩʝ ʨʘʟʜʝʣʷʪ 

ʥʘ 3 ʛʨʫʧʠ: 

 

Á ʆʙʝʢʪʥʠ ʪʠʧʦʚʝ ï ʪʦʚʘ ʩʘ ʪʠʧʦʚʝ, ʦʧʠʩʚʘʱʠ ʦʙʝʢʪʠ 

(ʧʨʦʤʝʥʣʠʚʠ); 

 

Á ʌʫʥʢʮʠʦʥʘʣʥʠ ʪʠʧʦʚʝ ï ʪʦʚʘ ʩʘ ʪʠʧʦʚʝ, ʦʧʠʩʚʘʱʠ 

ʬʫʥʢʮʠʠ; 

 

Á ʅʝʧʲʣʥʠ ʪʠʧʦʚʝ ï ʪʦʚʘ ʩʘ ʪʠʧʦʚʝ, ʢʦʠʪʦ ʦʧʠʩʚʘʪ 

ʦʙʝʢʪʠ, ʥʦ ʣʠʧʩʚʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʭʥʠʷ ʨʘʟʤʝʨ. ʅʝʧʲʣʝʥ ʝ ʪʠʧ void, 

ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʜʝʢʣʘʨʠʨʘʪ ʥʝʧʲʣʥʠ ʪʠʧʦʚʝ ʟʘ 

ʤʘʩʠʚʠ, ʩʪʨʫʢʪʫʨʠ ʠ ʦʙʝʜʠʥʝʥʠʷ. ɺʩʠʯʢʠ ʥʝʧʲʣʥʠ 

ʪʠʧʦʚʝ (ʙʝʟ void) ʤʦʛʘʪ ʜʘ ʩʪʘʥʘʪ ʧʲʣʥʠ (ʟʘʚʲʨʰʝʥʠ). 

ɽʜʠʥ ʧʲʣʝʥ ʪʠʧ ʥʦʩʠ ʮʷʣʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʧʠʩʚʘʱʘ 

ʪʦʟʠ ʪʠʧ.  
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23.1.1 ɹʘʟʦʚʠ ʪʠʧʦʚʝ ʜʘʥʥʠ 

 

ɽʟʠʢʲʪ ʉ ʜʝʬʠʥʠʨʘ ʥʷʢʦʣʢʦ ʙʘʟʦʚʠ (ʚʛʨʘʜʝʥʠ ʚ ʩʘʤʠʷ ʝʟʠʢ) 

ʪʠʧʦʚʝ ʜʘʥʥʠ (ʊʘʙʣ.87). ɹʘʟʦʚʠʪʝ ʪʠʧʦʚʝ ʤʦʛʘʪ ʜʘ ʩʝ 

ʤʦʜʠʬʠʮʠʨʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʪ.ʥʘʨ. ʤʦʜʠʬʠʢʘʪʦʨʠ ʥʘ ʪʠʧʘ 

(ʊʘʙʣ.88). 

 

ʪʠʧ ʦʧʠʩʘʥʠʝ ʧʨʠʤʝʨ 

_BoolC99 

ɹʝʟʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʲʜʲʨʞʘ 

ʩʘʤʦ ʜʚʝ ʩʪʦʡʥʦʩʪʠ: 0 ʠ 1. ɿʘ ʫʜʦʙʩʪʚʦ ʭʝʜʲʨ-ʬʘʡʣʲʪ 

<stdbool.h> ʜʝʬʠʥʠʨʘ ʤʘʢʨʦʩʘ bool, ʢʦʡʪʦ ʝ ʩʠʥʦʥʠʤ 

ʥʘ _Bool, ʠ ʤʘʢʨʦʩʠʪʝ false ʠ true, ʢʦʠʪʦ ʠʤʘʪ 

ʩʪʦʡʥʦʩʪ 0 ʠ 1 ʩʲʦʪʚʝʪʥʦ. 

0 ʠʣʠ 1 

char   

ʀʟʧʦʣʟʚʘ ʩʝ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠ, ʢʦʠʪʦ 

ʤʦʛʘʪ ʜʘ ʩʲʭʨʘʥʷʚʘʪ ʩʠʤʚʦʣʠ. ʉʠʤʚʦʣʠʪʝ ʚ ʉ ʩʝ 

ʟʘʪʚʘʨʷʪ ʚ ʝʜʠʥʠʯʥʠ ʢʘʚʠʯʢʠ. ʊʠʧ char ʟʘʝʤʘ 8 ʙʠʪʘ, ʠ 

ʚʲʧʨʝʢʠ ʯʝ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʩʠʤʚʦʣʠ, 

ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʮʝʣʠ 8-ʙʠʪʦʚʠ 

ʯʠʩʣʘ. 

'z','s','#', 

10, 38,127 

int      
ʀʟʧʦʣʟʚʘ ʩʝ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠ, ʢʦʠʪʦ 

ʤʦʛʘʪ ʜʘ ʩʲʭʨʘʥʷʚʘʪ ʮʝʣʠ ʯʠʩʣʘ ʩʲʩ ʟʥʘʢ. 

2330, -1325, 

1000 

float 
ʀʟʧʦʣʟʚʘ ʩʝ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠ, ʢʦʠʪʦ 

ʤʦʛʘʪ ʜʘ ʩʲʭʨʘʥʷʚʘʪ ʜʨʦʙʥʠ ʯʠʩʣʘ. 
2.5, -0.123 

double 

ʉʲʱʦʪʦ ʢʘʪʦ float ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ ʤʦʞʝ ʜʘ ʩʲʭʨʘʥʷʚa 

ʧʦ-ʛʦʣʝʤʠ/ʤʘʣʢʠ ʯʠʩʣʘ ʠ ʧʦʯʪʠ ʜʚʦʡʥʦ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ 

ʟʥʘʯʝʱʠ ʮʠʬʨʠ.  

125464.986537, 

-0.0000004574 

void 

ʊʠʧ ʙʝʟ ʩʪʦʡʥʦʩʪ. ʂʣʶʯʦʚʘʪʘ ʜʫʤʘ void ʠʤʘ ʧʦ-

ʦʩʦʙʝʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ ʥʝ ʤʦʞʝ ʜʘ 

ʜʝʬʠʥʠʨʘʪʝ ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʪʦʟʠ ʪʠʧ ʢʘʢʪʦ ʩ 

ʦʩʪʘʥʘʣʠʪʝ ʙʘʟʦʚʠ ʪʠʧʦʚʝ. ʂʣʶʯʦʚʘʪʘ ʜʫʤʘ void ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ: 

 

Á ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʥʝ ʚʨʲʱʘʪ 

ʩʪʦʡʥʦʩʪ; 

 

Á ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʠ ʙʝʟ ʧʘʨʘʤʝʪʨʠ; 

 

Á ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʦʙʦʙʱʝʥʠ ʫʢʘʟʘʪʝʣʠ. 

void foo(void); 

 

void *p; 

 

ʊʘʙʣ. 87 ɹʘʟʦʚʠ ʪʠʧʦʚʝ ʜʘʥʥʠ 

 

ʤʦʜʠʬʠʢʘʪʦʨ ʦʧʠʩʘʥʠʝ ʧʨʠʤʝʨ 

unsigned   

ʄʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʢʲʤ ʙʘʟʦʚʠʪʝ ʪʠʧʦʚʝ 

char  ʠ int, ʟʘ ʜʘ ʫʢʘʞʝ ʯʝ ʪʝʟʠ ʪʠʧʦʚʝ ʤʦʛʘʪ 

ʜʘ ʧʨʠʝʤʘʪ ʩʘʤʦ ʥʝʦʪʠʮʘʪʝʣʥʠ ʩʪʦʡʥʦʩʪʠ. 

unsigned char 

unsigned int 
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signed   

ʄʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʢʲʤ ʙʘʟʦʚʠʪʝ ʪʠʧʦʚʝ 

char  ʠ int, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ ʪʝʟʠ ʪʠʧʦʚʝ ʤʦʛʘʪ 

ʜʘ ʧʨʠʝʤʘʪ ʟʥʘʢʦʚʠ ʯʠʩʣʘ, ʪ.ʝ. . ʠ 

ʧʦʣʦʞʠʪʝʣʥʠ ʠ ʦʪʨʠʮʘʪʝʣʥʠ. 

signed char 

signed int 

long 

ʄʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʢʲʤ ʙʘʟʦʚʠʪʝ ʪʠʧʦʚʝ 

double ʠ int, ʟʘ ʜʘ ʫʚʝʣʠʯʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ 

ʩʪʦʡʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʪʝʟʠ ʪʠʧʦʚʝ ʤʦʛʘʪ ʜʘ 

ʩʲʭʨʘʥʷʚʘʪ. ʊʦʟʠ ʤʦʜʠʬʠʢʘʪʦʨ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʤʦʜʠʬʠʢʘʪʦʨʠʪʝ 

unsigned ʠ signed ʢʲʤ ʪʠʧ int. 

long int 

unsigned long int 

signed long int 

long double 

long longC99 

ʄʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʢʲʤ ʙʘʟʦʚʠʷ ʪʠʧ int, ʟʘ 

ʜʘ ʫʚʝʣʠʯʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ, 

ʢʦʠʪʦ ʪʦʟʠ ʪʠʧ ʤʦʞʝ ʜʘ ʩʲʭʨʘʥʷʚʘ. ʊʦʟʠ 

ʤʦʜʠʬʠʢʘʪʦʨ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ 

ʢʦʤʙʠʥʘʮʠʷ ʩ ʤʦʜʠʬʠʢʘʪʦʨʠʪʝ unsigned ʠ 

signed ʢʲʤ ʪʠʧ int. 

long long int 

unsigned long long 

int  

signed long long int 

 

short 

ʄʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʢʲʤ ʙʘʟʦʚʠʷ ʪʠʧ int, ʟʘ 

ʜʘ ʥʘʤʘʣʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ, ʢʦʠʪʦ 

ʪʝʟʠ ʪʠʧʦʚʝ ʤʦʛʘʪ ʜʘ ʩʲʭʨʘʥʷʚʘʪ. ʊʦʟʠ 

ʤʦʜʠʬʠʢʘʪʦʨ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ 

ʢʦʤʙʠʥʘʮʠʷ ʩ ʤʦʜʠʬʠʢʘʪʦʨʠʪʝ unsigned ʠ 

signed ʢʲʤ ʪʠʧ int. 

short int 

unsigned short int 

signed short int 

 

ʊʘʙʣ. 88 ʄʦʜʠʬʠʢʘʪʦʨʠ ʥʘ ʙʘʟʦʚʠʪʝ ʪʠʧʦʚʝ 
 

ʅʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʫʢʘʟʚʘʪʝ ʚʩʠʯʢʠ ʪʝʟʠ ʢʣʶʯʦʚʠ ʜʫʤʠ, 

ʢʦʛʘʪʦ ʜʝʬʠʥʠʨʘʪʝ ʧʨʦʤʝʥʣʠʚʠ. ʉʣʝʜʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘ 

ʝʢʚʠʚʘʣʝʥʪʥʠ: 

 
short å signed short å short int å signed short int 

 

unsigned short  å unsigned short int 

 

signed å signed int å int  

 

unsigned å unsigned int   

 

long å long int å signed long å signed long int 

 

unsigned long å unsigned long int 

 

long long å long long int å signed long long  å  signed long long int 

 

unsigned long long å unsigned long long int 
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ʈʘʟʤʝʨʲʪ (ʦʙʝʤʲʪ ʟʘʝʤʘʥʘ ʧʘʤʝʪ) ʠ ʜʠʘʧʘʟʦʥʲʪ ʦʪ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʙʘʟʦʚʠʪʝ ʪʠʧʦʚʝ ʜʘʥʥʠ ʝ ʨʘʟʣʠʯʝʥ ʟʘ ʨʘʟʣʠʯʥʠʪʝ 

ʧʨʦʮʝʩʦʨʠ ʠ ʢʦʤʧʠʣʘʪʦʨʠ. ʉʪʘʥʜʘʨʪʲʪ ʉ  ʜʝʬʠʥʠʨʘ ʩʘʤʦ 

ʤʠʥʠʤʘʣʥʠʪʝ ʨʘʟʤʝʨʠ ʠ ʩʪʦʡʥʦʩʪʠ (ʊʘʙʣ.89). 

 

ʪʠʧ 

ʤʠʥʠʤʘʣʝʥ 

ʨʘʟʤʝʨ ʚ 

ʙʘʡʪʦʚʝ 

ʯʠʩʣʦʚ ʜʠʘʧʘʟʦʥ ʢʦʤʝʥʪʘʨ 

_BoolC99 1 0 ʠʣʠ 1 

ɿʘ ʫʜʦʙʩʪʚʦ ʭʝʜʲʨ-

ʬʘʡʣʲʪ <stdbool.h> 
ʜʝʬʠʥʠʨʘ ʤʘʢʨʦʩʘ bool, 

ʢʦʡʪʦ ʝ ʩʠʥʦʥʠʤ ʥʘ 

_Bool, ʠ ʤʘʢʨʦʩʠʪʝ false 

ʠ true, ʢʦʠʪʦ ʠʤʘʪ 

ʩʪʦʡʥʦʩʪ 0 ʠ 1 

ʩʲʦʪʚʝʪʥʦ. 

 

char 
1 

-127 ÷ +127 

 
ʠʣʠ 

 

0 ÷ 255 

ʉʪʘʥʜʘʨʪʲʪ ʥʝ ʜʝʬʠʥʠʨʘ 
ʜʘʣʠ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ 

ʪʠʧ char ʝ ʟʥʘʢʦʚ ʠʣʠ 

ʙʝʟʥʘʢʦʚ. ʊʦʚʘ ʟʘʚʠʩʠ ʦʪ 
ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ ʥʘ 

ʢʦʤʧʠʣʘʪʦʨʘ. 

signed char2  1 -127 ÷ +127  

unsigned char 1 0 ÷ 255  

signed int 1,2 2 -32767 ÷ +32767 
ʇʦ-ʤʘʣʲʢ ʠʣʠ ʨʘʚʝʥ ʥʘ 

long int 

unsigned int 2 0 ÷ 65535  

signed short int 2 2 -32767 ÷ +32767 
ʇʦ-ʤʘʣʲʢ ʠʣʠ ʨʘʚʝʥ ʥʘ 
int 

unsigned short  int 2 0 ÷ 65535  

signed long int2 4 -2 147 483 647 ÷ +2 147 483 647 
ʇʦ-ʛʦʣʷʤ ʠʣʠ ʨʘʚʝʥ ʥʘ 
int 

unsigned long  int 4 0  ÷ +4 294 967 295  

signed long long intC99,2 8 

-9 223 372 036 854 775 808 

÷ 
+9 223 372 036 854 775 807 

 

unsigned long long int  C99 8 0 ÷ 18 446 744 073 709 551 615  

float3 4 Ñ1ɽ-37  õ Ñ1ɽ+37 
ʇʦ-ʤʘʣʲʢ ʠʣʠ ʨʘʚʝʥ ʥʘ 

double 

double3 4 Ñ1ɽ-37  õ Ñ1ɽ+37 
ʇʦ-ʤʘʣʲʢ ʠʣʠ ʨʘʚʝʥ ʥʘ 
long double 

long double3 4 Ñ1ɽ-37  õ Ñ1ɽ+37 
ʇʦ-ʛʦʣʷʤ ʠʣʠ ʨʘʚʝʥ ʥʘ 

double 

 

ʊʘʙʣ. 89 ʄʠʥʠʤʘʣʥʠ ʨʘʟʤʝʨʠ ʥʘ ʙʘʟʦʚʠʪʝ ʪʠʧʦʚʝ ʩʲʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘ ʉ 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1:  ʈʘʟʤʝʨʲʪ ʥʘ ʪʠʧ int ʪʠʧʠʯʥʦ ʩʲʚʧʘʜʘ ʩ ʨʘʟʤʝʨʘ ʥʘ 

ʤʘʰʠʥʥʘʪʘ ʜʫʤʘ ʥʘ ʢʦʤʧʶʪʲʨʘ, ʪ.ʝ. . ʟʘ 16-ʙʠʪʦʚ ʢʦʤʧʶʪʲʨ ʪʠʧ int  ʝ 
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16 ʙʠʪʘ, ʟʘ 32-ʙʠʪʦʚ ʢʦʤʧʶʪʲʨ ʪʠʧ int  ʝ 32 ʙʠʪʘ ʠ ʪ.ʥ. 

 

ɿʘʙʝʣʝʞʢʘ2: ʉʪʘʥʜʘʨʪʲʪ ʉ ʥʝ ʜʝʬʠʥʠʨʘ ʤʝʪʦʜʘ ʥʘ ʢʦʜʠʨʘʥʝ ʥʘ   

ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʟʥʘʢʦʚʠʪʝ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ. ʇʦʚʝʯʝʪʦ 

ʉ ʢʦʤʧʠʣʘʪʦʨʠ ʠʟʧʦʣʟʚʘʪ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ (2ôs complement). 

  

ɿʘʙʝʣʝʞʢʘ3: ʉʪʘʥʜʘʨʪʲʪ ʉ ʥʝ ʜʝʬʠʥʠʨʘ ʤʝʪʦʜʘ ʥʘ ʢʦʜʠʨʘʥʝ ʥʘ ʯʠʩʣʘʪʘ 

ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ. ʇʦʚʝʯʝʪʦ ʉ ʢʦʤʧʠʣʘʪʦʨʠ ʠʟʧʦʣʟʚʘʪ ʩʪʘʥʜʘʨʪʘ IEEE 

754-1985 ʠ ʥʝʛʦʚʠʷ ʥʘʩʣʝʜʥʠʢ IEEE 754-2008.  

_____________________________________________________________ 
 

ʇʨʠʤʝʨ: 

 
_Bool     errorFlag  = 1;  
char     firstNameLetter = 'D';     
signed  char    temperature = - 15;  
unsigned  char     age = 36;  
signed  int     
unsigned  int  
signed  short  int  
unsigned  short   int  
signed  long  int  
unsigned  long   int  
signed  long  long  int  

 

 

23.1.2 ʀʟʙʨʦʷʚʘʥʠʷ 

 

ʀʟʙʨʦʷʚʘʥʝʪʦ ʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʪʠʧ, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʥʘʙʦʨ ʦʪ ʮʝʣʦʯʠʩʣʝʥʠ ʢʦʥʩʪʘʥʪʠ (enum-ʢʦʥʩʪʘʥʪʠ), ʟʘʜʘʜʝʥʠ 

ʯʨʝʟ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ. ʀʟʙʨʦʷʚʘʥʝ ʩʝ ʜʝʢʣʘʨʠʨʘ ʧʦ ʩʣʝʜʥʠʷ 

ʥʘʯʠʥ: 

 
Ȣɗɜɝɒɢɚɢɒɟɗ ɟɒ ɚəɓɢɠɱɔɒɟɗ 

 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ enum ɚɞɗ-ɚəɓɢɠɱɔɒɟɗȬȭȴ 
{  
 ɚɞɗ- enum-ɜɠɟɣɤɒɟɤɒʦ = ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ,  
 ɚɞɗ- enum-ɜɠɟɣɤɒɟɤɒʧ = ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ,  

ɚɞɗ- enum-ɜɠɟɣɤɒɟɤɒ3 = ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ,  
ɚɞɗ- enum-ɜɠɟɣɤɒɟɤɒ4 = ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ,  

 ...  
 ɚɞɗ- enum-ɜɠɟɣɤɒɟɤɒ. = ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
}  ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɚɣɬɜ- enum-ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  
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ɜɬɖɗɤɠ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ( static , auto , register  ɚɝɚ typedef )  
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ( const , volatile  ɚɝɚ const  volatile )  

Ȱɗəɚ ɒɤɢɚɓɥɤɚ ɞɠɕɒɤ ɖɒ ɣɗ ɡɠɣɤɒɔɱɤ ɚɝɚ ɡɢɗɖ ɖɗɜɝɒɢɒɨɚɱɤɒ ɟɒ 
ɚəɓɢɠɱɔɒɟɗɤɠƙ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ enum ɚɞɗ-ɚəɓɢɠɱɔɒɟɗȬȭȴ { ... }  
ɣɡɚɣɬɜ- enum-ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  

  
ɚɝɚ ɣɝɗɖ ɟɗɱƗ ɟɠ ɡɢɗɖ ɣɡɚɣɬɜ- enum-ɡɢɠɞɗɟɝɚɔɚ:   

 
enum ɚɞɗ-ɚəɓɢɠɱɔɒɟɗȬȭȴ { ... }  ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ 
ɣɡɚɣɬɜ- enum-ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  

 
Ȧəɡɠɝəɔɒɟɗɤɠ ɚɞ ɔ ɖɗɜɝɒɢɒɨɚɱɤɒ ɟɒ ɚəɓɢɠɱɔɒɟɗɤɠ ɚɞɒ ɣɞɚɣɬɝ 

      ɣɒɞɠ ɒɜɠ ɖɗɜɝɒɢɒɨɚɱɤɒ ɣɬɖɬɢɘɒ ɣɡɚɣɬɜ- enum-ɡɢɠɞɗɟɝɚɔɚ.   
 
ɚɞɗ-ɚəɓɢɠɱɔɒɟɗȬȭȴ 

 ȣɤɚɜɗɤ ƽɚɞɗƾ ɟɒ ɚəɓɢɠɱɔɒɟɗɤɠƗ əɒɖɒɖɗɟ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 
ɚɞɗ- enum-ɜɠɟɣɤɒɟɤɒʦƗƚƚƚƗ ɚɞɗ- enum-ɜɠɟɣɤɒɟɤɒN 
 ȴɗɝɠɩɚɣɝɗɟɚ ɜɠɟɣɤɒɟɤɚƗ əɒɖɒɖɗɟɚ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢɚƚ ȫɒɢɚɩɒɤ 
  ɣɗ ɠɫɗ ɩɝɗɟɠɔɗ ɟɒ ɚəɓɢɠɱɔɒɟɗɤɠƚ 
 
ɚɟɨɚɒɝɚəɒɤɠɢȬȭȴ 

ȴɗɝɠɩɚɣɝɗɟ ɝɚɤɗɢɒɝɗɟ ɜɠɟɣɤɒɟɤɗɟ ɚəɢɒə ɠɤ ɤɚɡ ÉÎÔƚ Ȧɟɚɨɚɒ-  
ɝɚəɒɤɠɢɚɤɗ ɞɠɕɒɤ ɖɒ ɚɞɒɤ ɗɖɟɒɜɔɚ ɣɤɠɛɟɠɣɤɚƚ 

 
ɣɡɚɣɬɜ- enum-ɡɢɠɞɗɟɝɚɔɚȬȭȴ 

ɚɞɗ- enum-ɡɢɠɞɗɟɝɚɔɒʦ ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ,  
... ,  
ɚɞɗ- enum-ɡɢɠɞɗɟɝɚɔɒ. ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
 
ɜɬɖɗɤɠ  
 
ɚɞɗ- enum-ɡɢɠɞɗɟɝɚɔɒʦƗƚƚƚƗ ɚɞɗ- enum-ɡɢɠɞɗɟɝɚɔɒN 

  Ȧɞɗ ɟɒ ÅÎÕÍ-ɡɢɠɞɗɟɝɚɔɒƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
  
ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɚɞɗ- enum-ɜɠɟɣɤɒɟɤɒn ( n = 1 ÷N)  ɚɝɚ ɔɣɗɜɚ 

ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒə.  Ȧɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɟɗ ɣɒ ɡɠəɔɠɝɗɟɚƗ 
  ɒɜɠ əɒ ɜɝɒɣ-ɡɒɞɗɤ ɣɗ ɚəɡɠɝəɔɒ typedef .  

 

ʀʥʠʮʠʘʣʠʟʘʪʦʨʠʪʝ ʥʘ enum-ʢʦʥʩʪʘʥʪʠʪʝ ʥʝ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ. 

ɸʢʦ ʣʠʧʩʚʘʪ ʠʥʠʮʠʘʣʠʟʘʪʦʨʠ, ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʧʲʨʚʠʷʪ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʠʝʤʘ ʩʪʦʡʥʦʩʪ 0, ʩʣʝʜʚʘʱʠʪ̫ 1 ʠ  ʪ.ʥ., ʪ.ʝ. . 

ʚʩʷʢʘ enum-ʢʦʥʩʪʘʥʪʘ e ʩ ʝʜʠʥʠʮʘ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʧʨʝʜʭʦʜʥʘʪʘ. 
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ɸʢʦ enum-ʢʦʥʩʪʘʥʪʘ ʥʝ ʝ ʠʟʨʠʯʥʦ ʠʥʠʮʠʘʣʠʟʠʨʘʥʘ, ʥʝʡʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʝ ʩ 1 ʧʦ-ʛʦʣʷʤʘ ʦʪ ʧʨʝʜʭʦʜʥʘʪʘ. Enum-ʢʦʥʩʪʘʥʪʘ 

ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʠʥʠʮʠʘʣʠʟʘʪʦʨ ʥʘ enum-

ʢʦʥʩʪʘʥʪʠʪʝ, ʨʘʟʧʦʣʦʞʝʥʠ ʩʣʝʜ ʥʝʷ. 

 

ʇʨʠʤʝʨ: 
 
enum rgb   
{  
    RED,   /* Ȩɠɞɡɚɝɒɤɠɢɬɤ ɟɒəɟɒɩɒɔɒ ɣɤɠɛɟɠɣɤ 0 */  
    GREEN,  Ƴǉ Ȩɠɞɡɚɝɒɤɠɢɬɤ ɟɒəɟɒɩɒɔɒ ɣɤɠɛɟɠɣɤ ʦ ǉƳ 
    BLUE   Ƴǉ Ȩɠɞɡɚɝɒɤɠɢɬɤ ɟɒəɟɒɩɒɔɒ ɣɤɠɛɟɠɣɤ ʧ ǉƳ 
};  
 
enum toggle  { OFF  = 0 , ON  = 1 , NO = 0, YES  = 1  };  
 
ɚɝɚ 
 
enum toggle  { OFF  = 0 , ON  = 1 , NO = OFF, YES  = ON };  

 

ʑʦʤ ʝʜʥʦ ʠʟʙʨʦʷʚʘʥʝ ʝ ʜʝʢʣʘʨʠʨʘʥʦ, ʤʦʞʝ ʜʘ ʜʝʬʠʥʠʨʘʪʝ 

ʧʨʦʤʝʥʣʠʚʠ ʦʪ ʪʦʟʠ ʪʠʧ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ 

ʜʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʠʟʙʨʦʷʚʘʥʝʪʦ ʠʣʠ ʧʦ ʢʲʩʥʦ ʚ ʢʦʜʘ, ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʧʦ-ʜʦʣʫ: 

 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ enum ɚɞɗ-ɚəɓɢɠɱɔɒɟɗ  
ɣɡɚɣɬɜ- enum-ɡɢɠɞɗɟɝɚɔɚ;  
 
ɚɝɚ 
 
enum ɚɞɗ-ɚəɓɢɠɱɔɒɟɗ ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ  
ɣɡɚɣɬɜ- enum-ɡɢɠɞɗɟɝɚɔɚ;  

 

ʇʨʠʤʝʨ: 
 
Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ enum-ɡɢɠɞɗɟɝɚɔɒ ɡɠ ɔɢɗɞɗ ɟɒ ɖɗɜɝɒɢɒɨɚɱɤɒ ǉƳ 
cosnt enum rgb     enum rgb   
{      {  
    RED,          RED,   
    GREEN,    ɚɝɚ      GREEN, 
    BLUE        BLUE 
}  r = RED ;     } cosnt r = RED ;  
 
Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ÅÎÕÍ-ɡɢɠɞɗɟɝɚɔɒ ɡɠ-ɜɬɣɟɠ ɔ ɜɠɖɒ */  
const enum rgb  g = GREEN;  ɚɝɚ enum rgb const r  = RED;  
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ʊʠʧʲʪ ʥʘ enum-ʧʨʦʤʝʥʣʠʚʠʪʝ ʝ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ ʟʘʚʠʩʠʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ enum-ʢʦʥʩʪʘʥʪʠʪʝ 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʤʦʞʝ ʜʘ ʠʟʙʝʨʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷ ʦʪ 

ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʪʠʧʦʚʝ char (signed, unsigned), short (signed, 

unsigned) ʠʣʠ int.  

 

ʊʲʡ ʢʘʪʦ enum-ʧʨʦʤʝʥʣʠʚʠʪʝ ʧʦ ʩʲʱʝʩʪʚʦ ʩʘ ʮʝʣʦʯʠʩʣʝʥʠ 

ʪʠʧʦʚʝ, ʪʦ ʥʘ ʪʷʭ ʤʦʛʘʪ ʜʘ ʠʤ ʩʝ ʧʨʠʩʚʦʷʚʘʪ ʠ ʮʝʣʦʯʠʩʣʝʥʠ 

ʩʪʦʡʥʦʩʪʠ ʠʟʚʲʥ ʩʧʠʩʲʢʘ ʩ enum-ʢʦʥʩʪʘʥʪʠ, ʙʝʟ ʜʘ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʷʚʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ. ʇʦʜʦʙʥʦ ʩʤʝʩʚʘʥʝ ʥʘ 

ʩʪʦʡʥʦʩʪʠ ʤʦʞʝ ʜʘ ʝ ʦʙʲʨʢʚʘʱʦ ʠ ʥʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘ. ʆʩʚʝʥ 

ʪʦʚʘ, ʪʲʡ ʢʘʪʦ ʪʠʧʲʪ ʥʘ enum-ʧʨʦʤʝʥʣʠʚʠʪʝ ʟʘʚʠʩʠ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ, ʧʦʜʦʙʥʠ ʧʨʘʢʪʠʢʠ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ 

ʧʨʝʧʲʣʚʘʥʝ. 

 

 

 

 

 

 

 

 

 

 

 

ʇʨʠʤʝʨ: 
 
enum rgb  g = 1000; /* ƞƞƞȠɬəɞɠɘɟɠ ɗ ɡɢɗɡɬɝɔɒɟɗƚ Ȱɚɡɬɤ ÅÎÕÍ ÒÇÂ 
ɣɬɖɬɢɘɒ ɤɢɚ ɜɠɟɣɤɒɟɤɚƗ ɒɔɤɠɞɒɤɚɩɟɠ ɚɟɚɨɚɒɝɚəɚɢɒɟɚ ɠɤ ɜɠɞɡɚɝɒɤɠɢɒ ɣ 
ʣƗ ʦ ɚ ʧ ɣɬɠɤɔɗɤɟɠƚ Ȫɟɠɕɠ ɗ ɔɗɢɠɱɤɟɠ ɜɠɞɡɚɝɒɤɠɢɬɤ ɖɒ ɚəɡɠɝəɔɒ ɤɚɡ 
ÕÎÓÉÇÎÅÄ ÃÈÁÒ əɒ ɡɢɗɖɣɤɒɔɱɟɗ ɟɒ ɤɗəɚ ɣɤɠɛɟɠɣɤɚƗ ɡɢɚ ɜɠɗɤɠ 
ɣɤɠɛɟoɣɤɤɒƗ əɒɡɚɣɒɟɒ ɔ Ç ɫɗ ɓɬɖɗ ɢɒəɝɚɩɟɒ ɠɤ ɠɩɒɜɔɒɟɒɤɒ:  g = 232*/  

 

ʀʤʝʪʦ ʥʘ ʠʟʙʨʦʷʚʘʥʝʪʦ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ. ɸʢʦ ʛʦ 

ʧʨʦʧʫʩʥʝʪʝ ʦʙʘʯʝ, ʥʝ ʤʦʞʝʪʝ ʜʘ ʜʝʬʠʥʠʨʘʪʝ ʧʨʦʤʝʥʣʠʚʠ ʚ 

ʢʦʜʘ ʦʪ ʪʦʟʠ ʪʠʧ (ʥʦ ʤʦʞʝ ʜʘ ʜʝʬʠʥʠʨʘʪʝ ʧʨʦʤʝʥʣʠʚʠ ʧʦ 

ʚʨʝʤʝ ʥʘ ʜʝʢʣʘʨʘʮʠʷʪʘ). 

 

ʊʠʧʲʪ ʥʘ enum-ʧʨʦʤʝʥʣʠʚʠʪʝ ʝ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ 

ʟʘʚʠʩʠʤ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ enum-

ʢʦʥʩʪʘʥʪʠʪʝ ʢʦʤʧʠʣʘʪʦʨʲʪ ʤʦʞʝ ʜʘ ʠʟʙʝʨʝ ʥʘʡ-

ʧʦʜʭʦʜʷʱʠʷ ʦʪ ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʪʠʧʦʚʝ char (signed, 

unsigned), short (signed, unsigned) ʠʣʠ int. 

ʀʟʧʦʣʟʚʘʡʪʝ ʩʘʤʦ enum-ʢʦʥʩʪʘʥʪʠ ʟʘ ʧʨʠʩʚʦʷʚʘʥʝ ʥʘ 

enum-ʧʨʦʤʝʥʣʠʚʠ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʨʠʩʢʫʚʘʪʝ ʜʘ 

ʩʲʟʜʘʜʝʪʝ ʣʦʛʠʯʝʩʢʘ ʛʨʝʰʢʘ, ʘʢʦ ʪʠʧʲʪ ʥʘ ʠʟʙʨʦʷʚʘʥʝʪʦ ʥʝ 

ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʮʝʣʦʯʠʩʣʝʥʘʪʘ ʩʪʦʡʥʦʩʪ. 
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ʇʨʠʤʝʨ: 

 
enum { black, blue, green, cyan, red, magenta, white };  
enum { black, blue, green, cyan, red, magenta, white }  color ;  

 

ɼʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʝʜʥo ʠʟʙʨʦʷʚʘʥʝ ʝ ʚʠʜʠʤʘ ʦʪ ʪʦʯʢʘʪʘ ʥʘ 

ʜʝʢʣʘʨʠʨʘʥʝ ʜʦ ʢʨʘʷ ʥʘ ʬʘʡʣʘ ʠʣʠ ʙʣʦʢʘ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ 

ʜʝʢʣʘʨʘʮʠʷʪʘ. 

 

 

23.1.3 ʄʘʩʠʚʠ 

ɽʜʥʦʤʝʨʥʠ ʤʘʩʠʚʠ 

 

ʄʘʩʠʚʲʪ ʝ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʧʨʦʤʝʥʣʠʚʠ ʦʪ ʝʜʠʥ ʠ ʩʲʱ ʪʠʧ ʠ ʩ 

ʦʙʱʦ ʠʤʝ. ʇʨʦʤʝʥʣʠʚʠʪʝ ʥʘ ʤʘʩʠʚʘ ʩʝ ʥʘʨʠʯʘʪ ʝʣʝʤʝʥʪʠ ʠ 

ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚ ʧʘʤʝʪʪʘ, ʢʘʪʦ ʧʲʨʚʠʷʪ 

ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ ʩʝ ʨʘʟʧʦʣʘʛʘ ʥʘ ʥʘʡ-ʤʣʘʜʰʠʷ ʘʜʨʝʩ, 

ʚʪʦʨʠʷʪ ʝʣʝʤʝʥʪ ʥʘ ʩʣʝʜʚʘʱʠʷ ʘʜʨʝʩ ʠ ʪ.ʥ. ʄʘʩʠʚʠʪʝ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʝʜʥʦʤʝʨʥʠ ʠ ʤʥʦʛʦʤʝʨʥʠ. 

 
Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɗɟ ɞɒɣɚɔ 

 

ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ ɚɞɗ-ɞɒɣɚɔǁɢɒəɞɗɢȬȭȴ]  = 
ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ;  
 
ɜɬɖɗɤɠ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ 

static , auto , register  ɚɝɚ typedef  
 

ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ  
const , volatile  ɚɝɚ const  volatile  

 
ɚɞɗ-ɞɒɣɚɔ 

Ȧɞɗ ɟɒ ɞɒɣɚɔɒƗ əɒɖɒɖɗɟ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 

ɤɚɡ 
    Ȣɗɦɚɟɚɢɒ ɤɚɡɒ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɟɒ ɞɒɣɚɔɒƚ ȣɝɗɞɗɟɤɚɤɗ ɟɒ ɞɒɣɚɔ 
    ɞɠɕɒɤ ɖɒ ɓɬɖɒɤ ɠɤ ɔɣɗɜɚ ɤɚɡ ɣ ɚəɜɝɰɩɗɟɚɗ ɟɒ ɓɚɤɠɔɚ ɡɠɝɗɤɒ ɚ 
    ɦɥɟɜɨɚɚƗ ɤƚɗƚƚƙ 
 

Á ȟɒəɠɔɚ ɤɚɡɠɔɗ ƽ_Bool C99, char , int , float ,  double );  
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Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...} ) ;  
 

Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...} ) ;  
 

Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} );  
 
Á ȱɜɒəɒɤɗɝɚ ( T*) ;  

 
Á typedef - ɚɞɗƚ 

 
ɢɒəɞɗɢȬȭȴ 
Ȭɡɢɗɖɗɝɱ ɓɢɠɱ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɟɒ ɞɒɣɚɔɒƚ Ȱɢɱɓɔɒ ɖɒ ɓɬɖɗ ɝɚɤɗɢɒɝɗɟ 

  ɜɠɟɣɤɒɟɤɗɟ ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒəƚ Ȟɜɠ ɖɗɦɚɟɚɨɚɱɤɒ ɟɒ ɞɒɣɚɔɒ ɔɜɝɰɩɔɒ 
  ɚ ɚɟɚɨɚɒɝɚəɒɨɚɱ,  ɢɒəɞɗɢɬɤ ɞɠɘɗ ɖɒ ɣɗ ɡɢɠɡɥɣɟɗƚ ȟɢɠɱɤ ɟɒ 
  ɗɝɗɞɗɟɤɚɤɗ ɣɗ ɠɡɢɗɖɗɝɱ ɠɤ ɓɢɠɱ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗƚ  
 
ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 

Ȧəɢɒəɚ ƽɚɟɚɨɚɒɝɚəɒɤɠɢɚƾ1Ɨ ɢɒəɖɗɝɗɟɚ ɣɬɣ əɒɡɗɤɒɱ ɚ əɒɤɔɠɢɗɟɚ ɔɬɔ 
ɦɚɕɥɢɟɚ ɣɜɠɓɚ.  ȟɢɠɱɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɤɢɱɓɔɒ ɖɒ ɗ ɡɠ-ɞɒɝɬɜ 
ɚɝɚ ɢɒɔɗɟ ɟɒ ɓɢɠɱ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɟɒ ɞɒɣɚɔɒƗ ɥɜɒəɒɟ ɣ ɢɒəɞɗɢƚ Ȟɜɠ 
ɓɢɠɱɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɗ ɡɠ-ɞɒɝɬɜ ɠɤ ɓɢɠɱ ɟɒ ɗɝɗɞɗɟɤɚɤɗƗ 
ɗɝɗɞɗɟɤɚɤɗƗ əɒ ɜɠɚɤɠ ɟɗ ɖɠɣɤɚɕɒɤ ɚɟɚɨɚɒɝɚəɒɤɠɢɚ,  ɣɗ 
ɚɟɚɨɚɒɝɚəɚɢɒɤ ɣ ʣ ƽəɒ ɨɗɝɠɩɚɣɝɗɟɚ ɤɚɡɠɔɗƾƗ ʣƚʣ ƽəɒ ɤɚɡɠɔɗ ɣ 
ɡɝɒɔɒɫɒ əɒɡɗɤɒɱƾ ɚɝɚ .5,, ƽəɒ ɥɜɒəɒɤɗɝɟɚ ɤɚɡɠɔɗƾƚ 

   _______________________________________________________________ 
 
   ȥɒɓɗɝɗɘɜɒ1:  Ƞ ȯʭʮ ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɤɢɱɓɔɒ ɖɒ ɣɒ ɝɚɤɗɢɒɝɟɚ 
   ɜɠɟɣɤɒɟɤɟɚ ɚəɢɒəɚƗ ɟɗəɒɔɚɣɚɞɠ ɠɤ ɜɝɒɣɒ ɡɒɞɗɤ.  Ƞ ȯʮʮ 
   ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɟɒ ɞɒɣɚɔɚɤɗ ɣ ɜɝɒɣ ɡɒɞɗɤ ÁÕÔÏ ɚɝɚ ÒÅÇÉÓÔÅÒ 
   ɞɠɕɒɤ  ɖɒ ɣɒ ɔɣɱɜɒɜɔɚ ɚəɢɒəɚ.  

_______________________________________________________________ 
 
Ȟɜɠ əɒ ɤɚɡ ɣɗ ɚəɡɠɝəɔɒ char  ( signed  ɚɝɚ unsigned ) ,  
ɚɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɞɠɘɗ ɖɒ ɗ ɟɚəɠɔɒ ɜɠɟɣɤɒɟɤɒ. Ȯɒəɞɗɢɬɤ ɟɒ ɞɒɣɚɔɒ 
ɤɢɱɓɔɒ ɖɒ ɗ ɣ ɗɖɚɟɚɨɒ ɡɠ-ɕɠɝɱɞ ɠɤ ɓɢɠɱ ɟɒ ɣɚɞɔɠɝɚɤɗ ɔ ɟɚəɠɔɒɤɒ 
ɜɠɟɣɤɒɟɤɒƚ Ȟɜɠ ɢɒəɞɗɢɬɤ ɣɗ ɡɢɠɡɥɣɟɗƗ ɤɠɛ ɣɗ ɠɡɢɗɖɗɝɱ 
ɒɔɤɠɞɒɤɚɩɟɠ ɠɤ ɓɢɠɱ ɟɒ ɣɚɞɔɠɝɚɤɗ ɔ ɟɚəɒƚ Ƞ ɤɠɔɒ ɩɚɣɝɠ ɔɝɚəɒ ɚ 
ɟɥɝɗɔɚɱ ɣɚɞɔɠɝƚ 
 
Ȧɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɟɗ ɣɒ ɡɠəɔɠɝɗɟɚƗ ɒɜɠ əɒ ɜɝɒɣ-ɡɒɞɗɤ ɣɗ ɚəɡɠɝəɔɒ 
typedef .  

  

ʇʨʠʤʝʨ:  

 
int  a[10];  

 
int  a[10] = {1,2,3,4,5,6,7,8,9,10};  
 
ɚɝɚ 



 

 
219 

int  a[ ] = {1,2,3,4,5,6,7,8,9,10};  

 
char  bookName[] = "Programming microcontrollers in C language."  

 

 

ʄʥʦʛʦʤʝʨʥʠ ʤʘʩʠʚʠ 

 

ɸʢʦ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʝʜʥʦʤʝʨʝʥ ʤʘʩʠʚ ʩʘ ʝʜʥʦʤʝʨʥʠ ʤʘʩʠʚʠ, 

ʩʝ ʧʦʣʫʯʘʚʘ ʜʚʫʤʝʨʝʥ ʤʘʩʠʚ. ɸʢʦ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʝʜʥʦʤʝʨʝʥ 

ʤʘʩʠʚ ʩʘ ʜʚʫʤʝʨʥʠ ʤʘʩʠʚʠ, ʩʝ ʧʦʣʫʯʘʚʘ ʪʨʠʤʝʨʝʥ ʤʘʩʠʚ ʠ 

ʪ.ʥ. ʆʙʦʙʱʝʥʦ ʢʘʟʘʥʦ, ʘʢʦ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʝʜʥʦʤʝʨʝʥ ʤʘʩʠʚ 

ʩʘ ʤʘʩʠʚʠ, ʩʝ ʧʦʣʫʯʘʚʘ ʤʥʦʛʦʤʝʨʝʥ ʤʘʩʠʚ. 

 
Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɞɟɠɕɠɞɗɢɗɟ ɞɒɣɚɔ 

 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ  
ɤɚɡ ɚɞɗ-ɞɒɣɚɔǁɢɒəɞɗɢʦȬȭȴǂǁɢɒəɞɗɢʧǂƚƚƚǁɢɒəɞɗɢ.ǂ = ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ;  
 
ɜɬɖɗɤɠ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ 

static , auto , register  ɚɝɚ typedef  
 

ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ  
const , volatile  ɚɝɚ const  volatile  

 
ɚɞɗ-ɞɒɣɚɔ 

Ȧɞɗ ɟɒ ɞɒɣɚɔɒƗ əɒɖɒɖɗɟ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 
ɤɚɡ 

Ȣɗɦɚɟɚɢɒ ɤɚɡɒ ɟɒ ɗɝɗɞɗɟɤɚ ɟɒ ƽ.Ƶ(N- 1)) - ɞɗɢɟɚɤɗ ɞɒɣɚɔɚƚ Ȫɠɘɗ 
ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɤɚɡ ɓɗə ɓɚɤɠɔɠ ɡɠɝɗ ɚ ɦɥɟɜɨɚɚ, ɤƚɗƚƚƙ 

 
Á ȟɒəɠɔɚ ɤɚɡɠɔɗ ƽ_Bool C99, char , int , float ,  double );  

 
Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...} ) ;  

 
Á Ȭɓɗɖɚɟɗɟɚɱ ( uni on {...} ) ;  

 
Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} );  

 
Á ȱɜɒəɒɤɗɝɚ ( T*) ;  

 
Á typedef - ɚɞɗƚ 
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ɢɒəɞɗɢʦȬȭȴ 
ȥɒɖɒɔɒ ɓɢɠɱ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɟɒ .-ɞɗɢɟɚɱ ɞɒɣɚɔƚ Ƞɣɗɜɚ ɗɝɗɞɗɟɤ 
ɡɢɗɖɣɤɒɔɝɱɔɒ ɞɒɣɚɔ ɣ ɢɒəɞɗɢɟɠɣɤ .-ʦƗ ɤƚɗƚ ƚ ƽ.- 1) - ɞɗɢɟɚ 
ɞɒɣɚɔɚƚ Ȱɢɱɓɔɒ ɖɒ ɓɬɖɗ ɝɚɤɗɢɒɝɗɟ ɜɠɟɣɤɒɟɤɗɟ ɨɗɝɠɩɚɣɝɗɟ 
ɚəɢɒəƚ 

 
ɢɒəɞɗɢʧ 

ȥɒɖɒɔɒ ɓɢɠɱ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɟɒ ƽ.- 1) - ɞɗɢɟɚɤɗ ɞɒɣɚɔɚƚ Ƞɣɗɜɚ 
ɗɝɗɞɗɟɤ ɡɢɗɖɣɤɒɔɝɱɔɒ ɞɒɣɚɔ ɣ ɢɒəɞɗɢɟɠɣɤ .-ʧƗ ɤƚɗƚ ƚ ƽ.- 2) -
ɞɗɢɟɚ ɞɒɣɚɔɚ. Ȱɢɱɓɔɒ ɖɒ ɓɬɖɗ ɝɚɤɗɢɒɝɗɟ ɜɠɟɣɤɒɟɤɗɟ ɨɗɝɠɩɚɣɝɗɟ 
ɚəɢɒəƚ 

...  
 
ɢɒəɞɗɢ. 
     ȥɒɖɒɔɒ ɓɢɠɱ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɔ ƽ.Ƶ(N- 1)) - ɞɗɢɟɚɤɗ ɞɒɣɚɔɚ. Ȱɢɱɓɔɒ 
     ɖɒ ɓɬɖɗ   ɝɚɤɗɢɒɝɗɟ ɜɠɟɣɤɒɟɤɗɟ ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒəƚ 
 
ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 

Ȧəɢɒəɚ ƽɚɟɚɨɚɒɝɚəɒɤɠɢɚƾ1Ɨ ɢɒəɖɗɝɗɟɚ ɣɬɣ əɒɡɗɤɒɱ ɚ əɒɤɔɠɢɗɟɚ 
ɔɬɔ ɦɚɕɥɢɟɚ ɣɜɠɓɚ.  ȟɢɠɱɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɤɢɱɓɔɒ ɖɒ ɗ ɡɠ-
ɞɒɝɬɜ ɚɝɚ ɢɒɔɗɟ ɟɒ ɓɢɠɱ ɟɒ ɗɝɗɞɗɟɤɒɢɟɚɤɗ-ɗɝɗɞɗɟɤɚɤɗ ɟɒ 
ɞɒɣɚɔɒƗ ɡɠɝɥɩɗɟ ɠɤ ɡɢɠɚəɔɗɖɗɟɚɗɤɠ ɟɒ 
( ɢɒəɞɗɢʦǉɢɒəɞɗɢʧƚƚƚǉɢɒəɞɗɢ.ƾƚ Ȟɜɠ ɓɢɠɱɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɗ 
ɡɠ-ɞɒɝɬɜ ɠɤ ɓɢɠɱ ɟɒ ɗɝɗɞɗɟɤɒɢɟɚɤɗ-ɗɝɗɞɗɟɤɚƗ ɤɠ ɗɝɗɞɗɟɤɒɢɟɚɤɗ-
ɗɝɗɞɗɟɤɚɤɗƗ əɒ ɜɠɚɤɠ ɟɗ ɖɠɣɤɚɕɒɤ ɚɟɚɨɚɒɝɚəɒɤɠɢɚ ɣɗ 
ɚɟɚɨɚɒɝɚəɚɢɒɤ ɣ ʣ ƽəɒ ɨɗɝɠɩɚɣɝɗɟɚ ɤɚɡɠɔɗƾƗ ʣƚʣ ƽəɒ ɤɚɡɠɔɗ ɣ 
ɡɝɒɔɒɫɒ əɒɡɗɤɒɱƾ ɚɝɚ .5,,ƽɥɜɒəɒɤɗɝɟɚ ɤɚɡɠɔɗƾƚ 

     _____________________________________________________________ 
 

ȥɒɓɗɝɗɘɜɒ1:  Ƞ ȯʭʮ ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɤɢɱɓɔɒ ɖɒ ɣɒ ɝɚɤɗɢɒɝɟɚ 
ɜɠɟɣɤɒɟɤɟɚ ɚəɢɒəɚƗ ɟɗəɒɔɚɣɚɞɠ ɠɤ ɜɝɒɣɒ ɡɒɞɗɤ.  Ƞ ȯʮʮ 
ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɟɒ ɞɒɣɚɔɚɤɗ ɣ ɜɝɒɣ ɡɒɞɗɤ ÁÕÔÏ ɚɝɚ ÒÅÇÉÓÔÅÒ 
ɞɠɕɒɤ ɖɒ ɣɒ ɔɣɱɜɒɜɔɚ ɚəɢɒəɚ.  
_____________________________________________________________ 
 
Ȩɠɕɒɤɠ ɞɒɣɚɔ ɣɗ ɚɟɚɨɚɒɝɚəɚɢɒ ɡɠ ɔɢɗɞɗ ɟɒ ɖɗɦɚɟɚɢɒɟɗɤɠ ɣɚƗ 
ɢɒəɞɗɢʦ ɞɠɘɗ ɖɒ ɣɗ ɡɢɠɡɥɣɟɗƚ ȟɢɠɱɤ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɣɗ ɠɡɢɗɖɗɝɱ 
ɠɤ ɓɢɠɱ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗƚ 
 
Ȧɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɟɗ ɣɒ ɡɠəɔɠɝɗɟɚƗ ɒɜɠ əɒ ɜɝɒɣ-ɡɒɞɗɤ ɣɗ 
ɚəɡɠɝəɔɒ typedef .  

 

ʇʨʠʤʝʨ:  

 
int  a[3][4]; /* Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɖɔɥɞɗɢɗɟ ɞɒɣɚɔ ɒƗ ɠɤ ʨ ɗɝɗɞɗɟɤɒ ɤɚɡ 
ÉÎÔǁʩǂ ƽɗɖɟɠɞɗɢɗɟ ɞɒɣɚɔ ɣ ʩ ɗɝɗɞɗɟɤɒ ɤɚɡ ÉÎÔƾ ǉƳ 
 
int  a[3][4] = {1,2,3 ,4,5,6,7,8,9,10,11,12};  
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ɚɝɚ 
 
int  a[][4] = {1,2,3,4,5,6,7,8,9,10,11,12};  
 
ɚɝɚ 
 
int  a[3][4] =  
{  
 1,2,3,4,   Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʣǂ */  
 5,6,7,8,   /*  Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʦǂ */  
 9,10,11,12 /*  Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʧǂ */  
};  

 

ɼʦʧʲʣʥʠʪʝʣʥʦ ʦʢʦʣʦ ʚʩʝʢʠ ʨʝʜ ʩ ʠʥʠʮʠʘʣʠʟʠʨʘʱʠ ʩʪʦʡʥʦʩʪʠ 

ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʬʠʛʫʨʥʠ ʩʢʦʙʠ. 
 
int  a[3][4] =  
{  
 {1,2,3,4},  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʣǂ */  
 {5,6,7,8},  /*  Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʦǂ */  
 {9,10,1 1,12} /*  Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʧǂ */  
};  

 

ʇʨʠʤʝʨ:  
 
int  b[2][3][4]; Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɤɢɚɞɗɢɗɟ ɞɒɣɚɔ bƗ ɜɠɛɤɠ ɣɗ ɣɬɣɤɠɚ 
ɠɤ ʧ ɗɝɗɞɗɟɤɒ ɖɔɥɞɗɢɟɚ ɞɒɣɚɔɚƚ Ƞɣɗɜɚ ɗɝɗɞɗɟɤ-ɖɔɥɞɗɢɗɟ-ɞɒɣɚɔ ɣɗ 
ɣɬɣɤɠɚ ɠɤ ʨ ɗɝɗɞɗɟɤɒ ɗɖɟɠɞɗɢɟɚ ɞɒɣɚɔɚƚ Ƞɣɗɜɚ ɗɝɗɞɗɟɤ-ɗɖɟɠɞɗɢɗɟ-
ɞɒɣɚɔ ɣɗ ɣɬɣɤɠɚ ɠɤ ʩ ɗɝɗɞɗɟɤɒ ɠɤ ɤɚɡ ÉÎÔ */  
 
int  a[2][3][4] = 
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24};  
 
ɚɝɚ 
 
int  a[][3][4] = 
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24};  
 
ɚɝɚ 
 
int  a[2][3][4] =  
{  
  { Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɖɔɥɞɗɢɟɚɱ ɟɒɣɚɔ Áǁʣǂ ǉƳ    
   1,2,3, 4,  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʣǂǁʣǂ */  
   5,6,7, 8,  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʣǂǁ1] */  
   9,10,11,12 Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʣǂǁ2] */  
  },   
  { Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɖɔɥɞɗɢɟɚɱ ɟɒɣɚɔ Áǁʦǂ ǉƳ  
   13,14,15,16,  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁ1][0] */  
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   17,18,19,20,  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁ1][ 1] */  
   21,22,23,24   Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁ1][ 2] */  
  }   
};  
 
ɚɝɚ 
 
int  a[2][3][4] =  
{  
  { Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɖɔɥɞɗɢɟɚɱ ɟɒɣɚɔ Áǁʣǂ ǉƳ    
   {1,2,3, 4} ,  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʣǂǁʣǂ */  
   { 5,6,7, 8} ,  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʣǂǁ1] */  
   { 9,10,11,12 } Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁʣǂǁ2] */  
  },  
  { Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɖɔɥɞɗɢɟɚɱ ɟɒɣɚɔ Áǁʦǂ ǉƳ  
   { 13,14,15,16 } ,  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁ1][0] */  
   { 17,18,19,20 } ,  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁ1][ 1] */  
   { 21,22,23,24 }  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɟɚɱ ɞɒɣɚɔ Áǁ1][ 2] */  
  }   
};  

 

 

ʆʧʝʨʘʮʠʠ ʩ ʤʘʩʠʚʠ 

ʀʥʜʝʢʩʠʨʘʥʝ 

 

ʀʥʜʝʢʩʠʨʘʥʝʪʦ ʝ ʥʘʯʠʥ ʟʘ ʜʦʩʪʲʧ ʜʦ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ. 

 
Ȧɟɖɗɜɣɚɢɒɟɗ ɟɒ ɗɖɟɠɞɗɢɗɟ ɞɒɣɚɔ 

 
ɚɞɗ-ɞɒɣɚɔǁɚɟɖɗɜɣǂ 
 
ɜɬɖɗɤɠ 
 
ɚɟɖɗɜɣ1 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒəƗ ɩɚɱɤɠ ɣɤɠɛɟɠɣɤ ɚəɡɬɝ-  
      ɟɱɔɒ ɥɣɝɠɔɚɗɤɠ 
       

ʣ ˳ ɚɟɖɗɜɣ ˱ ɢɒəɞɗɢƗ ɤƚɗƚ ƚ ɚɟɖɗɜɣ Ɂǁʣƚƚƚƽɢɒəɞɗɢ- 1)]  

 
Ȧɟɖɗɜɣɚɢɒɟɗ ɟɒ ɞɟɠɕɠɞɗɢɗɟ ɞɒɣɚɔ 

 
ɚɞɗ-ɞɒɣɚɔǁɚɟɖɗɜɣʦǂǁɚɟɖɗɜɣʧǂƚƚƚǁɚɟɖɗɜɣ.ǂ 
 
ɜɬɖɗɤɠ 
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ɚɟɖɗɜɣʦ1 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒəƗ ɩɚɱɤɠ ɣɤɠɛɟɠɣɤ ɚəɡɬɝ-  
      ɟɱɔɒ ɥɣɝɠɔɚɗɤɠ 
       

ʣ ˳ ɚɟɖɗɜɣʦ ˱ ɢɒəɞɗɢʦ ,  ɤƚɗƚ ƚ ɚɟɖɗɜɣʦ Ɂǁʣƚƚƚƽɢɒəɞɗɢʦ- 1)]  
 

ɚɟɖɗɜɣʧ1 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒəƗ ɩɚɱɤɠ ɣɤɠɛɟɠɣɤ ɚəɡɬɝɟɱɔɒ 
ɥɣɝɠɔɚɗɤɠ 

       
ʣ ˳ ɚɟɖɗɜɣʧ ˱ ɢɒəɞɗɢʧ ,  ɤƚɗƚ ƚ ɚɟɖɗɜɣʧ Ɂǁʣƚƚƚƽɢɒəɞɗɢʧ- 1)]  

...  
ɚɟɖɗɜɣ.1 

Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒəƗ ɩɚɱɤɠ ɣɤɠɛɟɠɣɤ ɚəɡɬɝɟɱɔɒ 
ɥɣɝɠɔɚɗɤɠ 

       
ʣ ˳ ɚɟɖɗɜɣ. ˱ ɢɒəɞɗɢ. ,  ɤƚɗƚ ƚ ɚɟɖɗɜɣ. Ɂǁʣƚƚƚƽɢɒəɞɗɢ.- 1)]  

__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1:  Ȭɤɕɠɔɠɢɟɠɣɤ ɟɒ ɡɢɠɕɢɒɞɚɣɤɤɒ ɗ ɖɒ ɣɝɗɖɚ ɚɟɖɗɜɣɚɤɗ ɖɒ ɟɗ 
ɚəɝɚəɒɤ ɚəɔɬɟ ɢɒɞɜɚɤɗ ɟɒ ɞɒɣɚɔɒƗ ɔ ɡɢɠɤɚɔɗɟ ɣɝɥɩɒɛ ɢɗəɥɝɤɒɤɬɤ ɗ 
ɟɗɖɗɦɚɟɚɢɒɟƚ 
__________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

ʋʢʘʟʘʪʝʣʥʠ ʦʧʝʨʘʮʠʠ 

 

ʋʢʘʟʘʪʝʣʠʪʝ ʠ ʤʘʩʠʚʠʪʝ ʩʘ ʪʷʩʥʦ ʩʚʲʨʟʘʥʠ ʚ ʝʟʠʢʘ ʉ (ʚʠʞʪʝ 

ɺʨʲʟʢʘ ʤʝʞʜʫ ʫʢʘʟʘʪʝʣʠ ʠ ʤʘʩʠʚʠ). ʊʘʟʠ ʩʚʲʨʟʘʥʦʩʪ 

ʧʦʟʚʦʣʷʚʘ ʤʘʩʠʚ ʜʘ ʩʝ ʜʝʨʝʬʝʨʝʥʮʠʨʘ ʧʦʜʦʙʥʦ ʥʘ ʫʢʘʟʘʪʝʣ.  

 
ǉƽɚɞɗ-ɞɒɣɚɔ ˩ ɚɟɖɗɜɣƾ 

 

ɻʦʨʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʝ ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ  ɚɞɗ-ɞɒɣɚɔǁɚɟɖɗɜɣǂ. 

ɽʟʠʢʲʪ ʉ ʥʝ ʧʨʘʚʠ ʧʨʦʚʝʨʢʘ ʜʘʣʠ ʠʥʜʝʢʩʲʪ ʠʟʣʠʟʘ ʠʟʚʲʥ  

ʛʨʘʥʠʮʠʪʝ ʥʘ ʤʘʩʠʚʘ. ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʪʘ ʝ ʜʘ 

ʩʣʝʜʠ ʪʦʚʘ ʜʘ ʥʝ ʩʝ ʩʣʫʯʚʘ.  
 

 

ɺʠʥʘʛʠ ʧʨʦʚʝʨʷʚʘʡʪʝ ʜʘʣʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʥʜʝʢʩʘ ʝ ʚ 

ʛʨʘʥʠʮʠʪʝ ʥʘ ʤʘʩʠʚʘ ʧʨʝʜʠ ʜʘ ʛʦ ʠʥʜʝʢʩʠʨʘʪʝ. 
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ʀʤʝʪʦ ʥʘ ʤʘʩʠʚ ʚ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ, ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʜʨʝʩʘ ʥʘ 

ʧʲʨʚʠʷ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ, ʪ.ʝ. . ʠʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ ʫʢʘʟʘʪʝʣ 

ʢʲʤ ʧʲʨʚʠʷ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ. ɺʩʠʯʢʠ ʦʧʝʨʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ 

ʫʢʘʟʘʪʝʣʠ ʩʘ ʚʘʣʠʜʥʠ ʠ ʟʘ ʤʘʩʠʚʠ. ʀʟʢʣʶʯʝʥʠʝ ʩʘ 

ʦʧʝʨʘʮʠʠʪʝ ʧʨʠʩʚʦʷʚʘʥʝ ʥʘ ʘʜʨʝʩ, ʠʥʢʨʝʤʝʥʪʠʨʘʥʝ ʠ 

ʜʝʢʨʝʤʝʥʪʠʨʘʥʝ. ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ 

ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ ʠ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʷ ʜʘ ʩʦʯʠ ʢʲʤ 

ʜʨʫʛʦ ʦʩʚʝʥ ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʩʠʚʘ. ʂʦʤʧʠʣʘʪʦʨʲʪ ʥʝ ʟʘʜʝʣʷ 

ʧʘʤʝʪ ʟʘ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚʘ, ʘ ʛʦ ʘʩʦʮʠʠʨʘ ʩ ʘʜʨʝʩʘ ʥʘ ʧʲʨʚʠʷ 

ʝʣʝʤʝʥʪ. ʇʦʚʝʯʝ ʟʘ ʫʢʘʟʘʪʝʣʥʠʪʝ ʦʧʝʨʘʮʠʠ ʤʦʞʝ ʜʘ ʥʘʤʝʨʠʪʝ 

ʚ ʆʧʝʨʘʮʠʠ ʩ ʫʢʘʟʘʪʝʣʠ. 

 

 

 

 

 

ɸʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʘʙʩʪʨʘʢʪʥʠʷ ʠʟʛʣʝʜ ʥʘ 

ʝʜʥʦʤʝʨʝʥ, ʜʚʫʤʝʨʝʥ ʠ ʪʨʠʤʝʨʝʥ ʤʘʩʠʚ.  

 

 
 

ɼʦʩʪʲʧʲʪ ʜʦ ʝʣʝʤʝʥʪ ʥʘ ʤʥʦʛʦʤʝʨʝʥ ʤʘʩʠʚ ʩʪʘʚʘ ʢʘʪʦ ʠʤʝʪʦ  

ʥʘ ʤʘʩʠʚʘ ʩʝ ʧʦʩʣʝʜʚʘ ʩʲʩ ʩʲʦʪʚʝʪʥʠʷ ʙʨʦʡ ʠʥʜʝʢʩʠ ʚ 

ʢʚʘʜʨʘʪʥʠ ʩʢʦʙʠ. ʀʥʜʝʢʩʠʪʝ ʩʝ ʨʘʟʧʦʣʘʛʘʪ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ 

ʊʠʧ ʥʘ ʝʣʝʤʝʥʪʠʪʝ (ʝʣʝʤʝʥʪʘʨʥʠʪʝ-ʝʣʝʤʝʥʪʠ): 

 
Á ȟɒəɠɔ ɤɚɡ ƽ_Bool C99, char , int , float ,  double );  

 
Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...} ) ;  
 
Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...} ) ;  
 
Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} );  

 
Á ȱɜɒəɒɤɗɝɚ ( T*) ;  
 
Á typedef-ʠʤʝ. 

ʀʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ ʢʲʤ ʧʲʨʚʠʷ 

ʝʣʝʤʝʥʪ ʥʘ  ʤʘʩʠʚʘ, ʪ.ʝ. . ʘʢʦ  ʘ ʝ ʠʤʝ ʥʘ ʤʘʩʠʚ, ʪʦ ʩʣʝʜʥʠʪʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʘ ʝʢʚʠʚʘʣʝʥʪʥʠ: a å &a[0]. 
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ʥʘʡ-ʚʲʥʰʥʠʷ (ʧʦʛʣʝʜʥʝʪʝ ʜʚʫʤʝʨʥʠʷ ʠ ʪʨʠʤʝʨʥʠʷ ʤʘʩʠʚ ʦʪ 

ʌʠʛ.42). ʅʘʧʨʠʤʝʨ ʜʦʩʪʲʧʲʪ ʜʦ ʝʣʝʤʝʥʪʘ ʚ ʯʝʨʚʝʥʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʠʥʜʝʢʩʠʨʘʥʝ ʥʘ ʤʘʩʠʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 
ʠʤʝ-ʝʜʥʦʤʝʨʝʥ-ʤʘʩʠʚ[i]  
ʠʤʝ-ʜʚʫʤʝʨʝʥ-ʤʘʩʠʚ[j][ i] 

ʠʤʝ-ʪʨʠʤʝʨʝʥ-ʤʘʩʠʚ[k][ j ][ i] 
 

ɼʚʫʤʝʨʥʠʷʪ ʤʘʩʠʚ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʱʝ ʠ ʢʘʪʦ ʪʘʙʣʠʮʘ. 

ʉ ʠʥʜʝʢʩ1 ʩʝ ʠʟʙʠʨʘ ʨʝʜ ʦʪ ʪʘʙʣʠʮʘʪʘ, ʘ ʩ ʠʥʜʝʢʩ2 ʢʦʣʦʥʘ ʦʪ 

ʪʘʙʣʠʮʘʪʘ ï ʠʤʝ-ʜʚʫʤʝʨʝʥ-ʤʘʩʠʚ[ʨʝʜ][ʢʦʣʦʥʘ] (ʌʠʛ.44). 

 

ʊʨʠʤʝʨʥʠʷʪ ʤʘʩʠʚ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʱʝ ʠ ʢʘʪʦ 

ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʪʘʙʣʠʮʠ. ʉ ʠʥʜʝʢʩ1 ʩʝ ʠʟʙʠʨʘ ʪʘʙʣʠʮʘ, ʩ 

ʠʥʜʝʢʩ2 ʨʝʜ ʦʪ ʪʘʙʣʠʮʘʪʘ, ʘ ʩ ʠʥʜʝʢʩ3 ʢʦʣʦʥʘ ʦʪ ʪʘʙʣʠʮʘʪʘ ï 

ʠʤʝ-ʪʨʠʤʝʨʝʥ-ʤʘʩʠʚ[ʪʘʙʣʠʮʘ][ʨʝʜ][ʢʦʣʦʥʘ] (ʌʠʛ.45). 
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ʌʠʛ. 43 ɸʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ ʥʘ ʤʘʩʠʚ - ʝʜʥʦʤʝʨʝʥ, ʜʚʫʤʝʨʝʥ ʠ ʪʨʠʤʝʨʝʥ 

[i]  

[1] 

[0] 

[k]  

[0] 

[j]  

[0] 

[i]  

[1] 

[0] 

[i]  

[1] 

[0] 

[i]  

[1] 

[0] 

[j]  

[0] 

[i]  

[1] 

[0] 

[i]  

[1] 

[0] 

[j]  

[0] 

[i]  

[1] 

[0] 
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ʌʠʛ. 44 ɸʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ ʥʘ ʜʚʫʤʝʨʝʥ ʤʘʩʠʚ -ʪʘʙʣʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ 

 

 
 

ʌʠʛ. 45 ɸʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ ʥʘ ʪʨʠʤʝʨʝʥ ʤʘʩʠʚ - ʪʘʙʣʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ 

[1] 

ʠʥʜʝʢʩ2 

(ʨʝʜ) 

ʠʥʜʝʢʩ3(ʢʦʣʦʥʘ) 

[0] [1] [i] 

[0] 

[1] 

ʠʤʝ-ʪʨʠʤʝʨʝʥ-ʤʘʩʠʚ[k][j ][ i] 

 

[0] 

[0] 

[1] 

[j] 

ʠʥʜʝʢʩ1 

(ʪʘʙʣʠʮʘ) 

[k] 

[1] 

[0] 

[0] [1] [i] 

[0] 

[1] 

[j] 

ʠʥʜʝʢʩ1 

(ʨʝʜ) 

ʠʥʜʝʢʩ2 (ʢʦʣʦʥʘ) 

ʠʤʝ-ʜʚʫʤʝʨʝʥ-ʤʘʩʠʚ[j ][ i] 
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23.1.4 ʋʢʘʟʘʪʝʣʠ 

ʋʢʘʟʘʪʝʣʠ ʢʲʤ ʦʙʝʢʪʠ 

 

ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʦʙʝʢʪ ʝ ʧʨʦʤʝʥʣʠʚʘ, ʢʦʷʪʦ ʩʲʜʲʨʞʘ ʘʜʨʝʩ ʥʘ 

ʜʨʫʛʘ ʧʨʦʤʝʥʣʠʚʘ. 

 
Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɠɓɗɜɤ 

 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡ1Ȭȭȴ ɤɚɡ *  ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡ2Ȭȭȴ  
ɚɞɗ-ɥɜɒəɒɤɗɝ = ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ;  
 
ɜɬɖɗɤɠ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ 

static , auto , register  ɚɝɚ typedef  
 

ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡ1Ȭȭȴ / ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡ2Ȭȭȴ 
const , volatile  ɚɝɚ const  volatile  

 
ɚɞɗ-ɥɜɒəɒɤɗɝ 

Ȧɞɗ ɟɒ ɥɜɒəɒɤɗɝɱƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 
ɤɚɡ 

Ȱɚɡ ɟɒ ɠɓɗɜɤɚɤɗ (ɡɢɠɞɗɟɝɚɔɚɤɗ)Ɨ ɜɬɞ ɜɠɚɤɠ ɥɜɒəɒɤɗɝɱ ɞɠɘɗ ɖɒ 
ɣɠɩɚƚ Ȫɠɘɗ ɖɒ ɓɬɖɗ ɗɖɚɟ ɠɤ ɣɝɗɖɟɚɤɗ ɤɚɡɠɔɗƙ 
 
Á ȟɒəɠɔ ɤɚɡ ƽ_Bool C99, char , int , float ,  double );  
 
Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...}) ;  

 
Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...}) ;  

 
Á ȯɤɢɥɜɤɥɢɚ ( struct  {...}) ;  

 
Á Ȫɒɣɚɔɚ ( T[] ) ;  

 
Á ȱɜɒəɒɤɗɝɚ ( T*) ;  

 
Á void 1;  
 
Á typedef - ɚɞɗƚ 

__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1: ȱɜɒəɒɤɗɝɚɤɗ ɜɬɞ ɤɚɡ ÖÏÉÄ ɣɒ ɡɠ-ɣɡɗɨɚɒɝɟɚ ɚ ɣɒ 
ɢɒəɕɝɗɖɒɟɚ ɔ ɠɤɖɗɝɟɒ ɤɠɩɜɒ ƽɔɚɘɤɗ Ȭɓɠɓɫɗɟɚ ȱɜɒəɒɤɗɝɚ) .  
__________________________________________________________________ 
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ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ  
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɜɠɛɤɠ ɣɗ ɣɔɗɘɖɒ ɖɠ ɒɖɢɗɣ ɟɒ ɡɢɠ-
ɞɗɟɝɚɔɒƚ Ƞ ɤɠɔɒ ɩɚɣɝɠ ɔɝɚəɒɤƙ 
 
Á Ÿɚɞɗ-ɡɢɠɞɗɟɝɚɔɒƘ 
 
Á ɚɞɗ-ɞɒɣɚɔƘ 

 
Á Ÿɚɞɗ-ɞɒɣɚɔǁɚɟɖɗɜɣǂƘ 

 
Á ɥɜɒəɒɤɗɝ-ɜɬɞ-ɠɓɗɜɤƘ 

 
Á ɚəɢɒə ɣ ɥɜɒəɒɤɗɝɟɒ ɒɢɚɤɞɗɤɚɜɒ;  

 
Á ɦɥɟɜɨɚɱƗ ɔɢɬɫɒɫɒ ɥɜɒəɒɤɗɝ-ɜɬɞ-ɠɓɗɜɤ ɜɒɤɠ ɢɗəɥɝɤɒɤ;  

 
Á ʣ ƽɚɝɚ .5,,ƾ;  

 
Á ȫɚəɠɔɒ ɜɠɟɣɤɒɟɤɒ.  

 
Ȧɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɟɗ ɗ ɡɠəɔɠɝɗɟƗ ɒɜɠ əɒ ɜɝɒɣ-ɡɒɞɗɤ ɣɗ ɚəɡɠɝəɔɒ 
typedef .  

 
ʇʨʠʤʝʨ: 
 
int  *pi; Ƴǉ ȱɜɒəɒɤɗɝ ɜɬɞ ÉÎÔ ǉƳ 
enum myenum *pe; Ƴǉ ȱɜɒəɒɤɗɝ ɜɬɞ enum myenum */  
union   myunion *pu;  Ƴǉ ȱɜɒəɒɤɗɝ ɜɬɞ union  myunion */  
struct  mystruct *ps; /* ȱɜɒəɒɤɗɝ struct mystruct */  
int  (*pa)[10]; Ƴǉ ȱɜɒəɒɤɗɝ ɜɬɞ 1-ɞɗɢɗɟ ɞɒɣɚɔ ɠɤ ʦʣ ɗɝɗɞɗɟɤɒ int */  
int * *  ppi ; Ƴǉ ȱɜɒəɒɤɗɝ ɜɬɞ ɥɜɒəɒɤɗɝ-ɜɬɞ- int */  
char  * pstr  = " Programming microcontrollers  in  C language ." ; Ƴǉ Ȟɖ-
ɢɗɣɬɤ ɟɒ ɣɚɞɔɠɝɒ ʎ0ʎ ɣɗ ɡɢɚɣɔɠɱɔɒ ɟɒ ɥɜɒəɒɤɗɝɱ ÐÓÔÒ ǉƳ 

 

ʋʢʘʟʘʪʝʣʠ ʢʲʤ ʬʫʥʢʮʠʠ 

 

ʇʨʠ ʜʝʬʠʥʠʨʘʥʝʪʦ ʩʠ ʬʫʥʢʮʠʷʪʘ ʟʘʝʤʘ ʦʧʨʝʜʝʣʝʥ ʫʯʘʩʪʲʢ ʚ 

ʧʘʤʝʪʪʘ, ʢʲʜʝʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʥʝʡʥʦʪʦ ʪʷʣʦ. ɺ ʉ ʝ ʥʘʧʲʣʥʦ 

ʜʦʧʫʩʪʠʤʦ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʫʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ ʠ ʜʘ ʩʝ 

ʠʥʠʮʠʘʣʠʟʠʨʘ ʩ ʘʜʨʝʩʘ ʥʘ ʜʘʜʝʥʘ ʬʫʥʢʮʠʷ. ɸʜʨʝʩʲʪ ʥʘ 

ʬʫʥʢʮʠʷʪʘ ʝ ʥʘʯʘʣʦʪʦ ʥʘ ʙʣʦʢʘ ʧʘʤʝʪ, ʢʲʜʝʪʦ ʬʫʥʢʮʠʷʪʘ ʩʝ 

ʩʲʭʨʘʥʷʚʘ. ʀʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ ʚ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʜʨʝʩʘ ʥʘ ʩʘʤʘʪʘ ʬʫʥʢʮʠʷ.  
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Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɦɥɟɜɨɚɱ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɤɚɡ (* ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɚɞɗ-ɥɜɒəɒɤɗɝƾƽɣɡɚɣɬɜ-
ɡɒɢɒɞɗɤɢɚƾ = ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ;  
 
ɜɬɖɗɤɠ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ 

static , auto , register  ɚɝɚ typedef  
 

ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ 
const , volatile  ɚɝɚ const  volatile  

 
ɤɚɡ 
 Ȣɗɦɚɟɚɢɒ ɤɚɡɒ ɟɒ ɢɗəɥɝɤɒɤɒƗ ɔɢɬɫɒɟ ɠɤ ɦɥɟɜɨɚɱɤɒƚ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝ 

Ȧɞɗ ɟɒ ɥɜɒəɒɤɗɝɱƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 
ɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚ 
 Ȣɗɦɚɟɚɢɒ ɣɡɚɣɬɜɒ ɣ ɡɒɢɒɞɗɤɢɚ ɟɒ ɦɥɟɜɨɚɱɤɒƚ 
 
ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 

Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɜɠɛɤɠ ɣɗ ɣɔɗɘɖɒ ɖɠ ɒɖɢɗɣ ɟɒ 
ɦɥɟɜɨɚɱƚ Ƞ ɤɠɔɒ ɩɚɣɝɠ ɔɝɚəɒɤƙ 
 
Á Ÿɚɞɗ-ɦɥɟɜɨɚɱ;  

 
Á ɚɞɗ-ɦɥɟɜɨɚɱ1;  
 
Á ɥɜɒəɒɤɗɝ-ɜɬɞ-ɦɥɟɜɨɚɱ;  
 
Á ɦɥɟɜɨɚɱƗ ɔɢɬɫɒɫɒ ɥɜɒəɒɤɗɝ-ɜɬɞ-ɦɥɟɜɨɚɱ ɜɒɤɠ ɢɗəɥɝɤɒɤ;  
 
Á ʣ ƽɚɝɚ .5,,2) .  

__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1:  Ȧɞɗɤɠ ɟɒ ɦɥɟɜɨɚɱ ɒɔɤɠɞɒɤɚɩɟɠ ɣɗ ɡɢɗɠɓɢɒəɥɔɒ ɔ ɥɜɒəɒɤɗɝ 
ɜɬɞ ɦɥɟɜɨɚɱɤɒƚ ȭɠ ɤɒəɚ ɡɢɚɩɚɟɒ ɠɡɗɢɒɨɚɱɤɒ Ÿ ɞɠɘɗ ɖɒ ɣɗ ɚəɡɥɣɟɗ 
ɡɢɗɖ ɚɞɗɤɠ ɛƚ 

__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ2:  Ƞ ɜɠɟɤɗɜɣɤɒ ɟɒ ɥɜɒəɒɤɗɝɚɤɗ ʣ ɚɝɚ ƽÖÏÉÄǉƾʣ ɣɗ ɟɒɢɚɩɒ 
ɟɥɝɗɔ ɜɠɟɣɤɒɟɤɗɟ ɥɜɒəɒɤɗɝƚ ȣəɚɜɬɤ ȯ ɖɗɦɚɟɚɢɒ ɣɡɗɨɚɒɝɗɟ ɞɒɜɢɠɣ .5,, 
ɔ <stddef.h> Ɨ ɜɠɛɤɠ ɡɢɗɖɣɤɒɔɝɱɔɒ ɟɥɝɗɔ ɜɠɟɣɤɒɟɗɟ ɥɜɒəɒɤɗɝ.   
__________________________________________________________________ 
 

Ȧɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɟɗ ɗ ɡɠəɔɠɝɗɟƗ ɒɜɠ əɒ ɜɝɒɣ-ɡɒɞɗɤ ɣɗ ɚəɡɠɝəɔɒ 
typedef .  
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ʇʨʠʤʝʨ: 
 
void  (*p)( int ); Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɦɥɟɜɨɚɱƗ ɜɠɱɤɠ ɟɗ 
ɔɢɬɫɒ ɢɗəɥɝɤɒɤ ɚ ɚɞɒ ɡɒɢɒɞɗɤɬɢ ɤɚɡ ÉÎÔ */  
void  (*  const  p)( int )  = foo ; Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɜɠɟɣɤɒɟɤɗɟ ɥɜɒəɒɤɗɝ 
ɜɬɞ ɦɥɟɜɨɚɱ foo Ɨ ɜɠɱɤɠ ɟɗ ɔɢɬɫɒ ɢɗəɥɝɤɒɤ ɚ ɚɞɒ ɡɒɢɒɞɗɤɬɢ ɤɚɡ ÉÎÔ 
*/  

 

ʆʙʦʙʱʝʥʠ ʫʢʘʟʘʪʝʣʠ 

 

ʆʙʦʙʱʝʥʠʷʪ ʫʢʘʟʘʪʝʣ ʝ ʫʢʘʟʘʪʝʣ ʢʲʤ  ʪʠʧ void, ʟʘʪʦʚʘ ʩʝ 

ʥʘʨʠʯʘ ʦʱʝ void-ʫʢʘʟʘʪʝʣ. Void-ʫʢʘʟʘʪʝʣ ʤʦʞʝ ʜʘ ʩʦʯʠ ʢʲʤ 

ʦʙʝʢʪʠ ʦʪ ʚʩʷʢʘʢʚʠ ʪʠʧʦʚʝ, ʥʦ ʟʘ ʜʘ ʩʝ ʜʦʩʪʲʧʠ (ʧʨʦʯʝʪʝ ʠʣʠ 

ʟʘʧʠʰʝ) ʦʙʝʢʪʘ, void-ʫʢʘʟʘʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʪʠʧʘ ʥʘ ʪʦʟʠ ʦʙʝʢʪ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ ʛʝʥʝʨʠʨʘ ʛʨʝʰʢʘ. 

 
Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ÖÏÉÄ-ɥɜɒəɒɤɗɝ 

 

void ǉ ɚɞɗ-ɥɜɒəɒɤɗɝƘ 

 

ʇʨʠʤʝʨ: 
  
int  i ;     Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒ i   ɠɤ ɤɚɡ    ÉÎÔ    ǉƳ 
double  d;  Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒ d  ɠɤ ɤɚɡ    double  */  
void * vp;  Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ void - ɥɜɒəɒɤɗɝ vp      */  
 
vp = &i;  Ƴǉ ÖÐ ɣɠɩɚ ɜɬɞ É ǉƳ 
*(( int *)vp) = 10 ; Ƴǉ ʦʣ γ É ǉƳ 
 
vp = &d; Ƴǉ ÖÐ ɣɠɩɚ ɜɬɞ Ä ǉƳ 
*(( double *)vp) = 10.2;  Ƴǉ ʦʣƚʧ γ Ä ǉƳ 

 

ʅʫʣʝʚʠ ʫʢʘʟʘʪʝʣʠ 

 

ʅʘ ʚʩʝʢʠ ʫʢʘʟʘʪʝʣ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʩʚʦʠ ʝʜʥʘ ʩʧʝʮʠʘʣʥʘ 

ʩʪʦʡʥʦʩʪ, ʥʘʨʝʯʝʥʘ ʢʦʥʩʪʘʥʪʝʥ ʥʫʣʝʚ ʫʢʘʟʘʪʝʣ NULL.  ʊʘʢʲʚ 

ʫʢʘʟʘʪʝʣ ʩʝ ʥʘʨʠʯʘ ʥʫʣʝʚ ʫʢʘʟʘʪʝʣ (null -pointer) ʠ ʩʝ ʩʯʠʪʘ, 

ʯʝ ʥʝ ʩʦʯʠ ʢʲʤ ʥʠʢʘʢʲʚ ʦʙʝʢʪ. ɺ ʢʦʥʪʝʢʩʪ, ʢʦʡʪʦ ʠʟʠʩʢʚʘ 

ʙʫʣʝʚ ʠʟʨʘʟ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ  ʥʫʣʝʚʠʷ ʫʢʘʟʘʪʝʣ ʩʝ 
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ʠʥʪʝʨʧʨʝʪʠʨʘ ʢʘʪʦ ʃʒɾɸ (FALSE). ʅʘʧʨʠʤʝʨ ʩʣʝʜʥʘʪʘ 

ʢʦʥʩʪʨʫʢʮʠʷ 

 
if  ( p) { i = * p;}   
 

ʝ ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ  

 

if  (p != NULL) { i = * p;} . 

 

ʄʘʢʨʦʩʲʪ NULL ʝ ʜʝʬʠʥʠʨʘʥ ʚ ʭʝʜʲʨ ʬʘʡʣʘ <stddef.h> 

ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʧʦ-ʜʦʣʫ. 

 
#define NULL  (( void *)0)  ɚɝɚ #define     NULL   (0)    

 

ʆʧʝʨʘʮʠʠ ʩ ʫʢʘʟʘʪʝʣʠ 

ʀʟʚʣʠʯʘʥʝ ʥʘ ʘʜʨʝʩ 

 
Ȧəɔɝɚɩɒɟɗ ɟɒ ɒɖɢɗɣ ɟɒ ɡɢɠɞɗɟɝɚɔɒ 

 
Ÿɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ 

 

ʊʘʟʠ ʢʦʥʩʪʨʫʢʮʠʷ ʚʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʘʜʨʝʩʘ ʥʘ 

ʧʨʦʤʝʥʣʠʚʘʪʘ, ʢʲʤ ʢʦʷʪʦ ʝ ʧʨʠʣʦʞʝʥʘ ʦʧʝʨʘʮʠʷʪʘ &. 

 

 

 

 

 

ʇʨʠʤʝʨ: 
 
int  *p;  Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ Ð ɜɬɞ ÉÎÔ ɡɢɠɞɗɟɝɚɔɒ   ǉƳ 
int  var; Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒ ÖÁÒ ɠɤ ɤɚɡ    ÉÎÔ    ǉƳ 
p = &var; Ƴǉ ȱɜɒəɒɤɗɝɱɤ Ð ɣɠɩɚ ɜɬɞ ÖÁÒ    */  

 
Ȧəɔɝɚɩɒɟɗ ɟɒ ɒɖɢɗɣ ɟɒ ɦɥɟɜɨɚɱ 

 
Ÿɚɞɗ-ɦɥɟɜɨɚɱ 

 

 

ʆʧʝʨʘʮʠʷʪʘ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʘʜʨʝʩ &  ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ 

ʚʲʨʭʫ register-ʧʨʦʤʝʥʣʠʚʠ. 
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ʊʘʟʠ ʢʦʥʩʪʨʫʢʮʠʷ ʚʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʘʜʨʝʩʘ ʥʘ ʬʫʥʢʮʠʷʪʘ, 

ʢʲʤ ʢʦʷʪʦ ʝ ʧʨʠʣʦʞʝʥʘ ʦʧʝʨʘʮʠʷʪʘ &. 

 

ʇʨʠʤʝʨ: 

 
void  Æɠɠƽvoid );  Ƴǉ ȭɢɠɤɠɤɚɡ ɟɒ ɦɥɟɜɨɚɱɤɒ ÆÏÏ ǉƳ 
void  (*p)( void ); Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɦɥɟɜɨɚɱƗ ɜɠɱɤɠ ɟɗ 
ɔɢɬɫɒ ɢɗəɥɝɤɒɤ ɚ ɟɱɞɒ ɡɒɢɒɞɗɤɢɚ */  
Ð ˮ ŸÆɠɠƘ Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝɱ ɣ ɒɖɢɗɣɒ ɟɒ Æoo */  
Ð ˮ ÆɠɠƘ  Ƴǉ ȯɬɫɠɤɠ ɜɒɤɠ ɕɠɢɟɒɤɒ ɜɠɟɣɤɢɥɜɨɚɱ1        */  
__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1:  Ȧɞɗɤɠ ɟɒ ɦɥɟɜɨɚɱ ɒɔɤɠɞɒɤɚɩɟɠ ɣɗ ɡɢɗɠɓɢɒəɥɔɒ ɔ ɥɜɒəɒɤɗɝ 
ɜɬɞ ɦɥɟɜɨɚɱɤɒƚ ȭɠ ɤɒəɚ ɡɢɚɩɚɟɒ ɠɡɗɢɒɨɚɱɤɒ Ÿ ɞɠɘɗ ɖɒ ɣɗ ɚəɡɥɣɟɗ 
ɡɢɗɖ ɚɞɗɤɠ ɛƚ 
 

 

ʇʨʠʩʚʦʷʚʘʥʝ ʥʘ ʘʜʨʝʩ 

 
ɥɜɒəɒɤɗɝ-ɜɬɞ-ɠɓɗɜɤ   ˮ ɒɖɢɗɣ-ɟɒ-ɠɓɗɜɤ;  
 
ɥɜɒəɒɤɗɝ-ɜɬɞ-ɦɥɟɨɜɚɱ ˮ ɒɖɢɗɣ-ɟɒ-ɦɥɟɜɨɚɱ;  
 
ɜɬɖɗɤɠ 
 
ɒɖɢɗɣ-ɟɒ-ɠɓɗɜɤ 

Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɜɠɛɤɠ ɣɗ ɣɔɗɘɖɒ ɖɠ ɒɖɢɗɣ ɟɒ 
ɡɢɠɞɗɟɝɚɔɒƚ Ƞ ɤɠɔɒ ɩɚɣɝɠ ɔɝɚəɒɤƙ 

 
Á Ÿɚɞɗ-ɡɢɠɞɗɟɝɚɔɒƘ 

 
Á ɚɞɗ-ɞɒɣɚɔƘ 

 
Á Ÿɚɞɗ-ɞɒɣɚɔǁɚɟɖɗɜɣǂƘ 

 
Á ɥɜɒəɒɤɗɝ-ɜɬɞ-ɠɓɗɜɤƘ 
 
Á ɚəɢɒə ɣ ɥɜɒəɒɤɗɝɟɒ ɒɢɚɤɞɗɤɚɜɒ;  
 
Á ɦɥɟɜɨɚɱƗ ɔɢɬɫɒɫɒ ɥɜɒəɒɤɗɝ-ɜɬɞ-ɠɓɗɜɤ ɜɒɤɠ ɢɗəɥɝɤɒɤ 

 
Á ʣ ƽɚɝɚ .5,,1) ;  

 
Á ȫɚəɠɔɒ ɜɠɟɣɤɒɟɤɒƚ 

 
ɒɖɢɗɣ-ɟɒ-ɦɥɟɜɨɚɱ 
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 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɜɠɛɤɠ ɣɗ ɣɔɗɘɖɒ ɖɠ ɒɖɢɗɣ ɟɒ 
ɦɥɟɜɨɚɱƚ Ƞ ɤɠɔɒ ɩɚɣɝɠ ɔɝɚəɒɤƙ 
 
Á Ÿɚɞɗ-ɦɥɟɜɨɚɱ;  

 
Á ɚɞɗ-ɦɥɟɜɨɚɱ1;  
 
Á ɥɜɒəɒɤɗɝ-ɜɬɞ-ɦɥɟɜɨɚɱ;  
 
Á ɦɥɟɜɨɚɱƗ ɔɢɬɫɒɫɒ ɥɜɒəɒɤɗɝ-ɜɬɞ-ɦɥɟɜɨɚɱ ɜɒɤɠ ɢɗəɥɝɤɒɤƘ 

 
Á ʣ ƽɚɝɚ .5,,2) .  

__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1:  Ȧɞɗɤɠ ɟɒ ɦɥɟɜɨɚɱ ɒɔɤɠɞɒɤɚɩɟɠ ɣɗ ɡɢɗɠɓɢɒəɥɔɒ ɔ ɥɜɒəɒɤɗɝ 
ɜɬɞ ɦɥɟɜɨɚɱɤɒƚ ȭɠ ɤɒəɚ ɡɢɚɩɚɟɒ ɠɡɗɢɒɨɚɱɤɒ Ÿ ɞɠɘɗ ɖɒ ɣɗ ɚəɡɥɣɟɗ 
ɡɢɗɖ ɚɞɗɤɠ ɛƚ 

__________________________________________________________________  
 
ȥɒɓɗɝɗɘɜɒ2:  Ƞ ɜɠɟɤɗɜɣɤɒ ɟɒ ɥɜɒəɒɤɗɝɚɤɗ ʣ ɚɝɚ ƽÖÏÉÄǉƾʣ ɣɗ ɟɒɢɚɩɒ 
ɟɥɝɗɔ ɜɠɟɣɤɒɟɤɗɟ ɥɜɒəɒɤɗɝƚ ȣəɚɜɬɤ ȯ ɖɗɦɚɟɚɢɒ ɣɡɗɨɚɒɝɗɟ ɞɒɜɢɠɣ .5,, 
ɔ <stddef.h> Ɨ ɜɠɛɤɠ ɡɢɗɖɣɤɒɔɝɱɔɒ ɟɥɝɗɔ ɜɠɟɣɤɒɟɗɟ ɥɜɒəɒɤɗɝ.   
__________________________________________________________________ 

 

ʇʨʠʤʝʨ: 
 
int * foo ( void );  Ƴǉ ȭɢɠɤɠɤɚɡ ɟɒ ɦɥɟɜɨɚɱɤɒ ÆÏÏ      */  
int  var ;         Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒ ɤɚɡ int      */  
int  array [4];    Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɞɒɣɚɔ ɠɤ ʩ ɗɝɗɞɗɟɤɒ ɤɚɡ int  */  
  
int *  p1 = & var ;      Ƴǉ Ÿɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ           */  
int *  p2 = arra y;      Ƴǉ ɚɞɗ-ɞɒɣɚɔ                 */  
int *  p3 = & array [3]; Ƴǉ Ÿɚɞɗ-ɞɒɣɚɔǁɚɟɖɗɜɣǂ       */  
int *  p4 = p3;        Ƴǉ ɥɜɒəɒɤɗɝ-ɜɬɞ-ɠɓɗɜɤ     */  
int *  p5 = p3 -  1;    Ƴǉ ɚəɢɒə ɣ ɥɜɒəɒɤɗɝɟɒ ɒɢɚɤɞɗɤɚɜɒ   */  
int *  p6 = foo ();     Ƴǉ ȲɥɟɜɨɚɱƗ ɔɢɬɫɒɫɒ ɥɜɒəɒɤɗɝ-ɜɬɞ-ɠɓɗɜɤ  

     ɜɒɤɠ ɢɗəɥɝɤɒɤ      */  
int *  p7 = 0;         Ƴǉ ʣ ƽɚɝɚ .5,,ƾ      */  
char * p8 = "Hello, World!" ;  Ƴǉ ȫɚəɠɔɒ ɜɠɟɣɤɒɟɤɒ             ǉƳ 

 

ʇʨʠʤʝʨ: 
 
int  foo ( void );  Ƴǉ ȭɢɠɤɠɤɚɡ ɟɒ ɦɥɟɜɨɚɱɤɒ ÆÏÏ ǉƳ 
int  (* RetPtrToFoo ( void ))( void );  /* Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɦɥɟɜɨɚɱ 
RetPtrToFoo Ɨ ɓɗə ɡɒɢɒɞɗɤɢɚ ɚ ɔɢɬɫɒɫɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɦɥɟɜɨɚɱƗ ɓɗə 
ɡɒɢɒɞɗɤɢɚƗ ɔɢɬɫɒɫɒ ɠɓɗɜɤ ɤɚɡ ÉÎÔ ǉƳ 
 
int  (*p1)( void ) = &foo;        Ƴǉ Ÿɚɞɗ-ɦɥɟɜɨɚɱ    */  
int  (*p2)( void ) = foo;        Ƴǉ ɚɞɗ-ɦɥɟɜɨɚɱ    */  
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int  (*p3)( void ) = p2;         Ƴǉ ɥɜɒəɒɤɗɝ-ɜɬɞ-ɦɥɟɜɨɚɱ   */  
int  (*p4)( void ) = RetPtrToFoo(); Ƴǉ ɦɥɟɜɨɚɱƗ ɔɢɬɫɒɫɒ ɥɜɒəɒɤɗɝ-ɜɬɞ-  
         ɦɥɟɜɨɚɱ ɜɒɤɠ ɢɗəɥɝɤɒɤ        */  
int  (*p5)( void ) = 0;        Ƴǉ ʣ ƽɚɝɚ .5,,ƾ        */  

 

ɼʝʨʝʬʝʨʝʥʮʠʨʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣ 

 
Ȣɗɢɗɦɗɢɗɟɨɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɡɢɠɞɗɟɝɚɔɒ 

 
ǉɚɞɗ-ɥɜɒəɒɤɗɝ-ɜɬɞ-ɠɓɗɜɤ  

 

ʊʘʟʠ ʢʦʥʩʪʨʫʢʮʠʷ ʚʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʙʝʢʪʘ, ʩʦʯʝʥ ʦʪ 

ʫʢʘʟʘʪʝʣʷʪ ʠ ʤʦʞʝ ʜʘ ʩʪʦʠ ʢʘʢʪʦ ʦʪʣʷʚʦ ʪʘʢʘ ʠ ʦʪʜʷʩʥʦ ʥʘ 

ʦʧʝʨʘʮʠʷʪʘ ʟʘ ʧʨʠʩʚʦʷʚʘʥʝ ʠʣʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʠʟʨʘʟʠ. ɺ 

ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʧʨʦʤʝʥʣʠʚʘʪʘ, ʩʦʯʝʥʘ ʦʪ ʫʢʘʟʘʪʝʣʷ ʱʝ ʙʲʜʝ 

ʟʘʧʠʩʘʥʘ, ʘ ʚ ʦʩʪʘʥʘʣʠʪʝ ʱʝ ʙʲʜʝ ʧʨʦʯʝʪʝʥʘ.  

 

ʇʨʠʤʝʨ: 
 
int  *p;  Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ Ð ɜɬɞ ÉÎÔ ɡɢɠɞɗɟɝɚɔɒ    */  
int  var1; Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒ ÖÁÒ1 ɠɤ ɤɚɡ    ÉÎÔ    ǉƳ 
int  var2; Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒ ÖÁÒ2 ɠɤ ɤɚɡ    ÉÎÔ    ǉƳ 
p    = &var1; Ƴǉ ȱɜɒəɒɤɗɝɱɤ Ð ɣɠɩɚ ɜɬɞ ÖÁÒ    */   
*p   = 1000 ; Ƴǉ ȫɒ ÖÁÒ1 ɣɗ ɡɢɚɣɔɠɱɔɒ ʦʣʣʣ ɩɢɗə ɥɜɒəɒɤɗɝɱ Ð  * /  
var 2 = *p ; Ƴǉ ȫɒ ÖÁÒ2 ɣɗ ɡɢɚɣɔɠɱɔɒ ɣɤɠɛɟɠɣɤɤɒ ɟɒ var 1 ɩɢɗə 
             ɥɜɒəɒɤɗɝɱ Ð                                  * /  

 
Ȣɗɢɗɦɗɢɗɟɨɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɦɥɟɜɨɚɱ 

  
ƽǉɚɞɗ-ɥɜɒəɒɤɗɝƾƽɣɡɚɣɬɜ-ɒɢɕɥɞɗɟɤɚƾ 
 
ɚɝɚ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝƽɣɡɚɣɬɜ-ɒɢɕɥɞɗɟɤɚƾ 

 

ʊʝʟʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘ ʝʢʚʠʚʘʣʝʥʪʥʠ ʠ ʠʟʚʲʨʰʚʘʪ ʠʟʚʠʢʚʘʥʝ 

ʥʘ ʬʫʥʢʮʠʷʪʘ, ʩʦʯʝʥʘ ʦʪ ʫʢʘʟʘʪʝʣʷ. 

 

 

 

 

 

ʂʦʛʘʪʦ ʬʫʥʢʮʠʷ ʩʝ ʠʟʚʠʢʚʘ ʯʨʝʟ ʫʢʘʟʘʪʝʣ, ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ 

ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʬʦʨʤʘʪʘ ƽǉɚɞɗ-ɥɜɒəɒɤɗɝƾƽɣɡɚɣɬɜ-
ɒɢɕɥɞɗɟɤɚƾ, ʪʲʡ ʢʘʪʦ ʪʷ ʫʢʘʟʚʘ ʷʩʥʦ, ʯʝ ʠʟʚʠʢʚʘʥʝʪʦ ʩʪʘʚʘ 

ʯʨʝʟ ʫʢʘʟʘʪʝʣ, ʘ ʥʝ ʯʨʝʟ ʠʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ. ʊʦʚʘ 

ʧʦʜʦʙʨʷʚʘ ʩʘʤʦʜʦʢʫʤʝʥʪʠʨʘʥʝʪʦ ʥʘ ʢʦʜʘ. 
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ʇʨʠʤʝʨ: 
 
void  foo ( void ); Ƴǉ ȭɢɠɤɠɤɚɡ ɟɒ ɦɥɟɜɨɚɱɤɒ ÆÏÏ ǉƳ 
void  (* p)( void ) = foo ; Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɦɥɟɜɨɚɱ ɓɗə 
ɡɒɢɒɞɗɤɢɚ ɚ ɟɗɔɢɬɫɒɫɒ ɢɗəɥɝɤɒɤƗ ɚ ɚɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝɱ ɣ 
ɒɖɢɗɣɒ ɟɒ ɦɥɟɜɨɚɱɤɒ foo  */  
 
(* p)();  Ƴǉ Ȧəɔɚɜɔɒɟɗ ɟɒ ɦɥɟɜɨɚɱɤɒ ÆÏÏ ɩɢɗə ɥɜɒəɒɤɗɝɱ Ð ǉƳ 
p();     Ƴǉ Ȧəɔɚɜɔɒɟɗ ɟɒ ɦɥɟɜɨɚɱɤɒ ÆÏÏ ɩɢɗə ɥɜɒəɒɤɗɝɱ Ð ǉƳ 

 

ʉʲʙʠʨʘʥʝ ʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣ ʩ ʮʷʣʦ ʯʠʩʣʦ 

 
ɚɞɗ-ɥɜɒəɒɤɗɝ ˩ ɨɱɝɠ-ɩɚɣɝɠ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝ Ƶ ɨɱɝɠ-ɩɚɣɝɠ 
 
ɜɬɖɗɤɠ 
 
ɨɱɝɠ-ɩɚɣɝɠ 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒəƚ 

 

ʇʨʠ ʩʲʙʠʨʘʥʝ/ʠʟʚʘʞʜʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣ ʩ ʮʷʣʦ ʯʠʩʣʦ, 

ʫʢʘʟʘʪʝʣʷʪ ʩʝ ʫʚʝʣʠʯʘʚʘ/ʥʘʤʘʣʷʚʘ, ʪʘʢʘ ʯʝ ʜʘ ʩʦʯʠ ʢʲʤ 

ʩʣʝʜʚʘʱʠʷ/ʧʨʝʜʭʦʜʥʠʷ ʦʙʝʢʪ. ʉ ʜʨʫʛʠ ʜʫʤʠ ʢʘʟʘʥʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʝ/ʥʘʤʘʣʝʥʠʝ ʥʘ ʫʢʘʟʘʪʝʣ ʩ ɨɱɝɠ-ɩɚɣɝɠ , ʫʢʘʟʘʪʝʣʷʪ ʩʝ 

ʫʚʝʣʠʯʘʚʘ/ʥʘʤʘʣʷʚʘ ʩ ɨɱɝɠ-ɩɚɣɝɠ * sizeof ƽɤɚɡ-ɠɓɗɜɤ)  ʙʘʡʪʘ,  ʪ.ʝ..  

ʠʟʨʘʟʲʪ ɚɞɗ-ɥɜɒəɒɤɗɝ˫ɨɱɝɠ-ɩɚɣɝɠ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ 

ʚ ɚɞɗ-ɥɜɒəɒɤɗɝ˫ɨɱɝɠ-ɩɚɣɝɠǉƽsiz eof ƽɤɚɡ-ɠɓɗɜɤƾƾ.  

 

 

 

 

 

 

 

 

ʆʧʝʨʘʮʠʠʪʝ ʩʲʙʠʨʘʥʝ ʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣ ʩ ʮʷʣʦ 

ʯʠʩʣʦ ʠʤʘʪ ʩʤʠʩʲʣ ʩʘʤʦ ʢʦʛʘʪʦ ʫʢʘʟʘʪʝʣʷʪ ʩʦʯʠ ʢʲʤ ʦʙʝʢʪ 

ʦʪ ʘʛʨʝʛʘʪʝʥ ʪʠʧ (ʤʘʩʠʚ ʠʣʠ ʩʪʨʫʢʪʫʨʘ). 

ɺʠʥʘʛʠ ʧʨʦʚʝʨʷʚʘʡʪʝ ʫʢʘʟʘʪʝʣ ʜʘʣʠ ʩʦʯʠ ʢʲʤ ʚʘʣʠʜʝʥ 

ʘʜʨʝʩ ʧʨʝʜʠ ʜʘ ʛʦ ʜʝʨʝʬʝʨʝʥʮʠʨʘʪʝ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ 

ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʝʜʝʬʠʥʠʨʘʥ. 

ʆʧʝʨʘʮʠʠʪʝ ʩʲʙʠʨʘʥʝ ʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣ ʩ ʮʷʣʦ 

ʯʠʩʣʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʚʲʨʭʫ ʫʢʘʟʘʪʝʣʠ ʢʲʤ 

ʬʫʥʢʮʠʠ. 
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ʇʨʠʤʝʨ: 
  
int   a[4];  Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɞɒɣɚɔ ɠɤ ʩ ɗɝɗɞɗɟɤɒ ɤɚɡ int   */  
int * p = a; /* p ɣɠɩɚ ɜɬɞ ɡɬɢɔɚɱ ɗɝɗɞɗɟɤ ɟɒ ɞɒɣɚɔɒ a */  
*( p + 2) = 10; /* 10 γ a[2]  */  

 

ʀʥʢʨʝʤʝʥʪʠʨʘʥʝ  ʠ ʜʝʢʨʝʤʝʥʪʠʨʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣ 

 
ɚɞɗ-ɥɜɒəɒɤɗɝ˩˩ ɚɝɚ ˩˩ɚɞɗ-ɥɜɒəɒɤɗɝ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝ--  ɚɝɚ -- ɚɞɗ-ɥɜɒəɒɤɗɝ 

 

ʊʝʟʠ ʦʧʝʨʘʮʠʠ ʫʚʝʣʠʯʘʚʘʪ/ʥʘʤʘʣʷʚʘʪ ʫʢʘʟʘʪʝʣʷ ʩ 11.   
_______________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1:  ȱɜɒəɒɤɗɝɱɤ ɣɗ ɥɔɗɝɚɩɒɔɒƳɟɒɞɒɝɱɔɒ ɣ ɗɖɚɟ 
ɠɓɗɜɤƗ ɒ ɟɗ ɣ ɗɖɚɟ ɓɒɛɤƗ ɤƚɗƚƚ ɣ 1* sizeof ƽɤɚɡ-ɠɓɗɜɤƾ 
ɓɒɛɤɒƚ 
_______________________________________________________ 

 

ʆʧʝʨʘʮʠʠʪʝ ++ ʠ -- ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ 

ʦʧʝʨʘʮʠʷʪʘ ʜʝʨʝʬʝʨʝʥʮʠʨʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣ. ʉʣʝʜʚʘʱʘʪʘ 

ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʢʦʤʙʠʥʘʮʠʠ ʩ ʢʨʘʪʢʦ ʦʧʠʩʘʥʠʝ ʥʘ 

ʝʬʝʢʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ ʚʲʨʭʫ ʫʢʘʟʘʪʝʣ. 

 

*p++ å *(p++) 

*p--   å *(p--) 

ʇʲʨʚʦ ʩʝ ʠʟʚʣʠʯʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʫʢʘʟʘʪʝʣʷ (ʢʦʷʪʦ 

ʝ ʘʜʨʝʩ). ʆʧʝʨʘʮʠʷʪʘ * ʩʝ ʧʨʠʣʘʛʘ ʚʲʨʭʫ ʪʘʟʠ 

ʩʪʦʡʥʦʩʪ ʠ ʩʣʝʜ ʪʦʚʘ ʫʢʘʟʘʪʝʣʷʪ ʩʝ 

ʫʚʝʣʠʯʘʚʘ/ʥʘʤʘʣʷʚʘ. 

(*p)++  

(*p)--  

ʇʲʨʚʦ ʩʝ ʠʟʚʣʠʯʘ ʦʙʝʢʪʲʪ, ʩʦʯʝʥ ʦʪ ʫʢʘʟʘʪʝʣʷ, 

ʩʣʝʜ ʢʦʝʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʙʝʢʪʘ ʩʝ 

ʫʚʝʣʠʯʘʚʘ/ʥʘʤʘʣʷʚʘ. 

*++p å *(++p)    

* --p   å *(--p)          

ʇʲʨʚʦ ʫʢʘʟʘʪʝʣʷʪ ʩʝ ʫʚʝʣʠʯʘʚʘ/ʥʘʤʘʣʷʚʘ, ʩʣʝʜ 

ʪʦʚʘ ʩʝ ʠʟʚʣʠʯʘ ʦʙʝʢʪʲʪ, ʩʦʯʝʥ ʦʪ ʫʢʘʟʘʪʝʣʷ. 

++*p å  ++(*p) 

--*p   å  --(*p)         

ʇʲʨʚʦ ʩʝ ʠʟʚʣʠʯʘ ʦʙʝʢʪʲʪ, ʩʦʯʝʥ ʦʪ ʫʢʘʟʘʪʝʣʷ, 

ʩʣʝʜ ʢʦʝʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʙʝʢʪʘ ʩʝ 

ʫʚʝʣʠʯʘʚʘ/ʥʘʤʘʣʷʚʘ. 
 

ʊʘʙʣ. 90 ʆʧʝʨʘʮʠʠʪʝ ++/-- ʠ * ʚʲʨʭʫ ʫʢʘʟʘʪʝʣʠ 
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ʀʟʚʘʞʜʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣʠ 

 
ɚɞɗ-ɥɜɒəɒɤɗɝʦ Ƶ ɚɞɗ-ɥɜɒəɒɤɗɝʧ 
 
ɜɬɖɗɤɠ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝʦƗ ɚɞɗ-ɥɜɒəɒɤɗɝʧ 
 Ȱɢɱɓɔɒ ɖɒ ɣɒ ɥɜɒəɒɤɗɝɚ ɜɬɞ ɗɖɚɟ ɚ ɣɬɫ ɤɚɡƚ 

 

ʀʟʚʘʞʜʘʥʝʪʦ ʥʘ ʫʢʘʟʘʪʝʣʠ ʜʘʚʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʙʨʦʷ ʥʘ 

ʦʙʝʢʪʠʪʝ ʤʝʞʜʫ ʜʚʘʪʘ ʫʢʘʟʘʪʝʣʷ. 

 

 

 

 

 

ʇʨʠʤʝʨ: 
 
int   a[4];          Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɞɒɣɚɔ ɠɤ ʩ ɗɝɗɞɗɟɤɒ ɤɚɡ int  */  
int * p1   = & a[0]; Ƴǉ Ðʦ ɣɠɩɚ ɜɬɞ ɡɬɢɔɚɱ ɗɝɗɞɗɟɤ ɟɒ ɞɒɣɚɔɒ ɒ    ǉƳ 
int * p2   = & a[3]; Ƴǉ Ðʧ ɣɠɩɚ ɜɬɞ ɡɠɣɝɗɖɟɚɱ ɗɝɗɞɗɟɤ ɟɒ ɞɒɣɚɔɒ ɒ ǉƳ 
int   diff  = p2 -  p1;  /* 3  γ diff  */  

 

ʉʨʘʚʥʝʥʠʝ ʥʘ ʫʢʘʟʘʪʝʣ ʩ ʮʷʣʦ ʯʠʩʣʦ 

 
ɚɞɗ-ɥɜɒəɒɤɗɝ ˮˮ ʣ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝ ƞˮ ʣ 

 

ɽʜʠʥʩʪʚʝʥʦʪʦ ʮʷʣʦ ʯʠʩʣʦ, ʩ ʢʦʝʪʦ ʫʢʘʟʘʪʝʣ ʤʦʞʝ ʜʘ ʩʝ 

ʩʨʘʚʥʷʚʘ ʠ ʢʦʝʪʦ ʤʦʞʝ ʜʠʨʝʢʪʥʦ ʜʘ ʤʫ ʩʝ ʧʨʠʩʚʦʷʚʘ, ʝ 0. ɺ 

ʢʦʥʪʝʢʩʪʘ ʥʘ ʫʢʘʟʘʪʝʣʠʪʝ 0 ʠʣʠ (void*)0 ʩʝ ʥʘʨʠʯʘ ʥʫʣʝʚ 

ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ. ɽʟʠʢʲʪ ʉ ʜʝʬʠʥʠʨʘ ʩʧʝʮʠʘʣʝʥ ʤʘʢʨʦʩ 

NULL  ʚ <stddef.h>, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʫʣʝʚ ʢʦʥʩʪʘʥʝʥ 

ʫʢʘʟʘʪʝʣ (ʚʠʞʪʝ ʅʫʣʝʚʠ ʫʢʘʟʘʪʝʣʠ). ʅʫʣʝʚʠʷʪ ʢʦʥʩʪʘʥʪʝʥ 

ʆʧʝʨʘʮʠʠʪʝ ʠʥʢʨʝʤʝʥʪʠʨʘʥʝ ʠ ʜʝʢʨʝʤʝʥʪʠʨʘʥʝ ʥʘ 

ʫʢʘʟʘʪʝʣ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʚʲʨʭʫ ʫʢʘʟʘʪʝʣʠ ʢʲʤ 

ʬʫʥʢʮʠʠ. 

ʀʟʚʘʞʜʘʥʝʪʦ ʥʘ ʫʢʘʟʘʪʝʣʠ ʠʤʘ ʩʤʠʩʲʣ ʩʘʤʦ ʘʢʦ ʜʚʘʪʘ 

ʫʢʘʟʘʪʝʣʷ ʩʦʯʘʪ ʢʲʤ ʦʙʱ ʦʙʝʢʪ ʦʪ ʘʛʨʝʛʘʪʝʥ ʪʠʧ (ʤʘʩʠʚ 

ʠʣʠ ʩʪʨʫʢʪʫʨʘ). 
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ʫʢʘʟʘʪʝʣ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪʠʧʘ ʥʘ ʜʨʫʛʠʷ 

ʫʢʘʟʘʪʝʣ ʧʨʠ ʩʨʘʚʥʝʥʠʝʪʦ. 

 

 

 

 

 

 

ʇʨʠʤʝʨ: 
 
#include  <stddef . h> 
 
int  *p  = NULL; Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ Ð ɜɬɞ ÉÎÔ ɡɢɠɞɗɟɝɚɔɒ ɚ  */  
              / * ɚ ɚɟɚɨɚɒɝɚəɚɢɒɟɗ ɣ .5,, Ƶ ɟɥɝɗɔ ɥɜɒəɒɤɗɝ       */  
...  
 
if ( p != NULL) Ƴǉ ȭɢɠɔɗɢɜɒ əɒ ɟɥɝɗɔ ɥɜɒəɒɤɗɝ ǉƳ 
{  
 
}  
else  
{  

/* ȱɜɒəɒɤɗɝɱɤ ɗ ɟɗɔɒɝɚɖɗɟ */  
}  

 

ʉʨʘʚʥʝʥʠʝ ʥʘ ʫʢʘʟʘʪʝʣʠ 

 
ɚɞɗ-ɥɜɒəɒɤɗɝʦ ˮˮ ɚɞɗ-ɥɜɒəɒɤɗɝʧ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝʦ ƞˮ ɚɞɗ-ɥɜɒəɒɤɗɝʧ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝʦ ˲  ɚɞɗ-ɥɜɒəɒɤɗɝʧ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝʦ ˲ˮ ɚɞɗ-ɥɜɒəɒɤɗɝʧ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝʦ ˱  ɚɞɗ-ɥɜɒəɒɤɗɝʧ 
 
ɚɞɗ-ɥɜɒəɒɤɗɝʦ ˱ˮ ɚɞɗ-ɥɜɒəɒɤɗɝʧ 

 

 

 
 

 

ɸʢʦ ʜʝʬʠʥʠʨʘʪʝ ʫʢʘʟʘʪʝʣ ʙʝʟ ʜʘ ʛʦ ʠʥʠʮʠʘʣʠʟʠʨʘʪʝ ʩ ʘʜʨʝʩ, 

ʜʦʙʨʘ ʧʨʘʢʪʠʢʘ ʝ ʜʘ ʛʦ ʠʥʠʮʠʘʣʠʟʠʨʘʪʝ ʩ NULL. ʊʘʢʘ ʧʦ-

ʢʲʩʥʦ ʚ ʢʦʜʘ ʤʦʞʝ ʜʘ ʛʦ ʧʨʦʚʝʨʠʪʝ ʜʘʣʠ ʩʦʯʠ ʢʲʤ ʚʘʣʠʜʝʥ 

ʘʜʨʝʩ ʠʣʠ ʥʝ. 

 

ʉʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʫʢʘʟʘʪʝʣʠ ʠʤʘ ʩʤʠʩʲʣ ʩʘʤʦ ʘʢʦ ʜʚʘʪʘ 

ʫʢʘʟʘʪʝʣʷ ʩʦʯʘʪ ʢʲʤ ʦʙʱ ʦʙʝʢʪ ʦʪ ʘʛʨʝʛʘʪʝʥ ʪʠʧ (ʤʘʩʠʚ 

ʠʣʠ ʩʪʨʫʢʪʫʨʘ). 
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ʇʨʠʤʝʨ: 
 
int  a[4] ;     Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɞɒɣɚɔ ɠɤ ʩ ɗɝɗɞɗɟɤɒ ɤɚɡ int    */  
int  *p1, *p2; Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝɚ Ðʦ ɚ Ðʧ ɜɬɞ ɤɚɡ ÉÎÔ */  
p1 = &a[0];   Ƴǉ Ðʦ ɣɠɩɚ ɜɬɞ ɡɬɢɔɚɱ ɗɝɗɞɗɟɤ ɟɒ ɞɒɣɚɔɒ ɒ      */  
p2 = &a[3];   Ƴǉ Ðʧ ɣɠɩɚ ɜɬɞ ɡɠɣɝɗɖɟɚɱ ɗɝɗɞɗɟɤ ɟɒ ɞɒɣɚɔɒ ɒ   */  
 
if (p1 < p2)  
{  
 /*...*/   
}  
else  
{  
 /*...*/  
}  

 

ʀʥʜʝʢʩʠʨʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣʠ 

 

ʋʢʘʟʘʪʝʣʠʪʝ ʠ ʤʘʩʠʚʠʪʝ ʩʘ ʪʷʩʥʦ ʩʚʲʨʟʘʥʠ ʚ ʝʟʠʢʘ ʉ (ʚʠʞʪʝ 

ɺʨʲʟʢʘ ʤʝʞʜʫ ʫʢʘʟʘʪʝʣʠ ʠ ʤʘʩʠʚʠ). ʊʘʟʠ ʩʚʲʨʟʘʥʦʩʪ 

ʧʦʟʚʦʣʷʚʘ ʫʢʘʟʘʪʝʣ ʜʘ ʩʝ ʠʥʜʝʢʩʠʨʘ ʧʦʜʦʙʥʦ ʥʘ ʤʘʩʠʚ.  

 
ɚɞɗ-ɥɜɒəɒɤɗɝǁɚɟɖɗɜɣǂ 
 
ɜɬɖɗɤɠ 
 
ɚɟɖɗɜɣ 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒəƚ 

 

ɻʦʨʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʧʨʝʦʙʨʘʫʚʘ ʦʪ 

ʢʦʤʧʠʣʘʪʦʨʘ ʚ ʩʣʝʜʥʠʷ ʠʟʨʘʟ: *(ɚɞɗ-ɥɜɒəɒɤɗɝ ˩ ɚɟɖɗɜɣ) . ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʘʢʦ ʠʤʘʤʝ ʤʘʩʠʚ a ʠ ʫʢʘʟʘʪʝʣ p, ʢʦʡʪʦ ʩʦʯʠ ʢʲʤ 

ʥʝʛʦ, ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ ʤʦʛʘʪ ʜʘ ʩʝ ʜʦʩʪʠʛʘʪ ʧʦ ʩʣʝʜʥʠʪʝ 

ʥʘʯʠʥʠ: 

 

Á ʀʥʜʝʢʩʠʨʘʥʝ ʥʘ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚʘ - a[i] ; 

 

Á ʀʥʜʝʢʩʠʨʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣʷ - p[i] ; 

 

Á ʋʢʘʟʘʪʝʣʥʘ ʘʨʠʪʤʝʪʠʢʘ, ʧʨʠʣʦʞʝʥʘ ʢʲʤ ʠʤʝʪʦ ʥʘ 

ʤʘʩʠʚʘ - *(ʘ + i)1; 
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__________________________________________________ 
   

ȥɒɓɗɝɗɘɜɒ1:  Ȧɞɗɤɠ ɟɒ ɞɒɣɚɔɒ ɗ ɜɠɟɣɤɒɟɤɗɟ ɥɜɒəɒɤɗɝ 
ɜɬɞ ɡɬɢɔɚɱ ɗɝɗɞɗɟɤƚ ȭɠ ɤɒəɚ ɡɢɚɩɚɟɒ ɜɠɟɣɤɢɥɜɨɚɱɤɒ 
*( a -  i) ɗ ɟɗɡɢɚɝɠɘɚɞɒƗ ɤɬɛ ɜɒɤɠ ɣɬɣ ɣɚɕɥɢɟɠɣɤ ɫɗ 
ɖɠɔɗɖɗ ɖɠ ɚəɝɚəɒɟɗ ɚəɔɬɟ ɖɠɝɟɒɤɒ ɕɢɒɟɚɨɒ ɟɒ 
ɞɒɣɚɔɒƚ 
__________________________________________________ 

 

Á ʋʢʘʟʘʪʝʣʥʘ ʘʨʠʪʤʝʪʠʢʘ, ʧʨʠʣʦʞʝʥʘ ʢʲʤ ʫʢʘʟʘʪʝʣʷ - *(p 

± i). 

 

ʇʨʠʤʝʨ: 
 
a[0]     = 10;  Ƴǉ ʦʣ γ Áǁʣǂ ǉƳ 
*(a + 1) = 20;  Ƴǉ ʧʣ γ Áǁʦǂ ǉƳ 
p[2]     = 30; Ƴǉ ʨʣ γ Áǁʧǂ ǉƳ 
*( p + 3) = 40; /* 4ʣ γ Áǁʨǂ ǉƳ 

 

 

 

 

 

ɺʨʲʟʢʘ ʤʝʞʜʫ ʫʢʘʟʘʪʝʣʠ ʠ ʤʘʩʠʚʠ 

 

ʀʤʝʪʦ ʥʘ ʤʘʩʠʚ ʚ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ, ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʜʨʝʩʘ ʥʘ 

ʧʲʨʚʠʷ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ, ʪ.ʝ. . ʠʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ ʫʢʘʟʘʪʝʣ 

ʢʲʤ ʧʲʨʚʠʷ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ. ɺʩʠʯʢʠ ʦʧʝʨʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ 

ʫʢʘʟʘʪʝʣʠ ʩʘ ʚʘʣʠʜʥʠ ʠ ʟʘ ʤʘʩʠʚʠ. ʀʟʢʣʶʯʝʥʠʝ ʩʘ 

ʦʧʝʨʘʮʠʠʪʝ ʧʨʠʩʚʦʷʚʘʥʝ, ʠʥʢʨʝʤʝʥʪʠʨʘʥʝ ʠ ʜʝʢʨʝʤʝʥʪʠʨʘʥʝ. 

ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ ʠ ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʷ ʜʘ ʩʦʯʠ ʢʲʤ ʜʨʫʛʦ ʦʩʚʝʥ ʥʘʯʘʣʦʪʦ ʥʘ 

ʤʘʩʠʚʘ. ʂʦʤʧʠʣʘʪʦʨʲʪ ʥʝ ʟʘʜʝʣʷ ʧʘʤʝʪ ʟʘ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚʘ, ʘ 

ʛʦ ʘʩʦʮʠʠʨʘ ʩ ʘʜʨʝʩʘ ʥʘ ʧʲʨʚʠʷ ʝʣʝʤʝʥʪ. 

 

 

 

 

ʀʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ ʢʲʤ ʧʲʨʚʠʷ 

ʝʣʝʤʝʥʪ ʥʘ  ʤʘʩʠʚʘ, ʪ.ʝ. . ʘʢʦ  ʘ ʝ ʠʤʝ ʥʘ ʤʘʩʠʚ, ʪʦ ʩʣʝʜʥʠʪʝ 

ʜʚʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘ ʝʢʚʠʚʘʣʝʥʪʥʠ: a å &a[0]. 

 

 

ʀʥʜʝʢʩʠʨʘʥʝʪʦ ʥʘ ʫʢʘʟʘʪʝʣ ʠʤʘ ʩʤʠʩʲʣ ʩʘʤʦ ʘʢʦ 

ʫʢʘʟʘʪʝʣʷʪ ʩʦʯʠ ʢʲʤ ʤʘʩʠʚ. 
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ʂʘʢ ʢʦʤʧʠʣʘʪʦʨʲʪ ʠʥʪʝʨʧʨʝʪʠʨʘ ʘʜʨʝʩʘ, ʠʟʨʘʟʝʥ ʯʨʝʟ ʠʤʝʪʦ 

ʥʘ ʤʘʩʠʚ ʠʣʠ ʦʧʝʨʘʮʠʷʪʘ &, ʧʨʠʣʦʞʝʥʘ ʢʲʤ ʠʤʝ ʥʘ ʤʘʩʠʚ, 

ʟʘʚʠʩʠ ʦʪ ʪʦʚʘ ʜʘʣʠ ʤʘʩʠʚʲʪ ʝ ʝʜʥʦʤʝʨʝʥ ʠʣʠ ʤʥʦʛʦʤʝʨʝʥ.  

 
ɤɚɡ ɚɞɗ- 1ɞɗɢɗɟ-ɞɒɣɚɔǁɢ]  
ɤɚɡ ɚɞɗ- 2ɞɗɢɗɟ-ɞɒɣɚɔǁɢ1][ ɢ2]  
ɤɚɡ ɚɞɗ- 3ɞɗɢɗɟ-ɞɒɣɚɔǁɢ1][ ɢ2][ ɢ3]  
 
ɚɞɗ- 1ɞɗɢɗɟ-ɞɒɣɚɔ  γ ɱɔɱɔɒ ɣɗ ɒɖɢɗɣ ɟɒ ɠɓɗɜɤ ɤɚɡ ɤɚɡ 
Ÿɚɞɗ- 1ɞɗɢɗɟ-ɞɒɣɚɔ γ ɱɔɱɔɒ ɣɗ ɒɖɢɗɣ ɟɒ ɠɓɗɜɤ ɤɚɡ ɤɚɡƽǉƾǁɢǂ 
ɚɞɗ- 2ɞɗɢɗɟ-ɞɒɣɚɔ  γ ɱɔɱɔɒ ɣɗ ɒɖɢɗɣ ɟɒ ɠɓɗɜɤ ɤɚɡ ɤɚɡƽǉƾǁɢ2]  
Ÿɚɞɗ- 2ɞɗɢɗɟ-ɞɒɣɚɔ γ ɱɔɱɔɒ ɣɗ ɒɖɢɗɣ ɟɒ ɠɓɗɜɤ ɤɚɡ ɤɚɡƽǉƾǁɢ1ǂǁɢ2]  
ɚɞɗ- 3ɞɗɢɗɟ-ɞɒɣɚɔ  γ ɱɔɱɔɒ ɣɗ ɒɖɢɗɣ ɟɒ ɠɓɗɜɤ ɤɚɡ ɤɚɡƽǉƾǁɢ1ǂǁɢ2]  
Ÿɚɞɗ- 3ɞɗɢɗɟ-ɞɒɣɚɔ γ ɱɔɱɔɒ ɣɗ ɒɖɢɗɣ ɟɒ ɠɓɗɜɤ ɤɚɡ ɤɚɡƽǉƾǁɢ1ǂǁɢ2][ ɢʨ]  

 

ɺ ʉ ʚʩʷʢʘ ʢʦʥʩʪʨʫʢʮʠʷ ʦʪ ʚʠʜʘ x[i] ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ    

ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ ʚ ʢʦʥʩʪʨʫʢʮʠʷ ʦʪ ʚʠʜʘ  *(x + i), ʪ.ʝ. . x[i] å 

*(x + i),  ʢʲʜʝʪʦ x ʝ ʠʤʝ ʥʘ ʤʘʩʠʚ ʠʣʠ ʫʢʘʟʘʪʝʣ, ʘ i ʝ ʠʥʜʝʢʩ. 

ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʫʢʘʟʘʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʥʜʝʢʩʠʨʘʪ 

ʧʦʜʦʙʥʦ ʥʘ ʤʘʩʠʚʠʪʝ (ʚʠʞʪʝ ʀʥʜʝʢʩʠʨʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣʠ). 

 

 

 

 

 

 

 

 

 

ʇʨʠʤʝʨ: 
 
int  a[4];  Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɞɒɣɚɔ ɠɤ ʩ ɗɝɗɞɗɟɤɒ ɤɚɡ int   */  
int  * p = a;  /* p ɣɠɩɚ ɜɬɞ ɡɬɢɔɚɱ ɗɝɗɞɗɟɤ ɟɒ ɞɒɣɚɔɒ a */  
p[0] = 2 ;  /* 2 γ Áǁʣǂ ǉƳ 

 

 

23.1.5 ʉʪʨʫʢʪʫʨʠ 

ɼʝʢʣʘʨʠʨʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘ 

 

ɺ ʉ ʚʩʷʢʘ ʢʦʥʩʪʨʫʢʮʠʷ ʦʪ ʚʠʜʘ x[i] ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ    

ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ ʚ ʢʦʥʩʪʨʫʢʮʠʷ ʦʪ ʚʠʜʘ  *(x + i), ʪ.ʝ. . x[i] å 

*(x + i),  ʢʲʜʝʪʦ x ʝ ʠʤʝ ʥʘ ʤʘʩʠʚ ʠʣʠ ʫʢʘʟʘʪʝʣ, ʘ i ʝ ʠʥʜʝʢʩ. 

 

 

ʀʥʜʝʢʩʠʨʘʥʝʪʦ ʥʘ ʫʢʘʟʘʪʝʣ ʠʤʘ ʩʤʠʩʲʣ ʩʘʤʦ ʘʢʦ 

ʫʢʘʟʘʪʝʣʷʪ ʩʦʯʠ ʢʲʤ ʤʘʩʠʚ. 
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ʉʪʨʫʢʪʫʨʘʪʘ ʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʪʠʧ ʜʘʥʥʠ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ 

ʧʨʦʤʝʥʣʠʚʠ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ, ʥʦ ʩʚʲʨʟʘʥʠ ʣʦʛʠʯʝʩʢʠ, ʜʘ ʩʝ 

ʦʙʝʜʠʥʷʪ ʚ ʝʜʥʦ ʮʷʣʦ. ʇʨʦʤʝʥʣʠʚʠʪʝ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ 

ʝʜʥʘ ʩʪʨʫʢʪʫʨʘ, ʩʝ ʥʘʨʠʯʘʪ ʯʣʝʥʦʚʝ ʠʣʠ ʧʦʣʝʪʘ. 

ɼʝʢʣʘʨʠʨʘʥʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʘ ʩʪʘʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 
Ȣɗɜɝɒɢɚɢɒɟɗ ɟɒ ɣɤɢɥɜɤɥɢɒ  

 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ struct  ɚɞɗ-ɣɤɢɥɜɤɥɢɒ 
{  
 ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ ɤɚɡʦ ɚɞɗ-ɩɝɗɟ1;  
  
 ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ ɤɚɡʧ ɚɞɗ-ɩɝɗɟ2;   
...  
 ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ ɤɚɡ. ɚɞɗ-ɩɝɗɟN; 
}  ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɚɣɬɜ- struct - ɡɢɠɞɗɟɝɚɔɚȬȭȴ 
 
ɜɬɖɗɤɠ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ( static , auto , register  ɚɝɚ typedef )  
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ( const , volatile  ɚɝɚ const  volatile )  

Ȱɗəɚ ɒɤɢɚɓɥɤɚ ɞɠɕɒɤ ɖɒ ɣɗ ɡɠɣɤɒɔɱɤ ɚɝɚ ɡɢɗɖ ɖɗɜɝɒɢɒɨɚɱɤɒ ɟɒ 
ɣɤɢɥɜɤɥɢɒɤɒƙ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ struct  ɚɞɗ-ɣɤɢɥɜɤɥɢɒȬȭȴ { ... }  
ɣɡɚɣɬɜ- str uct - ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  

  
ɚɝɚ ɣɝɗɖ ɟɗɱƗ ɟɠ ɡɢɗɖ ɣɡɚɣɬɜ- struct - ɡɢɠɞɗɟɝɚɔɚ:   

 
struct  ɚɞɗ-ɣɤɢɥɜɤɥɢɒȬȭȴ { ... }  ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ 
ɣɡɚɣɬɜ- struct - ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  

 
Ȧəɡɠɝəɔɒɟɗɤɠ ɚɞ ɔ ɖɗɜɝɒɢɒɨɚɱɤɒ ɟɒ ɣɤɢɥɜɤɥɢɒɤɒ ɚɞɒ ɣɞɚɣɬɝ 

      ɣɒɞɠ ɒɜɠ ɖɗɜɝɒɢɒɨɚɱɤɒ ɣɬɖɬɢɘɒ ɣɡɚɣɬɜ- struct - ɡɢɠɞɗɟɝɚɔɚ.   
 
ɚɞɗ-ɣɤɢɥɜɤɥɢɒȬȭȴ 

 ȣɤɚɜɗɤ ƽɚɞɗƾ ɟɒ ɣɤɢɥɜɤɥɢɒɤɒƗ əɒɖɒɖɗɟ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ 
 ȯɬɫɠɤɠ ɜɒɤɠ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡ.  
 
ɤɚɡʦ, ɤɚɡʧ, ... , ɤɚɡ. 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɣɜɒɝɒɢɗɟ ɤɚɡƗ ɒɕɢɗɕɒɤɗɟ ɤɚɡƗ ɠɓɗɖɚɟɗɟɚɗƗ ɤƚɗƚƚƙ 
 

Á ȟɒəɠɔɚ ɤɚɡɠɔɗ ƽ_Bool C99, char , int , float ,  double );  
 

Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...}) ;  
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Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...}) ;  
 

Á Ȫɒɣɚɔɚ (T[]) ;  
 

Á ȱɜɒəɒɤɗɝɚ (T*) ;  
 

Á ȯɤɢɥɜɤɥɢɚ1 ( struct  {...} ) ;  
 
Á typedef - ɚɞɗƚ 

__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1:  Ȱɚɡɬɤ ɟɒ ɩɝɗɟ ɟɒ ɣɤɢɥɜɤɥɢɒɤɒ ɟɗ ɞɠɘɗ ɖɒ ɓɬɖɗ 
ɣɤɢɥɜɤɥɢɒɤɒƗ ɜɬɞ ɜɠɱɤɠ ɡɢɚɟɒɖɝɗɘɚ ɩɝɗɟɒƗ ɟɠ ɞɠɘɗ ɖɒ ɓɬɖɗ ɥɜɒəɒɤɗɝ 
ɜɬɞ ɟɗɱ.  
__________________________________________________________________ 
 
ɚɞɗ-ɩɝɗɟʦƗ ɚɞɗ-ɩɝɗɟ2ƚƚƚƗ ɚɞɗ-ɩɝɗɟ. 

 Ȧɞɗ ɟɒ ɩɝɗɟƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 
ɣɡɚɣɬɜ- struct - ɡɢɠɞɗɟɝɚɔɚȬȭȴ 

ɚɞɗ- struct - ɡɢɠɞɗɟɝɚɔɒʦ ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ,  
...,  
ɚɞɗ- struct - ɡɢɠɞɗɟɝɚɔɒ. ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
 
ɜɬɖɗɤɠ  
 
ɚɞɗ- struct - ɡɢɠɞɗɟɝɚɔɒʦƗƚƚƚƗ ɚɞɗ- struct - ɡɢɠɞɗɟɝɚɔɒN 

Ȧɞɗ ɟɒ struct - ɡɢɠɞɗɟɝɚɔɒƗ əɒɖɒɖɗɟɠ ɩɢɗə 
ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 

  
ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 

Ȧəɢɒəɚ ƽɚɟɚɨɚɒɝɚəɒɤɠɢɚƾ1Ɨ ɢɒəɖɗɝɗɟɚ ɣɬɣ əɒɡɗɤɒɱ ɚ 
əɒɤɔɠɢɗɟɚ ɔɬɔ ɦɚɕɥɢɟɚ ɣɜɠɓɚ.  ȟɢɠɱɤ ɟɒ 
ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɤɢɱɓɔɒ ɖɒ ɗ ɡɠ-ɞɒɝɬɜ ɚɝɚ ɢɒɔɗɟ ɟɒ 
ɓɢɠɱ ɟɒ ɩɝɗɟɠɔɗɤɗ ɟɒ ɣɤɢɥɜɤɥɢɒɤɒƚ Ȟɜɠ ɓɢɠɱɤ ɟɒ 
ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɗ ɡɠ-ɞɒɝɬɜ ɠɤ ɓɢɠɱ ɟɒ ɩɝɗɟɠɔɗɤɗ, 
ɩɝɗɟɠɔɗɤɗƗ əɒ ɜɠɚɤɠ ɟɗ ɖɠɣɤɚɕɒɤ ɚɟɚɨɚɒɝɚəɒɤɠɢɚ,  ɣɗ 
ɚɟɚɨɚɒɝɚəɚɢɒɤ ɣ ʣ ƽəɒ ɨɗɝɠɩɚɣɝɗɟɚ ɤɚɡɠɔɗƾƗ ʣƚʣ ƽəɒ 
ɤɚɡɠɔɗ ɣ ɡɝɒɔɒɫɒ əɒɡɗɤɒɱƾ ɚɝɚ .5,, ƽəɒ ɥɜɒəɒɤɗɝɟɚ 
ɤɚɡɠɔɗƾƚ 

     _____________________________________________________________ 
 

ȥɒɓɗɝɗɘɜɒ1:  Ƞ ȯʭʮ ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɤɢɱɓɔɒ ɖɒ ɣɒ ɝɚɤɗɢɒɝɟɚ 
ɜɠɟɣɤɒɟɤɟɚ ɚəɢɒəɚƗ ɟɗəɒɔɚɣɚɞɠ ɠɤ ɜɝɒɣɒ ɡɒɞɗɤ.  Ƞ ȯʮʮ 
ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɟɒ ɣɤɢɥɜɤɥɢɟɚ ɡɢɠɞɗɟɝɚɔɚ ɣ ɜɝɒɣ ɡɒɞɗɤ ÁÕÔÏ 
ɚɝɚ ÒÅÇÉÓÔÅÒ ɞɠɕɒɤ ɖɒ ɣɒ ɔɣɱɜɒɜɔɚ ɚəɢɒəɚ.  
_____________________________________________________________ 

 
Ȧɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɟɗ ɣɒ ɡɠəɔɠɝɗɟɚƗ ɒɜɠ əɒ ɜɝɒɣ-ɡɒɞɗɤ 
ɣɗ ɚəɡɠɝəɔɒ typedef .  
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ʇʨʠʤʝʨ: 
 
struct  StrType  Ƴǉ Ȣɗɜɝɒɢɚɢɒɟɗ ɟɒ ɣɤɢɥɜɤɥɢɒ ǉƳ 
{  
 const  int  i;  
 long  double  ld;  
 enum EnumType e;  
 union  UnionType u;  
 char  a[20];  
 unsigned  long  * ptr;  
 struct  AnotherStructType  s;  
 unsigned  BitField:8 ; 1 
};  

 

ʑʦʤ ʝʜʥʘ ʩʪʨʫʢʪʫʨʘ ʝ ʜʝʢʣʘʨʠʨʘʥʘ, ʤʦʞʝ ʜʘ ʜʝʬʠʥʠʨʘʪʝ 

ʧʨʦʤʝʥʣʠʚʠ ʦʪ ʪʦʟʠ ʪʠʧ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ 

ʜʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠʣʠ ʧʦ ʢʲʩʥʦ ʚ ʢʦʜʘ, ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʧʦ-ʜʦʣʫ: 

 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ struct  ɚɞɗ-ɣɤɢɥɜɤɥɢɒ  
ɣɡɚɣɬɜ- struct - ɡɢɠɞɗɟɝɚɔɚ;  
 
ɚɝɚ 
 
struct  ɚɞɗ-ɣɤɢɥɜɤɥɢɒ ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ  
ɣɡɚɣɬɜ- struct - ɡɢɠɞɗɟɝɚɔɚ;  

 

ʇʨʠʤʝʨ: 
 
Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ struct - ɡɢɠɞɗɟɝɚɔɒ ɡɠ ɔɢɗɞɗ ɟɒ ɖɗɜɝɒɢɒɨɚɱɤɒ ǉƳ 
struct  StrType  
{  
 const  int  i;  
 long  double  ld;  
 enum EnumType e;  
 union  Unio nType u;  
 char  a[20];  
 unsigned  long  * ptr;  
 struct  AnotherStructType  s;  

unsigned  BitField:8; 1 
}  volatile  s1 = { /*i*/ 10} ;  
 
Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ struct - ɡɢɠɞɗɟɝɚɔɒ ɡɠ-ɜɬɣɟɠ ɔ ɜɠɖɒ */  
struct  StrType  s2 = { /*i*/ 20};  

_______________________________________________________ 
   
ȥɒɓɗɝɗɘɜɒ1:  ȯɤɢɥɜɤɥɢɚɤɗ ɞɠɕɒɤ ɖɒ ɚɞɒɤ ɩɝɗɟɠɔɗƗ ɟɒɢɗɩɗɟɚ 
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ɓɚɤɠɔɚ ɡɠɝɗɤɒƚ ȟɚɤɠɔɚɤɗ ɡɠɝɗɤɒ ɚɞɒɤ ɡɠ-ɣɡɗɨɚɒɝɟɚ 
ɣɔɠɛɣɤɔɒ ɚ ɣɒ ɢɒəɕɝɗɖɒɟɚ ɔ ʧʨƚʧƚʬ ȟɚɤɠɔɚ ɡɠɝɗɤɒ.  
_______________________________________________________ 

 

 

 

 

 

 

 

 

ʀʤʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ. ɸʢʦ ʛʦ ʧʨʦʧʫʩʥʝʪʝ 

ʦʙʘʯʝ, ʥʝ ʤʦʞʝʪʝ ʜʘ ʜʝʬʠʥʠʨʘʪʝ ʧʨʦʤʝʥʣʠʚʠ ʚ ʢʦʜʘ ʦʪ ʪʦʟʠ 

ʪʠʧ (ʥʦ ʤʦʞʝ ʜʘ ʜʝʬʠʥʠʨʘʪʝ ʧʨʦʤʝʥʣʠʚʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʜʝʢʣʘʨʘʮʠʷʪʘ). 

 

ʇʨʠʤʝʨ: 
 
struct  Ƴǉ Ȣɗɜɝɒɢɚɢɒɟɗ ɟɒ ɣɤɢɥɜɤɥɢɒ ɓɗə ɚɞɗ*/  
{  
 const  int  i;  
 long  double  ld;  
 enum EnumType e;  
 union  UnionType u;  
 char  a[20];  
 unsigned  long  * ptr;  
 struct  AnotherStructType  s;  
 unsigned  BitField:8; 1 
}  s3 = { /*i*/ 30};  

 

ɼʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʝʜʥʘ ʩʪʨʫʢʪʫʨʘ ʝ ʚʠʜʠʤʘ ʦʪ ʪʦʯʢʘʪʘ ʥʘ 

ʜʝʢʣʘʨʠʨʘʥʝ ʜʦ ʢʨʘʷ ʥʘ ʬʘʡʣʘ ʠʣʠ ʙʣʦʢʘ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ 

ʜʝʢʣʘʨʘʮʠʷʪʘ. 

 

ʆʧʝʨʘʮʠʠ ʩʲʩ ʩʪʨʫʢʪʫʨʠ 

ɼʠʨʝʢʪʝʥ ʜʦʩʪʲʧ ʜʦ ʯʣʝʥ ʥʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʤʝʥʣʠʚʘ 

 

ɼʠʨʝʢʪʥʠʷʪ ʜʦʩʪʲʧʲʪ ʜʦ ʯʣʝʥʦʚʝʪʝ ʥʘ ʝʜʥʘ ʩʪʨʫʢʪʫʨʥʘ 

ʧʨʦʤʝʥʣʠʚʘ ʩʪʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʤʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʥʘʪʘ 

ɼʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʩʪʨʫʢʪʫʨʘ  ʩʲʟʜʘʚʘ  ʥʦʚ ʪʠʧ ʜʘʥʥʠ. 

ʂʦʤʧʠʣʘʪʦʨʲʪ ʟʘʜʝʣʷ ʧʘʤʝʪ ʟʘ ʯʣʝʥʦʚʝʪʝ, ʩʘʤʦ ʢʦʛʘʪʦ ʩʝ 

ʜʝʬʠʥʠʨʘ ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʪʘʟʠ ʩʪʨʫʢʪʫʨʘ. 

ʏʣʝʥʦʚʝʪʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʚ 

ʪʷʣʦʪʦ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʩʘʤʦ 

ʧʨʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʪʘʟʠ ʩʪʨʫʢʪʫʨʘ. 
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ʧʨʦʤʝʥʣʠʚʘ ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʪʦʯʢʘ ʠ ʠʤʝʪʦ ʥʘ ʯʣʝʥʘ. 
 

Ȣɚɢɗɜɤɗɟ ɖɠɣɤɬɡ ɖɠ ɩɝɗɟ ɟɒ ɣɤɢɥɜɤɥɢɟɒ ɡɢɠɞɗɟɝɚɔɒ 
 
ɚɞɗ-ɣɤɢɥɜɤɥɢɟɒ-ɡɢɠɞɗɟɝɚɔɒƚɚɞɗ-ɩɝɗɟ 

 

ʇʨʠʤʝʨ: 
 
struct  Cat 
{  
 char  * name;  
 char  * color;  
}myCat = { "Winnetou" , "ginger - haired \ n" };  
 
printf( "The name of my cat is  %s \ n" , myCat.name );  
printf( "He is %s \ n %s\ n" , myCat.color);  
 

ʂʦʩʚʝʥ ʜʦʩʪʲʧ ʜʦ ʯʣʝʥ ʥʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʤʝʥʣʠʚʘ 

 

ʂʦʩʚʝʥʠʷʪ ʜʦʩʪʲʧ ʜʦ ʯʣʝʥʦʚʝʪʝ ʥʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʤʝʥʣʠʚʘ 

ʩʪʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʫʢʘʟʘʪʝʣ ʢʲʤ ʩʪʨʫʢʪʫʨʘ. 

 
 Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɣɤɢɥɜɤɥɢɒ 

 
struct  ɚɞɗ-ɣɤɢɥɜɤɥɢɒ ǉ ɚɞɗ-ɥɜɒəɒɤɗɝƘ 

 

ɼʦʩʪʲʧʲʪ ʜʦ ʯʣʝʥ ʥʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʤʝʥʣʠʚʘ ʯʨʝʟ ʫʢʘʟʘʪʝʣ 

ʢʲʤ ʥʝʷ ʩʪʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ->. 

 
Ȩɠɣɔɗɟ ɖɠɣɤɬɡ ɖɠ ɩɝɗɟ ɟɒ ɣɤɢɥɜɤɥɢɟɒ ɡɢɠɞɗɟɝɚɔɒ 

 
ɚɞɗ-ɥɜɒəɒɤɗɝ -˲ ɚɞɗ-ɩɝɗɟ 

 

ʇʨʠʤʝʨ: 
 
struct  Cat 
{  
 char  * name;  
 char  * color;  
}myCat = { "Winnetou" , "ginger - haire d" };  
 
struct  Cat * ptr;  
 
ptr = &myCat;  Ƴǉ ÐÔÒ ɣɠɩɚ ɜɬɞ ÍÙCat */  
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printf( "The name of my cat is  %s \ n" , ptr - >name);  
printf( "He is %s \ n %s\ n" ,  ptr - >color);  

 

ʇʨʠʩʚʦʷʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʠ 

 

ɽʜʥʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʤʝʥʣʠʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʩʚʦʠ ʜʠʨʝʢʪʥʦ 

ʥʘ ʜʨʫʛʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʤʝʥʣʠʚʘ. ɽʜʠʥʩʪʚʝʥʦʪʦ ʫʩʣʦʚʠʝ, 

ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʝ ʠʟʧʲʣʥʝʥʦ ʝ ʜʚʝʪʝ ʩʪʨʫʢʪʫʨʥʠ ʧʨʦʤʝʥʣʠʚʠ 

ʜʘ ʩʘ ʦʪ ʝʜʠʥ ʠ ʩʲʱ ʪʠʧ.  

 

ʇʨʠʤʝʨ: 
 
struct  Cat 
{  
 char  * name;  
 char  * color;  
}myCat = { "Winnetou" , "ginger - haired" } , yourCat ;  
 
yourCat  = myCat;  Ƴǉ ÍÙ#ÁÔ γ yourCat  * /  
 
printf( "The name of  your  cat is  %s \ n" , yourCat . name);  
printf( "He is %s \ n %s\ n" ,  yourCat . color);  
 

 

ɸʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ 

 

ʅʝʢʘ ʜʦʧʫʩʥʝʤ, ʯʝ ʠʤʘʤʝ ʩʣʝʜʥʘʪʘ ʜʝʢʣʘʨʘʮʠʷ: 

 
struct  AbstractView  
{  
 unsigned  char   u08;   /* 1  ɓɒɛɤ  */  
 unsigned  short  u16;   /* 2 ɓɒɛɤɒ */  
 unsigned  long   u32;   /* 4 ɓɒɛɤɒ */  
 unsigned  char  au08[3];  /* 3 ɓɒɛɤɒ */  
 long  double    f64;   /* 8 ɓɒɛɤɒ */  
} structVar , a rrayOfStructVar s[ 10] ;  

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʘʙʩʪʨʘʢʪʥʠʷ ʠʟʛʣʝʜ ʥʘ ʝʜʥʘ 

ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʤʝʥʣʠʚʘ structVar  ʠ ʤʘʩʠʚ ʦʪ ʩʪʨʫʢʪʫʨʥʠ 

ʧʨʦʤʝʥʣʠʚʠ arrayOfStruc tVar s. ʉʪʨʫʢʪʫʨʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ 
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ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʚʠʟʫʘʣʥʦ ʢʘʪʦ ʝʜʠʥʠʯʝʥ ʦʙʝʢʪ, 

ʩʲʩʪʦʷʱ ʩʝ ʦʪ ʧʨʦʤʝʥʣʠʚʠ (ʯʣʝʥʦʚʝ). ʇʨʦʤʝʥʣʠʚʠʪʝ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛʫʨʘʪʘ ʩ ʞʲʣʪʠ ʧʨʘʚʦʲʛʲʣʥʠʮʠ, 

ʦʪʨʘʟʷʚʘʱʠ ʙʨʦʷ ʥʘ ʙʘʡʪʦʚʝʪʝ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. 

 

 
 

ʌʠʛ. 46 ɸʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ ʥʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʤʝʥʣʠʚʘ 
 

ʄʘʩʠʚʲʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʚʠʟʫʘʣʥʦ ʢʘʪʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʧʘʤʝʪʪʘ ʩʪʨʫʢʪʫʨʥʠ 

ʧʨʦʤʝʥʣʠʚʠ. ʇʲʨʚʘʪʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʤʝʥʣʠʚʘ ʠʤʘ ʠʥʜʝʢʩ 0, 

ʩʣʝʜʚʘʱʘʪʘ 1 ʠ ʪ.ʥ. ɼʦʩʪʲʧʲʪ ʜʦ ʯʣʝʥʦʚʝʪʝ ʩʪʘʚʘ ʧʦ 

ʦʧʠʩʘʥʠʪʝ ʚʝʯʝ ʧʨʘʚʠʣʘ: 

 

 

23.1.6 ʆʙʝʜʠʥʝʥʠʷ 

ɼʝʢʣʘʨʠʨʘʥʝ ʥʘ ʦʙʝʜʠʥʝʥʠʝ 

 

ʆʙʝʜʠʥʝʥʠʝʪʦ ʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʪʠʧ ʜʘʥʥʠ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ 

ʝʜʥʘ ʠ ʩʲʱʘ ʦʙʣʘʩʪ ʦʪ ʧʘʤʝʪʪʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʨʘʟʣʠʯʥʠ 

ʪʠʧʦʚʝ ʧʨʦʤʝʥʣʠʚʠ. ʇʨʦʤʝʥʣʠʚʠʪʝ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ ʝʜʥʦ 

ʦʙʝʜʠʥʝʥʠʝ, ʩʝ ʥʘʨʠʯʘʪ ʯʣʝʥʦʚʝ ʠʣʠ ʧʦʣʝʪʘ. ɼʝʢʣʘʨʠʨʘʥʝʪʦ 

ʥʘ ʦʙʝʜʠʥʝʥʠʝ ʩʪʘʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

u08 

u16 

u32 

au08 

f64 

u08 

u16 

u32 

au08 

f64 

u08 

u16 

u32 

au08 

f64 

u08 

u16 

u32 

au08 

f64 

u08 

u16 

u32 

au08 

f64 

structVar 

arrayOfStructVars 

[0] [1] [2] [9] 

structVar.au08[2] = 200;  

 

arrayOfStructVar s[9].au08[2] = 200;  
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Ȣɗɜɝɒɢɚɢɒɟɗ ɟɒ ɠɓɗɖɚɟɗɟɚɗ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ union  ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗ 
{  
 ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ ɤɚɡʦ ɚɞɗ-ɩɝɗɟ1;  
  
 ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ ɤɚɡʧ ɚɞɗ-ɩɝɗɟ2;  
...  
 ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ ɤɚɡ. ɚɞɗ-ɩɝɗɟN; 
}  ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɚɣɬɜ- union - ɡɢɠɞɗɟɝɚɔɚȬȭȴ 
 
ɜɬɖɗɤɠ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ( static , auto , register  ɚɝɚ typedef )  
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ( const , volatile  ɚɝɚ const  volatile )  

Ȱɗəɚ ɒɤɢɚɓɥɤɚ ɞɠɕɒɤ ɖɒ ɣɗ ɡɠɣɤɒɔɱɤ ɚɝɚ ɡɢɗɖ ɖɗɜɝɒɢɒɨɚɱɤɒ ɟɒ 
ɠɓɗɖɚɟɗɟɚɗɤɠ:  
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ union  ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗȬȭȴ { ... }  
ɣɡɚɣɬɜ- union -ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  

  
ɚɝɚ ɣɝɗɖ ɟɗɱƗ ɟɠ ɡɢɗɖ ɣɡɚɣɬɜ- union -ɡɢɠɞɗɟɝɚɔɚ:   

 
union  ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗȬȭȴ { ... }  ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ 
ɣɡɚɣɬɜ- union -ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  

 
Ȧəɡɠɝəɔɒɟɗɤɠ ɚɞ ɔ ɖɗɜɝɒɢɒɨɚɱɤɒ ɟɒ ɠɓɗɖɚɟɗɟɚɗɤɠ ɚɞɒ ɣɞɚɣɬɝ 
ɣɒɞɠ ɒɜɠ ɖɗɜɝɒɢɒɨɚɱɤɒ ɣɬɖɬɢɘɒ ɣɡɚɣɬɜ- union - ɡɢɠɞɗɟɝɚɔɚ.   

 
ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗȬȭȴ 

 ȣɤɚɜɗɤ ƽɚɞɗƾ ɟɒ ɠɓɗɖɚɟɗɟɚɗɤɠƗ əɒɖɒɖɗɟ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ 

ȯɬɫɠɤɠ ɜɒɤɠ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡ.  
 

ɤɚɡʦ, ɤɚɡʧ, ... , ɤɚɡ. 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɣɜɒɝɒɢɗɟ ɤɚɡƗ ɒɕɢɗɕɒɤɗɟ ɤɚɡƗ ɠɓɗɖɚɟɗɟɚɗƗ ɤƚɗƚƚƙ 
 

Á ȟɒəɠɔɚ ɤɚɡɠɔɗ ƽ_Bool C99, char , int , float ,  double );  
 

Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...}) ;  
 

Á Ȭɓɗɖɚɟɗɟɚɱ1 ( union  {...}) ;  
 

Á Ȫɒɣɚɔɚ (T[]) ;  
 

Á ȱɜɒəɒɤɗɝɚ (T*) ;  
 

Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} ) ;  
 
Á typedef - ɚɞɗƚ 
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__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1:  Ȱɚɡɬɤ ɟɒ ɩɝɗɟ ɟɒ ɠɓɗɖɚɟɗɟɚɗɤɠ ɟɗ ɞɠɘɗ ɖɒ ɓɬɖɗ 
ɠɓɗɖɚɟɗɟɚɗɤɠƗ ɜɬɞ ɜɠɗɤɠ ɡɢɚɟɒɖɝɗɘɚ ɩɝɗɟɒƗ ɟɠ ɞɠɘɗ ɖɒ ɓɬɖɗ ɥɜɒəɒɤɗɝ 
ɜɬɞ ɟɗɕɠ.  
__________________________________________________________________ 
 
ɚɞɗ-ɩɝɗɟʦƗ ɚɞɗ-ɩɝɗɟ2ƚƚƚƗ ɚɞɗ-ɩɝɗɟ. 

 Ȧɞɗ ɟɒ ɩɝɗɟƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 
ɣɡɚɣɬɜ- union -ɡɢɠɞɗɟɝɚɔɚȬȭȴ 

ɚɞɗ- union - ɡɢɠɞɗɟɝɚɔɒʦ ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ,  
...,  
ɚɞɗ- union - ɡɢɠɞɗɟɝɚɔɒ. ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
 
ɜɬɖɗɤɠ  
 
ɚɞɗ- union - ɡɢɠɞɗɟɝɚɔɒʦƗƚƚƚƗ ɚɞɗ- union - ɡɢɠɞɗɟɝɚɔɒN 

Ȧɞɗ ɟɒ union -ɡɢɠɞɗɟɝɚɔɒƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
  
ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 

Ȧəɢɒə ƽɚɟɚɨɚɒɝɚəɒɤɠɢƾƗ əɒɤɔɠɢɗɟ ɔɬɔ ɦɚɕɥɢɟɚ ɣɜɠɓɚ.  
Ȱɚɡɬɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢɒ ɤɢɱɓɔɒ ɖɒ ɣɬɔɡɒɖɒ ɚɝɚ ɖɒ ɗ 
ɣɬɔɞɗɣɤɚɞ ɣ ɤɚɡɒ ɟɒ ɡɬɢɔɚɱ ɩɝɗɟ ɟɒ ɠɓɗɖɚɟɗɟɚɗɤɠƚ 

     _____________________________________________________________ 
 

ȥɒɓɗɝɗɘɜɒ1:  Ƞ ȯʭʮ ɚɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɤɢɱɓɔɒ ɖɒ ɗ ɝɚɤɗɢɒɝɗɟ 
ɜɠɟɣɤɒɟɤɗɟ ɚəɢɒəƗ ɟɗəɒɔɚɣɚɞɠ ɠɤ ɜɝɒɣɒ ɡɒɞɗɤ.  Ƞ ȯʮʮ 
ɚɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɟɒ union - ɡɢɠɞɗɟɝɚɔɚ ɣ ɜɝɒɣ ɡɒɞɗɤ ÁÕÔÏ ɚɝɚ 
register ɞɠɘɗ ɖɒ ɗ ɔɣɱɜɒɜɬɔ ɚəɢɒə.  
_____________________________________________________________ 

 
Ȧɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɟɗ ɗ ɡɠəɔɠɝɗɟƗ ɒɜɠ əɒ ɜɝɒɣ-ɡɒɞɗɤ ɣɗ 
ɚəɡɠɝəɔɒ typedef .  

 

ʇʨʠʤʝʨ: 

 
union  UnionType  Ƴǉ Ȣɗɜɝɒɢɚɢɒɟɗ ɟɒ ɠɓɗɖɚɟɗɟɚɗ ǉƳ 
{  
 int  i;  
 long  double  ld;  
 enum EnumType e;  
 union  AnotherUnionType  u;  
 char  a[20];  
 unsigned  long  * ptr;  
 struct  StructType  s;  
 unsigned  BitField  :  8; 1 
};  
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ʑʦʤ ʝʜʥʦ ʦʙʝʜʠʥʝʥʠʝ ʝ ʜʝʢʣʘʨʠʨʘʥʦ, ʤʦʞʝ ʜʘ ʜʝʬʠʥʠʨʘʪʝ 

ʧʨʦʤʝʥʣʠʚʠ ʦʪ ʪʦʟʠ ʪʠʧ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ 

ʜʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʝʪʦ ʠʣʠ ʧʦ ʢʲʩʥʦ ʚ ʢʦʜʘ, ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʧʦ-ʜʦʣʫ: 

 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ union  ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗ  
ɣɡɚɣɬɜ- union -ɡɢɠɞɗɟɝɚɔɚ;  
 
ɚɝɚ 
 
union  ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗ ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ  
ɣɡɚɣɬɜ- union -ɡɢɠɞɗɟɝɚɔɚ;  

 

ʇʨʠʤʝʨ: 
 
union  Union Type Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ union - ɡɢɠɞɗɟɝɚɔɒ ɡɠ ɔɢɗɞɗ ɟɒ 
{                  ɖɗɜɝɒɢɒɨɚɱɤɒ ǉƳ 
 int  i;  
 long  double  ld;  
 enum EnumType e;  
 union  AnotherUnionType  u;  
 char  a[20];  
 unsigned  long  * ptr;  
 struct  StructType  s;  
 unsigned  BitField  :  8; 1 
}  u1;  
 
union  Union Type u2;  Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ union - ɡɢɠɞɗɟɝɚɔɒ ɡɠ-ɜɬɣɟɠ ɔ 
ɜɠɖɒ */  

_______________________________________________________ 
   
ȥɒɓɗɝɗɘɜɒ1:  Ȭɓɗɖɚɟɗɟɚɱɤɒ ɞɠɕɒɤ ɖɒ ɚɞɒɤ ɩɝɗɟɠɔɗƗ 
ɟɒɢɗɩɗɟɚ ɓɚɤɠɔɚ ɡɠɝɗɤɒƚ ȟɚɤɠɔɚɤɗ ɡɠɝɗɤɒ ɚɞɒɤ ɡɠ-
ɣɡɗɨɚɒɝɟɚ ɣɔɠɛɣɤɔɒ ɚ ɣɒ ɢɒəɕɝɗɖɒɟɚ ɔ ʧʨƚʧƚʬ ȟɚɤɠɔɚ 
ɡɠɝɗɤɒ.  
_______________________________________________________ 

 

ʇʨʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ union-ʧʨʦʤʝʥʣʠʚʘ, ʢʦʤʧʠʣʘʪʦʨʲʪ ʟʘʜʝʣʷ 

ʧʘʤʝʪ ʜʦʩʪʘʪʲʯʥʘ ʜʘ ʧʦʙʝʨʝ ʥʘʡ-ʛʦʣʝʤʠʷ ʯʣʝʥ ʥʘ 

ʦʙʝʜʠʥʝʥʠʝʪʦ. ɺʩʠʯʢʠ ʯʣʝʥʦʚʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤʘʪ ʝʜʠʥ 

ʠ ʩʲʱ ʘʜʨʝʩ. 
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ʇʨʠʤʝʨ: 
 
union  _ȣndiannes  
{  
 unsigned  short  u16;  
 unsigned  char   a[2];  
}endiannes = { /*u16*/ 0x55AA};  

  
if  (0x AA == endiannes.a[0])  
 printf( "The processor uses little - endian . \ n" );  
else  
 printf( "The processor uses big - endian . \ n" );  

 

ʀʤʝʪʦ ʥʘ ʦʙʝʜʠʥʝʥʠʝʪʦ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ. ɸʢʦ ʛʦ 

ʧʨʦʧʫʩʥʝʪʝ ʦʙʘʯʝ, ʥʝ ʤʦʞʝʪʝ ʜʘ ʜʝʬʠʥʠʨʘʪʝ ʧʨʦʤʝʥʣʠʚʠ ʚ 

ʢʦʜʘ ʦʪ ʪʦʟʠ ʪʠʧ (ʥʦ ʤʦʞʝ ʜʘ ʜʝʬʠʥʠʨʘʪʝ ʧʨʦʤʝʥʣʠʚʠ ʧʦ 

ʚʨʝʤʝ ʥʘ ʜʝʢʣʘʨʘʮʠʷʪʘ). 

 

ʇʨʠʤʝʨ: 
 
union  Ƴǉ Ȣɗɜɝɒɢɚɢɒɟɗ ɟɒ ɠɓɗɖɚɟɗɟɚɗ ɓɗə ɚɞɗ ǉƳ 
{  
 i nt  i;  
 long  double  ld;  
 enum EnumType e;  
 union  AnotherUnionType  u;  
 char  a[20];  
 unsigned  long  * ptr;  
 struct  StructType  s;  
 unsigned  BitField : 8; 1 
} u;  

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʢʦʛʘʪʦ ʧʨʦʤʝʥʷʪʝ ʥʷʢʦʡ ʯʣʝʥ ʥʘ 

union-ʧʨʦʤʝʥʣʠʚʘ, ʪʘʟʠ ʧʨʦʤʷʥʘ ʩʝ ʦʪʨʘʟʚ̫ʘ ʥʘ ʚʩʠʯʢʠ 

ɼʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʝ ʩʲʟʜʘʚʘ ʥʦʚ ʪʠʧ ʜʘʥʥʠ. 

ʂʦʤʧʠʣʘʪʦʨʲʪ ʟʘʜʝʣʷ ʧʘʤʝʪ, ʜʦʩʪʘʪʲʯʥʘ ʜʘ ʧʦʙʝʨʝ ʥʘʡ-

ʛʦʣʝʤʠʷ ʯʣʝʥ ʥʘ ʦʙʝʜʠʥʝʥʠʝʪʦ, ʩʘʤʦ ʢʦʛʘʪʦ ʩʝ ʜʝʬʠʥʠʨʘ 

ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʪʦʚʘ ʦʙʝʜʠʥʝʥʠʝ. 

ʏʣʝʥʦʚʝʪʝ ʥʘ ʦʙʝʜʠʥʝʥʠʝʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘʪ 

ʚ ʪʷʣʦʪʦ ʥʘ ʦʙʝʜʠʥʝʥʠʝʪʦ.  ʉʘʤʦ ʧʲʨʚʠʷʪ ʯʣʝʥ ʤʦʞʝ ʜʘ ʩʝ 

ʠʥʠʮʠʘʣʠʟʠʨʘ ʧʨʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʪʦʚʘ 

ʦʙʝʜʠʥʝʥʠʝ. 
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ʦʩʪʘʥʘʣʠ ʯʣʝʥʦʚʝ. 

 

 

 

 

 

 

 

ɼʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʝʜʥʦ ʦʙʝʜʠʥʝʥʠʝ ʝ ʚʠʜʠʤʘ ʦʪ ʪʦʯʢʘʪʘ ʥʘ 

ʜʝʢʣʘʨʠʨʘʥʝ ʜʦ ʢʨʘʷ ʥʘ ʬʘʡʣʘ ʠʣʠ ʙʣʦʢʘ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ 

ʜʝʢʣʘʨʘʮʠʷʪʘ. 

 

ʆʧʝʨʘʮʠʠ ʩ ʦʙʝʜʠʥʝʥʠʷ 

ɼʠʨʝʢʪʝʥ ʜʦʩʪʲʧ ʜʦ ʯʣʝʥ ʥʘ union-ʧʨʦʤʝʥʣʠʚʘ 

 

ɼʠʨʝʢʪʥʠʷʪ ʜʦʩʪʲʧʲʪ ʜʦ ʯʣʝʥʦʚʝʪʝ ʥʘ ʝʜʥʘ union- 

ʧʨʦʤʝʥʣʠʚʘ ʩʪʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʤʝʪʦ ʥʘ union-

ʧʨʦʤʝʥʣʠʚʘʪʘ ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʪʦʯʢʘ ʠ ʠʤʝʪʦ ʥʘ ʯʣʝʥʘ. 

 
Ȣɚɢɗɜɤɗɟ ɖɠɣɤɬɡ ɖɠ ɩɝɗɟ ɟɒ union - ɡɢɠɞɗɟɝɚɔɒ 

 
ɚɞɗ- union - ɡɢɠɞɗɟɝɚɔɒƚɚɞɗ-ɩɝɗɟ 

 

ʇʨʠʤʝʨ: 
 
#include  <stdio . h> 
 
union  Animal  
{  
 char * dogName;  
 char * catName;  
} animal;  
  
int  main( void )  
{  
 animal.catName = "Winnetou" ;  
 printf( "The name of my cat is  %s \ n" , animal.catName);  
 printf( "The name of my dog is  %s \ n" , animal.dogName);  
 animal.dogName = "Benji" ;  
 printf( "The name of my dog is  %s \ n" , anima l.dogName);  

ɸʢʦ ʝʜʥʦ ʦʙʝʜʠʥʝʥʠʝ ʩʝ ʩʲʩʪʦʠ ʦʪ ʯʣʝʥʦʚʝ, ʢʦʠʪʦ ʥʝ ʩʘ 

ʣʦʛʠʯʝʩʢʠ ʩʚʲʨʟʘʥʠ ʧʦʤʝʞʜʫ ʩʠ, ʫʚʝʨʝʪʝ ʩʝ, ʯʝ ʣʦʛʠʢʘʪʘ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ ʝ ʪʘʢʘʚʘ, ʯʝ ʜʦʢʘʪʦ ʥʷʢʦʡ ʦʪ ʯʣʝʥʦʚʝʪʝ ʝ ʚ 

ʫʧʦʪʨʝʙʘ, ʥʠʢʦʡ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ʯʣʝʥʦʚʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ. ɺ 

ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʨʠʩʢʫʚʘʪʘ ʜʘ ʩʲʟʜʘʜʝʪʝ ʣʦʛʠʯʝʩʢʘ ʛʨʝʰʢʘ. 
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printf( "The name of my cat  is  %s \ n" , animal.cat Name); 
 
 return  0;  
}  

 

ʂʦʩʚʝʥ ʜʦʩʪʲʧ ʜʦ ʯʣʝʥ ʥʘ union-ʧʨʦʤʝʥʣʠʚʘ 

 

ʂʦʩʚʝʥʠʷʪ ʜʦʩʪʲʧ ʜʦ ʯʣʝʥʦʚʝʪʝ ʥʘ union-ʧʨʦʤʝʥʣʠʚʘ ʩʪʘʚʘ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʫʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʜʠʥʝʥʠʝʪʦ. 

 
Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɠɓɗɖɚɟɗɟɚɗ 

 
union  ɚɞɗ-ɠɓɗɖɚɟɗɟɚɗ ǉ ɚɞɗ-ɥɜɒəɒɤɗɝƘ 

 

ɼʦʩʪʲʧʲʪ ʜʦ ʯʣʝʥ ʥʘ union-ʧʨʦʤʝʥʣʠʚʘ ʯʨʝʟ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʥʝʷ ʩʪʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ->. 

 
Ȩɠɣɔɗɟ ɖɠɣɤɬɡ ɖɠ ɩɝɗɟ ɟɒ ÕÎÉÏn-ɡɢɠɞɗɟɝɚɔɒ 

 
ɚɞɗ-ɥɜɒəɒɤɗɝ -˲ ɚɞɗ-ɩɝɗɟ 

 

ʇʨʠʤʝʨ: 
 
#include  <stdio.h>  
 
union  Animal  
{  
 char * dogName;  
 char * catName;  
} animal, *ptr_to_animal = &animal;  
  
int  main( void )  
{  

animal.catName = "Winnetou" ;  
printf( "The name of my cat is  %s \ n" ,  
ptr_to_animal - >catName);  

 printf( "The name of my dog is  %s \ n" ,  
ptr_to_animal - >dogName); 

 animal.dogName = "Benji" ;  
 printf( "The name of my dog is  %s \ n" ,  

ptr_to_animal - >dogName); 
 pr intf( "The name of my cat is  %s \ n" ,  

ptr_to_animal - >catName);  
 
 return  0;  
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}  

 

ʇʨʠʩʚʦʷʚʘʥʝ ʥʘ ʦʙʝʜʠʥʝʥʠʷ 

 

ɽʜʥʘ union-ʧʨʦʤʝʥʣʠʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʩʚʦʠ ʜʠʨʝʢʪʥʦ ʥʘ 

ʜʨʫʛʘ union-ʧʨʦʤʝʥʣʠʚʘ. ɽʜʠʥʩʪʚʝʥʦʪʦ ʫʩʣʦʚʠʝ, ʢʦʝʪʦ 

ʪʨʷʙʚʘ ʜʘ ʝ ʠʟʧʲʣʥʝʥʦ ʝ ʜʚʝʪʝ union-ʧʨʦʤʝʥʣʠʚʠ ʜʘ ʩʘ ʦʪ 

ʝʜʠʥ ʠ ʩʲʱ ʪʠʧ.  

 

ʇʨʠʤʝʨ: 
 
#include  <stdio.h>  
 
union  Animal  
{  
 char *  dogName; 
 char * catName;  
} animal1 = { "Winnetou"  }, animal2;  
 
int  main( void )  
{  
 animal2 = animal1; /* animal1 - > animal2 */  
 printf( "The name of my cat is  %s \ n" , animal2.catName);  
 printf( "The name of my dog is  %s \ n" , animal2.dogName);  
 
 return  0;  
}  

 

ɸʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ 

 

ʅʝʢʘ ʜʦʧʫʩʥʝʤ, ʯʝ ʠʤʘʤʝ ʩʣʝʜʥʘʪʘ ʜʝʢʣʘʨʘʮʠʷ: 

 
union  AbstractView  
{  
 unsigned  char   u08;  Ƴǉ ʦ ɓɒɛɤ  ǉƳ 
 unsigned  short  u16;   Ƴǉ ʧ ɓɒɛɤɒ ǉƳ 
 unsigned  long   u32;   Ƴǉ ʩ ɓɒɛɤɒ ǉƳ 
 unsigned  char  au08[3];  Ƴǉ ʨ ɓɒɛɤɒ ǉƳ 
 long  double    f64;   /* 8  ɓɒɛɤɒ ǉƳ 
}unionVar, arrayOfUnion Vars[10];  

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʘʙʩʪʨʘʢʪʥʠʷ ʠʟʛʣʝʜ ʥʘ ʝʜʥʘ 
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union-ʧʨʦʤʝʥʣʠʚʘ unionVar  ʠ ʤʘʩʠʚ ʦʪ union-ʧʨʦʤʝʥʣʠʚʠ 

arrayOf UnionVars. Union-ʧʨʦʤʝʥʣʠʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ 

ʚʠʟʫʘʣʥʦ ʢʘʪʦ ʝʜʠʥʠʯʝʥ ʦʙʝʢʪ, ʩʲʩʪʦʷʱ ʩʝ ʦʪ ʧʨʦʤʝʥʣʠʚʠ 

(ʯʣʝʥʦʚʝ), ʥʘʩʣʦʞʝʥʠ ʝʜʥʘ ʚʲʨʭʫ ʜʨʫʛʘ, ʢʦʝʪʦ ʩʝ ʥʘʣʘʛʘ ʦʪ 

ʬʘʢʪʘ, ʯʝ ʯʣʝʥʦʚʝʪʝ ʠʟʧʦʣʟʚʘʪ ʦʙʱʘ ʧʘʤʝʪ. ʇʨʦʤʝʥʣʠʚʠʪʝ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛʫʨʘʪʘ ʩ ʥʘʩʣʦʞʝʥʠ ʧʨʘʚʦʲʛʲʣʥʠʮʠ ʩ 

ʨʘʟʣʠʯʥʠ ʮʚʝʪʦʚʝ, ʦʪʨʘʟʷʚʘʱʠ ʙʨʦʷ ʥʘ ʙʘʡʪʦʚʝʪʝ ʚ 

ʩʲʦʪʚʝʪʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. ʄʘʩʠʚʲʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ 

ʚʠʟʫʘʣʥʦ ʢʘʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʧʘʤʝʪʪʘ union-

ʧʨʦʤʝʥʣʠʚʠ. ʇʲʨʚʘʪʘ union-ʧʨʦʤʝʥʣʠʚʘ ʠʤʘ ʠʥʜʝʢʩ 0, 

ʩʣʝʜʚʘʱʘʪʘ 1 ʠ ʪ.ʥ. ɼʦʩʪʲʧʲʪ ʜʦ ʯʣʝʥʦʚʝʪʝ ʩʪʘʚʘ ʧʦ 

ʦʧʠʩʘʥʠʪʝ ʚʝʯʝ ʧʨʘʚʠʣʘ: 

 

 
 

ʌʠʛ. 47 ɸʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ ʥʘ union-ʧʨʦʤʝʥʣʠʚʘ 
 

 

23.1.7 ɹʠʪʦʚʠ ʧʦʣʝʪʘ 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʙʠʪʦʚʦ ʧʦʣʝ 

 

ɹʠʪʦʚʦʪʦ ʧʦʣʝ ʝ ʮʝʣʦʯʠʩʣʝʥʘ ʧʨʦʤʝʥʣʠʚʘ, ʢʦʷʪʦ ʩʝ ʩʲʩʪʦʠ ʦʪ 

f64 

u32 

au08 

u16 

u08 

f64 

u32 

au08 

u16 

u08 

unionVar 

arrayOfUnionVars 

[0] [9] 

union Var.au08[2] = 200;  

 
arrayOfUnionVar s[9].au08[2] = 200;  

 

f64 

u32 

au08 

u16 

u08 
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ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʙʠʪʦʚʝ. ɽʜʥʦ ʙʠʪʦʚʦ ʧʦʣʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʘʤʦ 

ʯʣʝʥ ʥʘ ʩʪʨʫʢʪʫʨʘ ʠʣʠ ʦʙʝʜʠʥʝʥʠʝ. ʀʟʚʲʥ ʪʦʟʠ ʢʦʥʪʝʢʩʪ 

ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʙʠʪʦʚʦ ʧʦʣʝ ʥʝ ʝ ʧʦʟʚʦʣʝʥʦ. ɹʠʪʦʚʦ ʧʦʣe ʩʝ 

ʜʝʬʠʥʠʨʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 
Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɓɚɤɠɔɠ ɡɠɝɗ 

 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭ union - ɚɝɚ- struct  ɚɞɗ-ɤɚɡȬȭȴ 
{  

ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ  ɤɚɡ  ɚɞɗ-ɓɚɤɠɔɠ-ɡɠɝɗ1Ȭȭȴƙ ɪɚɢɠɩɚɟɒƘ 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ  ɤɚɡ  ɚɞɗ-ɓɚɤɠɔɠ-ɡɠɝɗ2Ȭȭȴƙ ɪɚɢɠɩɚɟɒƘ 
...  
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ  ɤɚɡ  ɚɞɗ-ɓɚɤɠɔɠ-ɡɠɝɗNȬȭȴƙ ɪɚɢɠɩɚɟɒƘ 

}ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭ ɣɡɚɣɬɜ-ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  
 
ɜɬɖɗɤɠ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ( static , auto , register  ɚɝɚ typedef )  
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ( const , volat ile  ɚɝɚ const  volatile )  

Ȱɗəɚ ɒɤɢɚɓɥɤɚ ɞɠɕɒɤ ɖɒ ɣɗ ɡɠɣɤɒɔɱɤ ɚɝɚ ɡɢɗɖ ɖɗɜɝɒɢɒɨɚɱɤɒ ɟɒ 
ɣɤɢɥɜɤɥɢɒɤɒ ɚɝɚ ɠɓɗɖɚɟɗɟɚɗɤɠƙ 
 
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ union - ɚɝɚ- struct   
ɚɞɗ-ɤɚɡȬȭȴ { ... }  ɣɡɚɣɬɜ-ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  

  
ɚɝɚ ɣɝɗɖ ɟɗɱƗ ɟɠ ɡɢɗɖ ɣɡɚɣɬɜ-ɡɢɠɞɗɟɝɚɔɚ:   

 
union - ɚɝɚ- struct  ɚɞɗ-ɤɚɡȬȭȴ { ... }  
ɜɝɒɣ-ɡɒɞɗɤȬȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɚɣɬɜ-ɡɢɠɞɗɟɝɚɔɚȬȭȴ;  

 
Ȧəɡɠɝəɔɒɟɗɤɠ ɚɞ ɔ ɖɗɜɝɒɢɒɨɚɱɤɒ ɟɒ ɣɤɢɥɜɤɥɢɒɤɒ ɚɝɚ 
ɠɓɗɖɚɟɗɟɚɗɤɠ ɚɞɒ ɣɞɚɣɬɝ ɣɒɞɠ ɒɜɠ ɖɗɜɝɒɢɒɨɚɱɤɒ ɣɬɖɬɢɘɒ 
ɣɡɚɣɬɜ-ɡɢɠɞɗɟɝɚɔɚ.   

 
ɚɞɗ-ɤɚɡȬȭȴ 

ȣɤɚɜɗɤ ƽɚɞɗƾ ɟɒ ɣɤɢɥɜɤɥɢɒɤɒ ɚɝɚ ɠɓɗɖɚɟɗɟɚɗɤɠƗ əɒɖɒɖɗɟ ɩɢɗə 
ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 

 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɩɝɗɟȬȭȴ 

ȯɬɫɠɤɠ ɜɒɤɠ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡ.  
 
ɤɚɡ 

Ȫɠɘɗ ɖɒ ɓɬɖɗ _Bool C99, int 1, signed  int  ɚɝɚ unsigned  int  
__________________________________________________________________ 
 
ȥɒɓɗɝɗɘɜɒ1:  Ƞ ɜɠɟɤɗɜɣɤɤɒ ɟɒ ɓɚɤɠɔɚɤɗ ɡɠɝɗɤɒ ɤɚɡ ÉÎÔ ɞɠɘɗ ɖɒ ɓɬɖɗ 
ÓÉÇÎÅÄ ɚɝɚ ÕÎÓÉÇÎÅÄ ɔ əɒɔɚɣɚɞɠɣɤ ɠɤ ɜɠɞɡɚɝɒɤɠɢɒƚ 
__________________________________________________________________ 
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ɚɞɗ-ɓɚɤɠɔɠ-ɡɠɝɗ1Ȭȭȴ,  ɚɞɗ-ɓɚɤɠɔɠ-ɡɠɝɗ2Ȭȭȴ..., ɚɞɗ-ɓɚɤɠɔɠ-ɡɠɝɗNȬȭȴ 
Ȧɞɗ ɟɒ ɓɚɤɠɔɠ ɡɠɝɗƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ Ȟɜɠ ɚɞɗ-
ɓɚɤɠɔɠ-ɡɠɝɗn ( n=1÷N)  ɝɚɡɣɔɒ ɚ ɪɚɢɠɩɚɟɒ  ˯ ʣƗ ɓɚɤɠɔɠɤɠ ɡɠɝɗ ɟɗ 
ɞɠɘɗ ɖɒ ɣɗ ɖɠɣɤɬɡɚ ɠɤ ɜɠɖɒ ɚ ɣɝɥɘɚ ɣɒɞɠ əɒ ɥɡɝɬɤɟɗɟɚɗƚ Ȟɜɠ 
ɚɞɗ-ɓɚɤɠɔɠ-ɡɠɝɗn ( n=1÷N)  ɝɚɡɣɔɒ ɚ ɪɚɢɠɩɚɟɒ ˮ ʣƗ ɜɠɞɡɚɝɒɤɠɢɬɤ 
ɢɒəɡɠɝɒɕɒ ɣɝɗɖɔɒɫɠɤɠ ɓɚɤɠɔɠ ɡɠɝɗ ɔ ɟɒɩɒɝɠɤɠ ɟɒ ɣɝɗɖɔɒɫɚɱ 
ɣɗɕɞɗɟɤ əɒ ɣɬɧɢɒɟɗɟɚɗƚ 
 

ɪɚɢɠɩɚɟɒ 
Ȭɡɢɗɖɗɝɱ ɓɢɠɱ ɟɒ ɓɚɤɠɔɗɤɗ ɔ ɓɚɤɠɔeɤɠ ɡɠɝɗƚ Ȫɠɘɗ ɖɒ ɓɬɖɗ ɣɒɞɠ 
ɝɚɤɗɢɒɝɗɟ ɟɗɠɤɢɚɨɒɤɗɝɗɟ ɨɗɝɠɩɚɣɝɗɟ ɚəɢɒəƗ ɩɚɱɤɠ ɣɤɠɛɟɠɣɤ ɟɗ 
ɤɢɱɓɔɒ ɖɒ ɡɢɗɔɚɪɒɔɒ ɓɢɠɱ ɟɒ ɓɚɤɠɔɗɤɗ ɟɒ ɣɡɗɨɚɦɚɨɚɢɒɟɚɱ ɤɚɡ.  
 
_Bool  γ ɪɚɢɠɩɚɟɒ Ɂǁʣƚƚƚ( 8* sizeof ( _Bool ) ] .   
 
i nt  ( signed ɚɝɚ unsigned ) γ ɪɚɢɠɩɚɟɒ Ɂǁʣƚƚƚ( 8* sizeof ( int ) ] .   

 
Ȟɜɠ ɪɚɢɠɩɚɟɒ ɗ ʣƗ ɚɞɗ-ɤɚɡȬȭȴ ɤɢɱɓɔɒ ɖɒ ɣɗ ɡɢɠɡɥɣɟɗƚ 
  

ɣɡɚɣɬɜ-ɡɢɠɞɗɟɝɚɔɚȬȭȴ 
ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦ ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ,  
...,  
ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ. ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
 
ɜɬɖɗɤɠ  
 
ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƗƚƚƚƗ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒN 

Ȧɞɗ ɟɒ struct -  ɚɝɚ union - ɡɢɠɞɗɟɝɚɔɒƗ əɒɖɒɖɗɟɠ ɩɢɗə 
ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 

  
ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 

Ȟɜɠ ɤɚɡɬɤ ɗ ɣɤɢɥɜɤɥɢɒƗ ɚɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɣɗ ɣɬɣɤɠɚ ɠɤ 
ɚəɢɒəɚ ƽɚɟɚɨɚɒɝɚəɒɤɠɢɚƾ1Ɨ ɢɒəɖɗɝɗɟɚ ɣɬɣ əɒɡɗɤɒɱ ɚ 
əɒɤɔɠɢɗɟɚ ɔɬɔ ɦɚɕɥɢɟɚ ɣɜɠɓɚ.  ȟɢɠɱɤ ɟɒ 
ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɤɢɱɓɔɒ ɖɒ ɗ ɡɠ-ɞɒɝɬɜ ɚɝɚ ɢɒɔɗɟ ɟɒ 
ɓɢɠɱ ɟɒ ɩɝɗɟɠɔɗɤɗ ɟɒ ɣɤɢɥɜɤɥɢɒɤɒƚ Ȟɜɠ ɓɢɠɱɤ ɟɒ 
ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɗ ɡɠ-ɞɒɝɬɜ ɠɤ ɓɢɠɱ ɟɒ ɩɝɗɟɠɔɗɤɗ, 
ɩɝɗɟɠɔɗɤɗƗ əɒ ɜɠɚɤɠ ɟɗ ɖɠɣɤɚɕɒɤ ɚɟɚɨɚɒɝɚəɒɤɠɢɚ,  ɣɗ 
ɚɟɚɨɚɒɝɚəɚɢɒɤ ɣ ʣƚ 
 
Ȟɜɠ ɤɚɡɬɤ ɗ ɠɓɗɖɚɟɗɟɚɗƗ ɚɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɣɗ ɣɬɣɤɠɚ ɠɤ 
ɗɖɚɟ ɚəɢɒə (ɚɟɚɨɚɒɝɚəɒɤɠɢ) 1Ɨ əɒɤɔɠɢɗɟ ɔɬɔ ɦɚɕɥɢɟɚ 
ɣɜɠɓɚ.  Ȱɚɡɬɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢɒ ɤɢɱɓɔɒ ɖɒ ɣɬɔɡɒɖɒ ɚɝɚ 
ɖɒ ɗ ɣɬɔɞɗɣɤɚɞ ɣ ɤɚɡɒ ɟɒ ɡɬɢɔɚɱ ɩɝɗɟ ɟɒ ɠɓɗɖɚɟɗɟɚɗɤɠƚ 

     _____________________________________________________________ 
 

ȥɒɓɗɝɗɘɜɒ1:  Ƞ ȯʭʮ ɚɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɤɢɱɓɔɒ ɖɒ ɗ ɝɚɤɗɢɒɝɗɟ 
ɜɠɟɣɤɒɟɤɗɟ ɚəɢɒəƗ ɟɗəɒɔɚɣɚɞɠ ɠɤ ɜɝɒɣɒ ɡɒɞɗɤ.  Ƞ ȯʮʮ 
ɚɟɚɨɚɒɝɚəɒɤɠɢɚɤɗ ɟɒ struct -  ɚɝɚ union - ɡɢɠɞɗɟɝɚɔɚ ɣ ɜɝɒɣ ɡɒɞɗɤ 
ÁÕÔÏ ɚɝɚ ÒÅÇÉÓÔÅÒ ɞɠɕɒɤ ɖɒ ɣɒ ɔɣɱɜɒɜɔɚ ɚəɢɒəɚ.  
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Ȧɟɚɨɚɒɝɚəɒɤɠɢɬɤ ɟɗ ɗ ɡɠəɔɠɝɗɟƗ ɒɜɠ əɒ ɜɝɒɣ-ɡɒɞɗɤ ɣɗ 
ɚəɡɠɝəɔɒ typedef .  

 

ɽʜʥʦ n-ʙʠʪʦʚʦ ʧʦʣʝ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ 2n ʨʘʟʣʠʯʥʠ  

ʩʪʦʡʥʦʩʪʠ, ʦʪ 0 ʜʦ 2n-1 ʘʢʦ ʝ ʪʠʧ unsigned, ʠ -2n-1 ʜʦ 2n-1-1, ʘʢʦ 

ʝ ʦʪ ʪʠʧ signed ʠ ʦʪʨʠʮʠʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ (2ôs complement). ɿʥʘʢʦʚʦ ʙʠʪʦʚʦ ʧʦʣʝ ʩ 

ʜʲʣʞʠʥʘ 1 ʙʠʪ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ ʤʦʞʝ ʜʘ ʠʤʘ ʩʘʤʦ ʜʚʝ 

ʩʪʦʡʥʦʩʪʠ: 0 ʠ -1. 

 

ɽʟʠʢʲʪ ʉ ʜʘʚʘ ʛʦʣʷʤʘ ʩʚʦʙʦʜʘ ʥʘ ʢʦʤʧʠʣʘʪʦʨʠʪʝ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ. ʉʣʝʜʚʘʱʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ 

ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʩʘ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤʠ: 

 

Á ʐʠʨʦʯʠʥʘ ʥʘ ʙʠʪʦʚʦʪʦ ʧʦʣʝ ï ʟʘʚʠʩʠ ʦʪ ʛʦʣʝʤʠʥʘʪʘ 

ʥʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʪʠʧ: 

 

ɿʘ ʪʠʧ _Bool  h ʠʨʦʯʠʥʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʤʝʥʷ ʦʪ 0 ʜʦ 8. 

 

ɿʘ ʪʠʧ int  (signed ʠʣʠ unsigned) ʰʠʨʦʯʠʥʘʪʘ ʤʦʞʝ ʜʘ 

ʩʝ ʠʟʤʝʥʷ ʦʪ 0 ʜʦ 16 ʠʣʠ 32 ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʪʠʧ int . 

 

Á ɻʦʣʝʤʠʥʘ ʥʘ ʩʝʛʤʝʥʪʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʙʠʪʦʚʠʪʝ 

ʧʦʣʝʪʘ ï ʩʪʘʥʜʘʨʪʲʪ ʜʝʬʠʥʠʨʘ, ʯʝ ʢʦʤʧʠʣʘʪʦʨʲʪ ʤʦʞʝ 

ʜʘ ʟʘʜʝʣʠ ʚʩʝʢʠ ʘʜʨʝʩʠʨʫʝʤ ʩʝʛʤʝʥʪ, ʜʦʩʪʘʪʲʯʝʥ ʜʘ 

ʩʲʭʨʘʥʠ ʙʠʪʦʚʦ ʧʦʣʝ. ʉʝʛʤʝʥʪʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ 1, 2, 

ʠʣʠ 4 ʙʘʡʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ 

ʧʨʦʮʝʩʦʨʘ. 

 

Á ʈʝʜ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʚ ʩʝʛʤʝʥʪʘ 

ʟʘ ʩʲʭʨʘʥʝʥʠʝ ï ʢʦʤʧʠʣʘʪʦʨʲʪ ʨʘʟʧʦʣʘʛʘ ʧʲʨʚʦʪʦ 

ʙʠʪʦʚʦ ʧʦʣʝ ʚ ʩʝʛʤʝʥʪʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ. ɸʢʦ ʠʤʘ 

ʜʦʩʪʘʪʲʯʥʦ ʤʷʩʪʦ, ʩʣʝʜʚʘʱʦʪʦ ʙʠʪʦʚʦ ʧʦʣʝ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʨʘʟʧʦʣʦʞʠ ʚʝʜʥʘʛʘ ʩʣʝʜ ʧʲʨʚʦʪʦ ʚ ʩʲʱʠʷ ʩʝʛʤʝʥʪ. 

ɸʢʦ ʥʷʤʘ ʜʦʩʪʘʪʲʯʥʦ ʤʷʩʪʦ, ʜʘʣʠ ʙʠʪʦʚʦʪʦ ʧʦʣʝ ʱʝ ʩʝ 

ʨʘʟʧʦʣʦʞʠ ʚʝʜʥʘʛʘ ʩʣʝʜ ʧʨʝʜʭʦʜʥʦʪʦ ʠ ʱʝ ʧʨʦʜʲʣʞʠ ʚ 
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ʩʣʝʜʚʘʱʠʷ ʩʝʛʤʝʥʪ ʠʣʠ ʜʠʨʝʢʪʥʦ ʱʝ ʩʝ ʨʘʟʧʦʣʦʞʠ ʚ 

ʩʣʝʜʚʘʱʠʷ ʩʝʛʤʝʥʪ, ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʪʘʮʠʷʪʘ. ʈʝʜʲʪ 

ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʚ ʝʜʠʥ ʩʝʛʤʝʥʪ ʟʘ 

ʩʲʭʨʘʥʝʥʠʝ (ʦʪ ʤʘʣʜʰʠʪʝ-ʢʲʤ-ʩʪʘʨʰʠʪʝ ʠʣʠ ʦʪ 

ʩʪʘʨʰʠʪʝ-ʢʲʤ-ʤʣʘʜʰʠʪʝ ʙʠʪʦʚʝ) ʩʲʱʦ ʟʘʚʠʩʠ ʦʪ 

ʠʤʣʝʤʝʥʪʘʮʠʷʪʘ. 

 

Á ʇʦʜʨʘʚʥʷʚʘʥʝʪʦ ʚ ʧʘʤʝʪʪʘ ʥʘ ʩʝʛʤʝʥʪʘ ʟʘ 

ʩʲʭʨʘʥʝʥʠʝ ï ʩʪʘʥʜʘʨʪʲʪ ʥʝ ʧʨʘʚʠ ʥʠʢʘʢʚʠ 

ʠʟʠʩʢʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʘʜʨʝʩʠʪʝ ʚ ʧʨʦʛʨʘʤʥʘʪʘ 

ʧʘʤʝʪ, ʥʘ ʢʦʠʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʩʝʛʤʝʥʪʠʪʝ ʟʘ 

ʩʲʭʨʘʥʝʥʠʝ. 

 

ɺʩʠʯʢʦ ʪʦʚʘ ʧʨʘʚʠ ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʪʷʩʥʦ ʩʚʲʨʟʘʥʠ ʩ 

ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʧʨʦʮʝʩʦʨʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʥʝ ʤʦʞʝ ʜʘ 

ʧʨʘʚʠʪʝ ʥʠʢʘʢʚʠ ʜʦʧʫʩʢʘʥʠʷ ʦʪʥʦʩʥʦ ʥʘʯʠʥʘ ʥʘ ʧʘʢʝʪʠʨʘʥʝ 

ʥʘ ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ. ɼʦʨʠ ʨʘʟʣʠʯʥʠ ʢʦʤʧʠʣʘʪʦʨʠ ʟʘ ʝʜʠʥ ʠ 

ʩʲʱ ʧʨʦʮʝʩʦʨ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʨʘʟʣʠʯʥʦ ʧʦʚʝʜʝʥʠʝ. ʇʦ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʠʤʘʪ ʤʥʦʛʦ ʥʠʩʢʘ ʧʨʝʥʦʩʠʤʦʩʪ. 

 

 

 

 

 

 

 

ɹʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʩʘ ʯʣʝʥʦʚʝ ʥʘ ʩʪʨʫʢʪʫʨʠ ʠʣʠ ʦʙʝʜʠʥʝʥʠʷ ʠ 

ʢʘʪʦ ʪʘʢʠʚʘ ʜʦʩʪʲʧʲʪ ʜʦ ʪʷʭ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʢʘʪʦ ʚʩʝʢʠ ʜʨʫʛ 

ʦʙʠʯʘʝʥ ʯʣʝʥ:  

 
ɚɞɗ- struct - ɚɝɚ- union - ɡɢɠɞɗɟɝɚɔɒ ƚ ɚɞɗ-ɓɚɤɠɔɠ-ɡɠɝɗ 
ɚɞɗ-ɥɜɒəɒɤɗɝ-ɜɬɞ-ɣɤɢɥɜɤɥɢɒ-ɚɝɚ-ɠɓɗɖɚɟɗɟɚɗ -˲ ɚɞɗ-ɓɚɤɠɔɠ-ɡɠɝɗ 

 

ʇʨʠʤʝʨ: 
 
struct  CommunicationStatus  
{  
 unsigned  isTransmiti onFinished : 1;  
 unsigned  isReceptionFinished   : 1;  

ɽʜʥʘ ʜʝʢʣʘʨʘʮʠʷ ʥʘ ʪʠʧ (ʦʙʝʜʠʥʝʥʠʝ ʠʣʠ ʩʪʨʫʢʪʫʨʘ) ʱʝ 

ʙʲʜʝ ʧʨʝʥʦʩʠʤʘ, ʘʢʦ ʣʦʛʠʢʘʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʝ ʩʝ 

ʠʥʪʝʨʝʩʫʚʘ ʦʪ ʥʘʯʠʥʘ ʥʘ ʧʘʢʝʪʠʨʘʥʝ ʥʘ ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʠ 

ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʥʝ ʥʘʜʚʠʰʘʚʘ ʛʦʣʝʤʠʥʘʪʘ 

ʥʘ ʤʘʰʠʥʥʘʪʘ ʜʫʤʘ. 
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}comStatus;  
...  
 
if  (1 == comStatus.isTransmiti onFinished)  
{  
 /*... */  
}  
else  
{  
 /*...*/  
}  

 

ɹʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʚʩʷʢʲʜʝ, ʢʲʜʝʪʦ 

ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʮʝʣʦʯʠʩʣʝʥʠ ʧʨʦʤʝʥʣʠʚʠ. 

ʂʦʤʧʠʣʘʪʦʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʝʦʙʨʘʟʫʚʘ ʙʠʪʦʚʦʪʦ ʧʦʣʝ ʚ 

ʪʠʧ int  ʠʣʠ unsigned int  ʩʲʛʣʘʩʥʦ ʧʨʘʚʠʣʘʪʘ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʠʧʦʚʝʪʝ (ʚʠʞʪʝ 26 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ). 

 

ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʙʠʪʦʚʠʪʝ ʧʦʣʝʪʘ 

 

ɹʠʪʦʚʠʪʝ ʧʦʣʝʪʘ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

 

Á ɹʠʪʦʚʦ ʧʦʣʝ ʥʝ ʤʦʞʝ ʜʘ ʩʲʱʝʩʪʚʫʚʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 
ʠʟʚʲʥ ʪʷʣʦʪʦ ʥʘ ʩʪʨʫʢʪʫʨʘ ʠʣʠ ʦʙʝʜʠʥʝʥʠʝ; 

 
 int  main( void )     

{            
int  b:3;   Ƴǉ ƞƞƞȡɢɗɪɜɒƗ ɓɚɤɠɔɠ ɡɠɝɗ ɞɠɘɗ ɖɒ ɗ ɣɒɞɠ 

     ɩɝɗɟ ɟɒ ɣɤɢɥɜɤɥɢɒ ɚɝɚ ɠɓɗɖɚɟɗɟɚɗ ǉƳ   
return  0;  

}  

 

Á ʅʝ ʤʦʞʝ ʜʘ ʩʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʫʢʘʟʘʪʝʣ ʢʲʤ ʙʠʪʦʚʦ ʠ 

ʩʲʦʪʚʝʪʥʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʣʠʯʘ ʘʜʨʝʩʘ ʥʘ ʙʠʪʦʚʦ 

ʧʦʣʝ; 

 
struct  S 
{  
 int  a : 3;  
 int  b : 5;  
}bf;  
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 int  main( void )      
{            

      int :5  *p; Ƴǉ ƞƞƞȡɢɗɪɜɒƗ ɤɠɔɒ ɗ ɟɗɔɒɝɚɖɟɒ ɜɠɟɣɤɢɥɜɨɚɱ ɔ 
                          ȯ ǉƳ 
 
      p = &bf.a; Ƴǉ ƞƞƞȡɢɗɪɜɒƗ ɟɗ ɞɠɘɗ ɖɒ ɣɗ ɚəɔɝɚɩɒ ɒɖɢɗɣɒ  
    ɟɒ ɓɚɤɠɔɠ ɡɠɝɗ ǉƳ 
      return  0;  

 }  

      

Á ʅʝ ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʤʘʩʠʚ ʦʪ ʙʠʪʦʚʠ ʧʦʣʝʪʘ. 

 
      int :5  arr[10]; Ƴǉ ƞƞƞȡɢɗɪɜɒƗ ɤɠɔɒ ɗ ɟɗɔɒɝɚɖɟɒ ɜɠɟɣɤɢɥɜɨɚɱ 
                            ɔ ȯ ǉƳ 

 

 

 ʂʚʘʣʠʬʠʢʘʪʦʨʠ ʥʘ ʪʠʧʘ 

 

ʉ89 ʚʲʚʝʞʜʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ʢʚʘʣʠʬʠʢʘʪʦʨʠ ʥʘ ʪʠʧʘ - const 

ʠ volatile. ʊʝʟʠ ʢʚʘʣʠʬʠʢʘʪʦʨʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʧʦ 

ʦʪʜʝʣʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʚʲʨʭʫ: 

 

Á ʧʨʦʤʝʥʣʠʚʠ; 

 
volatile const  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢƘ 

 

Á  ʧʘʨʘʤʝʪʨʠ ʥʘ ʬʫʥʢʮʠʠ; 

 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱƽvolatile  const  ɤɚɡ ɚɞɗ-ɡɒɢɒɞɗɤɬɢƾ 
{  
    Ƴǉ Ȳɥɟɜɨɚɱɤɒ ɞɠɘɗ ɣɒɞɠ ɖɒ ɩɗɤɗ ÃÏÎÓÔ-ɡɒɢɒɞɗɤɬɢƗ ɟɠ ɟɗ 

              ɞɠɘɗ ɖɒ ɕɠ ɞɠɖɚɦɚɨɚɢɒ ǉƳ 
}  

 

Á ʯʣʝʥʦʚʝ ʥʘ ʩʪʨʫʢʪʫʨʠ ʠ ʦʙʝʜʠʥʝʥʠʷ. 

 
struct - ɚɝɚ- union  ɚɞɗ-ɤɚɡ 
{  

         volatile const  ɤɚɡ ɚɞɗ-ɩɝɗɟ;  
         ...  

};  
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ʆʙʝʢʪʠ, ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʩ const, ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʚ 

ʧʨʦʛʨʘʤʘʪʘ, ʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʦʪ ʭʘʨʜʫʝʨʘ. ʇʦ ʪʘʟʠ 

ʧʨʠʯʠʥʘ const-ʦʙʝʢʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʧʦ ʚʨʝʤʝ 

ʥʘ ʜʝʬʠʥʠʨʘʥʝʪʦ ʩʠ. 

 

ʇʨʠʤʝʨ: 
 
const  int  limit = 1000;  
 
struct  Rectangle  
{  
 const  int  width;  
 int  lenght;  
};  
 
struct  Rectangle  square = {10 , 10 };  

 

ʂʣʶʯʦʚʘʪʘ ʜʫʤʘ const, ʧʨʠʣʦʞʝʥʘ ʢʲʤ ʧʘʨʘʤʝʪʲʨ ʥʘ 

ʬʫʥʢʮʠʷ, ʫʢʘʟʚʘ ʥʘ ʢʦʤʧʠʣʘʪʦʨʘ, ʯʝ ʧʘʨʘʤʝʪʲʨʲʪ ʥʝ ʤʦʞʝ ʜʘ 

ʩʝ ʧʨʦʤʝʥʷ ʚ ʪʷʣʦʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ. 

 

ʇʨʠʤʝʨ: 
 
int  square( const  int  x){  return  x*x ;  }  

 

ɺʩʝʢʠ ʦʧʠʪ ʜʘ ʧʨʦʤʝʥʠʪʝ const-ʦʙʝʢʪ ʚ ʢʦʜʘ ʱʝ ʜʦʚʝʜʝ ʜʦ 

ʛʨʝʰʢʘ ʧʨʠ ʢʦʤʧʠʣʠʨʘʥʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʙʝʢʪ, ʢʚʘʣʠʬʠʮʠʨʘʥ ʩ volatile, ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʦʜʠʬʠʮʠʨʘʥ 

ɸʢʦ ʝʜʥʘ ʬʫʥʢʮʠʷ ʩʘʤʦ ʯʝʪʝ ʜʘʜʝʥ ʧʘʨʘʤʝʪʲʨ, 

ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʢʣʶʯʦʚʘʪʘ ʜʫʤʘ const.  

 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱƽconst  ɤɚɡ ɚɞɗ-ɡɒɢɒɞɗɤɬɢ) { /*...*/ }  

 

ɸʢʦ ʝʜʥʘ ʬʫʥʢʮʠʷ ʠʟʧʦʣʟʚʘ ʟʘ ʧʘʨʘʤʝʪʲʨ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʦʙʝʢʪ, ʢʦʡʪʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʤʝʥʷ, ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ 

ʜʝʬʠʥʠʨʘʪʝ ʧʘʨʘʤʝʪʲʨʘ ʢʘʪʦ ʫʢʘʟʘʪʝʣ ʢʲʤ const-ʦʙʝʢʪ.  

 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱƽconst  ɤɚɡ*  ɚɞɗ-ɥɜɒəɒɤɗɝƾ ǅ/*...*/ }  
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ʧʦ ʥʷʢʘʢʲʚ ʥʝʷʚʝʥ ʥʘʯʠʥ ʟʘ ʢʦʤʧʠʣʘʪʦʨʘ, ʥʘʧʨʠʤʝʨ ʦʪ 

ʭʘʨʜʫʝʨʘ ʠʣʠ ʚ ʧʦʜʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. 

ʂʣʶʯʦʚʘʪʘ ʜʫʤʘ volatile ʠʥʩʪʨʫʢʪʠʨʘ ʢʦʤʧʠʣʘʪʦʨʘ ʜʘ ʥʝ 

ʧʨʘʚʠ ʥʠʢʘʢʚʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʜʘ ʠʟʯʠʪʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

volatile-ʦʙʝʢʪʘ ʚʩʝʢʠ ʧʲʪ, ʢʦʛʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ, ʜʦʨʠ ʦʙʝʢʪʲʪ 

ʜʘ ʥʝ ʝ ʙʠʣ ʧʨʦʤʝʥʝʥ ʚ ʢʦʜʘ ʦʪ ʧʦʩʣʝʜʥʦʪʦ ʤʫ ʯʝʪʝʥʝ. 

 

ʂʦʤʧʠʣʘʪʦʨʲʪ ʝ ʩʚʦʙʦʜʝʥ ʜʘ ʩʲʭʨʘʥʷʚʘ ʦʙʝʢʪʠ, 

ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʩ const, ʥʦ ʥʝ ʩ volatile, ʚ ROM (Read Only 

Memory) ʧʘʤʝʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ. 

 

 

 ʆʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ 

 

ʆʙʣʘʩʪʪʘ ʥʘ ʚʠʜʠʤʦʩʪ ʥʘ ʝʜʥʘ ʧʨʦʤʝʥʣʠʚʘ ʦʧʨʝʜʝʣʷ ʪʘʟʠ 

ʯʘʩʪ ʦʪ ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ, ʚ ʢʦʷʪʦ ʧʨʦʤʝʥʣʠʚʘʪʘ ʝ ʚʠʜʠʤʘ ʠ 

ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ. ʆʙʣʘʩʪʪʘ ʥʘ ʚʠʜʠʤʦʩʪ ʥʘ ʧʨʦʤʝʥʣʠʚʘ 

ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʤʷʩʪʦʪʦ ʢʲʜʝʪʦ ʪʷ ʝ ʜʝʬʠʥʠʨʘʥʘ. ɺ ʉ ʠʤʘ 4 

ʦʙʣʘʩʪʠ ʥʘ ʚʠʜʠʤʦʩʪ: 

 

Á ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʚ ʧʨʦʪʦʪʠʧ ʥʘ ʬʫʥʢʮʠʷ; 

 
Ȭɓɝɒɣ ɟɒ ɔɚɖɚɞɠɣɤ ɔ ɡɢɠɤɠɤɚɡ ɟɒ ɦɥɟɜɨɚɱ 

 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱƽɤɚɡ ɚɞɗ-ɡɒɢɒɞɗɤɬɢʦȬȭȴ,  
                         ɤɚɡ  ɚɞɗ-ɡɒɢɒɞɗɤɬɢʧȬȭȴ,  
                         ...  
                         ɤɚɡ  ɚɞɗ-ɡɒɢɒɞɗɤɬɢNȬȭȴ );  
 
ɜɬɖɗɤɠ 
 
ɚɞɗ-ɡɒɢɒɞɗɤɬɢʦȬȭȴƗ ɚɞɗ-ɡɒɢɒɞɗɤɬɢʧȬȭȴ,...,  ɚɞɗ-ɡɒɢɒɞɗɤɬɢNȬȭȴ 
Ȧɞɗ ɟɒ ɡɒɢɒɞɗɤɬɢƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ Ȱɗəɚ ɚɖɗɟɤɚɦɚɜɒ-
ɤɠɢɚ  ɣɒ ɔɚɖɚɞɚ ɣɒɞɠ ɔ ɡɢɠɤɠɤɚɡɒƚ Ƞ ɖɗɛɣɤɔɚɤɗɝɟɠɣɤ ɜɠɞɡɚɝɒɤɠɢɬɤ 
ɚɕɟɠɢɚɢɒ ɚɞɗɟɒɤɒ ɟɒ ɡɒɢɒɞɗɤɢɚɤɗƚ ȭɠ ɤɒəɚ ɡɢɚɩɚɟɒ ɚɞɗɤɠ ɟɒ 
ɡɒɢɒɞɗɤɬɢ ɔ ɡɢɠɤɠɤɚɡ ɟɒ ɦɥɟɜɨɚɱ ɞɠɘɗ ɖɒ ɟɗ ɣɬɔɡɒɖɒ ɣ ɚɞɗɤɠ ɟɒ 
ɡɒɢɒɞɗɤɬɢɒ ɔ ɖɗɦɚɟɚɨɚɱɤɒ ɟɒ ɦɥɟɜɨɚɱɤɒ ɚɝɚ ɖɠɢɚ ɞɠɘɗ ɖɒ ɣɗ 
ɚəɡɥɣɟɗƚ  

 

ʇʨʠʤʝʨ:  
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void   f oo( int  x, double  y);  
 
ɚɝɚ 
 
void   f oo( int , double );  

 

Á ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʚʲʚ ʬʫʥʢʮʠʷ; 

 
Ȭɓɝɒɣɤ ɟɒ ɔɚɖɚɞɠɣɤ ɔɬɔ ɦɥɟɜɨɚɱ 

 

ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱƽ ɤɚɡ ɚɞɗ-ɡɒɢɒɞɗɤɬɢʦƗ 
                          ɤɚɡ  ɚɞɗ-ɡɒɢɒɞɗɤɬɢʧƗ 
                          ...  
                          ɤɚɡ  ɚɞɗ-ɡɒɢɒɞɗɤɬɢN )  
{  
 Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɚ ǉƳ 
 ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
 ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʧƘ 
 ...  
 ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒN;  
 
 /* C ɠɡɗɢɒɤɠɢɚ ǉƳ 
 ɠɡɗɢɒɤɠɢʦƘ 
 ɠɡɗɢɒɤɠɢʧƘ 
 ...  
 ɠɡɗɢɒɤɠɢN;  
}  

 

ʇʨʦʤʝʥʣʠʚʠ, ʜʝʬʠʥʠʨʘʥʠ ʚʲʚ ʬʫʥʢʮʠʷ, ʩʘ ʚʠʜʠʤʠ ʩʘʤʦ ʚ 

ʥʝʷ ʠ ʥʝ ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ ʜʨʫʛʠ ʬʫʥʢʮʠʠ. C89 ʠʟʠʩʢʚʘ 

ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʧʨʦʤʝʥʣʠʚʠ ʜʘ ʩʪʘʚʘ ʚ ʥʘʯʘʣʦʪʦ ʬʫʥʢʮʠʷʪʘ 

ʧʨʝʜʠ ʚʩʠʯʢʠ ʜʨʫʛʠ ʉ ʦʧʝʨʘʪʦʨʠ. ʊʘʢʠʚʘ ʧʨʦʤʝʥʣʠʚʠ ʩʝ 

ʥʘʨʠʯʘʪ ʦʱʝ ʣʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ. ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʬʫʥʢʮʠʠʪʝ ʩʲʱʦ ʩʝ ʷʚʷʚʘʪ ʣʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ. ʊʷʭʥʘʪʘ 

ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʩʲʱʦ ʝ ʪʷʣʦʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ. 

 

ʉ99 ʧʨʝʤʘʭʚʘ ʪʦʚʘ ʦʛʨʘʥʠʯʝʥʠʝ ʠ ʧʦʟʚʦʣʷʚʘ ʧʨʦʤʝʥʣʠʚʠʪʝ 

ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ ʩʣʝʜ ʉ ʦʧʝʨʘʪʦʨʠ. ʆʙʣʘʩʪʪʘ ʥʘ ʚʠʜʠʤʦʩʪ ʩʝ 

ʧʨʦʩʪʠʨʘ ʦʪ ʪʦʯʢʘʪʘ ʥʘ ʜʝʬʠʥʠʨʘʥʝ ʜʦ ʢʨʘʷ ʥʘ ʬʫʥʢʮʠʷʪʘ. 

 

ʇʨʠʤʝʨ:  
 
#include  <stdio.h>  
 

ʆʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʥʘ 

ʧʘʨʘʤʝʪʨʠʪʝ ʠ ʣʦʢʘʣʥʠʪʝ 

ʧʨʦʤʝʥʣʠʚʠ ʥʘ ʬʫʥʢʮʠʷʪʘ 
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int  main( void )  
{  
 int  x = 1; ƳƳ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒ ɔ ɟɒɩɒɝɠ ɟɒ ɓɝɠɜ 
 printf( "x is %d \ n" , x);  
  
 int  y = 2; ƳƳ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɒ ɔ ɣɢɗɖɒɤɒ ɟɒ ɓɝɠɜ 
 printf( "y is %d \ n" , y);  
 
 return  0;  
 
}  
 

 

 

 

 

Á ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʚ ʙʣʦʢ ʩ ʢʦʜ; 

 

ɹʣʦʢ ʩ ʢʦʜ ʠʣʠ ʦʱʝ ʩʲʩʪʘʚʝʥ ʦʧʝʨʘʪʦʨ ʩʝ ʥʘʨʠʯʘ 

ʩʲʚʢʫʧʥʦʩʪʪʘ ʦʪ ʦʧʝʨʘʪʦʨʠ ʟʘʪʚʦʨʝʥʘ ʤʝʞʜʫ ʦʪʚʘʨʷʱʘ ʠ 

ʟʘʪʚʘʨʷʱʘ ʬʠʛʫʨʥʘ ʩʢʦʙʘ. 

 
Ȭɓɝɒɣɤ ɟɒ ɔɚɖɚɞɠɣɤ ɔ ɓɝɠɜ ɣ ɜɠɖ 

 
{  
    Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɚ ǉƳ 
    ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
    ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʧƘ 
    ........  
    ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ.Ƙ 
 
    Ƴǉ Ȧəɡɬɝɟɚɞɚ ɠɡɗɢɒɤɠɢɚ ǉƳ 
    ɠɡɗɢɒɤɠɢʦƘ 
    ɠɡɗɢɒɤɠɢʧƘ 
    ........  
    ɠɡɗɢɒɤɠɢ.Ƙ 
}  

 

C89 ʠʟʠʩʢʚʘ ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʧʨʦʤʝʥʣʠʚʠ ʜʘ ʩʪʘʚʘ ʚ 

ʥʘʯʘʣʦʪʦ ʥʘ ʙʣʦʢʘ ʧʨʝʜʠ ʚʩʠʯʢʠ ʜʨʫʛʠ ʉ ʦʧʝʨʘʪʦʨʠ. 

 

ʉ99 ʧʨʝʤʘʭʚʘ ʪʦʚʘ ʦʛʨʘʥʠʯʝʥʠʝ ʠ ʧʦʟʚʦʣʷʚʘ ʧʨʦʤʝʥʣʠʚʠʪʝ 

ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ ʩʣʝʜ ʉ ʦʧʝʨʘʪʦʨʠ. ʆʙʣʘʩʪʪʘ ʥʘ ʚʠʜʠʤʦʩʪ ʩʝ 

ʆʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʥʘ x 

ʆʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʥʘ yC99 

ʆʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʥʘ 

ʣʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʥʘ 

ʙʣʦʢ ʩʢʦʜ 

ʆʩʚʝʥ ʘʢʦ ʣʦʛʠʢʘʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʝ ʛʦ ʠʟʠʩʢʚʘ, ʟʘ 

ʧʨʝʜʧʦʯʠʪʘʥʝ ʝ ʜʝʬʠʥʠʮʠʠʪʝ ʥʘ ʚʩʠʯʢʠ ʣʦʢʘʣʥʠ 

ʧʨʦʤʝʥʣʠʚʠ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ. 
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ʧʨʦʩʪʠʨʘ ʦʪ ʪʦʯʢʘʪʘ ʥʘ ʜʝʬʠʥʠʨʘʥʝ ʜʦ ʢʨʘʷ ʥʘ ʙʣʦʢʘ. 

 

ɹʣʦʢʦʚʝʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʣʦʞʝʥʠ ʝʜʠʥ ʚ ʜʨʫʛ. ʀʤʝʥʘʪʘ ʥʘ 

ʣʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ, ʜʝʬʠʥʠʨʘʥʠ ʚʲʚ ʚʲʥʰʥʠʷ ʙʣʦʢ, ʤʦʛʘʪ 

ʜʘ ʩʲʚʧʘʜʘʪ ʩ ʠʤʝʥʘʪʘ ʥʘ ʣʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ, 

ʜʝʬʠʥʠʨʘʥʠ ʚʲʚ ʚʣʦʞʝʥʠʷ ʙʣʦʢ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ 

ʧʨʦʤʝʥʣʠʚʠʪʝ ʥʘ ʚʣʦʞʝʥʠʷ ʙʣʦʢ "ʩʢʨʠʚʘʪ" ʧʨʦʤʝʥʣʠʚʠʪʝ ʥʘ 

ʚʲʥʰʥʠʷ ʙʣʦʢ ʚ ʨʘʤʢʠʪʝ ʥʘ ʚʣʦʞʝʥʠʷ ʙʣʦʢ. 

 

ʇʨʠʤʝʨ:  
 
#include  <stdio.h>  
 
int  main( void )  
{    
 int  i = 10;  Ƴǉ É Å ɝɠɜɒɝɟɒ əɒ ÍÁÉÎƽƾ ǉƳ 
 
 printf( "main:i = %d \ n" , i);  
 
 { Ƴǉ ȟɝɠɜ ʦ ǉƳ 
   int  i = 20;  /* i  Å ɝɠɜɒɝɟɒ əɒ ɓɝɠɜ ʦ ǉƳ 
    

  printf( "block1:i = %d \ n" , i);  
    

  { Ƴǉ ȟɝɠɜ ʧ ǉƳ 
     int  i = 30; Ƴǉ É Å ɝɠɜɒɝɟɒ əɒ ɓɝɠɜ ʧ ǉƳ 
 
     printf( "block2:i = %d \ n" , i);  
   } Ƴǉ Ȩɢɒɛ ɟɒ ȟɝɠɜ ʧ ǉƳ 
   
   printf( "block1:i = %d \ n" , i);  
 } Ƴǉ Ȩɢɒɛ ɟɒ ȟɝɠɜ ʦ ǉƳ 
 
 printf( "main:i = %d \ n" , i);  
 
   return  0;  
}  

 

 

 

 

 

Á ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʚʲʚ ʬʘʡʣ. 

 

main: i 

ɹʣʦʢ1: i 

ɹʣʦʢ2: i 

ʀʟʙʷʛʚʘʡʪʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʜʥʘʢʚʠ ʠʤʝʥʘ ʥʘ ʣʦʢʘʣʥʠ 

ʧʨʦʤʝʥʣʠʚʠ ʚʲʚ ʚʣʦʞʝʥ ʠ ʦʙʭʚʘʱʘʱʠʷ ʛʦ ʙʣʦʢ. ʊʦʚʘ ʚʦʜʠ 

ʜʦ ʦʙʲʨʢʚʘʥʝ ʠ ʚʣʦʰʘʚʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʢʦʜʘ. 
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Ȭɓɝɒɣɤ ɟɒ ɔɚɖɚɞɠɣɤ ɔɬɔ ɦɒɛɝ 
 
Ƴǉ ȫɒɩɒɝɠ ɟɒ ɦɒɛɝɒ ǉƳ 
 
ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ Ƴǉ Ƞɚɖɚɞɠɣɤ ɔ ɚɞɗ-ɦɥɟɜɨɚɱʦ ˭ ɚɞɗ-ɦɥɟɜɨɚɱ. ǉƳ 
 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱʦƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  
 
}  
 
ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ2;  Ƴǉ Ƞɚɖɚɞɠɣɤ ɔ ɚɞɗ-ɦɥɟɜɨɚɱʧ ˭ ɚɞɗ-ɦɥɟɜɨɚɱ. ǉƳ 
 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱʧƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  
 
}  
 
...  
ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒN;  Ƴǉ Ƞɚɖɚɞɠɣɤ ɔ ɚɞɗ-ɦɥɟɜɨɚɱ. ǉƳ 
 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱNƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  
 
}  
 
Ƴǉ Ȩɢɒɛ ɟɒ ɦɒɛɝɒ ǉƳ 

 

ʇʨʦʤʝʥʣʠʚʠ, ʜʝʬʠʥʠʨʘʥʠ ʠʟʚʲʥ ʚʩʠʯʢʠ ʬʫʥʢʮʠʠ, ʠʤʘʪ 

ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʦʪ ʪʦʯʢʘʪʘ ʥʘ ʜʝʬʠʥʠʨʘʥʝ ʜʦ ʢʨʘʷ ʥʘ 

ʬʘʡʣʘ. ʊʘʢʠʚʘ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ ʛʣʦʙʘʣʥʠ 

ʧʨʦʤʝʥʣʠʚʠ. ɻʣʦʙʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ ʚʩʠʯʢʠ 

ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʩʣʝʜ ʜʝʬʠʥʠʮʠʷʪʘ ʡ. 

 

ʇʨʠʤʝʨ:  
 
int  i ; /*  Ƞɚɖɚɞɒ ɗ ɔ foo ʦƽƾ ɚ foo 2() */  
 
int  foo1( void )  
{  
 i = 10; Ƴǉ É ɞɠɘɗ ɖɒ ɣɗ ɚəɡɠɝəɔɒ ɔ ÍÁÉÎƽƾ ǉƳ 
 j = 20; Ƴǉ ƞƞƞ Ê ɟɗ ɞɠɘɗ ɖɒ ɣɗ ɚəɡɠɝəɔɒ ɔ ÍÁÉÎƽƾ ǉƳ 
 
 return  0;  
}  
 
int  j; Ƴǉ Ƞɚɖɚɞɒ ɗ ɣɒɞɠ ɔ ÆÏÏʧƽƾ ǉƳ 
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void  foo2( void )  
{  
 i = 20; Ƴǉ É ɞɠɘɗ ɖɒ ɣɗ ɚəɡɠɝəɔɒ ɔ ÆÏo() */  
 j = 20; Ƴǉ Ê ɞɠɘɗ ɖɒ ɣɗ ɚəɡɠɝəɔɒ ɔ ÆÏÏƽƾ ǉƳ 
}  

 

ʉʪʘʥʜʘʨʪʲʪ ʜʦʧʫʩʢʘ ʠʤʝ ʥʘ ʣʦʢʘʣʥʘ ʧʨʦʤʝʥʣʠʚʘ ʜʘ ʩʲʚʧʘʜʘ ʩ 

ʠʤʝ ʥʘ ʛʣʦʙʘʣʥʘ ʧʨʦʤʝʥʣʠʚʘ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʣʦʢʘʣʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ "ʩʢʨʠʚʘ" ʛʣʦʙʘʣʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʙʣʦʢʘ, ʚ ʢʦʡʪʦ ʝ ʜʝʬʠʥʠʨʘʥʘ. 

 

 

 

 

 

 

 ɺʨʝʤʝ ʥʘ ʞʠʚʦʪ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ 

 

ɺʨʝʤʝʪʦ ʥʘ ʞʠʚʦʪ ʥʘ ʧʨʦʤʝʥʣʠʚʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʨʝʤʝʪʦ, 

ʧʨʝʟ ʢʦʝʪʦ ʧʨʦʤʝʥʣʠʚʘʪʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʧʘʤʝʪʪʘ ʥʘ 

ʢʦʤʧʶʪʲʨʘ. ɻʣʦʙʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʩʲʟʜʘʚʘʪ ʧʨʠ 

ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʜʦʢʘʪʦ ʪʨʘʝ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʡ. ʉʣʝʜ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʧʘʤʝʪʪʘ, 

ʟʘʜʝʣʝʥʘ ʟʘ ʛʣʦʙʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ, ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ. 

ʃʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʩʘʤʦ ʜʦʢʘʪʦ ʩʝ 

ʠʟʧʲʣʥʷʚʘ ʙʣʦʢʘ ʩ ʢʦʜ, ʚ ʢʦʡʪʦ ʩʘ ʜʝʬʠʥʠʨʘʥʠ. ʇʘʤʝʪʪʘ ʟʘ 

ʣʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʟʘʜʝʣʷ ʧʨʠ ʚʣʠʟʘʥʝ ʚ ʙʣʦʢʘ, ʚ 

ʢʦʡʪʦ ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʠ ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ ʧʨʠ ʠʟʣʠʟʘʥʝ ʦʪ ʥʝʛʦ. 

ɺʨʝʤʝʪʦ ʥʘ ʞʠʚʦʪ ʥʘ ʣʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʦʤʝʥʷ ʩ ʧʦʤʦʱʪʘ ʥʘ ʪ.ʥʘʨ. ʩʧʝʮʠʬʠʢʘʪʦʨ ʟʘ ʧʘʤʝʪ static 

(ʚʠʞʪʝ 23.6 ʂʣʘʩ ʧʘʤʝʪ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ). 

 

 

 ʂʣʘʩ ʧʘʤʝʪ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ 

 

ʊʘʙʣ.91 ʦʧʠʩʚʘ ʢʘʪʝʛʦʨʠʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʚ ʉ ʠ ʢʣʘʩʦʚʝʪʝ 

ʀʟʙʷʛʚʘʡʪʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʜʥʘʢʚʠ ʠʤʝʥʘ ʥʘ ʣʦʢʘʣʥʘ ʠ 

ʛʣʦʙʘʣʥʘ ʧʨʦʤʝʥʣʠʚʘ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʦʙʲʨʢʚʘʥʝ ʠ ʚʣʦʰʘʚʘ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʢʦʜʘ. 
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ʧʘʤʝʪ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʢʲʤ ʪʷʭ. 

 

 
 

 

 

 

 
 

 

 

 
 

 

  

 

ʊʘʙʣ. 91 ʂʣʘʩ ʧʘʤʝʪ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ  

 

Á auto 

 

ʂʣʘʩ ʧʘʤʝʪ auto ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʩʘʤʦ ʢʲʤ ʣʦʢʘʣʥʠ 

ʧʨʦʤʝʥʣʠʚʠ. 

  
Ȩɝɒɣ ɡɒɞɗɤ ÁÕÔÏ 

 
auto Ȭȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ = 
ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ;  
 
ɜɬɖɗɤɠ  

 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɞɠɘɗ ɖɒ ɗƙ 

const  
volatile  
const volatile ɚɝɚ volatile const  
 

ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɗ ɡɢɚɝɒɕɒ ɣɒɞɠ ɔɬɢɧɥ ɟɱɜɠɚ ɓɒəɠɔɚ ɤɚɡɠɔɗ ɚ 
ɞɠɘɗ ɖɒ ɗƙ 

signed      ( int  ɚɝɚ char )  
unsigned    ( int  ɚɝɚ char )  
short     ( int )  
long     ( int )  
signed short    ( int )  
signed long    ( int )  
signed long  l ongC99  ( int )  
unsigned short   ( int )  
unsigned long   ( int )  
unsigned long  long C99 ( int )  

ʢʘʪʝʛʦʨʠʷ ʢʣʘʩ ʧʘʤʝʪ 

ʛʣʦʙʘʣʥʠ 

static 

extern 

typedef 

ʣʦʢʘʣʥʠ 

auto 

register 

static 

typedef 
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ɤɚɡ 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɠɓɗɜɤɗɟ ɤɚɡ ɔ ɗəɚɜɒ ȯƙ 
 

Á ȟɒəɠɔɚ ɤɚɡɠɔɗ ƽ_Bool C99, char , int , float ,  double );  
 

Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...} ) ;  
 

Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...} ) ;  
 

Á Ȫɒɣɚɔɚ ( T[] ) ;  
 

Á ȱɜɒəɒɤɗɝɚ ( T*) ;  
 

Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} ) ;  
 
Á typedef - ɚɞɗƚ 

 
ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ 

Ȧɞɗ ɟɒ ɝɠɜɒɝɟɒ ɡɢɠɞɗɟɝɚɔɒƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ  
 

ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
Ȳɠɢɞɒɤɬɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢÁ əɒɔɚɣɚ ɠɤ ɤɚɡɒ ɟɒ ɡɢɠɞɗɟɝɚɔɒɤɒƚ  

 

ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʣʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʠʤʘʪ ʢʣʘʩ ʥʘ 

ʩʲʭʨʘʥʝʥʠʝ auto. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʢʣʶʯʦʚʘʪʘ ʜʫʤʘ auto ʝ 

ʠʟʣʠʰʥʘ ʠ ʨʷʜʢʦ ʩʝ ʠʟʧʦʣʟʚʘ.  ʃʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʢʣʘʩ 

auto ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ ʘʚʪʦʤʘʪʠʯʥʠ ʧʨʦʤʝʥʣʠʚʠ. ʊʝʟʠ 

ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʦʙʣʘʩʪ ʦʪ ʧʘʤʝʪʪʘ, ʥʘʨʝʯʝʥʘ 

ʩʪʝʢ. ʂʦʛʘʪʦ ʧʨʦʛʨʘʤʘʪʘ ʚʣʝʟʝ ʚ ʣʦʢʘʣʥʘ ʦʙʣʘʩʪ ʥʘ ʜʝʡʩʪʚʠʝ, 

ʢʘʢʚʘʪʦ ʝ ʪʷʣʦʪʦ ʥʘ ʬʫʥʢʮʠʷ ʠʣʠ ʙʣʦʢ ʩ ʢʦʜ, ʢʦʤʧʠʣʘʪʦʨʲʪ 

ʟʘʜʝʣʷ ʧʘʤʝʪ ʟʘ ʪʷʭ ʚ ʩʪʝʢʘ. ʇʨʠ ʠʟʣʠʟʘʥʝ ʦʪ ʬʫʥʢʮʠʷʪʘ (ʠʣʠ 

ʙʣʦʢʘ ʩ ʢʦʜ) ʧʘʤʝʪʪʘ ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ ʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 

ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ ʟʘ ʟʘʜʝʣʷʥʝ ʥʘ ʧʘʤʝʪ ʟʘ ʜʨʫʛʠ ʘʚʪʦʤʘʪʠʯʥʠ 

ʧʨʦʤʝʥʣʠʚʠ. 

 

 

 

 

 

Á register 

 

ʂʣʘʩ ʧʘʤʝʪ register ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʩʘʤʦ ʢʲʤ ʣʦʢʘʣʥʠ 

ʧʨʦʤʝʥʣʠʚʠ ʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʬʫʥʢʮʠʠ. 

ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʣʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʠʤʘʪ ʢʣʘʩ ʥʘ 

ʩʲʭʨʘʥʝʥʠʝ auto. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʢʣʶʯʦʚʘʪʘ ʜʫʤʘ auto ʝ 

ʠʟʣʠʰʥʘ ʠ ʤʦʞʝ ʜʘ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʚʲʦʙʱʝ . 
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Ȩɝɒɣ ɡɒɞɗɤ ÒÅÇÉÓÔÅÒ 

 
register Ȭȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ  
ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ;  
 
ɚɝɚ 
 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱ  
(  
register Ȭȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ  
ɚɞɗ-ɡɒɢɒɞɗɤɬɢʦƗ 
register Ȭȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ  
ɚɞɗ-ɡɒɢɒɞɗɤɬɢʧƗ 
...  
register Ȭȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ  
ɚɞɗ-ɡɒɢɒɞɗɤɬɢN,  
);  
 
ɜɬɖɗɤɠ  

 

ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɞɠɘɗ ɖɒ ɗƙ 
const  
volatile  
const volatile ɚɝɚ volatile const  
 

ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɗ ɡɢɚɝɒɕɒ ɣɒɞɠ ɔɬɢɧɥ ɟɱɜɠɚ ɓɒəɠɔɚ ɤɚɡɠɔɗ ɚ 
ɞɠɘɗ ɖɒ ɗƙ 

signed      ( int  ɚɝɚ char )  
unsigned    ( int  ɚɝɚ char )  
short     ( int )  
long     ( int )  
signed short    ( int )  
signed  long    ( int )  
signed long  long C99  ( int )  
unsigned short   ( int )  
unsigned long   ( int )  
unsigned long  long C99 ( int )  
 

ɤɚɡ 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɠɓɗɜɤɗɟ ɤɚɡ ɔ ɗəɚɜɒ ȯƙ 
 

Á ȟɒəɠɔɚ ɤɚɡɠɔɗ ƽ_Bool C99, char , int , float ,  double );  
 

Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...} ) ;  
 

Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...} ) ;  
 

Á Ȫɒɣɚɔɚ ( T[] ) ;  
 

Á ȱɜɒəɒɤɗɝɚ ( T*) ;  
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Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} ) ;  
 
Á typedef - ɚɞɗƚ 

 
ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ 

Ȧɞɗ ɟɒ ɝɠɜɒɝɟɒ ɡɢɠɞɗɟɝɚɔɒƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 

ɚɞɗ-ɡɒɢɒɞɗɤɬɢ 

Ȧɞɗ ɟɒ ɡɒɢɒɞɗɤɬɢ ɟɒ ɦɥɟɜɨɚɱƗ əɒɖɒɖɗɟ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 

ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
 Ȳɠɢɞɒɤɬɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢÁ əɒɔɚɣɚ ɠɤ ɤɚɡɒ ɟɒ ɡɢɠɞɗɟɝɚɔɒɤɒƚ  

 

ʂʦʛʘʪʦ ʣʦʢʘʣʥʘ ʧʨʦʤʝʥʣʠʚʘ ʠʣʠ ʧʘʨʘʤʝʪʲʨ ʥʘ ʬʫʥʢʮʠʷ ʩʝ 

ʜʝʬʠʥʠʨʘ ʢʘʪʦ register, ʪʦʚʘ ʝ ʟʘʷʚʢʘ ʟʘ ʢʦʤʧʠʣʘʪʦʨʘ ʜʘ 

ʟʘʜʝʣʠ ʧʘʤʝʪ ʟʘ ʪʘʟʠ ʧʨʦʤʝʥʣʠʚʘ ʪʘʢʘ, ʯʝ ʜʦʩʪʲʧʲʪ ʜʦ ʥʝʷ ʜʘ 

ʙʲʜʝ ʤʘʢʩʠʤʘʣʥʦ ʙʲʨʟ, ʥʘʧʨʠʤʝʨ ʚʲʚ ʚʲʪʨʝʰʥʠʪʝ ʨʝʛʠʩʪʨʠ 

ʥʘ ʧʨʦʮʝʩʦʨʘ ʚʤʝʩʪʦ ʚ RAM ʧʘʤʝʪʪʘ. ɸʢʦ ʢʦʤʧʠʣʘʪʦʨʲʪ ʥʝ 

ʤʦʞʝ ʜʘ ʫʜʦʚʣʝʪʚʦʨʠ ʪʘʟʠ ʟʘʷʚʢʘ, ʧʨʦʤʝʥʣʠʚʘʪʘ ʩʝ 

ʩʲʭʨʘʥʷʚʘ ʢʘʪʦ ʦʙʠʢʥʦʚʝʥʘ auto-ʧʨʦʤʝʥʣʠʚʘ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ 

auto-ʧʨʦʤʝʥʣʠʚʠʪʝ ʦʙʘʯʝ, ʘʜʨʝʩʲʪ ʥʘ register-ʧʨʦʤʝʥʣʠʚʠʪʝ 

ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʩ ʦʧʝʨʘʮʠʷʪʘ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʘʜʨʝʩ &. 

 

 

 

 

 

 

 

 

 

 

Á static 

 

ʂʣʘʩ ʧʘʤʝʪ static ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʢʲʤ ʛʣʦʙʘʣʥʠ ʠ 

ʣʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ (ʙʝʟ ʧʘʨʘʤʝʪʨʠ ʥʘ ʬʫʥʢʮʠʠ). 

 
Ȩɝɒɣ ɡɒɞɗɤ static  

 
static Ȭȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ 
ˮ ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ;  

 

ʆʧʝʨʘʮʠʷʪʘ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʘʜʨʝʩ & ʥe ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʠʣʘʛʘ ʢʲʤ register-ʣʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ. 

 

ʂʣʶʯʦʚʘʪʘ ʜʫʤʘ register ʥʘ ʧʨʘʢʪʠʢʘ ʤʦʞʝ ʜʘ ʥʝ ʩʝ 

ʠʟʧʦʣʟʚʘ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʢʦʤʧʠʣʘʪʦʨʠ ʩʘ ʜʦʩʪʘʪʲʥʦ 

ʠʥʪʝʣʠʛʝʥʪʥʠ ʩʘʤʠ ʜʘ ʧʨʝʮʝʥʷʚʘʪ ʜʘʣʠ ʜʘ ʦʧʪʠʤʠʟʠʨʘʪ 

ʜʦʩʪʲʧʘ ʜʦ ʜʘʜʝʥʘ ʧʨʦʤʝʥʣʠʚʘ ʠʣʠ ʥʝ.  
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ɜɬɖɗɤɠ  

 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɞɠɘɗ ɖɒ ɗƙ 

const  
volatile  
const volatile ɚɝɚ volatile const  
 

ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɗ ɡɢɚɝɒɕɒ ɣɒɞɠ ɔɬɢɧɥ ɟɱɜɠɚ ɓɒəɠɔɚ ɤɚɡɠɔɗ ɚ 
ɞɠɘɗ ɖɒ ɗƙ 

signed      ( int  ɚɝɚ char )  
unsigned    ( int  ɚɝɚ char )  
short     ( int )  
long     ( int )  
signed short    ( int )  
signed long    ( int )  
signed long  long C99  ( int )  
unsigned short   ( int )  
unsigned long   ( int )  
unsigned long  long C99 ( int )  
 

ɤɚɡ 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɠɓɗɜɤɗɟ ɤɚɡ ɔ ɗəɚɜɒ ȯƙ 

Á ȟɒəɠɔɚ ɤɚɡɠɔɗ ƽ_Bool C99, char , int , float ,  double );  
 

Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...} ) ;  
 

Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...} ) ;  
 

Á Ȫɒɣɚɔɚ ( T[] ) ;  
 

Á ȱɜɒəɒɤɗɝɚ ( T*) ;  
 

Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} ) ;  
 
Á typedef - ɚɞɗƚ 

 
ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ 

Ȧɞɗ ɟɒ ɝɠɜɒɝɟɒ ɚɝɚ ɕɝɠɓɒɝɟɒ ɡɢɠɞɗɟɝɚɔɒƗ əɒɖɒɖɗɟɠ ɩɢɗə 
ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ  
 

ɚɟɚɨɚɒɝɚəɒɤɠɢȬȭȴ 
 Ȳɠɢɞɒɤɬɤ ɟɒ ɚɟɚɨɚɒɝɚəɒɤɠɢÁ əɒɔɚɣɚ ɠɤ ɤɚɡɒ ɟɒ ɡɢɠɞɗɟɝɚɔɒɤɒƚ  

 

ʉʪʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ (ʛʣʦʙʘʣʥʠ ʠ ʣʦʢʘʣʥʠ) ʩʝ ʩʲʭʨʘʥʷʚʘʪ  

ʠʟʚʲʥ ʩʪʝʢʘ ʠ ʩʲʱʝʩʪʚʫʚʘʪ ʧʨʝʟ ʮʷʣʦʪʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʧʨʦʛʨʘʤʘʪʘ.  ʊʝ ʩʝ ʩʲʟʜʘʚʘʪ ʧʨʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘ. 

ɸʢʦ ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʝ ʩʲʧʨʦʚʦʜʝʥʘ ʠ ʩ 

ʠʥʠʮʠʘʣʠʟʘʪʦʨ, ʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʥʠʮʠʘʣʠʟʘʪʦʨʘ ʩʝ 
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ʧʨʠʩʚʦʷʚʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʩʲʱʦ ʧʨʠ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ. 

 

ʂʦʛʘʪʦ ʝʜʥʘ ʣʦʢʘʣʥʘ ʧʨʦʤʝʥʣʠʚʘ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʪʦ static, ʩʝ 

ʧʨʦʤʝʥʷ ʚʨʝʤʝʪʦ ʡ ʥʘ ʞʠʚʦʪ. ʇʘʤʝʪʪʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʩʪʘʪʠʯʥʠʪʝ ʣʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʟʘʧʘʟʚʘ ʧʨʝʟ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʮʷʣʘʪʘ ʧʨʦʛʨʘʤʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʦʙʣʘʩʪʪʘ ʥʘ 

ʚʠʜʠʤʦʩʪ ʩʠ ʦʩʪʘʚʘ ʙʣʦʢʘ, ʚ ʢʦʡʪʦ ʝ ʜʝʬʠʥʠʨʘʥʘ ʪʘʟʠ 

ʧʨʦʤʝʥʣʠʚʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʠ ʠʟʣʠʟʘʥʝ ʦʪ ʙʣʦʢʘ 

ʧʨʦʤʝʥʣʠʚʘʪʘ ʥʝ ʝ ʜʦʩʪʲʧʥʘ, ʥʦ ʩʪʦʡʥʦʩʪʪʘ ʡ ʩʝ ʟʘʧʘʟʚʘ.  

 

ɻʣʦʙʘʣʥʠʪʝ ʩʪʘʪʠʯʥʠ ʧʨʦʤʝʥʣʠʚʠ ʩʘ ʜʦʩʪʲʧʥʠ ʩʘʤʦ ʚʲʚ 

ʬʘʡʣʘ, ʚ ʢʦʡʪʦ ʩʘ ʜʝʬʠʥʠʨʘʥʠ. ʀʤʝʥʘʪʘ ʥʘ ʩʪʘʪʠʯʥʠ 

ʛʣʦʙʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ, ʜʝʬʠʥʠʨʘʥʠ ʚ ʨʘʟʣʠʯʥʠ ʬʘʡʣʦʚʝ, 

ʤʦʛʘʪ ʜʘ ʩʲʚʧʘʜʘʪ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʚʩʷʢʘ ʧʨʦʤʝʥʣʠʚʘ ʝ 

ʜʦʩʪʲʧʥʘ ʩʘʤʦ ʚʲʚ ʬʘʡʣʘ, ʚ ʢʦʡʪʦ ʝ ʜʝʬʠʥʠʨʘʥʘ ʠ ʥʷʤʘ ʥʠʱʦ 

ʦʙʱʦ ʩ ʜʨʫʛʘʪʘ ʧʨʦʤʝʥʣʠʚʘ.  

 

 

 

 

 

Á extern 

 

ɻʣʦʙʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʙʝʟ ʥʠʢʘʢʲʚ ʩʧʝʮʠʬʠʢʘʪʦʨ ʟʘ ʢʣʘʩ-

ʧʘʤʝʪ ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ ʚʩʠʯʢʠ ʬʘʡʣʦʚʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʪʝ ʧʨʘʚʠʣʘ. ɻʣʦʙʘʣʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʠʤʘ 

ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʦʪ ʪʦʯʢʘʪʘ ʥʘ ʜʝʬʠʥʠʨʘʥʝʪʦ ʩʠ ʜʦ ʢʨʘʷ 

ʥʘ ʬʘʡʣʘ. ɸʢʦ ʪʘʟʠ ʧʨʦʤʝʥʣʠʚʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʝʜʠ ʪʦʯʢʘʪʘ ʥʘ 

ʜʝʬʠʥʠʨʘʥʝʪʦ ʩʠ ʠʣʠ ʚ ʜʨʫʛ ʬʘʡʣ, ʪʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʝʢʣʘʨʠʨʘ. 

ɼʝʢʣʘʨʘʮʠʷʪʘ ʠʟʛʣʝʞʜʘ ʢʘʪʦ ʜʝʬʠʥʠʮʠʷʪʘ ʩʘʤʦ, ʯʝ ʩʝ ʜʦʙʘʚʷ 

ʢʣʶʯʦʚʘʪʘ ʜʫʤʘ extern. ɼʝʢʣʘʨʘʮʠʷʪʘ ʥʝ ʚʦʜʠ ʜʦ ʟʘʜʝʣʷʥʝ ʥʘ 

ʧʘʤʝʪ ʟʘ ʧʨʦʤʝʥʣʠʚʘʪʘ, ʘ ʝ ʧʨʦʩʪʦ ʫʢʘʟʘʥʠʝ ʟʘ ʢʦʤʧʠʣʘʪʦʨʘ, 

ʯʝ ʪʘʟʠ ʧʨʦʤʝʥʣʠʚʘ ʚʝʯʝ ʝ ʜʝʬʠʥʠʨʘʥʘ ʥʘ ʜʨʫʛʦ ʤʷʩʪʦ ʚ 

ʧʨʦʛʨʘʤʘʪʘ. 

 

 

 

ɸʢʦ ʝʜʥʘ ʛʣʦʙʘʣʥʘ ʧʨʦʤʝʥʣʠʚʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʚʲʚ 

ʬʘʡʣʘ, ʚ ʢʦʡʪʦ ʝ ʜʝʬʠʥʠʨʘʥʘ, ʥʘʧʨʘʚʝʪʝ ʷ ʩʪʘʪʠʯʥʘ. 
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Ȩɝɒɣ ɡɒɞɗɤ ÅØÔÅÒÎ 
 
extern  ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ  
ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ;  
 
ɜɬɖɗɤɠ  

 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɞɠɘɗ ɖɒ ɗƙ 

const  
volatile  
const volatile ɚɝɚ volatile const  
 

ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɗ ɡɢɚɝɒɕɒ ɣɒɞɠ ɔɬɢɧɥ ɟɱɜɠɚ ɓɒəɠɔɚ ɤɚɡɠɔɗ ɚ 
ɞɠɘɗ ɖɒ ɗƙ 

signed      ( int  ɚɝɚ char )  
unsigned    ( int  ɚɝɚ char )  
short     ( int )  
long     ( int )  
signed short    ( int )  
signed long    ( int )  
signed long  long C99  ( int )  
unsigned sho rt   ( int )  
unsigned long   ( int )  
unsigned long  long C99 ( int )  

 
ɤɚɡ 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɠɓɗɜɤɗɟ ɤɚɡ ɔ ɗəɚɜɒ ȯƙ 
 

Á ȟɒəɠɔɚ ɤɚɡɠɔɗ ƽ_Bool C99, char , int , float ,  double );  
 

Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...} ) ;  
 

Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...} ) ;  
 

Á Ȫɒɣɚɔɚ ( T[] ) ;  
 

Á ȱɜɒəɒɤɗɝɚ ( T*) ;  
 

Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} ) ;  
 
Á typedef - ɚɞɗƚ 

 
ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ 

Ȧɞɗ ɟɒ ɔɬɟɪɟɒ ɡɢɠɞɗɟɝɚɔɒƗ əɒɖɒɖɗɟɠ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ  

 

ɻʣʦʙʘʣʥʠʪʝ ʥʝʩʪʘʪʠʯʥʠ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ ʚʲʥʰʥʠ 

ʧʨʦʤʝʥʣʠʚʠ. ɺʲʥʰʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ  ʠʟʚʲʥ 

ʩʪʝʢʘ ʠ ʩʲʱʝʩʪʚʫʚʘʪ ʧʨʝʟ ʮʷʣʦʪʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ.  ʊʝ ʩʝ ʩʲʟʜʘʚʘʪ ʧʨʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘ. ɸʢʦ 
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ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʝ ʩʲʧʨʦʚʦʜʝʥʘ ʠ ʩ 

ʠʥʠʮʠʘʣʠʟʘʪʦʨ, ʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʥʠʮʠʘʣʠʟʘʪʦʨʘ ʩʝ 

ʧʨʠʩʚʦʷʚʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʩʲʱʦ ʧʨʠ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ. 

 

 

 

 

 

 

 

Á typedef 

 

Kʣʘʩ ʧʘʤʝʪ typedef1 ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʜʨʫʛʠ ʠʤʝʥʘ 

ʥʘ ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʠɦ ʪʠʧʦʚʝ.  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʂʣʶʯʦʚʘʪʘ ʜʫʤʘ typedef ʚ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʥʝ ʝ 

ʩʧʝʮʠʬʠʢʘʪʦʨ ʟʘ ʢʣʘʩ ʧʘʤʝʪ. ʊʷ ʩʝ ʥʘʨʠʯʘ ʪʘʢʘ ʩʘʤʦ ʦʪ ʩʠʥʪʘʢʪʠʯʥʘ 

ʛʣʝʜʥʘ ʪʦʯʢʘ, ʪʲʡ ʢʘʪʦ ʩʘʤʦ ʝʜʥʘ ʦʪ ʢʣʶʯʦʚʠ ʜʫʤʠ ʦʪ ʊʘʙʣ.91 ʤʦʞʝ ʜʘ 

ʧʨʠʩʲʩʪʚʘ ʚ ʜʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʝʜʥʘ ʧʨʦʤʝʥʣʠʚʘ. 

_____________________________________________________________ 

 
Ȣɗɜɝɒɢɒɨɚɱ ɟɒ ÔÙÐÅÄÅÆ ɚɞɗ 

 
typedef Ȭȭȴ ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ  
ɟɠɔɠ-ɚɞɗ-ɟɒ-ɤɚɡƘ 
 
ɚɝɚ  
 
typedef Ȭȭȴ ɤɚɡ-ɢɗəɥɝɤɒɤ ɟɠɔɠ-ɚɞɗ-ɟɒ-ɤɚɡ ƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
 
ɜɬɖɗɤɠ  

 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɞɠɘɗ ɖɒ ɗƙ 

const  
volatile  
const volatile ɚɝɚ volatile const  
 

ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɗ ɡɢɚɝɒɕɒ ɣɒɞɠ ɔɬɢɧɥ ɟɱɜɠɚ ɓɒəɠɔɚ ɤɚɡɠɔɗ ɚ 
ɞɠɘɗ ɖɒ ɗƙ 

signed      ( int  ɚɝɚ char )  
unsigned    ( int  ɚɝɚ char )  

ɺʲʧʨʝʢʠ, ʯʝ ʛʣʦʙʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ (ʩʪʘʪʠʯʥʠ ʠʣʠ 

ʚʲʥʰʥʠ) ʤʦʛʘʪ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ ʥʘʚʩʷʢʲʜʝ ʚ ʝʜʠʥ ʬʘʡʣ, 

ʩʪʠʛʘ ʜʘ ʩʘ ʠʟʚʲʥ ʬʫʥʢʮʠʷ, ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ ʝ ʜʝʬʠʥʠʮʠʠʪʝ 

ʠʤ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʬʘʡʣʘ ʧʨʝʜʠ ʚʩʠʯʢʠ 

ʬʫʥʢʮʠʠ. 
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short     ( int )  
long     ( int )  
signed short    ( int )  
signed long    ( int )  
signed long  long C99  ( int )  
unsigned short   ( int )  
unsigned long   ( int )  
unsigned long  long C99 ( int )  
 

ɤɚɡ 
 Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɠɓɗɜɤɗɟ ɤɚɡ ɔ ɗəɚɜɒ ȯƙ 
 

Á ȟɒəɠɔɚ ɤɚɡɠɔɗ ƽ_Bool C99, char , int , float ,  double );  
 

Á Ȧəɓɢɠɱɔɒɟɚɱ ( enum {...} ) ;  
 

Á Ȭɓɗɖɚɟɗɟɚɱ ( union  {...} ) ;  
 

Á Ȫɒɣɚɔɚ ( T[] ) ;  
 

Á ȱɜɒəɒɤɗɝɚ ( T*) ;  
 

Á ȯɤɢɥɜɤɥɢɚ ( struct  {...} ) ;  
 
Á typedef - ɚɞɗƚ 

 
ɟɠɔɠ-ɚɞɗ-ɟɒ-ɤɚɡ  
 ȯɚɟɠɟɚɞ ɟɒ ɤɚɡɒ ɤɚɡƗ əɒɖɒɖɗɟ ɩɢɗə ɚɖɗɟɤɚɦɚɜɒɤɠɢ.  

 

ʇʨʠʤʝʨ:  
 
typedef  unsigned  char  uint8 ;  
typedef  uint8  ubyte ;  

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʠʪʝ uint8 ʠ ubyte ʩʘ ʜʨʫʛʠ ʠʤʝʥʘ ʥʘ ʪʠʧʘ 

unsigned char. ʄʦʞʝ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘʪʝ ʥʘʚʩʷʢʲʜʝ, ʢʲʜʝʪʦ 

ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʪʠʧʘ unsigned char. 

 
uint8  x;  
ubyte  y;  
 
uint8  fo o( uint8  a, uint8  b) { /*...*/ }  

 

ʇʨʠʤʝʨ:  
 
typedef  struct  
{  
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 int  x;  
 int  y;  
 int  z;  
} Coordinate ;  
 
Coordinate  coordinate;  

 

ʂʣʶʯʦʚʘʪʘ ʜʫʤʘ typedef ʧʦʟʚʦʣʷʚʘ ʩʚʝʞʜʘʥʝ ʥʘ ʩʣʦʞʥʠ 

ʜʝʬʠʥʠʮʠʠ ʥʘ ʧʨʦʤʝʥʣʠʚʠ ʜʦ ʢʣʘʩʠʯʝʩʢʘʪʘ ʬʦʨʤʘ: 

 
ɜɔɒɝɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɣɡɗɨɚɦɚɜɒɤɠɢ-ɤɚɡȬȭȴ ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ;  

 

ʅʘʧʨʠʤʝʨ ʩʨʘʚʥʝʪʝ ʩʣʝʜʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ: 

 
int * (* ptrToFunction )( void );  /* 1 */  

 

ʠ 

 
typedef int * (* ptrToFunction Type)( void );  /* 2 */  
ptrToFunction Type ptrToFunction ; /* 3 */  

 

ʂʦʥʩʪʨʫʢʮʠʷ 1 ʩʝ ʠʥʪʝʧʨʝʪʠʨʘ ʢʘʪʦ ʫʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ, 

ʢʦ̫ʪʦ ʥʷʤʘ ʧʘʨʘʤʝʪʨʠ ʠ ʚʨʲʱʘ ʫʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪʠ ʪʠʧ int. 

 

ʂʦʥʩʪʨʫʢʮʠʷ 2 ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʝʢʣʘʨʘʮʠʷ ʥʘ ʪʠʧ 

ptrToFunctionType, ʢʦʡʪʦ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘ ʢʘʪʦ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʬʫʥʢʮʠʷ, ʢʦʷʪʦ ʥʷʤʘ ʧʘʨʘʤʝʪʨʠ ʠ ʚʨʲʱʘ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʦʙʝʢʪʠ ʪʠʧ int. 

 

ʂʦʥʩʪʨʫʢʮʠʷ 3 ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʝʬʠʥʠʮʠʷ ʥʘ ʧʨʦʤeʥʣʠʚʘ 

ptrToFunction ʦʪ ʪʠʧ ptrToFunctionType, ʪ.ʝ.. ptrToFunction ʝ 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ, ʢʦʷʪʦ ʥʷʤʘ ʧʘʨʘʤʝʪʨʠ ʠ ʚʨʲʱʘ 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪʠ ʪʠʧ int. 

 

ɼʝʢʣʘʨʘʮʠʷʪʘ ʥʘ typedef-ʠʤʝ ʝ ʚʠʜʠʤʘ ʦʪ ʤʷʩʪʦʪʦ ʥʘ 

ʜʝʢʣʘʨʘʮʠʷʪʘ ʜʦ ʢʨʘʷ ʥʘ ʙʣʦʢʘ ʠʣʠ ʬʘʡʣʘ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ 

ʜʝʢʣʘʨʘʮʠʷʪʘ. 
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 ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ 

 

ʃʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ (auto ʠ register) ʦʪ ʩʢʘʣʘʨʝʥ ʪʠʧ 

ʤʦʛʘʪ ʜʘ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʩ ʚʩʝʢʠ ʠʟʨʘʟ, ʯʠʡʪʦ ʪʠʧ ʝ 

ʩʲʚʤʝʩʪʠʤ ʩ ʪʠʧʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ.  

 

ɺʲʥʰʥʠʪʝ ʠ ʩʪʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ (ʣʦʢʘʣʥʠ ʠ ʛʣʦʙʘʣʥʠ) 

ʦʪ ʩʢʘʣʘʨʝʥ ʪʠʧ ʠʟʠʩʢʚʘʪ ʠʥʠʮʠʘʣʠʟʘʪʦʨʲʪ ʜʘ ʝ 

ʂʆʅʉʊɸʅʊɽʅ1 ʠʟʨʘʟ, ʯʠʡʪʦ ʪʠʧ ʝ ʩʲʚʤʝʩʪʠʤ ʩ ʪʠʧʘ ʥʘ 

ʧʨʦʤʝʥʣʠʚʘʪʘ.  

 

ʇʨʦʤʝʥʣʠʚʠ ʦʪ ʘʛʨʝʛʘʪʝʥ ʪʠʧ ʠ ʦʙʝʜʠʥʝʥʠʷ ʠʟʠʩʢʚʘʪ 

ʠʥʠʮʠʘʣʠʟʘʪʦʨʲʪ ʜʘ ʝ ʂʆʅʉʊɸʅʊɽʅ1 ʠʟʨʘʟ, ʯʠʡʪʦ ʪʠʧ ʝ 

ʩʲʚʤʝʩʪʠʤ ʩ ʪʠʧʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ 

ʧʨʦʤʝʥʣʠʚʘʪʘ ʝ ʣʦʢʘʣʥʘ (auto ʠ register)2, ʚʲʥʰʥʘ ʠʣʠ 

ʩʪʘʪʠʯʥʘ (ʣʦʢʘʣʥʘ ʠ ʛʣʦʙʘʣʥʘ). 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʂʦʥʩʪʘʥʪʝʥ ʝ ʠʟʨʘʟ ʝ ʠʟʨʘʟ, ʯʠʷʪʦ ʩʪʦʡʥʦʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʠʟʯʠʩʣʝʥʘ ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʤʧʠʣʠʨʘʥʝ ʥʘ ʢʦʜʘ. 

_____________________________________________________________ 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ2: ʉ99 ʧʨʝʤʘʭʚʘ ʪʦʚʘ ʦʛʨʘʥʠʯʝʥʠʝ ʠ ʧʦʟʚʦʣʷʚʘ 

ɸʢʦ ʚ ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘ ʠʣʠ ʧʘʨʘʤʝʪʲʨ ʥʘ 

ʬʫʥʢʮʠʷ  ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʚʘʣʠʬʠʢʘʪʦʨʠ ʥʘ ʪʠʧʘ ʠ ʟʘ ʪʠʧ ʩʝ 

ʠʟʧʦʣʟʚʘ typedef-ʠʤʝ, ʢʦʝʪʦ ʩʲʜʲʨʞʘ ʚʝʯʝ ʚ ʩʝʙʝ ʩʠ ʩʲʱʠʪʝ 

ʢʚʘʣʠʬʠʢʘʪʦʨʠ ʥʘ ʪʠʧʘ, ʪʦ ʢʦʤʠʣʘʪʦʨʲʪ   ʠʛʥʦʨʠʨʘ 

ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʢʚʘʣʠʬʠʢʘʪʦʨʠ. 

 

ʇʨʠʤʝʨ: 

 
typedef  volatile  int  type ;  
 
volatile  type  var;  
        ί 
volatile  volatile  i nt  var;  γ volatile  int  var;  
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ʠʥʠʮʠʘʣʠʟʘʪʦʨʠʪʝ ʥʘ ʣʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ ʩ ʢʣʘʩ ʧʘʤʝʪ auto ʠʣʠ 

register ʜʘ ʙʲʜʘʪ ʚʩʷʢʘʢʚʠ ʠʟʨʘʟʠ. 

_____________________________________________________________ 

 

ɸʢʦ ʣʠʧʩʚʘ ʠʥʠʮʠʘʣʠʟʘʪʦʨ, ʚʲʥʰʥʠʪʝ ʠ ʩʪʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ ʚ 0 ʟʘ 

ʮʝʣʦʯʠʩʣʝʥʠ ʠ ʫʢʘʟʘʪʝʣʥʠ ʪʠʧʦʚʝ, ʠ 0.0 ʟʘ ʪʠʧʦʚʝ ʩ ʧʣʘʚʘʱʘ 

ʟʘʧʝʪʘʷ. ʃʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ (auto ʠ register) ʥʝ ʩʝ 

ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ ʠ ʩʲʜʲʨʞʘʪ 

ʧʨʦʠʟʚʦʣʥʘ ʩʪʦʡʥʦʩʪ (ʊʘʙʣ.92). 

 
ʢʣʘʩ 

ʧʘʤʝʪ 
ʪʠʧ ʠʥʠʮʠʘʣʠʟʘʪʦʨ 

ʧʦʜʨʘʟʙʠʨʘʱ ʩʝ 

ʠʥʠʮʠʘʣʠʟʘʪʦʨ 

static/ 

extern 
ʩʢʘʣʘʨʝʥ ʢʦʥʩʪʘʥʪʝʥ ʠʟʨʘʟ 0 / 0.0 

static/ 

extern 
ʤʘʩʠʚ {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 0 / 0.0 

static/ 

extern 
ʩʪʨʫʢʪʫʨʘ {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 0 / 0.0 

static/ 

extern 
ʦʙʝʜʠʥʝʥʠʝ ʢʦʥʩʪʘʥʪʝʥ ʠʟʨʘʟ 0 / 0.0 

auto/ 

register 
ʩʢʘʣʘʨʝʥ ʚʩʷʢʘʢʲʚ ʠʟʨʘʟ ʥʝʜʝʬʠʥʠʨʘʥ 

auto/ 

register 
ʤʘʩʠʚ 

Á {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 

Á {  ʩʧʠʩʲʢ-ʚʩʷʢʘʢʚʠ-ʠʟʨʘʟʠC99}  
ʥʝʜʝʬʠʥʠʨʘʥ 

auto/ 

register 
ʩʪʨʫʢʪʫʨʘ 

Á {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 

Á {  ʩʧʠʩʲʢ-ʚʩʷʢʘʢʚʠ-ʠʟʨʘʟʠC99}  

Á struct-ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʩʲʱʠʷ ʪʠʧ 

ʥʝʜʝʬʠʥʠʨʘʥ 

auto/ 

register 
ʦʙʝʜʠʥʝʥʠʝ 

Á {ʩʧʠʩʲʢ-ʢʦʥʩʪʘʥʪʥʠ-ʠʟʨʘʟʠ} 

Á {  ʩʧʠʩʲʢ-ʚʩ̫ʢʘʢʚʠ-ʠʟʨʘʟʠC99}  

Á union-ʧʨʦʤʝʥʣʠʚʘ ʦʪ ʩʲʱʠʷ ʪʠʧ 

ʥʝʜʝʬʠʥʠʨʘʥ 

 

ʊʘʙʣ. 92 ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʤʝʥʣʠʚʠ 
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24 ʂʦʥʩʪʘʥʪʠ 

 

ʂʦʥʩʪʘʥʪʘʪʘ ʝ ʬʠʢʩʠʨʘʥʘ ʩʪʦʡʥʦʩʪ, ʢʦʷʪʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʤʝʥʷ ʚ ʧʨʦʛʨʘʤʘʪʘ. ʂʦʥʩʪʘʥʪʠʪʝ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ ʣʠʪʝʨʘʣʠ, 

ʟʘ ʜʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʦʙʝʢʪʠʪʝ, ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʩ const, 

ʯʠʠʪʦ ʩʪʦʡʥʦʩʪʠ ʩʲʱʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʤʝʥʷʪ ʚ ʧʨʦʛʨʘʤʘʪʘ. 

ɺʩʷʢʘ ʢʦʥʩʪʘʥʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʩʪʦʡʥʦʩʪ ʠ ʪʠʧ. 

 

ɽʟʠʢʲʪ ʉ ʜʝʬʠʥʠʨʘ ʩʣʝʜʥʠʪʝ ʢʦʥʩʪʘʥʪʠ: 

 

Á ʎʝʣʦʯʠʩʣʝʥʠ ʢʦʥʩʪʘʥʪʠ; 

 

Á ʂʦʥʩʪʘʥʪʠ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ; 

 

Á ʉʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ; 

 

Á ʅʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ. 

 

 

 ʎʝʣʦʯʠʩʣʝʥʠ ʢʦʥʩʪʘʥʪʠ 

 

ɽʟʠʢʲʪ ʉ ʠʟʧʦʣʟʚʘ ʪʨʠ ʬʦʨʤʘʪʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʢʦʥʩʪʘʥʪʠ:  ʜʝʩʝʪʠʯʥʠ, ʦʩʤʠʯʥʠ1 ʠ 

ʰʝʩʪʥʘʡʩʝʪʠʯʥʠ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʆʩʤʠʯʥʠʪʝ ʢʦʥʩʪʘʥʪʠ ʥʘ ʧʨʘʢʪʠʢʘ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ. ʊʫʢ ʩʘ 

ʩʧʦʤʝʥʘʪʠ ʩʘʤʦ ʟʘ ʧʲʣʥʦʪʘ. 

_____________________________________________________________ 

 

ɼʝʩʝʪʠʯʥʠʪʝ ʢʦʥʩʪʘʥʪʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ 

ʘʨʘʙʩʢʠʪʝ ʮʠʬʨʠ 0 õ 9, ʢʘʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʟʘʧʦʯʚʘʪ ʩ 0. 

 

ʇʨʠʤʝʨ: 10, 123, 64674, -100 ʠ ʪ.ʥ. 

 

ʐʝʩʪʥʘʡʩʝʪʠʯʥʠʪʝ ʢʦʥʩʪʘʥʪʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʧʨʝʬʠʢʩʘ 0x 
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(ʠʣʠ 0X) ʧʦʩʣʝʜʚʘʥ ʦʪ ʘʨʘʙʩʢʠʪʝ ʮʠʬʨʠ 0 õ 9 ʠ ʣʘʪʠʥʩʢʠʪʝ 

ʙʫʢʚʠ a õ f (A õ F).  

 

ʇʨʠʤʝʨ: 0x12, 0xa1 (ʠʣʠ 0xA1), 0xFF (ʠʣʠ 0xff) ʠ ʪ.ʥ. 

 

ʊʠʧʲʪ ʥʘ ʝʜʥʘ ʮʝʣʦʯʠʩʣʝʥʘ ʢʦʥʩʪʘʥʪʘ ʝ ʧʲʨʚʠʷʪ ʮʝʣʦʯʠʩʣʝʥ 

ʪʠʧ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ int, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʩʪʦʡʥʦʩʪʪʘ 

ʡ. ʄʠʥʠʤʘʣʥʠʷʪ ʪʠʧ ʥʘ ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʢʦʥʩʪʘʥʪʠ ʤʦʞʝ 

ʠʟʨʠʯʥʦ ʜʘ ʙʲʜʝ ʫʢʘʟʘʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʣʝʜʥʠʪʝ ʩʫʬʠʢʩʠ. 

 

Á U ʠʣʠ u ï unsigned int; 

 

Á L ʠʣʠ l ï long int; 

 

Á UL ʠʣʠ ul ï unsigned long int; 

 

Á LLC99 ʠʣʠ ll C99 ï long long int; 

 

Á ULL  C99 ʠʣʠ ull C99 ï unsigned long long int 

 

ʊʘʙʣ.93 ʦʧʠʩʚʘ ʚ ʨʝʟʶʤʝ ʪʠʧʘ, ʢʦʡʪʦ ʢʦʤʧʠʣʘʪʦʨʘ ʱʝ 

ʥʘʟʥʘʯʠ ʥʘ ʝʜʥʘ ʮʝʣʦʯʠʩʣʝʥʘ ʢʦʥʩʪʘʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʩʪʦʡʥʦʩʪʪʘ, ʬʦʨʤʘʪʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʫʬʠʢʩ. 

 

ʩʫʬʠʢʩ 
ʜʝʩʝʪʠʯʥʠ ʰʝʩʪʥʘʡʩʝʪʠʯʥʠ 

ʉ89 ʉ99 ʉ89 ʉ99 

- 

int 

long int 

unsigned long int 

int 

long int 

long long int  

int 

unsigned  int 

long int 

unsigned long int 

int 

unsigned int 

long int 

unsigned long int 

long long int  

unsigned long long int 

u 
ʠʣʠ 

U 

unsigned int 

unsigned long int  

unsigned int 

unsigned long int  

unsigned long long int  

unsigned int 

unsigned long int 

unsigned int 

unsigned long int 

unsigned long long int  

l 
ʠʣʠ 

L  

long int  

unsigned long int 

long int  

long long int 

long 

unsigned long  

long 

unsigned long int  

long long int  

unsigned long long int  

ul unsigned long int unsigned long int unsigned long unsigned long int 
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ʠʣʠ 

UL  

unsigned long long int unsigned long long int 

llC99 
ʠʣʠ 

LL  C99 

 long long int  
long long int 

unsigned long long int  

ull  C99 

ʠʣʠ 

ULL  C99 

 unsigned long long int   unsigned long long int  

 

ʊʘʙʣ. 93 ʊʠʥ ʥʘ ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʢʦʥʩʪʘʥʪʠ ʚ ʉ89 /ʉ99 
 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʢʦʥʩʪʘʥʪʘʪʘ ʝ ʪʚʲʨʜʝ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʩʝ 

ʧʦʙʝʨʝ ʠ ʚ ʥʘʡ-ʛʦʣʝʤʠʷ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ, ʨʝʟʫʣʪʘʪʲʪ ʝ 

ʥʝʜʝʬʠʥʠʨʘʥ. 

 

ʈʘʟʤʝʨʠʪʝ ʥʘ ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʢʦʥʩʪʘʥʪʠ ʟʘ ʚʩʝʢʠ ʢʦʤʧʠʣʘʪʦʨ 

ʩʘ ʦʧʠʩʘʥʠ ʚ ʭʝʜʲʨ-ʬʘʡʣʘ  <limits.h>. 

 

 

 ʂʦʥʩʪʘʥʪʠ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

 

ʂʦʥʩʪʘʥʪʠʪʝ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʠʤʘʪ ʮʷʣʘ ʠ ʜʨʦʙʥʘ ʯʘʩʪ. ʊʝ 

ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʧʠʩʚʘʪ ʧʦ ʩʣʝʜʥʠʪʝ ʥʘʯʠʥʠ: 

 
ɖɗɣ-ɨɱɝɒ-ɩɒɣɤƚɖɗɣ-ɖɢɠɓɟɒ-ɩɒɣɤȣƽɚɝɚ ɗƾ˫ɣɤɗɡɗɟ 
 
ʣ8ƽɚɝɚ Øƾɪɗɣ-ɨɱɝɒ-ɩɒɣɤƚɪɗɣ-ɖɢɠɓɟɒ-ɩɒɣɤȮƽɚɝɚ ɢƾ˫ɣɤɗɡɗɟȯʮʮ 
 
ɜɬɖɗɤɠ 
 
ɖɗɣ-ɨɱɝɒ-ɩɒɣɤ 
ɖɗɣ-ɖɢɠɓɟɒ-ɩɒɣɤ 
 ȭɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ ɠɤ ɖɗɣɗɤɚɩɟɚ ɨɚɦɢɚ ʣ˭ʮ 

 
ɪɗɣ-ɨɱɝɒ-ɩɒɣɤ 
ɪɗɣ-ɖɢɠɓɟɒ-ɩɒɣɤ 
 ȭɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ ɠɤ ɪɗɣɤɟɒɛɣɗɤɚɩɟɚ ɨɚɦɢɚ ʣ˭F(ɚɝɚ Æ)  
 
ȣƽɚɝɚ ɗƾ 
 Ȣɗɣɗɤɚɩɟɒ ɗɜɣɡɠɟɗɟɤɒ ƽɥɜɒəɔɒ ɣɤɗɡɗɟ ɟɒ ʦʣƾ 

 
Pƽɚɝɚ p)  

ȶɗɣɤɟɒɛɣɗɤɚɩɟɒ ɗɜɣɡɠɟɗɟɤɒ ƽɥɜɒəɔɒ ɣɤɗɡɗɟ ɟɒ 2)  
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ɣɤɗɡɗɟ 
 ȭɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ ɠɤ ɖɗɣɗɤɚɩɟɚ ɨɚɦɢɚ ʣ˭ʮ 
 
ʣ8ƽɚɝɚ Øƾ 
 ȶɗɣɤɟɒɛɣɗɤɚɩɗɟ ɡɢɗɦɚɜɣƗ ɥɜɒəɔɒɫ ɪɗɣɤɟɒɛɣɗɤɚɩɟɒ ɜɠɟɣɤɒɟɤɒ 

 

ɺ ʩʣʫʯʘʡ, ʯʝ ʮʷʣʘʪʘ ʠʣʠ ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʝ 0, ʪʷ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʫʩʥʝ, ʥʦ ʨʘʟʜʝʣʠʪʝʣʥʘʪʘ ʪʦʯʢʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ 

ʧʨʠʩʲʩʪʚʘ. ʀʤʝʥʥʦ, ʪʷ ʝ ʫʢʘʟʘʥʠʝ ʟʘ ʢʦʤʧʠʣʘʪʦʨʘ, ʯʝ 

ʜʘʜʝʥʘʪʘ ʢʦʥʩʪʘʥʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʚʲʪʨʝʰʥʦ ʢʘʪʦ 

ʢʦʥʩʪʘʥʪʘ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ. ʂʦʛʘʪʦ ʩʪʝʧʝʥʪʘ ʝ 

ʧʦʣʦʞʠʪʝʣʥʘ, ʟʥʘʢʲʪ + ʧʨʝʜ ʥʝʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʫʩʥʝ. ʇʨʠ 

ʜʝʩʝʪʠʯʥʠʪʝ ʢʦʥʩʪʘʥʪʠ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘʪʘ 

ʯʘʩʪ (ɽÑʩʪʝʧʝʥ) ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʫʩʥʝ, ʜʦʢʘʪʦ ʧʨʠ 

ʰʝʩʪʥʘʡʩʝʪʠʯʥʠʪʝ ʢʦʥʩʪʘʥʪʠ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘʪʘ ʯʘʩʪ ʝ 

ʟʘʜʲʣʞʠʪʝʣʥʘ, ʜʦʨʠ ʩʪʝʧʝʥʪʘ ʜʘ ʝ 0. 

 

ʂʘʪʦ ʨʘʟʜʝʣʠʪʝʣ ʤʝʞʜʫ ʮʷʣʘʪʘ ʠ ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʩʝ ʠʟʧʦʣʟʚʘ 

ʪʦʯʢʘ, ʘ ʥʝ ʟʘʧʝʪʘʷ. 

 

 

 

 

 

ʇʨʠʤʝʨ: ɼʝʩʝʪʠʯʥʠ ʢʦʥʩʪʘʥʪʠ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

 

123.093213 

0.7124 

123.093ɽ+2 

0.123ɽ-2  

0.123         ʠʣʠ    .123 

123.0         ʠʣʠ     123. 

0.123ɽ-2   ʠʣʠ    .123ɽ-2 

123.0ɽ+1  ʠʣʠ     123.E1 

 

ʇʨʠʤʝʨ: ʐʝʩʪʥʘʡʩʝʪʠʯʥʠ ʢʦʥʩʪʘʥʪʠ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

 

0xabc.defP2     ʠʣʠ     0xabc.defP+2 

 

ɺ ʉ ʜʨʦʙʥʠʪʝ ʯʠʩʣʘ ʠʟʧʦʣʟʚʘʪ ʪʦʯʢʘ, ʘ ʥʝ ʟʘʧʝʪʘʷ, ʟʘ 

ʨʘʟʜʝʣʷʥʝ ʥʘ ʮʷʣʘʪʘ ʠ ʜʨʦʙʥʘʪʘ ʯʘʩʪ. 
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0x.defP2          ʠʣʠ     0x0.defP+2 

0xabc.P2     ʠʣʠ     0xabc.0P+2  

0xabc.defP0         

 

ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʪʠʧʲʪ ʥʘ ʢʦʥʩʪʘʥʪʠʪʝ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʝ 

double. ʄʠʥʠʤʘʣʥʠʷʪ ʪʠʧ ʤʦʞʝ ʠʟʨʠʯʥʦ ʜʘ ʙʲʜʝ ʟʘʜʘʜʝʥ 

ʯʨʝʟ ʩʣʝʜʥʠʪʝ ʩʫʬʠʢʩʠ: 

 

F ʠʣʠ f ï float 

L ʠʣʠ l ï long double 

 

ʇʨʠʤʝʨ:  
 

23.3 ï ʪʠʧ double 

23.3f ï ʪʠʧ float 

23.3L ï ʪʠʧ long double 

 

ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ ʪʠʧʦʚʝʪʝ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪaʷ ʟʘ ʚʩʝʢʠ 

ʢʦʤʧʠʣʘʪʦʨ ʩʘ ʫʢʘʟʘʥʠ ʚ ʟʘʛʣʘʚʥʠʷ ʬʘʡʣ <float.h>. 

 

 

 ʉʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ 

  

ʉʠʤʚʦʣʥʘʪʘ ʢʦʥʩʪʘʥʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ 

ʩʠʤʚʦʣʠ ʟʘʪʚʦʨʝʥʠ ʚ ʘʧʦʩʪʨʦʬʠ.  C ʩʪʘʥʜʘʨʪʲʪ ʜʝʬʠʥʠʨʘ ʜʚʘ 

ʪʠʧʘ ʩʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ: ʥʦʨʤʘʣʥʠ ʠ ʰʠʨʦʢʠ. ʐʠʨʦʢʠʪʝ 

ʩʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ ʩʝ ʧʨʝʜʭʦʞʜʘʪ ʦʪ ʙʫʢʚʘ L. 

 
 ' ɡɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ-ɣɚɞɔɠɝɚ'  
 
L' ɡɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ-ɣɚɞɔɠɝɚ'  
 
ɜɬɖɗɤɠ 
 
ɡɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ-ɣɚɞɔɠɝɚ 
Ȫɠɘɗ ɖɒ ɔɜɝɰɩɔɒ:  
 
Á Ƞɣɗɜɚ ɣɚɞɔɠɝ ɠɤ ɣɠɢɣ ɣɚɞɔɠɝɟɒɤɒ ɤɒɓɝɚɨɒƗ ɣ ɚəɜɝɰɩɗɟɚɗ ɟɒ 
ɣɚɞɔɠɝɚɤɗ ʎƗ \  ɚ ɣɚɞɔɠɝ əɒ ɟɠɔ ɢɗɖ;  
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Á Escape- ɡɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ;  

 
\ '   Ƶ Ȟɡɠɣɤɢɠɦ  
\ "   -  Ȩɒɔɚɩɜɚ1 
\ ?   Ƶ Ƞɬɡɢɠɣɚɤɗɝɗɟ əɟɒɜ1 
\ \    -  Ȭɓɢɒɤɟɠ ɟɒɜɝɠɟɗɟɒ ɩɗɢɤɒ 
\ a   Ƶ ȥɔɥɜɠɔ ɣɚɕɟɒɝ 
\ b   Ƶ ȭɢɗɞɗɣɤɔɒɟɗ ɟɒ ɜɥɢɣɠɢɒ ɗɖɟɒ ɡɠəɚɨɚɱ ɟɒəɒɖ 
\ f    Ƶ ȭɢɗɞɗɣɤɔɒɟɗ ɟɒ ɜɥɢɣɠɢɒ ɟɒ ɟɠɔɒ ɣɤɢɒɟɚɨɒ 
\ n   -  ȭɢɗɞɗɣɤɔɒɟɗ ɟɒ ɜɥɢɣɠɢɒ ɟɒ ɟɠɔ ɢɗɖ 
\ r    Ƶ Ƞɢɬɫɒɟɗ ɟɒ ɜɥɢɣɠɢɒ ɔ ɟɒɩɒɝɠɤɠ ɟɒ ɤɗɜɥɫɚɱ ɢɗɖ 
\ t    Ƶ ȳɠɢɚəɠɟɤɒɝɟɒ ɤɒɓɥɝɒɨɚɱ 
\ v   Ƶ Ƞɗɢɤɚɜɒɝɟɒ ɤɒɓɥɝɒɨɚɱ 
\ xHH.. H Ƶ ȯɚɞɔɠɝƗ əɒɖɒɖɗɟ ɩɢɗə ɪɗɣɤɟɒɛɣɗɤɚɩɗɟ ɜɠɖ. ȯɤɠɛɟɠɣɤɤɒ 
          ((ƚƚ( ɤɢɱɓɔɒ ɖɒ ɓɬɖɗ ɔ ɖɚɒɡɒəɠɟɒ ɠɤ ɣɤɠɛɟɠɣɤɚ ɟɒ 
ɤɚɡ unsigned char  əɒ ɟɠɢɞɒɝɟɚ ɣɚɞɔɠɝɟɚ ɜɠɟɣɤɒɟɚ ɚ ɔ ɖɚɒɡɒəɠɟɒ 
ɠɤ ɣɤɠɛɟɠɣɤɚ ɟɒ ɓɗəəɟɒɜɠɔɚɱ ɤɚɡƗ ɣɬɠɤɔɗɤɣɤɔɒɫ ɟɒ ɤɚɡ ×ÃÈÁÒʍÔ 
əɒ ɪɚɢɠɜɚ ɣɚɞɔɠɝɟɚ ɜɠɟɣɤɒɟɤɚƚ 
_____________________________________________________________ 

 
ȥɒɓɗɝɗɘɜɒ1: Ȱɗəɚ ɣɚɞɔɠɝɚ ɞɠɕɒɤ ɖɒ ɣɗ ɚəɡɠɝəɔɒɤ ɔ ɣɚɞɔɠɝɟɒ 
ɜɠɟɣɤɒɟɤɒ ɚ ɓɗə ɠɓɢɒɤɟɠ ɟɒɜɝɠɟɗɟɒɤɒ ɩɗɢɤɒƗ ɤƚɗƚƚ 
 

' \ "'  ˰ '"'  ' \ ?'   ˰ ' ?'  
_____________________________________________________________ 
 

Á ȱɟɚɔɗɢɣɒɝɗɟ ɣɚɞɔɠɝȯʮʮ.  
 
\ uXXXX 
\ UXXXXXXXX 

 

ʅʦʨʤʘʣʥʠʪʝ ʩʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ ʠʤʘʪ ʪʠʧ int . ɸʢʦ 

ʥʦʨʤʘʣʥʘ ʩʠʤʚʦʣʥʘ ʢʦʥʩʪʘʥʪʘ ʩʲʜʲʨʞʘ ʝʜʠʥ ʝʜʥʦʙʘʡʪʦʚ 

ʩʠʤʚʦʣ, ʢʦʤʧʠʣʘʪʦʨʲʪ ʛʦ ʟʘʤʝʥʷ ʩʲʩ ʩʲʦʪʚʝʪʥʠʷ ʯʠʩʣʦʚ ʢʦʜ 

ʦʪ ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ. ʅʘʧʨʠʤʝʨ ʘʢʦ 

ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ ʝ ASCII, ʢʦʤʧʠʣʘʪʦʨʲʪ 

ʟʘʤʝʥʷ ʩʠʤʚʦʣʥʘʪʘ ʢʦʥʩʪʘʥʪʘ 'ʘ' ʩ ʯʠʩʣʦʪʦ 97. 

 

 

 

 

 

ʏʠʩʣʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʦʨʤʘʣʥʘ ʩʠʤʚʦʣʥʘ ʢʦʥʩʪʘʥʪʘ, 

ʩʲʜʲʨʞʘʱʘ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʩʠʤʚʦʣ (ʥʘʧʨʠʤʝʨ 'ab'), ʠʣʠ 

ʩʠʤʚʦʣ ʠʣʠ escape-ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʢʦʠʪʦ ʥʷʤʘʪ 

 

ʅʦʨʤʘʣʥʠʪʝ ʩʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ ʠʤʘʪ ʪʠʧ int . 
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ʝʢʚʠʚʘʣʝʥʪ ʚ ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ, ʟʘʚʠʩʠ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. 

 

ʇʨʠʤʝʨ:  
 
char  digits[]= { '0' , '1' , '2' , '3' , '4' , '5' , '6' , '7' , '8' , '9' };  

 

ʐʠʨʦʢʠʪʝ ʩʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ ʠʤʘʪ ʪʠʧ wchar_t. ɸʢʦ 

ʰʠʨʦʢʘ ʩʠʤʚʦʣʥʘʪʘ ʢʦʥʩʪʘʥʪʘ ʩʲʜʲʨʞʘ ʝʜʠʥ ʤʥʦʛʦʙʘʡʪʦʚ 

ʩʠʤʚʦʣ, ʢʦʤʧʠʣʘʪʦʨʲʪ ʛʦ ʟʘʤʝʥʷ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ, ʢʦʷʪʦ 

ʩʪʘʥʜʘʨʪʥʘʪʘ ʬʫʥʢʮʠʷ mbtowc() ʙʠ ʚʲʨʥʘʣʘ ʟʘ ʪʦʟʠ ʩʠʤʚʦʣ. 

 

ʏʠʩʣʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʰʠʨʦʢʘ ʩʠʤʚʦʣʥʘ ʢʦʥʩʪʘʥʪʘ, 

ʩʲʜʲʨʞʘʱʘ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʤʥʦʛʦʙʘʡʪʦʚ ʩʠʤʚʦʣ (ʥʘʧʨʠʤʝʨ 

L'xy'), ʠʣʠ ʤʥʦʛʦʙʘʡʪʦʚ ʩʠʤʚʦʣ ʠʣʠ escape-

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʢʦʠʪʦ ʥʷʤʘʪ ʝʢʚʠʚʘʣʝʥʪ ʚ ʠʟʧʲʣʥʷʚʘʱʘʪʘ 

ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ, ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. 

 

 

 

 

 

 

ʇʨʠʤʝʨ:  
 
wchar_t  wcarray [] = { L' a' , L'12' , L' \ xF82' , L' \ u03B2' };  

 

 

 ʅʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ 

 

ʅʠʟʦʚʘʪʘ ʢʦʥʩʪʘʥʪʘ ʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʥʫʣʘ ʠʣʠ ʧʦʚʝʯʝ 

ʤʥʦʛʦʙʘʡʪʦʚʠ ʩʠʤʚʦʣʠ ʟʘʪʚʦʨʝʥʠ ʚ ʢʘʚʠʯʢʠ. ANSI C 

ʩʪʘʥʜʘʨʪʲʪ ʜʝʬʠʥʠʨʘ ʜʚʘ ʪʠʧʘ ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ: ʥʦʨʤʘʣʥʠ 

ʠ ʰʠʨʦʢʠ. ʐʠʨʦʢʠʪʝ ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ ʩʝ ʧʨʝʜʭʦʞʜʘʪ ʦʪ 

ʙʫʢʚʘ L. 

 
 " ɡɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ-ɣɚɞɔɠɝɚȬȭȴ"  

ʆʩʚʝʥ ʘʢʦ ʥʝ ʝ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʠʟʙʷʛʚʘʡʪʝ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦʩʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ 

ʥʘ ʪʘʢʠʚʘ ʢʦʥʩʪʘʥʪʠ ʥʘʤʘʣʷʚʘ ʧʨʝʥʦʩʠʤʦʩʪʪʘ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ. 
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L"ɡɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ-ɣɚɞɔɠɝɚȬȭȴ"  
 
ɜɬɖɗɤɠ 
 
ɡɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤ-ɣɚɞɔɠɝɚȬȭȴ 
   Ȫɠɘɗ ɖɒ ɔɜɝɰɩɔɒƙ 
 
Á Ƞɣɗɜɚ ɣɚɞɔɠɝ ɠɤ ɣɠɢɣ ɣɚɞɔɠɝɟɒɤɒ ɤɒɓɝɚɨɒƗ ɣ ɚəɜɝɰɩɗɟɚɗ ɟɒ 
ɣɚɞɔɠɝɚɤɗ ʏƗ \  ɚ ɣɚɞɔɠɝ əɒ ɟɠɔ ɢɗɖƘ 

 

Á Escape- ɡɠɣɝɗɖɠɔɒɤɗɝɟɠɣɤƘ 

 
\ '   Ƶ Ȟɡɠɣɤɢɠɦ1  
\ "   -  Ȩɒɔɚɩɜɚ 
\ ?   Ƶ Ƞɬɡɢɠɣɚɤɗɝɗɟ əɟɒɜ 
\ \    -  Ȭɓɢɒɤɟɠ ɟɒɜɝɠɟɗɟɒ ɩɗɢɤɒ 
\ a   Ƶ ȥɔɥɜɠɔ ɣɚɕɟɒɝ 
\ b   Ƶ ȭɢɗɞɗɣɤɔɒɟɗ ɟɒ ɜɥɢɣɠɢɒ ɗɖɟɒ ɡɠəɚɨɚɱ ɟɒəɒɖ 
\ f    Ƶ ȭɢɗɞɗɣɤɔɒɟɗ ɟɒ ɜɥɢɣɠɢɒ ɟɒ ɟɠɔɒ ɣɤɢɒɟɚɨɒ 
\ n   Ƶ ȭɢɗɞɗɣɤɔɒɟɗ ɟɒ ɜɥɢɣɠɢɒ ɟɒ ɟɠɔ ɢɗɖ 
\ r    Ƶ Ƞɢɬɫɒɟɗ ɟɒ ɜɥɢɣɠɢɒ ɔ ɟɒɩɒɝɠɤɠ ɟɒ ɤɗɜɥɫɚɱ ɢɗɖ 
\ t    Ƶ ȳɠɢɚəɠɟɤɒɝɟɒ ɤɒɓɥɝɒɨɚɱ 
\ v   Ƶ Ƞɗɢɤɚɜɒɝɟɒ ɤɒɓɥɝɒɨɚɱ 
\ xHH.. H Ƶ ȯɚɞɔɠɝƗ əɒɖɒɖɗɟ ɩɢɗə ɪɗɣɤɟɒɛɣɗɤɚɩɗɟ ɜɠɖƚ ȯɤɠɛɟɠɣɤɤɒ 
          ((ƚƚ( ɤɢɱɓɔɒ ɖɒ ɓɬɖɗ ɔ ɖɚɒɡɒəɠɟɒ ɠɤ ɣɤɠɛɟɠɣɤɚ ɟɒ 
ɤɚɡ unsigned char  əɒ ɟɠɢɞɒɝɟɚɤɗ ɣɚɞɔɠɝɟɚ ɜɠɟɣɤɒɟɚ ɚ ɔ 
ɖɚɒɡɒəɠɟɒ ɠɤ ɣɤɠɛɟɠɣɤɚ ɟɒ ɓɗəəɟɒɜɠɔɚɱ ɤɚɡƗ ɣɬɠɤɔɗɤɣɤɔɒɫ ɟɒ 
ɤɚɡ wchar_t  əɒ ɪɚɢɠɜɚ ɣɚɞɔɠɝɟɚ ɜɠɟɣɤɒɟɤɚƚ 
_____________________________________________________________ 

 
ȥɒɓɗɝɗɘɜɒ1: Ȱɠəɚ ɣɚɞɔɠɝ ɞɠɘɗ ɖɒ ɣɗ ɚəɡɠɝəɔɒ ɔ ɟɚəɠɔɒ ɜɠɟɣɤɒɟɤɒ 
ɚ ɓɗə ɠɓɢɒɤɟɠ ɟɒɜɝɠɟɗɟɒɤɒ ɩɗɢɤɒƗ ɤƚɗƚƚ 
 

" \ '"  ˰ "'"  
_____________________________________________________________ 

 
Á ȱɟɚɔɗɢɣɒɝɗɟ ɣɚɞɔɠɝȯʮʮ;  

 
\ uXXXX 
\ UXXXXXXXX 
 

Á ȫɚɫɠ Ƶ ɟɚəɠɔɒ ɜɠɟɣɤɒɟɤɒ ɓɗə ɣɚɞɔɠɝɚ ɣɗ ɟɒɢɚɩɒ ɡɢɒəɟɒ ɟɚəɠɔɒ 
ɜɠɟɣɤɒɟɤɒƚ 

 

ʉʠʤʚʦʣʠʪʝ ʥʘ ʥʠʟʦʚʘʪʘ ʢʦʥʩʪʘʥʪʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚ ʧʘʤʝʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ ʠ ʢʦʤʧʠʣʘʪʦʨʲʪ 

ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʙʘʚʷ ʥʫʣʝʚ ʩʠʤʚʦʣ ʢʘʪʦ ʧʦʩʣʝʜʝʥ ʩʠʤʚʦʣ, ʪ.ʝ. 

. ʥʠʟʦʚʘʪʘ ʢʦʥʩʪʘʥʪʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʧʘʤʝʪʪʘ ʢʘʪʦ ʩʪʘʪʠʯʝʥ 
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ʤʘʩʠʚ ʦʪ ʩʠʤʚʦʣʠ. ʅʫʣʝʚʠʷʪ ʩʠʤʚʦʣ ʝ ʩʠʤʚʦʣ, ʯʠʡʪʦ ʙʠʪʦʚʝ 

ʩʘ ʥʫʣʠ ʠ ʩʝ ʦʟʥʘʯʘʚʘ ʩ \0. ʇʨʘʟʥʘ ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ ʩʝ 

ʩʲʩʪʦʠ ʦʪ ʝʜʠʥ ʩʠʤʚʦʣ - ʥʫʣʝʚʠʷ ʩʠʤʚʦʣ. 

 

ʇʨʠʤʝʨ:  
 
""  
 

 

 
" \ ""  
 

 

 
" www. progstarter . com"  
 

 

 

ʅʦʨʤʘʣʥʘʪʘ ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ ʠʤʘ ʪʠʧ char[n+1] (ʧʦ-ʪʦʯʥʦ 

ʠʤʘ ʪʠʧ char (*)[ n+1], ʢʦʡʪʦ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘ ʢʘʪʦ ʫʢʘʟʘʪʝʣ 

ʢʲʤ char-ʤʘʩʠʚ ʦʪ n+1 ʝʣʝʤʝʥʪʘ, ʢʲʜʝʪʦ n ʝ ʙʨʦʷʪ ʥʘ 

ʩʠʤʚʦʣʠʪʝ ʚ ʥʠʟʦʚʘʪʘ ʢʦʥʩʪʘʥʪʘ). 

 

ʐʠʨʦʢʘʪʘ ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ ʠʤʘ ʪʠʧ wchar_t[n+1] (ʧʦ-ʪʦʯʥʦ 

ʠʤʘ ʪʠʧ wchar_t (*)[ n+1], ʢʦʡʪʦ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘ ʢʘʪʦ 

ʫʢʘʟʘʪʝʣ ʢʲʤ wchar_t-ʤʘʩʠʚ ʦʪ n+1 ʝʣʝʤʝʥʪʘ, ʢʲʜʝʪʦ n ʝ 

ʙʨʦʷʪ ʥʘ ʩʠʤʚʦʣʠʪʝ ʚ ʰʠʨʦʢʘʪʘ ʥʠʟʦʚʘʪʘ ʢʦʥʩʪʘʥʪʘ). 

 

ʅʠʟʦʚʠʪʝ ʢʦʥʩʪʘʥʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ: 

 

Á ʀʥʠʮʠʘʣʠʟʘʪʦʨʠ ʥʘ (ʰʠʨʦʢʦ)ʩʠʤʚʦʣʥʠ ʤʘʩʠʚʠ; 

 

ʇʨʠʤʝʨ: 
 

'w' 'w' 'w' ' .'  'p' ' r '  'o' 'g' 's' ' t'  'a' 

' r '  ' t'  'e' ' .'  'c' 'o' 'm'  ' r ' ' \0' 

' \"'  ' \0' 

' \0' 
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char  docPath[] = " \ \ Program Files \ \ Progstarter \ \ doc" ;  
wchar_t  docPath[] = L" \ \ Program Files \ \ Progstarter \ \ doc" ;  
 

 

Á ʀʥʠʮʠʘʣʠʟʘʪʦʨʠ ʥʘ (ʰʠʨʦʢʦ)ʩʠʤʚʦʣʥʠ ʫʢʘʟʘʪʝʣʠ; 
 

ʇʨʠʤʝʨ: 
 
char  * docPath  = " \ \ Program Files \ \ Progstarter \ \ doc" ;  

wchar_t  * docPath  = L " \ \ Program Files \ \ Progstarter \ \ doc" ;  

 

Á ɸʨʛʫʤʝʥʪʠ ʥʘ ʙʠʙʣʠʦʪʝʯʥʠ ʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʬʫʥʢʮʠʠ. 

 

ʂʦʤʧʠʣʘʪʦʨʠʪʝ ʩʘ ʩʚʦʙʦʜʥʠ ʜʘ ʩʲʭʨʘʥʷʚʘʪ ʥʠʟʦʚʝʪʝ ʚ ROM 

(Read Only Memory ï ʇʘʤʝʪ ʉʘʤʦ ʟʘ ʏʝʪʝʥʝ). ʉʲʱʦ ʪʘʢʘ 

ANSI C ʩʪʥʘʥʜʘʨʪʲʪ ʧʦʟʚʦʣʷʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ 

ʧʘʤʝʪ ʟʘ ʝʜʥʘʢʚʠ ʥʠʟʦʚʝ.  

 

 

 

 

 

 

 

 

ʊʚʲʨʜʝ ʜʲʣʛʠ ʥʠʟʦʚʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʥʷʢʦʣʢʦ 

ʨʝʜʘ ʩ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʦʙʨʘʪʥʦ ʥʘʢʣʦʥʝʥʘ ʯʝʨʪʘ \ ʚ ʢʨʘʷ ʥʘ 

ʚʩʝʢʠ ʨʝʜ ʦʪ ʥʠʟʘ ʙʝʟ ʧʦʩʣʝʜʥʠʷ. ɺʩʝʢʠ ʠʥʪʝʨʚʘʣ, ʜʦʙʘʚʝʥ ʚ 

ʥʘʯʘʣʦʪʦ ʥʘ ʨʝʜ ʦʪ ʥʠʟʘ, ʩʪʘʚʘ ʯʘʩʪ ʦʪ ʥʝʛʦ. 

 

ʇʨʠʤʝʨ: 
  
char  info[] = "This is ɒ string literal broken up \  
in several lines" ;  

 

ɸʢʦ ʢʦʤʧʠʣʘʪʦʨʲʪ ʩʨʝʱʥʝ ʜʚʝ ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ, ʨʘʟʜʝʣʝʥʠ 

ʩʘʤʦ ʦʪ ʠʥʪʝʨʚʘʣʠ, ʭʦʨʠʟʦʥʪʘʣʥʠ ʪʘʙʫʣʘʮʠʠ ʠʣʠ ʥʦʚʠ 

ʨʝʜʦʚʝ, ʪʦʡ ʛʠ ʩʚʲʨʟʚʘ ʚ ʝʜʥʘ ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ. ʊʘʟʠ 

ʦʩʦʙʝʥʦʩʪ ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʨʘʟʙʠʚʘʥʝ ʥʘ ʜʲʣʛʠ 

ʥʠʟʦʚʝ ʥʘ ʧʦʜʥʠʟʦʚʝ ʠ ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʠʤ ʥʘ ʦʪʜʝʣʥʠ ʨʝʜʦʚʝ. 

ʅʝ ʤʦʜʠʬʠʮʠʨʘʡʪʝ ʩʠʤʚʦʣʠ ʥʘ ʥʠʟ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʥʝʦʯʘʢʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ. 

 
 char  * p = "house" ;  
 *p = 'm' ; Ƴǉƞƞƞ ȫɗ ɗ ɖɠɓɢɒ ɚɖɗɱ ǉƳ 
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ʇʨʠʤʝʨ: 
 
char  info[] = "This is ɒ string literal broken up "  
              "in several lines" ;  

 

ʉ99 ʧʦʟʚʦʣʷʚʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʦʙʠʢʥʦʚʝʥʘ ʠ ʰʠʨʦʢʘ ʥʠʟʦʚʘ 

ʢʦʥʩʪʘʥʪʘ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʰʠʨʦʢʘ ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ. ɺ ʉ89 

ʧʦʜʦʙʥʘ ʩʠʪʫʘʮʠʷ ʥʝ ʝ ʧʦʟʚʦʣʝʥʘ ʠ ʱʝ ʜʦʚʝʜʝ ʜʦ ʛʨʝʰʢʘ ʧʨʠ 

ʢʦʤʧʠʣʠʨʘʥʝ. 

 

ʇʨʠʤʝʨ: 
 
wchar_t  info[] = L "This is a string literal broken up "  
                  "in several lines" ;  
 

ɸʢʦ ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ ʩʝ ʧʦʷʚʠ ʥʷʢʲʜʝ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʢʘʪʦ 

ʘʨʛʫʤʝʥʪ ʥʘ ʘʜʨʝʩʥʘʪʘ ʦʧʝʨʘʮʠʷ &,  sizeof ʠʣʠ ʢʘʪʦ ʠʥʠ-

ʮʠʘʣʠʟʘʪʦʨ ʥʘ (ʰʠʨʦʢʦ)ʩʠʤʚʦʣʝʥ ʤʘʩʠʚ, ʨʝʟʫʣʪʘʪʲʪ ʝ 

ʘʜʨʝʩʲʪ ʥʘ ʧʲʨʚʠʷʪ ʩʠʤʚʦʣ ʥʘ ʤʘʩʠʚʘ. 

 

 
 

ʆʧʝʨʘʮʠʷʪʘ sizeof(ʥʠʟʦʚʘ-ʢʦʥʩʪʘʥʪʘ) ʚʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ 

ʙʨʦʷ ʥʘ ʙʘʡʪʦʚʝʪʝ ʚ ʥʠʟʦʚʘʪʘ ʢʦʥʩʪʘʥʪʘ ʧʣʶʩ ʥʫʣʝʚʠʷ 

ʩʠʤʚʦʣ. ɸʢʦ ʥʠʟʦʚʘʪʘ ʢʦʥʩʪʘʥʪʘ ʝ ʥʦʨʤʘʣʥʘ ʠ ʩʲʜʲʨʞʘ ʩʘʤʦ 

ʝʜʥʦʙʘʡʪʦʚʠ ʩʠʤʚʦʣʠ (ʢʘʢʚʠʪʦ ʩʘ ʩʠʤʚʦʣʠʪʝ ʦʪ ʙʘʟʦʚʘʪʘ 

ʩʠʤʚʦʣʥʘ ʪʘʙʣʠʮʘ), ʙʨʦʷʪ ʥʘ ʙʘʡʪʦʚʝʪʝ ʚ ʥʠʟʘ ʱʝ ʦʪʛʦʚʘʨʷ ʥʘ 

ʙʨʦʷ ʩʠʤʚʦʣʠʪʝ ʧʣʶʩ ʥʫʣʝʚʠʷ ʩʠʤʚʦʣ. ɺʲʚ ʚʩʠʯʢʠ ʜʨʫʛʠ 

ʩʣʫʯʘʡ (ʥʦʨʤʘʣʥʘ ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ, ʩʲʜʲʨʞʘʱʘ ʤʥʦʛʦʙʘʡʪʦ-

ʚʠ ʩʠʤʚʦʣʠ, ʠʣʠ ʰʠʨʦʢʘ ʥʠʟʦʚʘ ʢʦʥʩʪʘʥʪʘ) ʪʦʚʘ ʥʷʤʘ ʜʘ ʝ 

ʚʷʨʥʦ. ɸʢʦ ʠʩʢʘʪʝ ʜʘ ʦʧʨʝʜʝʣʠʪʝ ʩʘʤʦ ʙʨʦʷ ʥʘ ʩʠʤʚʦʣʠʪʝ ʚ 

ʥʠʟʦʚʘʪʘ ʢʦʥʩʪʘʥʪʘ (ʙʝʟ ʥʫʣʝʚʠʷ ʩʠʤʚʦʣ), ʠʟʧʦʣʟʚʘʡʪʝ 

ʩʪʘʥʜʘʨʪʥʘʪʘ ʙʠʙʣʠʦʪʝʯʥʘ ʬʫʥʢʮʠʷ strlen() ʟʘ ʥʦʨʤʘʣʥʠ 

ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ ʠ wcslen() ʟʘ ʰʠʨʦʢʠ ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ. 

'H' 'e' ' l'  ' l'  'o' ' '  'C' 

 p 

char  * p = "Hello C" ;  
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25 ʆʧʝʨʘʮʠʠ 

ɸʨʠʪʤʝʪʠʯʥʠ ʦʧʝʨʘʮʠʠ (+,-,*,/,%,--,++) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʉʲʙʠʨʘʥʝ a + b 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʩʲʙʠʨʘʥʝ ʝ ʩʫʤʘʪʘ ʥʘ ʜʚʘʪʘ 

ʦʧʝʨʘʥʜʘ.  
 

ɼʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʦʙʝʢʪʠ ʦʪ ʘʨʠʪʤʝʪʠʯʝʥ 

ʪʠʧ. ɸʢʦ ʦʧʝʨʘʥʜʠʪʝ ʩʘ ʦʪ ʨʘʟʣʠʯʥʠ ʘʨʠʪʤʝʪʠʯʥʠ 

ʪʠʧʦʚʝ, ʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ ʝʜʠʥ ʦʙʱ ʪʠʧ ʩʲʛʣʘʩʥʦ 

ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, ʢʦʡʪʦ ʩʪʘʚʘ ʠ 

ʪʠʧ ʥʘ ʨʝʟʫʣʪʘʪʘ. 

 

ɽʜʠʥʠʷʪ ʦʪ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʝ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʦʙʝʢʪ, ʘ ʜʨʫʛʠʷʪ ʪʨʷʙʚʘ ʜʘ ʝ ʦʙʝʢʪ ʦʪ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ. 

ʈʝʟʫʣʪʘʪʲʪ ʝ ʫʢʘʟʘʪʝʣ. ʊʘʟʠ ʦʧʝʨʘʮʠʷ ʠʤʘ ʩʤʠʩʲʣ ʩʘʤʦ 

ʘʢʦ ʦʨʠʛʠʥʘʣʥʠʷʪ ʠ ʨʝʟʫʣʪʘʪʥʠʷʪ ʫʢʘʟʘʪʝʣ ʩʦʯʘʪ ʢʲʤ 

ʚʟʘʠʤʥʦ ʩʚʲʨʟʘʥʠ ʦʙʝʢʪʠ, ʥʘʧʨʠʤʝʨ ʢʲʤ ʝʣʝʤʝʥʪʠ ʥʘ 

ʝʜʠʥ ʠ ʩʲʱ ʤʘʩʠʚ. ɸʢʦ ʫʢʘʟʘʪʝʣʠʪʝ ʩʦʯʘʪ ʢʲʤ ʦʙʝʢʪʠ, 

ʥʷʤʘʱʠ ʚʨʲʟʢʘ ʧʦʤʝʞʜʫ ʩʠ, ʨʝʟʫʣʪʘʪʲʪ ʦʪ 

ʜʝʨʝʬʝʥʮʠʨʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʥʠʷ ʫʢʘʟʘʪʝʣ ʝ 

ʥʝʜʝʬʠʥʠʨʘʥ. 

ʋʥʘʨʝʥ ʧʣʶʩ +a 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʫʥʘʨʥʠʷ ʧʣʶʩ ʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʥʝʛʦʚʠʷ 

ʦʧʝʨʘʥʜ.    ʆʧʝʨʘʥʜʲʪ ʥʘ ʫʥʘʨʥʠʷ ʧʣʶʩ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʦʪ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ. ʋʥʘʨʥʠʷʪ ʧʣʶʩ ʝ ʠʟʣʠʰʥʘ 

ʦʧʝʨʘʮʠʷ ʚ ʉ ʠ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʥʘ ʧʨʘʢʪʠʢʘ. 

ʀʟʚʘʞʜʘʥʝ a - b 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʠʟʚʘʞʜʘʥʝ ʝ ʨʘʟʣʠʢʘʪʘ, 

ʧʦʣʫʯʝʥʘ ʦʪ ʠʟʚʘʞʜʘʥʝʪʦ ʥʘ ʜʝʩʥʠʷ ʦʧʝʨʘʥʜ ʦʪ ʣʝʚʠʷ. 

 

ɼʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʪ ʘʨʠʪʤʝʪʠʯʥʠ 

ʪʠʧʦʚʝ. ɸʢʦ ʦʧʝʨʘʥʜʠʪʝ ʩʘ ʦʪ ʨʘʟʣʠʯʥʠ ʘʨʠʪʤʝʪʠʯʥʠ 

ʪʠʧʦʚʝ, ʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ ʝʜʠʥ ʦʙʱ ʪʠʧ ʩʲʛʣʘʩʥʦ 

ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, ʢʦʡʪʦ ʩʪʘʚʘ ʠ 

ʪʠʧ ʥʘ ʨʝʟʫʣʪʘʪʘ. 

 

ɼʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʫʢʘʟʘʪʝʣʠ ʢʲʤ ʦʙʝʢʪʠ 

ʦʪ ʩʲʚʤʝʩʪʠʤʠ ʪʠʧʦʚʝ (ʢʚʘʣʠʬʠʢʘʪʦʨʠʪʝ ʥʘ ʪʠʧʘ ʩʝ 

ʠʛʥʦʨʠʨʘʪ). ʈʝʟʫʣʪʘʪʲʪ ʝ ʦʪ ʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ 

ptrdiff_t , ʢʦʡʪʦ ʝ ʜʝʬʠʥʠʨʘʥ ʚ <stddef.h>. ʊʘʟʠ 

ʦʧʝʨʘʮʠʷ ʠʤʘ ʩʤʠʩʲʣ ʩʘʤʦ ʘʢʦ ʦʙʝʢʪʠʪʝ, ʢʲʤ ʢʦʠʪʦ 

ʩʦʯʘʪ ʫʢʘʟʘʪʝʣʠʪʝ ʩʘ ʚʟʘʠʤʥʦ ʩʚʲʨʟʘʥʠ, ʥʘʧʨʠʤʝʨ 

ʫʢʘʟʘʪʝʣʠʪʝ ʩʦʯʘʪ ʢʲʤ ʝʣʝʤʝʥʪʠ ʥʘ ʝʜʠʥ ʠ ʩʲʱ ʤʘʩʠʚ. 

ɸʢʦ ʫʢʘʟʘʪʝʣʠʪʝ ʩʦʯʘʪ ʢʲʤ ʦʙʝʢʪʠ, ʥʷʤʘʱʠ ʚʨʲʟʢʘ 

ʧʦʤʝʞʜʫ ʩʠ, ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʝʜʝʬʠʥʠʨʘʥ. 

 

ʃʝʚʠʷʪ ʦʧʝʨʘʥʜ (ʘ) ʝ ʫʢʘʟʘʪʝʣ, ʘ ʜʝʩʥʠʷʪ (b) ʝ ʦʙʝʢʪ ʦʪ 

ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʫʢʘʟʘʪʝʣ. ʊʘʟʠ ʦʧʝʨʘʮʠʷ 
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ʠʤʘ ʩʤʠʩʲʣ ʩʘʤʦ ʘʢʦ ʦʨʠʛʠʥʘʣʥʠʷʪ ʠ ʨʝʟʫʣʪʘʪʥʠʷʪ 

ʫʢʘʟʘʪʝʣ ʩʦʯʘʪ ʢʲʤ ʚʟʘʠʤʥʦ ʩʚʲʨʟʘʥʠ ʦʙʝʢʪʠ ʥʘʧʨʠʤʝʨ 

ʢʲʤ ʝʣʝʤʝʥʪʠ ʥʘ ʝʜʠʥ ʠ ʩʲʱ ʤʘʩʠʚ. ɸʢʦ ʫʢʘʟʘʪʝʣʠʪʝ 

ʩʦʯʘʪ ʢʲʤ ʦʙʝʢʪʠ, ʥʷʤʘʱʠ ʚʨʲʟʢʘ ʧʦʤʝʞʜʫ ʩʠ, 

ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʜʝʨʝʬʝʥʮʠʨʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʥʠʷ 

ʫʢʘʟʘʪʝʣ ʝ ʥʝʜʝʬʠʥʠʨʘʥ.      

ʋʥʘʨʝʥ 

ʤʠʥʫʩ 
-a 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʫʥʘʨʥʠʷ ʤʠʥʫʩ ʝ ʦʪʨʠʮʘʥʠʝ ʥʘ ʥʝʛʦʚʠʷ 

ʦʧʝʨʘʥʜ. ʆʧʝʨʘʥʜʲʪ ʥʘ ʫʥʘʨʥʠʷ ʤʠʥʫʩ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʦʪ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ. ʇʨʝʜʠ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʦʧʝʨʘʮʠʷʪʘ, 

ʦʧʝʨʘʥʜʲʪ ʩʝ ʧʦʜʣʘʛʘ ʥʘ ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. 

ʋʤʥʦʞʝʥʠʝ a * b 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʫʤʥʦʞʝʥʠʝ ʝ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ 

ʥʘ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ.  

 

ʆʧʝʨʘʥʜʠʪʝ ʤʦʛʘʪ ʜʘ ʩʘ ʦʪ ʚʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ. ɸʢʦ 

ʪʠʧʦʚʝʪʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ, ʪʝ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ ʝʜʠʥ ʦʙʱ ʪʠʧ ʩʲʛʣʘʩʥʦ ʦʙʠʯʘʡʥʠʪʝ 

ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, ʢʦʡʪʦ ʩʪʘʚʘ ʠ ʪʠʧ ʥʘ 

ʨʝʟʫʣʪʘʪʘ. 

ɼʝʣʝʥʠʝ a / b 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʜʝʣʝʥʠʝ ʝ ʯʘʩʪʥʦʪʦ ʥʘ ʜʚʘʪʘ 

ʦʧʝʨʘʥʜʘ.  

 

ʆʧʝʨʘʥʜʠʪʝ ʤʦʛʘʪ ʜʘ ʩʘ ʦʪ ʚʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ. ɸʢʦ 

ʪʠʧʦʚʝʪʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ, ʪʝ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ ʝʜʠʥ ʦʙʱ ʪʠʧ ʩʲʛʣʘʩʥʦ ʦʙʠʯʘʡʥʠʪʝ 

ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, ʢʦʡʪʦ ʩʪʘʚʘ ʠ ʪʠʧ ʥʘ 

ʨʝʟʫʣʪʘʪʘ. 

 

ɸʢʦ ʦʧʝʨʘʥʜʠʪʝ ʩʘ ʦʪ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʠ ʠʤʘʪ 

ʧʦʣʦʞʠʪʝʣʥʘ ʩʪʦʡʥʦʩʪ, ʪʦ ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʥʘ ʨʝʟʫʣʪʘʪʘ 

(ʘʢʦ ʠʤʘ ʪʘʢʘʚʘ) ʩʝ ʠʟʭʚʲʨʣʷ. 

 

ɸʢʦ ʦʧʝʨʘʥʜʠʪʝ ʩʘ ʦʪ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʠ  ʝʜʠʥʠʷ ʦʪ ʪʷʭ 

ʠʤʘ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ, ʨʝʟʫʣʪʘʪʲʪ ʟʘʚʠʩʠ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ɺʲʟʤʦʞʥʠ ʩʘ ʜʚʘ ʩʮʝʥʘʨʠʷ. 

 

Á ɼʨʦʙʥʘʪʘ ʯʘʩʪ ʩʝ ʠʟʭʚʲʨʣʷ (ʢʘʢʪʦ ʠ ʧʨʠ 

ʧʦʣʦʞʠʪʝʣʥʠ ʦʧʝʨʘʥʜʠ). ʊʘʟʠ ʦʧʝʨʘʮʠʷ ʩʝ ʥʘʨʠʯʘ 

ʦʱʝ ʟʘʢʨʲʛʣʷʚʘʥʝ ʢʲʤ ʥʫʣʘʪʘ. 

 

ʇʨʠʤʝʨ: (-10) / 3 = -3 /*  ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʨʝʟʫʣʪʘʪ -

3.3(3) */ 

 

Á ɼʨʦʙʥʘʪʘ ʯʘʩʪ ʩʝ ʠʟʭʚʲʨʣʷ ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ 

ʟʘʢʨʲʛʣʷʚʘ ʢʲʤ ʥʘʡ-ʙʣʠʟʢʦʪʦ ʮʷʣʦ ʯʠʩʣʦ, ʢʦʝʪʦ ʝ 

ʧʦ-ʤʘʣʢʦ ʦʪ ʨʝʟʫʣʪʘʪʘ. ʊʘʟʠ ʦʧʝʨʘʮʠʷ ʩʝ ʥʘʨʠʯʘ ʦʱʝ 

ʟʘʢʨʲʛʣʷʚʘʥʝ ʥʘʛʦʨʝ ʦʪ ʥʫʣʘʪʘ. 

 

ʇʨʠʤʝʨ: (-10) / 3 = -4 /*  ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʨʝʟʫʣʪʘʪ -

3.3(3) */ 
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ɺ ʉ99 ʨʝʟʫʣʪʘʪʲʪ ʝ ʷʩʥʦ ʜʝʬʠʥʠʨʘʥ ʠ ʚʠʥʘʛʠ ʩʝ 

ʟʘʢʨʲʛʣʷʚʘ ʢʲʤ ʥʫʣʘʪʘ, ʪ.ʝ. . ʨʝʟʫʣʪʘʪʲʪ ʚʠʥʘʛʠ ʝ 

ʮʷʣʘʪʘ ʯʘʩʪ ʙʝʟ ʟʘʢʨʲʛʣʷʚʘʥʝ. 

 

ʇʨʠʤʝʨ: (-10) / 3 = -3 /*  ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʨʝʟʫʣʪʘʪ -

3.3(3) */ 

 

 

 

 

 

 

 

 

 

 

ɼʝʣʝʥʠʝ ʧʦ 

ʤʦʜʫʣ 
a % b 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʪʘʟʠ ʦʧʝʨʘʮʠʷ ʝ ʦʩʪʘʪʲʢʲʪ ʦʪ ʜʝʣʝʥʠʝʪʦ 

ʥʘ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ.  

 

ʆʧʝʨʘʥʜʠʪʝ ʤʦʛʘʪ ʜʘ ʩʘ ʩʘʤʦ ʮʝʣʦʯʠʩʣʝʥʠ 

ʘʨʠʪʤʝʪʠʯʥʠ ʪʠʧʦʚʝ. ɸʢʦ ʪʠʧʦʚʝʪʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʩʝ 

ʨʘʟʣʠʯʘʚʘʪ, ʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ ʝʜʠʥ ʦʙʱ ʪʠʧ 

ʩʲʛʣʘʩʥʦ ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, ʢʦʡʪʦ 

ʩʪʘʚʘ ʠ ʪʠʧ ʥʘ ʨʝʟʫʣʪʘʪʘ. 

 

 

 

 

 

 

ʆʧʝʨʘʮʠʷʪʘ % ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥʘ ʩ ʦʧʝʨʘʮʠʷʪʘ / ʩʲʩ 

ʩʣʝʜʥʦʪʦ ʨʘʚʝʥʩʪʚʦ: 

 

(a/b)*b + a%b = a  
 

ɺ ʉ89, ʘʢʦ ʝʜʠʥʠʷʪ ʦʪ ʦʧʝʨʘʥʜʠʪʝ ʥʘ ʦʧʝʨʘʮʠʷʪʘ / ʝ 

ʮʷʣʦ ʦʪʨʠʮʘʪʝʣʥʦ ʯʠʩʣʦ, ʪʦ ʨʝʟʫʣʪʘʪʲʪ ʟʘʚʠʩʠ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʠ ʨʝʟʫʣʪʘʪʲʪ ʦʪ 

ʦʧʝʨʘʮʠʷʪʘ % ʱʝ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ, ʘʢʦ 

ʝʜʠʥʠʷʪ ʦʧʝʨʘʥʜ ʝ ʦʪʨʠʮʘʪʝʣʝʥ. 

 

ɺ ʉ99, ʘʢʦ ʣʝʚʠʷʪ ʦʧʝʨʘʥʜ ʥʘ ʦʧʝʨʘʮʠʷʪʘ % ʝ ʮʷʣʦ 

ʦʪʨʠʮʘʪʝʣʥʦ ʯʠʩʣʦ, ʨʝʟʫʣʪʘʪʲʪ ʩʲʱʦ ʝ ʦʪʨʠʮʘʪʝʣʝʥ. 

ɺʲʚ ʚʩʠʯʢʠ ʜʨʫʛʠ ʩʣʫʯʘʠ ʨʝʟʫʣʪʘʪʲʪ ʝ ʧʦʣʦʞʠʪʝʣʝʥ. 

ʋʚʝʣʠʯʘʚʘʥʝ 

ʩ 1 

++a  

 

ʠʣʠ 

 

ʘ++ 

ʈʝʟʫʣʪʘʪʲʪ ʝ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʦʧʝʨʘʥʜʘ ʩ 1.  

 

ʆʧʝʨʘʥʜʲʪ ʤʦʞʝ ʜʘ ʝ ʦʪ ʚʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʠʣʠ 

ʫʢʘʟʘʪʝʣʝʥ ʪʠʧ. ʆʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

ʩʝ ʠʟʚʲʨʰʚʘʪ ʚʲʨʭʫ ʦʧʝʨʘʥʜʘ ʠ 1, ʠ ʦʙʠʯʘʡʥʠʪʝ 

ʇʨʠ ʜʝʣʝʥʠʝ ʥʘ ʮʝʣʠ ʯʠʩʣʘ ʜʨʦʙʥʘʪʘ 

ʯʘʩʪ ʥʘ ʨʝʟʫʣʪʘʪʘ (ʘʢʦ ʠʤʘ ʪʘʢʘʚʘ) ʩʝ 

ʠʟʭʚʲʨʣʷ. 

ɸʢʦ ʜʝʩʥʠʷʪ ʦʧʝʨʘʥʜ ʥʘ ʦʧʝʨʘʮʠʷʪʘ / ʝ 

0, ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʝʜʝʬʠʥʠʨʘʥ. 

ʆʧʝʨʘʥʜʠʪʝ ʥʘ ʦʧʝʨʘʮʠʷʪʘ % ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʩʘʤʦ ʦʪ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ (char, 

short, int  ʠ ʪ.ʥ).  
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ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʧʨʠ ʧʨʠʩʚʦʷʚʘʥʝ, ʢʦʛʘʪʦ ʨʝʟʫʣʪʘʪʲʪ ʩʝ 

ʩʲʭʨʘʥʷʚʘ ʦʙʨʘʪʥʦ ʚ ʦʧʝʨʘʥʜʘ. ʊʠʧʲʪ ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 

ʪʦʟʠ ʥʘ ʦʧʝʨʘʥʜʘ ʧʨʝʜʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ. 

 

ɿʘ ʧʨʝʬʠʢʩʥʘʪʘ ʬʦʨʤʘ ++a ʝ ʚ ʩʠʣʘ ʩʣʝʜʥʦʪʦ ʧʨʘʚʠʣʦ: 

ʧʲʨʚʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ 1 ʠ ʪʘʟʠ 

ʩʪʦʡʥʦʩʪ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ, ʘʢʦ ʦʧʝʨʘʮʠʷʪʘ ʝ ʯʘʩʪ ʦʪ ʜʨʫʛ 

ʠʟʨʘʟ. 

 

ɿʘ ʧʦʩʪʬʠʢʩʥʘʪʘ ʬʦʨʤʘ a++ ʝ ʚ ʩʠʣʘ ʩʣʝʜʥʦʪʦ ʧʨʘʚʠʣʦ: 

ʧʲʨʚʦ ʩʝ ʠʟʚʣʠʯʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ ʠ ʪʘʟʠ 

ʩʪʦʡʥʦʩʪ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ, ʘʢʦ ʦʧʝʨʘʮʠʷʪʘ ʝ ʯʘʩʪ ʦʪ ʜʨʫʛ 

ʠʟʨʘʟ. ʉʣʝʜ ʪʦʚʘ ʦʧʝʨʘʥʜʲʪ ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ 1. 

ʅʘʤʘʣʷʚʘʥʝ 

ʩ 1 

--ʘ 

 

ʠʣʠ 

 

ʘ-- 

ʈʝʟʫʣʪʘʪʲʪ ʝ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʦʧʝʨʘʥʜʘ ʩ 1. 

 

ʆʧʝʨʘʥʜʲʪ ʤʦʞʝ ʜʘ ʝ ʦʪ ʚʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʠʣʠ 

ʫʢʘʟʘʪʝʣʝʥ ʪʠʧ. ʆʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

ʩʝ ʠʟʚʲʨʰʚʘʪ ʚʲʨʭʫ ʦʧʝʨʘʥʜʘ ʠ 1, ʠ ʦʙʠʯʘʡʥʠʪʝ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʧʨʠ ʧʨʠʩʚʦʷʚʘʥʝ, ʢʦʛʘʪʦ ʨʝʟʫʣʪʘʪʲʪ ʩʝ 

ʩʲʭʨʘʥʷʚʘ ʦʙʨʘʪʥʦ ʚ ʦʧʝʨʘʥʜʘ. ʊʠʧʲʪ ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 

ʪʦʟʠ ʥʘ ʦʧʝʨʘʥʜʘ ʧʨʝʜʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ. 

 

ɿʘ ʧʨʝʬʠʢʩʥʘʪʘ ʬʦʨʤʘ --a ʝ ʚ ʩʠʣʘ ʩʣʝʜʥʦʪʦ ʧʨʘʚʠʣʦ: 

ʧʲʨʚʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ ʩʝ ʥʘʤʘʣʷʚʘ ʩ 1 ʠ ʪʘʟʠ 

ʩʪʦʡʥʦʩʪ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ, ʘʢʦ ʦʧʝʨʘʮʠʷʪʘ ʝ ʯʘʩʪ ʦʪ ʜʨʫʛ 

ʠʟʨʘʟ. 

 

ɿʘ ʧʦʩʪʬʠʢʩʥʘʪʘ ʬʦʨʤʘ a-- ʝ ʚ ʩʠʣʘ ʩʣʝʜʥʦʪʦ ʧʨʘʚʠʣʦ: 

ʧʲʨʚʦ ʩʝ ʠʟʚʣʠʯʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ ʠ ʪʘʟʠ 

ʩʪʦʡʥʦʩʪ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ, ʘʢʦ ʦʧʝʨʘʮʠʷʪʘ ʝ ʯʘʩʪ ʦʪ ʜʨʫʛ 

ʠʟʨʘʟ. ʉʣʝʜ ʪʦʚʘ ʦʧʝʨʘʥʜʲʪ ʩʝ ʥʘʤʘʣʷʚʘ ʩ 1. 

 

ʊʘʙʣ. 94 ɸʨʠʪʤʝʪʠʯʥʠ ʦʧʝʨʘʮʠʠ 

 

 

ʆʧʝʨʘʮʠʠ ʟʘ ʦʪʥʦʰʝʥʠʝ (<,<=,>, >=) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʇʦ-ʤʘʣʢʦ a < b ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʠʪʝ ʟʘ ʦʪʥʦʰʝʥʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʩʘʤʦ 1 ʠʣʠ 0. ɸʢʦ ʫʩʣʦʚʠʝʪʦ ʝ ʠʟʧʲʣʝʥʦ, ʨʝʟʫʣʪʘʪʲʪ ʝ 

1 , ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʝ 0. 

 

ʆʧʝʨʘʥʜʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʧʘʟʚʘʪ ʩʣʝʜʥʠʪʝ ʧʨʘʚʠʣʘ: 

 

Á ɼʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʦʪ ʘʨʠʪʤʝʪʠʯʝʥ 

ʪʠʧ. ɸʢʦ ʦʧʝʨʘʥʜʠʪʝ ʩʘ ʦʪ ʨʘʟʣʠʯʥʠ 

ʇʦ-ʤʘʣʢʦ ʠʣʠ 

ʨʘʚʥʦ 
a <= b 

ʇʦ-ʛʦʣʷʤʦ a > b 

ʇʦ-ʛʦʣʷʤʦ 

ʠʣʠ ʨʘʚʥʦ 
a >= b 
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ʘʨʠʪʤʝʪʠʯʥʠ ʪʠʧʦʚʝ, ʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ 

ʝʜʠʥ ʦʙʱ ʪʠʧ ʩʲʛʣʘʩʥʦ ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. 

 

Á ɼʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʫʢʘʟʘʪʝʣʠ 

(ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʠʣʠ ʥʝʢʚʘʣʠʬʠʮʠʨʘʥʠ) ʢʲʤ 

ʩʲʚʤʝʩʪʠʤʠ ʦʙʝʢʪʥʠ ʪʠʧʦʚʝ. 

 

Á ɼʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʫʢʘʟʘʪʝʣʠ 

(ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʠʣʠ ʥʝʢʚʘʣʠʬʠʮʠʨʘʥʠ) ʢʲʤ 

ʥʝʧʲʣʥʠ ʪʠʧʦʚʝ. 

 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʥʘ ʦʧʝʨʘʥʜʠʪʝ, ʪʠʧʲʪ ʥʘ 

ʨʝʟʫʣʪʘʪʘ ʝ ʚʠʥʘʛʠ int. 

 

 

 

 

 

 

 

ʊʘʙʣ. 95 ʆʧʝʨʘʮʠʠ ʟʘ ʦʪʥʦʰʝʥʠʝ 

 

 

ʆʧʝʨʘʮʠʠ ʟʘ ʨʘʚʝʥʩʪʚʦ (==,!=) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʈʘʚʥʦ a == b ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʠʪʝ ʟʘ ʨʘʚʝʥʩʪʚʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʩʘʤʦ 1 ʠʣʠ 0. ɸʢʦ ʫʩʣʦʚʠʝʪʦ ʝ ʠʟʧʲʣʝʥʦ, ʨʝʟʫʣʪʘʪʲʪ ʝ 1 

, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʝ 0. 

 

ʆʧʝʨʘʥʜʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʧʘʟʚʘʪ ʩʣʝʜʥʠʪʝ ʧʨʘʚʠʣʘ: 

 

Á ɼʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʦʪ ʘʨʠʪʤʝʪʠʯʝʥ 
ʪʠʧ. ɸʢʦ ʦʧʝʨʘʥʜʠʪʝ ʩʘ ʦʪ ʨʘʟʣʠʯʥʠ 

ʘʨʠʪʤʝʪʠʯʥʠ ʪʠʧʦʚʝ, ʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ 

ʝʜʠʥ ʦʙʱ ʪʠʧ ʩʲʛʣʘʩʥʦ ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. 

 

Á ɼʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʫʢʘʟʘʪʝʣʠ 

(ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʠʣʠ ʥʝʢʚʘʣʠʬʠʮʠʨʘʥʠ) ʢʲʤ 

ʩʲʚʤʝʩʪʠʤʠ ʪʠʧʦʚʝ. ɼʚʘʪʘ ʫʢʘʟʘʪʝʣʷ ʤʦʛʘʪ ʜʘ 

ʩʘ ʪʠʧ void*. 

 

Á ɽʜʠʥʠʷʪ ʦʧʝʨʘʥʜ ʤʦʞʝ ʜʘ ʙʲʜʝ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʈʘʟʣʠʯʥʦ a != b 

  

  

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʠʪʝ ʟʘ 

ʦʪʥʦʰʝʥʠʝ ʝ 0 ʠʣʠ 1. 
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ʦʙʝʢʪ ʠʣʠ ʥʝʧʲʣʝʥ ʪʠʧ, ʘ ʜʨʫʛʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʢʚʘʣʠʬʠʮʠʨʘʥ ʠʣʠ ʥʝʢʚʘʣʠʬʠʮʠʨʘʥ void* ʪʠʧ. 

ʇʲʨʚʠʷʪ ʦʧʝʨʘʥʜ ʱʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʢʲʤ 

ʢʚʘʣʠʬʠʮʠʨʘʥ ʠʣʠ ʥʝʢʚʘʣʠʬʠʮʠʨʘʥ void* ʪʠʧ. 

 

Á  ɽʜʠʥʠʷʪ ʦʧʝʨʘʥʜ ʤʦʞʝ ʜʘ ʙʲʜʝ ʫʢʘʟʘʪʝʣ, ʘ 

ʜʨʫʛʠʷʪ ʥʫʣʝʚ ʢʦʥʩʪʘʥʪʝʥ    

 ʫʢʘʟʘʪʝʣ ((void*)0). 

 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʥʘ ʦʧʝʨʘʥʜʠʪʝ, ʪʠʧʲʪ ʥʘ ʨʝʟʫʣʪʘʪʘ 

ʝ ʚʠʥʘʛʠ int. 

 

 

 

 

 

 

 

ʊʘʙʣ. 96 ʆʧʝʨʘʮʠʠ ʟʘ ʨʘʚʝʥʩʪʚʦ 

 

 

ʃʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ (&&,||,!) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʃʦʛʠʯʝʩʢʦ 

ʀ (AND) 
a &&  b 

ʆʧʝʨʘʮʠʷʪʘ && ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ ʥʘ 

ʠʩʪʠʥʥʦʩʪ: 

 

 

 

 

 

 

 

 

 

ʆʧʝʨʘʥʜʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪ ʚʩʝʢʠ ʩʢʘʣʘʨʝʥ ʪʠʧ. ʅʷʤʘ 

ʚʨʲʟʢʘ ʤʝʞʜʫ ʪʠʧʦʚʝʪʝ ʥʘ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ. ɺʩʝʢʠ ʦʪ ʪʷʭ ʩʝ 

ʧʦʜʣʘʛʘ ʥʘ ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. ʈʝʟʫʣʪʘʪʲʪ 

ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʚʠʥʘʛʠ ʝ ʦʪ ʪʠʧ int ʠ ʠʤʘ ʩʪʦʡʥʦʩʪ 0 ʠʣʠ 1. 

ɺ ʉ ʚʩʷʢʘ ʩʪʦʡʥʦʩʪ ʨʘʟʣʠʯʥʘ ʦʪ ʥʫʣʘ ʩʝ ʚʲʟʧʨʠʝʤʘ ʟʘ 

TRUE (ʀʉʊʀʅɸ), ʘ ʥʫʣʘʪʘ ʟʘ FALSE (ʃʒɾɸ). 

ʆʧʝʨʘʮʠʷʪʘ && ʠʤʘ ʩʣʝʜʥʘʪʘ ʚʘʞʥʘ ʦʩʦʙʝʥʦʩʪ. ɸʢʦ 

ʣʝʚʠʷʪ ʦʧʝʨʘʥʜ ʝ FALSE, ʨʝʟʫʣʪʘʪʲʪ ʝ 0 ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʜʝʩʥʠʷ ʦʧʝʨʘʥʜ. ɽʟʠʢʲʪ ʉ ʠʟʧʦʣʟʚʘ ʪʘʟʠ 

ʦʩʦʙʝʥʦʩʪ ʠ ʠʟʚʲʨʰʚʘ ʩʣʝʜʥʠʪʝ ʜʝʡʩʪʚʠʷ ʢʦʛʘʪʦ ʠʟʯʠʩʣʷʚʘ 

ʨʝʟʫʣʪʘʪʘ ʦʪ ʦʧʝʨʘʮʠʷʪʘ: 

 

a b ʨʝʟʫʣʪʘʪ 

FALSE FALSE 0 

FALSE TRUE 0 

TRUE FALSE 0 

TRUE TRUE 1 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʠʪʝ ʟʘ ʦʪʥʦʰʝʥʠʝ 

ʝ 0 ʠʣʠ 1. 
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1) ʇʲʨʚʦ ʩʝ ʠʟʯʠʩʣʷʚʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ; 

 

2) ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ ʝ 0, ʪʦ 

ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʮʷʣʘʪʘ ʦʧʝʨʘʮʠʷ ʝ 0 ʠ ʜʝʩʥʠʷʪ 

ʦʧʝʨʘʥʜ ʥʝ ʩʝ ʠʟʯʠʩʣʷʚʘ; 

 

3) ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ ʝ ʨʘʟʣʠʯʥʘ ʦʪ 0, 

ʩʝ ʠʟʯʠʩʣʷʚʘ ʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʜʝʩʥʠʷ ʦʧʝʨʘʥʜ ʠ 

ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʠʟʯʠʩʣʷʚʘ ʩʲʛʣʘʩʥʦ ʪʘʙʣʠʮʘʪʘ ʥʘ 

ʠʩʪʠʥʥʦʩʪ. 

ʃʦʛʠʯʝʩʢʠ 

ʀʃʀ (OR) 
a || b 

ʆʧʝʨʘʮʠʷʪʘ || ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ ʥʘ 

ʠʩʪʠʥʥʦʩʪ: 

 

 

 

 

 

 

 

 

 

ʆʧʝʨʘʥʜʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪ ʚʩʝʢʠ ʩʢʘʣʘʨʝʥ ʪʠʧ. ʅʷʤʘ 

ʚʨʲʟʢʘ ʤʝʞʜʫ ʪʠʧʦʚʝʪʝ ʥʘ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ. ɺʩʝʢʠ ʦʪ ʪʷʭ ʩʝ 

ʧʦʜʣʘʛʘ ʥʘ ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. ʈʝʟʫʣʪʘʪʲʪ 

ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʚʠʥʘʛʠ ʝ ʦʪ ʪʠʧ int ʠ ʠʤʘ ʩʪʦʡʥʦʩʪ 0 ʠʣʠ 1. 

ɺ ʉ ʚʩʷʢʘ ʩʪʦʡʥʦʩʪ ʨʘʟʣʠʯʥʘ ʦʪ ʥʫʣʘ ʩʝ ʚʲʟʧʨʠʝʤʘ ʟʘ 

TRUE (ʀʉʊʀʅɸ), ʘ ʥʫʣʘʪʘ ʟʘ FALSE (ʃʒɾɸ). 

 

ʆʧʝʨʘʮʠʷʪʘ || ʠʤʘ ʩʣʝʜʥʘʪʘ ʚʘʞʥʘ ʦʩʦʙʝʥʦʩʪ. ɸʢʦ ʣʝʚʠʷʪ 

ʦʧʝʨʘʥʜ ʝ TRUE, ʨʝʟʫʣʪʘʪʲʪ ʝ 1 ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʦʡʥʦʩʪʪʘ 

ʥʘ ʜʝʩʥʠʷ ʦʧʝʨʘʥʜ. ɽʟʠʢʲʪ ʉ ʠʟʧʦʣʟʚʘ ʪʘʟʠ ʦʩʦʙʝʥʦʩʪ ʠ 

ʠʟʚʲʨʰʚʘ ʩʣʝʜʥʠʪʝ ʜʝʡʩʪʚʠʷ ʢʦʛʘʪʦ ʠʟʯʠʩʣʷʚʘ ʨʝʟʫʣʪʘʪʘ 

ʦʪ ʦʧʝʨʘʮʠʷʪʘ: 

 

1) ʇʲʨʚʦ ʩʝ ʠʟʯʠʩʣʷʚʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ; 

 

2) ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ ʝ ʨʘʟʣʠʯʥʘ ʦʪ 0, 
ʪʦ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʮʷʣʘʪʘ ʦʧʝʨʘʮʠʷ ʝ 1 ʠ ʜʝʩʥʠʷʪ 

ʦʧʝʨʘʥʜ ʥʝ ʩʝ ʠʟʯʠʩʣʷʚʘ; 

 

3) ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ ʝ 0, ʩʝ ʠʟʯʠʩʣʷʚʘ 

ʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʜʝʩʥʠʷ ʦʧʝʨʘʥʜ ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ 

ʠʟʯʠʩʣʷʚʘ ʩʲʛʣʘʩʥʦ ʪʘʙʣʠʮʘʪʘ ʥʘ ʠʩʪʠʥʥʦʩʪ. 

a b ʨʝʟʫʣʪʘʪ 

FALSE FALSE 0 

FALSE TRUE 1 

TRUE FALSE 1 

TRUE TRUE 1 

ʃʦʛʠʯʝʩʢʦ 

ʅɽ (NOT) 

!a 

ʆʧʝʨʘʮʠʷʪʘ ! ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ ʥʘ 

ʠʩʪʠʥʥʦʩʪ: 

 

 

 

 

 

a ʨʝʟʫʣʪʘʪ 

FALSE 1 

TRUE 0 
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ʆʧʝʨʘʥʜʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪ ʚʩʝʢʠ ʩʢʘʣʘʨʝʥ ʪʠʧ. ɺʲʨʭʫ 

ʦʧʝʨʘʥʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʝ ʦʪ ʪʠʧ int ʠ ʧʨʠʝʤʘ ʩʪʦʡʥʦʩʪ 0 

ʠʣʠ 1. ɺ ʉ ʚʩʷʢʘ ʩʪʦʡʥʦʩʪ ʨʘʟʣʠʯʥʘ ʦʪ ʥʫʣʘ ʩʝ ʚʲʟʧʨʠʝʤʘ 

ʟʘ TRUE (ʀʉʊʀʅɸ), ʘ ʥʫʣʘʪʘ ʟʘ FALSE (ʃʒɾɸ). 

 

 

 

 

 

 

ʊʘʙʣ. 97 ʃʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ 

 

 

ɹʠʪʦʚʠ ʦʧʝʨʘʮʠʠ (&,|,^,~,<<,>>) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ɹʠʪʦʚʦ ʀ ʘ & b 

ʆʧʝʨʘʮʠʷʪʘ ʙʠʪʦʚʦ ʀ ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʘʪʘ 

ʪʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ: 

 

ʙʠʪ a<n> ʙʠʪ b<n> ʨʝʟʫʣʪʘʪ 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

 

ʆʧʝʨʘʥʜʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʘʤʦ ʦʪ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ. 

ɸʢʦ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ ʩʘ ʦʪ ʨʘʟʣʠʯʥʠ ʮʝʣʦʯʠʩʣʝʥʠ 

ʪʠʧʦʚʝ ʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ ʝʜʠʥ ʦʙʱ ʮʝʣʦʯʠʩʣʝʥ 

ʪʠʧ ʩʲʛʣʘʩʥʦ ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, 

ʢʦʡʪʦ ʩʪʘʚʘ ʠ ʪʠʧ ʥʘ ʨʝʟʫʣʪʘʪʘ. 

ɹʠʪʦʚʦ ʀʃʀ a | b 

ʆʧʝʨʘʮʠʷʪʘ ʙʠʪʦʚʦ ʀʃʀ ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʛʣʘʩʥʦ 

ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ: 

 

ʙʠʪ a<n> ʙʠʪ b<n> ʨʝʟʫʣʪʘʪ 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

ʆʧʝʨʘʥʜʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʘʤʦ ʦʪ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ. 

ɸʢʦ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ ʩʘ ʦʪ ʨʘʟʣʠʯʥʠ ʮʝʣʦʯʠʩʣʝʥʠ 

ʪʠʧʦʚʝ ʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ ʝʜʠʥ ʦʙʱ ʮʝʣʦʯʠʩʣʝʥ 

ʉʣʝʜʥʠʪʝ ʠʟʨʘʟʠ ʩʘ ʝʢʚʠʚʘʣʝʥʪʥʠ:  !(x) ʠ 

(x) == 0. 
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ʪʠʧ ʩʲʛʣʘʩʥʦ ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, 

ʢʦʡʪʦ ʩʪʘʚʘ ʠ ʪʠʧ ʥʘ ʨʝʟʫʣʪʘʪʘ. 

ɹʠʪʦʚʦ 

ʀʟʢʣʶʯʚʘʱʦ 

ʀʃʀ 

a ^ b 

ʆʧʝʨʘʮʠʷʪʘ ʙʠʪʦʚʦ ʀʟʢʣʶʯʚʘʱʦ ʀʃʀ ʩʝ ʠʟʚʲʨʰʚʘ 

ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ: 

 

ʙʠʪ a<n> ʙʠʪ b<n> ʨʝʟʫʣʪʘʪ 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

 

ʆʧʝʨʘʥʜʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʘʤʦ ʦʪ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ. 

ɸʢʦ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ ʩʘ ʦʪ ʨʘʟʣʠʯʥʠ ʮʝʣʦʯʠʩʣʝʥʠ 

ʪʠʧʦʚʝ ʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ ʝʜʠʥ ʦʙʱ ʮʝʣʦʯʠʩʣʝʥ 

ʪʠʧ ʩʲʛʣʘʩʥʦ ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, 

ʢʦʡʪʦ ʩʪʘʚʘ ʠ ʪʠʧ ʥʘ ʨʝʟʫʣʪʘʪʘ. 

ɹʠʪʦʚʦ 

ʀʥʚʝʨʪʠʨʘʥʝ 
~a 

ʆʧʝʨʘʮʠʷʪʘ ʙʠʪʦʚʦ ʙʠʪʦʚʦ ʠʥʚʝʨʪʠʨʘʥʝ ʩʝ ʠʟʚʲʨʰʚʘ 

ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ: 

 

ʙʠʪ a<n> ʨʝʟʫʣʪʘʪ 

0 1 

1 0 

 

ʆʧʝʨʘʥʜʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪ ʚʩʝʢʠ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ. 

ʇʨʝʜʠ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʦʧʝʨʘʮʠʷʪʘ ʚʲʨʭʫ ʦʧʝʨʘʥʜʘ ʩʝ 

ʧʨʠʣʘʛʘʪ ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. 

 

ʀʟʨʘʟʲʪ ~ʘ, ʢʲʜʝʪʦ ʘ ʝ ʦʪ ʙʝʟʟʥʘʢʦʚ ʪʠʧ, e ʝʢʚʠʚʘʣʥʪʝʥ 

ʥʘ (ULONG_MAX - ʘ), ʘʢʦ ʦʧʝʨʘʥʜʲʪ ʝ ʧʦʚʠʰʝʥ ʜʦ 

ʪʠʧ unsigned long, ʠʣʠ ʥʘ (UINT_MAX - ʘ) ʘʢʦ 

ʦʧʝʨʘʥʜʲʪ ʝ ʧʦʚʠʰʝʥ ʜʦ ʪʠʧ unsigned int. ʄʘʢʨʦʩʠʪʝ 

ULONG_MAX  ʠ UINT_MAX  ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʚ ʭʝʜʲʨ 

ʬʘʡʣʘ <limits.h>. 

ɹʠʪʦʚʦ 

ʧʨʝʤʝʩʪʚʘʥʝ 

ʥʘʣʷʚʦ 

a << b 

ʆʧʝʨʘʮʠʷʪʘ ʙʠʪʦʚʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʣʷʚʦ ʧʨʝʤʝʩʪʚʘ 

ʦʧʝʨʘʥʜʘ ʘ ʥʘʣʷʚʦ ʩ ʪʦʣʢʦʚʘ ʙʠʪʘ, ʢʦʣʢʦʪʦ ʝ ʫʢʘʟʘʥʦ ʩ 

ʦʧʝʨʘʥʜʘ b. ʇʨʠ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʣʷʚʦ ʥʘ n-ʙʠʪʦʚʦ ʮʷʣʦ 

ʯʠʩʣʦ ʩ b ʥʘ ʙʨʦʡ ʙʠʪʘ, ʢʲʜʝʪʦ 0 Ò b Ò (n - 1), ʥʘʡ-

ʣʝʚʠʪʝ b ʥʘ ʙʨʦʡ ʙʠʪʘ ʩʝ ʠʟʛʫʙʚʘʪ, ʘ ʦʩʚʦʙʦʜʝʥʠʪʝ b ʥʘ 

ʙʨʦʡ ʥʘʡ-ʜʝʩʥʠ ʙʠʪʘ ʩʝ ʧʦʧʲʣʚʘʪ ʩ ʥʫʣʠ. 
ʅʷʤʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ, ʚʩʝʢʠ ʦʪ ʪʷʭ ʩʝ 

ʧʦʜʣʘʛʘ ʧʦʦʪʜʝʣʥʦ ʥʘ ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. ʊʠʧʲʪ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ ʩʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʝ  ʠ ʪʠʧʘ ʥʘ ʨʝʟʫʣʪʘʪʘ. 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ a ʝ ʦʪ ʙʝʟʟʥʘʢʦʚ ʪʠʧ, 

ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʥʘʣʷʚʦ ʩ b ʥʘ ʙʨʦʡ ʙʠʪʘ, ʢʲʜʝʪʦ 0 Ò b Ò 

(n - 1), ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʘ ʫʤʥʦʞʝʥʠʝ ʥʘ ʣʝʚʠʷ 
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ʦʧʝʨʘʥʜ ʩ 2b
, ʪ.ʝ. .  a << b å a*2b. 

 

 

 

 

 

 

 

 

 

 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ b ʝ ʦʪʨʠʮʘʪʝʣʥʘ, ʨʘʚʥʘ 

ʠʣʠ ʧʦ-ʛʦʣ̫ʤʘ ʦʪ ʙʨʦʷ ʥʘ ʙʠʪʦʚʝʪʝ n ʥʘ ʦʧʝʨʘʥʜʘ ʘ 

ʩʣʝʜ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ, ʧʦʚʝʜʝʥʠʝʪʦ ʝ ʥʝʜʝʬʠʥʠʨʘʥʦ. 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ b ʝ 0, ʥʠʢʘʢʚʠ ʜʝʡʩʪʚʠʷ 

ʥʝ ʩʝ ʠʟʚʲʨʰʚʘʪ. 

 

ʊʲʡ ʢʘʪʦ ʬʦʨʤʘʪʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʪʨʠʮʘʪʝʣʥʠʪʝ 

ʮʝʣʠ ʯʠʩʣʘ ʥʝ ʝ ʜʝʬʠʥʠʨʘʥ ʦʪ ʉ ʩʪʘʥʜʘʨʪʘ, ʪʦ 

ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʥʘʣʷʚʦ ʥʘ ʪʘʢʠʚʘ ʯʠʩʣʘ 

ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ ʠ ʥʷʤʘ ʜʘ ʙʲʜʝ ʧʨʝʥʦʩʠʤ. 

ɹʠʪʦʚʦ 

ʧʨʝʤʝʩʪʚʘʥʝ 

ʥʘʜʷʩʥʦ 

a >> b 

ʆʧʝʨʘʮʠʷʪʘ ʙʠʪʦʚʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦ ʧʨʝʤʝʩʪʚʘ 

ʦʧʝʨʘʥʜʘ ʘ ʥʘʜʷʩʥʦ ʩ ʪʦʣʢʦʚʘ ʙʠʪʘ, ʢʦʣʢʦʪʦ ʝ ʫʢʘʟʘʥʦ 

ʩ ʦʧʝʨʘʥʜʘ b. ʇʨʠ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦ ʥʘ n-ʙʠʪʦʚʦ 

ʮʷʣʦ ʯʠʩʣʦ ʩ b ʥʘ ʙʨʦʡʪ ʙʠʪʘ, ʢʲʜʝʪʦ 0 Ò b Ò (n - 1), 

ʥʘʡ-ʜʝʩʥʠʪʝ b ʥʘ ʙʨʦʡ ʙʠʪʘ ʩʝ ʠʟʛʫʙʚʘʪ. ʆʩʚʦʙʦʜʝʥʠʪʝ 

b ʥʘ ʙʨʦʡ ʥʘʡ-ʣʝʚʠ ʙʠʪʘ ʩʝ ʧʦʧʲʣʚʘʪ ʩʲʛʣʘʩʥʦ 

ʩʣʝʜʥʠʪʝ ʧʨʘʚʠʣʘ: 

 

Á ɸʢʦ ʦʧʝʨʘʥʜʲʪ ʘ ʝ ʦʪ ʙʝʟʟʥʘʢʦʚ ʪʠʧ, 

ʦʩʚʦʙʦʜʝʥʠʪʝ b ʥʘ ʙʨʦʡ ʥʘʡ-ʣʝʚʠ ʙʠʪʘ ʩʝ 

ʟʘʧʲʣʚʘʪ ʩ ʥʫʣʠ; 

 

Á ɸʢʦ ʦʧʝʨʘʥʜʲʪ ʘ ʝ ʦʪ ʟʥʘʢʦʚ ʪʠʧ ʠ ʩʪʦʡʥʦʩʪʪʘ 

ʤʫ ʝ ʥʝʦʪʨʠʮʘʪʝʣʥʘ, ʦʩʚʦʙʦʜʝʥʠʪʝ b ʥʘ ʙʨʦʡ 

ʥʘʡ-ʣʝʚʠ ʙʠʪʘ ʩʝ ʟʘʧʲʣʚʘʪ ʩ ʥʫʣʠ; 

 

Á ɸʢʦ ʦʧʝʨʘʥʜʲʪ ʘ ʝ ʦʪ ʟʥʘʢʦʚ ʪʠʧ ʠ ʩʪʦʡʥʦʩʪʪʘ 

ʤʫ ʝ ʦʪʨʠʮʘʪʝʣʥʘ, ʨʝʟʫʣʪʘʪʲʪ ʟʘʚʠʩʠ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ʅʷʢʦʠ ʢʦʤʧʠʣʘʪʦʨʠ ʱʝ 

ʧʦʧʲʣʥʷʪ ʦʩʚʦʙʦʜʝʥʠʪʝ b ʥʘ ʙʨʦʡ ʥʘʡ-ʣʝʚʠ 

ʙʠʪʘ ʩ ʥʫʣʠ (ʣʦʛʠʯʝʩʢʦ ʧʨʝʤʝʩʪʚʘʥʝ 

ʥʘʜʷʩʥʦ), ʘ ʜʨʫʛʠ ʱʝ ʛʠ ʟʘʧʲʣʥʷʪ ʩʲʩ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʟʥʘʢʦʚʠʷ ʙʠʪ (ʟʥʘʢʦʚʦ 

ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦ). 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʲʪ ʘ ʝ ʦʪ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʠʣʠ 

ʝ ʦʪ ʟʥʘʢʦʚ ʪʠʧ, ʥʦ ʠʤʘ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ, 

ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʥʘʜʷʩʥʦ ʩ b ʥʘ ʙʨʦʡ ʙʠʪʘ, ʢʲʜʝʪʦ 0 Ò b 

ɸʢʦ ʪʨʷʙʚʘ ʜʘ ʫʤʥʦʞʠʪʝ ʝʜʠʥ 

ʙʝʟʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʦʧʝʨʘʥʜ a ʩ 

ʯʠʩʣʦ 2b, ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ ʝ ʜʘ 

ʠʟʧʦʣʟʚʘʪʝ ʦʧʝʨʘʮʠʷʪʘ ʧʨʝʤʝʩʪʚʘʥʝ 

ʥʘʣʷʚʦ a << b ʧʨʝʜ ʦʧʝʨʘʮʠʷʪʘ 

ʫʤʥʦʞʝʥʠʝ a *  2b. ʊʦʚʘ ʱʝ ʧʦʜʦʙʨʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. 
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Ò (n - 1), ʝ ʝʢʚʠʚʘʣʝʥʪʦ ʥʘ ʜʝʣʝʥʠʝ ʥʘ ʦʧʝʨʘʥʜa ʘ ʩ 2b, 

ʪ.ʝ. .  a >> b å a/2b. 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ a ʝ ʦʪ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʠʣʠ ʝ 

ʦʪ ʟʥʘʢʦʚ ʪʠʧ, ʥʦ ʠʤʘ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ, 

ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʥʘ ʜʷʩʥʦ ʩ b ʥʘ ʙʨʦʡ ʙʠʪʘ, ʢʲʜʝʪʦ 0 Ò b 

Ò (n - 1), ʝ ʝʢʚʠʚʘʣʝʥʪʦ ʥʘ ʜʝʣʝʥʠʝ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ ʩ 

2b, ʪ.ʝ  a >> b å a/2b 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ b ʝ ʦʪʨʠʮʘʪʝʣʥʘ, ʨʘʚʥʘ 

ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʙʨʦʷ ʥʘ ʙʠʪʦʚʝʪʝ n ʥʘ ʦʧʝʨʘʥʜʘ a 

ʩʣʝʜ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ, ʧʦʚʝʜʝʥʠʝʪʦ ʝ ʥʝʜʝʬʠʥʠʨʘʥʦ. 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ b ʝ 0, ʥʠʢʘʢʚʠ ʜʝʡʩʪʚʠʷ 

ʥʝ ʩʝ ʠʟʚʲʨʰʚʘʪ. 

 

ʊʘʙʣ. 98 ʃʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ 

 

 

ʆʧʝʨʘʮʠʠ ʟʘ ʧʨʠʩʚʦʷʚʘʥʝ (=, +=, -=, *=, /=, %=, &=, |=, 
^=, <<=, >>=) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʇʨʦʩʪʦ 

ʧʨʠʩʚʦʷʚʘʥʝ 
a = b 

ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ b ʩʝ ʧʨʠʩʚʦʷʚʘ ʥʘ ʦʧʝʨʘʥʜʘ 

a. ʇʨʝʜʠ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʧʨʠʩʚʦʷʚʘʥʝʪʦ, ʪʠʧʲʪ ʥʘ 

ʦʧʝʨʘʥʜʘ b ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪʠʧʘ ʥʘ ʦʧʝʨʘʥʜʘ a. ɸʢʦ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʝ ʥʝʚʲʟʤʦʞʥʦ ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ 

ʛʝʥʝʨʠʨʘ ʛʨʝʰʢʘ. ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ 

ʧʦʟʚʦʣʝʥʠʪʝ ʪʠʧʦʚʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ a ʠ b. 

 

ʪʠʧ a ʪʠʧ b 

ʘʨʠʪʤʝʪʠʯʝʥ ʘʨʠʪʤʝʪʠʯʝʥ 

struct-/union- 
ʩʲʚʤʝʩʪʠʤ  struct-

/union- 

ɸʢʦ ʪʨʷʙʚʘ ʜʘ ʨʘʟʜʝʣʠʪʝ ʝʜʠʥ 

ʮʝʣʦʯʠʩʣʝʥ ʙʝʟʟʥʘʢʦʚ ʦʧʝʨʘʥʜ ʠʣʠ 

ʮʝʣʦʯʠʩʣʝʥ ʟʥʘʢʦʚ ʦʧʝʨʘʥʜ a, ʥʦ ʩ 

ʧʦʣʦʞʠʪʝʣʥʘ ʩʪʦʡʥʦʩʪ, ʩ ʯʠʩʣʦ 2b, ʟʘ 

ʧʨʝʜʧʦʯʠʪʘʥʝ ʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ 

ʦʧʝʨʘʮʠʷʪʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦ a >> 

b ʧʨʝʜ ʦʧʝʨʘʮʠʷʪʘ ʜʝʣʝʥʠʝ a / 2b. 

ʊʦʚʘ ʱʝ ʧʦʜʦʙʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ 

ʥʘ ʧʨʦʛʨʘʤʘʪʘ. 
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ʫʢʘʟʘʪʝʣ ʢʲʤ ʊ1 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʊ2, 

ʢʲʜʝʪʦ ʊ1 ʠ ʊ2 ʩʘ 

ʩʲʚʤʝʩʪʠʤʠ 

void* 

ʫʢʘʟʘʪʝʣ ʢʲʤ T, ʢʲʜʝʪʦ 

ʊ ʝ ʦʙʝʢʪʝʥ ʠʣʠ 

ʥʝʧʲʣʝʥ ʪʠʧ 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʊ,  ʢʲʜʝʪʦ 

ʊ ʝ ʦʙʝʢʪʝʥ ʠʣʠ 

ʥʝʧʲʣʝʥ ʪʠʧ 

void* 

ʚʩʝʢʠ ʫʢʘʟʘʪʝʣ 
NULL, ʢʲʜʝʪʦ NULL ʝ 

(void*)0 

 

ɼʦʧʲʣʥʠʪʝʣʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚʲʨʭʫ ʦʧʝʨʘʥʜʠʪʝ ʥʘ 

ʦʧʝʨʘʮʠʷʪʘ =: 

 

Á ʃʝʚʠʷʪ ʦʧʝʨʘʥʜ ʥʝ ʤʦʞʝ ʜʘ ʠʤʘ ʢʚʘʣʠʬʠʢʘʪʦʨ 
const 

 

Á ɸʢʦ ʦʧʝʨʘʥʜʠʪʝ ʩʘ ʦʪ ʘʨʠʪʤʝʪʠʯʥʠ ʪʠʧʦʚʝ, ʪʝ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʠʣʠ 

ʥʝʢʚʘʣʠʬʠʮʠʨʘʥʠ. 

 

Á ɸʢʦ ʠ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ ʩʘ ʫʢʘʟʘʪʝʣʠ ʢʲʤ ʦʙʝʢʪʠ ʠʣʠ 
ʫʢʘʟʘʪʝʣʠ ʢʲʤ ʬʫʥʢʮʠʠ, ʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʠʣʠ ʥʝʢʚʘʣʠʬʠʮʠʨʘʥʠ ʚʝʨʩʠʠ ʥʘ 

ʫʢʘʟʘʪʝʣʠ ʢʲʤ ʩʲʚʤʝʩʪʠʤʠ ʪʠʧʦʚʝ, ʠ ʪʠʧʲʪ ʩʦʯʝʥ 

ʦʪ ʣʝʚʠʷ ʦʧʝʨʘʥʜ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʚʩʠʯʢʠ 

ʢʚʘʣʠʬʠʢʘʪʦʨʠ ʥʘ ʪʠʧʘ, ʩʦʯʝʥ ʦʪ ʜʝʩʥʠʷ ʦʧʝʨʘʥʜ. 

ʊʦʚʘ ʧʨʝʜʧʘʟʚʘ ʫʢʘʟʘʪʝʣʠ ʪʠʧ const int* ʜʘ ʙʲʜʘʪ 

ʧʨʠʩʚʦʷʚʘʥʠ ʥʘ ʫʢʘʟʘʪʝʣʠ ʪʠʧ int*, ʢʦʝʪʦ ʙʠ 

ʧʦʟʚʦʣʠʣʦ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʦʙʝʢʪʘ, ʩʦʯʝʥ ʦʪ const 

int* ʫʢʘʟʘʪʝʣʷ. 

Á ɸʢʦ ʝʜʠʥʠʷ ʦʧʝʨʘʥʜ ʝ ʢʚʘʣʠʬʠʮʠʨʘʥʘ ʠʣʠ 

ʥʝʢʚʘʣʠʬʠʮʠʨʘʥʘ ʚʝʨʩʠʷ ʥʘ void* ʫʢʘʟʘʪʝʣ, 

ʜʨʫʛʠʷʪ ʦʧʝʨʘʥʜ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʦʙʝʢʪ ʠʣʠ ʥʝʧʲʣʝʥ ʪʠʧ. ʊʠʧʲʪ, ʩʦʯʝʥ ʦʪ ʣʝʚʠʷ 

ʦʧʝʨʘʥʜ, ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʚʩʠʯʢʠ ʢʚʘʣʠʬʠʢʘʪʦʨʠ ʥʘ 

ʪʠʧʘ, ʩʦʯʝʥ ʦʪ ʜʝʩʥʠʷ ʦʧʝʨʘʥʜ. ʇʨʠʯʠʥʘʪʘ ʝ 

ʩʲʱʘʪʘ ʢʘʪʦ ʚ ʧʨʝʜʭʦʜʥʠʷ ʩʣʫʯʘʡ. 

 

ʊʠʧʲʪ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʠʩʚʦʷʚʘʥʝʪʦ ʝ ʨʘʚʝʥ ʥʘ 

(ʥʝʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʠ ʥʝʢʚʘʣʠʬʠʮʠʨʘʥ) ʪʠʧa ʥʘ ʣʝʚʠʷ 

ʦʧʝʨʘʥʜ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʩʪʦʡʥʦʩʪʪʘ ʩʲʭʨʘʥʝʥʘ ʚ ʣʝʚʠʷ 

ʦʧʝʨʘʥʜ. 

ʉʲʩʪʘʚʥʠ 

ʧʨʠʩʚʦʷʚʘʥʠʷ 

a += b 

a -= b 

a *= b 

a /= b 

ʊʝʟʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘ ʝʢʚʠʚʘʣʝʥʪʥʠ ʥʘ: 

 a = a ʦʧʝʨʘʮʠʷ b,  

ʢʲʜʝʪʦ ʦʧʝʨʘʮʠʷ ʝ: +, -, *, /, %, &, |, ^, <<, >>. 

ɼʚʘʪʘ ʦʧʝʨʘʥʜʘ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 
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a %= b 

a &= b 

a |= b 

a ^= b 

a <<= b 

a >>= b 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʧʝʨʘʮʠʷʪʘ. 

 

ʊʠʧʲʪ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʠʩʚʦʷʚʘʥʝʪʦ ʝ ʨʘʚʝʥ ʥʘ 

(ʥʝʧʨʝʦʙʨʘʟʫʚʘʥʠʷ) ʪʠʧʘ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ. 

 

ɺʩʠʯʢʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʧʨʦʩʪʦʪʦ ʧʨʠʩʚʦʷʚʘʥʝ ʩʘ 

ʚʘʣʠʜʥʠ ʠ ʟʘ ʩʲʩʪʘʚʥʠʪʝ ʦʧʝʨʘʮʠʠ ʟʘ ʧʨʠʩʚʦʷʚʘʥʝ. 

 

ʊʘʙʣ. 99 ʆʧʝʨʘʮʠʠ ʟʘ ʧʨʠʩʚʦʷʚʘʥʝ 

 

 

ʋʩʣʦʚʥʘ ʦʧʝʨʘʮʠʷ (?:) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʋʩʣʦʚʥʘ 

ʦʧʝʨʘʮʠʷ 
a ? b : c 

ʊʦʚʘ ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ ʪʨʠʥʘʨʥʘ (ʩ ʪʨʠ ʦʧʝʨʘʥʜʘ) ʦʧʝʨʘʮʠʷ ʚ 

ʉ. ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ a ʝ ʨʘʟʣʠʯʥʘ ʦʪ ʥʫʣʘ, ʩʝ 

ʠʟʯʠʩʣʷʚʘ ʦʧʝʨʘʥʜʘ b ʠ ʥʝʛʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʩʪʘʚʘ ʨʝʟʫʣʪʘʪ ʦʪ 

ʮʷʣʘʪʘ ʦʧʝʨʘʮʠʷ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʝ ʠʟʯʠʩʣʷʚʘ ʦʧʝʨʘʥʜʘ c 

ʠ ʥʝʛʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʩʪʘʚʘ ʨʝʟʫʣʪʘʪ ʦʪ ʮʷʣʘʪʘ ʦʧʝʨʘʮʠʷ. 

 

 
 

ʆʧʝʨʘʥʜʲʪ a ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʪ ʩʢʘʣʘʨʝʥ ʪʠʧ. ɺʪʦʨʠʷʪ ʠ 

ʪʨʝʪʠʷʪ ʦʧʝʨʘʥʜ ʤʦʛʘʪ ʜʘ ʩʘ ʦʪ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʠ ʩʝ 

ʧʦʜʣʘʛʘʪ ʥʘ ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. ʊʠʧʲʪ ʥʘ 

ʨʝʟʫʣʪʘʪʘ ʟʘʚʠʩʠ ʦʪ ʪʠʧʘ ʥʘ ʚʪʦʨʠʷ ʠ ʪʨʝʪʠʷ ʦʧʝʨʘʥʜ. 

 

ʪʠʧ b ʪʠʧ c 
ʪʠʧ ʥʘ 

ʨʝʟʫʣʪʘʪʘ 

ʘʨʠʪʤʝʪʠʯʝʥ ʘʨʠʪʤʝʪʠʯʝʥ 

ʊʠʧʘ ʥʘ 

ʦʧʝʨʘʥʜʠʪʝ 

ʩʣʝʜ 

ʦʙʠʯʘʡʥʠʪʝ 

ʙʠʥʘʨʥʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʘ 
ʩʲʚʤʝʩʪʠʤʘ 

ʩʪʨʫʢʪʫʨʘ 
ʩʪʨʫʢʪʫʨʘ 

a != 0  ? b 

ʂʨʘʡ 

ʅʘʯʘʣʦ 

ɼʘ ʅʝ 

c 
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ʦʙʝʜʠʥʝʥʠʝ 
ʩʲʚʤʝʩʪʠʤʦ 

ʦʙʝʜʠʥʝʥʠʝ 
ʦʙʝʜʠʥʝʥʠʝ 

void void void 

ʋʢʘʟʘʪʝʣ ʢʲʤ 

ʢʚʘʣʠʬʠʮʠʨʘʥ 

ʠʣʠ 

ʥʝʢʚʘʣʠʬʠʮʠʨʘʥ 

ʪʠʧ ʊ1 

ʋʢʘʟʘʪʝʣ ʢʲʤ 

ʢʚʘʣʠʬʠʮʠʨʘʥ 

ʠʣʠ 

ʥʝʢʚʘʣʠʬʠʮʠʨʘʥ 

ʪʠʧ ʊ2, ʘʢʦ ʊ1 ʠ 

ʊ2 ʩʘ 

ʩʲʚʤʝʩʪʠʤʠ 

ʋʢʘʟʘʪʝʣ ʢʲʤ 

ʪʠʧ, ʠʤʘʱ 

ʚʩʠʯʢʠʪʝ 

ʢʚʘʣʠʬʠʢʘʪʦʨʠ 

ʥʘ ʪʠʧʦʚʝʪʝ T1 

ʠ ʊ2 

ʋʢʘʟʘʪʝʣ ʢʲʤ 

ʦʙʝʢʪ ʠʣʠ 

ʥʝʧʲʣʝʥ ʪʠʧ 

ʂʚʘʣʠʬʠʮʠʨʘʥ 

ʠʣʠ 

ʥʝʢʚʘʣʠʬʠʮʠʨʘʥ 

void* 

void*, ʢʲʜʝʪʦ 

ʩʦʯʝʥʠʷ ʪʠʧ ʠʤʘ 

ʚʩʠʯʢʠʪʝ 

ʢʚʘʣʠʬʠʢʘʪʦʨʠ 

ʥʘ ʪʠʧʦʚʝʪʝ, 

ʩʦʯʝʥʠ ʦʪ ʜʚʘʪʘ 

ʫʢʘʟʘʪʝʣʷ 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʊ, 

ʢʲʜʝʪʦ ʊ  ʤʦʞʝ 

ʜʘ ʝ ʦʪ ʚʩʝʢʠ 

ʪʠʧ 

ʅʫʣʝʚ 

ʢʦʥʩʪʘʥʪʝʥ 

ʫʢʘʟʘʪʝʣ 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʊ 

 

 

ʊʘʙʣ. 100 ʋʩʣʦʚʥʘ ʦʧʝʨʘʮʠʷ 

 

 

ʆʧʝʨʘʮʠʷ ʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ 
ʠʟʨʘʟʠ (,) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʆʧʝʨʘʮʠʷ ʟʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 

ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ 

ʠʟʨʘʟʠ 

a,b,c,é,z 

ʆʧʝʨʘʥʜʠʪʝ a, b, c ʠ ʪ.ʥ. ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ 

ʠʤʘʪ ʥʷʢʘʢʚʘ ʚʨʲʟʢʘ ʧʦʤʝʞʜʫ ʩʠ. ɺʩʝʢʠ ʦʧʝʨʘʥʜ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʠʟʚʦʣʝʥ ʠʟʨʘʟ, ʦʪ ʦʙʠʢʥʦʚʝʥʘ 

ʧʨʦʤʝʥʣʠʚʘ ʜʦ ʩʣʦʞʝʥ ʠʟʨʘʟ, ʩʲʱʦ ʠ ʠʟʨʘʟ, ʢʦʡʪʦ 

ʥʝ ʚʨʲʱʘ ʩʪʦʡʥʦʩʪ (void ʠʟʨʘʟ). ʀʟʨʘʟʠʪʝ ʩʝ 

ʠʟʯʠʩʣʷʚʘʪ ʦʪ ʣʷʚʦ ʥʘʜʷʩʥʦ ʠ ʨʝʟʫʣʪʘʪʲʪ ʦʪ 

ʠʟʯʠʩʣʝʥʠʝʪʦ ʥʘ ʧʦʩʣʝʜʥʠʷ (ʥʘʡ-ʜʝʩʥʠʷ) ʠʟʨʘʟ 

ʩʪʘʚʘ ʨʝʟʫʣʪʘʪ ʥʘ ʮʝʣʠʷ ʠʟʨʘʟ. ɸʢʦ ʦʧʝʨʘʥʜʠʪʝ 

ʚʣʷʚʦ ʦʪ ʧʦʩʣʝʜʥʠʷ ʠʟʨʘʟ ʚʨʲʱʘʪ ʥʷʢʘʢʚʘ 

ʩʪʦʡʥʦʩʪ, ʪʦ ʪʷ ʧʨʦʩʪʦ ʩʝ ʛʫʙʠ.   
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ʆʧʝʨʘʮʠʷ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʪʠʧ (sizeof) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʆʧʝʨʘʮʠʷ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ 

ʨʘʟʤʝʨʘ ʥʘ 

ʪʠʧ 

sizeof (ʪʠʧ) 

 

ʠʣʠ 

 

sizeof ʠʟʨʘʟ 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʝ ʨʘʟʤʝʨʲʪ ʥʘ ʦʧʝʨʘʥʜʘ ʚ 

ʙʘʡʪʦʚʝ. 

 

ʆʧʝʨʘʥʜʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʤʝ ʥʘ ʪʠʧ ʠʣʠ ʠʟʨʘʟ. ɸʢʦ 

ʦʧʝʨʘʥʜʲʪ ʝ  ʪʠʧ ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʣʦʞʝʥ ʚ ʩʢʦʙʠ, 

ʜʦʢʘʪʦ ʘʢʦ ʝ ʠʟʨʘʟ ʩʢʦʙʠʪʝ ʥʝ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ. ʀ ʚ 

ʜʚʘʪʘ ʩʣʫʯʘʷ, ʨʘʟʤʝʨʲʪ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʪʠʧʘ ʥʘ 

ʦʧʝʨʘʥʜʘ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʦʪ ʪʠʧ size_t,  ʜʝʬʠʥʠʨʘʥ ʚ 

ʭʝʜʲʨ ʬʘʡʣʘ <stddef.h>. 

 

ʆʧʝʨʘʮʠʷʪʘ sizeof ʠʤʘ ʩʣʝʜʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ: 

 

Á ɸʢʦ ʦʧʝʨʘʥʜʲʪ ʝ ʪʠʧ char, unsigned char, 
signed char (ʠʣʠ ʪʝʭʥʠʪʝ ʢʚʘʣʠʬʠʮʠʨʘʥʠ 

ʚʝʨʩʠʠ), ʨʝʟʫʣʪʘʪʲʪ ʝ 1. 

 

Á ʆʧʝʨʘʥʜʲʪ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʝʧʲʣʝʥ ʪʠʧ, 
ʠʤʝ ʥʘ ʬʫʥʢʮʠʷ, ʙʠʪʦʚʦ ʧʦʣʝ ʠʣʠ ʪʠʧʘ void. 

 

Á ʈʝʟʫʣʪʘʪʲʪ ʦʪ sizeof(ʠʟʨʘʟ) ʝ ʩʲʱʠʷ ʢʘʪʦ 
sizeof(ʪʠʧ), ʢʲʜʝʪʦ ʪʠʧ ʝ ʪʠʧʘ ʥʘ ʠʟʨʘʟʘ. 

ʆʧʝʨʘʮʠʷʪʘ sizeof ʥʝ ʚʦʜʠ ʜʦ ʥʷʢʘʢʚʠ 

ʠʟʯʠʩʣʝʥʠʷ ʥʘ ʠʟʨʘʟʘ, ʢʦʛʘʪʦ ʦʧʨʝʜʝʣʷ 

ʥʝʛʦʚʠʷ ʪʠʧ. ʅʦ ʘʢʦ ʠʟʨʘʟʲʪ ʩʲʜʲʨʞʘ 

ʦʧʝʨʘʮʠʠ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ ʦʙʠʯʘʡʥʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʪʠʧʘ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʩʠ, 

ʪʦʚʘ ʩʝ ʦʪʯʠʪʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʠʧʘ ʥʘ 

ʄʥʦʛʦ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʟʘʧʦʤʥʠ, ʯʝ 

ʩʘʤʦ ʚ ʢʦʥʪʝʢʩʪ ʢʲʜʝʪʦ ʩʠʤʚʦʣʲʪ 

',' ʠʛʨʘʝ ʨʦʣʷ ʥʘ ʦʧʝʨʘʮʠʷ, 

ʠʟʨʘʟʠʪʝ ʩʝ ʠʟʯʠʩʣʷʚʘʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʦʪ ʣʷʚʦ ʥʘʜʷʩʥʦ. 

ɺ ʢʦʥʪʝʢʩʪ ʢʲʜʝʪʦ ʩʠʤʚʦʣʲʪ ',' 

ʠʛʨʘʝ ʨʦʣʷʪʘ ʥʘ ʧʫʥʢʪʫʘʮʠʷ, 

ʨʝʜʲʪ ʥʘ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʠʟʨʘʟʠʪʝ, 

ʨʘʟʜʝʣʝʥʠ ʩʲʩ ʟʘʧʝʪʘʷ, ʥʝ ʝ 

ʜʝʬʠʥʠʨʘʥ ʦʪ ʩʪʘʥʜʘʨʪʘ. 
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ʠʟʨʘʟʘ. 

 

Á sizeof(ʠʤʝ-ʤʘʩʠʚ) ʚʨʲʱʘ ʙʨʦʷ ʥʘ ʙʘʡʪʦʚʝʪʝ 

ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʤʘʩʠʚʘ, ʪ.ʝ. ʪʘʟʠ ʦʧʝʨʘʮʠʷ ʝ 

ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ ʠʟʨʘʟʘ N*sizeof(ʪʠʧ), 

ʢʲʜʝʪʦ N ʝ ʙʨʦʷʪ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ, 

ʘ ʪʠʧ ʝ ʪʠʧʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ. 

 

Á sizeof(ʠʤʝ-ʩʪʨʫʢʪʫʨʘ) ʚʨʲʱʘ ʙʨʦʷ ʥʘ 

ʙʘʡʪʦʚʝʪʝ, ʟʘʝʤʘʥʠ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʩʪʨʫʢʪʫʨʘʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʫʧʣʲʪʥʷʚʘʱʠʪʝ 

ʙʘʡʪʦʚʝ. 

 

ʈʝʟʫʣʪʘʪʲʪ ʥʘ ʦʧʝʨʘʮʠʷʪʘ sizeof ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ 

ʚʨʝʤʝ ʥʘ ʢʦʤʧʠʣʠʨʘʥʝ, ʘ ʥʝ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ɸʢʦ ʦʧʝʨʘʥʜʲʪ ʝ ʠʟʨʘʟ, ʪʦʡ ʥʝ ʩʝ 

ʠʟʯʠʩʣʷʚʘ, ʘ ʩʘʤʦ ʩʝ ʦʧʨʝʜʝʣʷ ʥʝʛʦʚʠʷ ʪʠʧ. 
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ʆʧʝʨʘʮʠʷ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʪʠʧʦʚʝ ((ʪʠʧ)) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʆʧʝʨʘʮʠʷ ʟʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ 

ʥʘ ʪʠʧʦʚʝ 

(ʪʠʧ)ʘ 

ʆʧʝʨʘʥʜʲʪ a ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʘʤʦ ʦʪ ʩʢʘʣʘʨʝʥ ʪʠʧ. 

ʆʧʝʨʘʥʜʲʪ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʢʲʤ ʟʘʜʘʜʝʥʠʷ ʚ ʩʢʦʙʠ 

ʪʠʧ.  

 

ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ 

ɺʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ 
ɺʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ 

ʪʠʧ 

ɺʩʝʢʠ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ 
ɺʩʝʢʠ ʫʢʘʟʘʪʝʣʝʥ 

ʪʠʧ 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪ T Á ɺʩʝʢʠ 

ʈʝʟʫʣʪʘʪʲʪ ʥʘ ʦʧʝʨʘʮʠʷʪʘ sizeof ʩʝ 

ʠʟʯʠʩʣʷʚʘ ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʤʧʠʣʠʨʘʥʝ, 

ʘ ʥʝ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ. ɸʢʦ ʦʧʝʨʘʥʜʲʪ ʝ ʠʟʨʘʟ, 

ʪʦʡ ʥʝ ʩʝ ʠʟʯʠʩʣʷʚʘ, ʘ ʩʘʤʦ ʩʝ 

ʦʧʨʝʜʝʣʷ ʥʝʛʦʚʠʷ ʪʠʧ, ʘ ʦʪʪʘʤ ʠ 

ʨʘʟʤʝʨʘ ʚ ʙʘʡʪʦʚʝ, ʟʘʝʤʘʥ ʦʪ ʪʦʟʠ 

ʪʠʧ. 
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ʠʣʠ void-ʫʢʘʟʘʪʝʣ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ 

Á void ʫʢʘʟʘʪʝʣ 

Á ʋʢʘʟʘʪʝʣ ʢʲʤ 
ʦʙʝʢʪ Q 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ 

ʊ 

Á ɺʩʝʢʠ 
ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ 

Á void-ʫʢʘʟʘʪʝʣ 

Á ʋʢʘʟʘʪʝʣ ʢʲʤ 
ʬʫʥʢʮʠʷ Q 

struct- ʠʣʠ union-ʪʠʧ - 

ʤʘʩʠʚ ʦʪ T - 

ʌʫʥʢʮʠʷ ʚʨʲʱʘʱʘ T - 

void ɺʩʝʢʠ ʪʠʧ 

 

ʉʣʝʜʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ 

ʢʦʛʘʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʦʪ ʠ ʢʲʤ 

ʫʢʘʟʘʪʝʣʥʠ ʪʠʧʦʚʝ: 

 

Á ɽʜʠʥ ʫʢʘʟʘʪʝʣ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʦʙʨʘʟʫʚʘʥ 
ʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ. ʈʝʟʫʣʪʘʪʲʪ ʟʘʚʠʩʠ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ɸʢʦ ʨʘʟʤʝʨʲʪ ʥʘ 

ʮʝʣʦʯʠʩʣʝʥʠʷ ʪʠʧ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤ 

ʜʘ ʧʦʙʝʨʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʫʢʘʟʘʪʝʣʷ, 

ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʝʜʝʬʠʥʠʨʘʥ. 

 

Á ʇʨʦʠʟʚʦʣʥʦ ʮʷʣʦ ʯʠʩʣʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʧʨʝʦʙʨʘʟʫʚʘʥʦ ʚ ʫʢʘʟʘʪʝʣ. ʈʝʟʫʣʪʘʪʲʪ 

ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. 

 

Á ʋʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪʝʥ ʠʣʠ ʥʝʧʲʣʝʥ ʪʠʧ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʦʙʨʘʟʫʚʘʥ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʜʨʫʛ ʦʙʝʢʪʝʥ ʠʣʠ ʥʝʧʲʣʝʥ ʪʠʧ. 

ʈʝʟʫʣʪʘʪʥʠʷʪ ʫʢʘʟʘʪʝʣ ʤʦʞʝ ʜʘ ʙʲʜʝ  

ʥʝʚʘʣʠʜʝʥ, ʘʢʦ ʧʦʜʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʪʠʧʘ, 

ʩʦʯʝʥ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʫʢʘʟʘʪʝʣ ʠ 

ʧʦʜʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʪʠʧʘ, ʩʦʯʝʥ ʦʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʫʢʘʟʘʪʝʣ ʝ ʥʝʩʲʚʤʝʩʪʠʤʦ. 

 

 

 

 

 

 

 

 

 

ʊʘʙʣ. 103 ʆʧʝʨʘʮʠʷ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʪʠʧʦʚʝ 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʪʘ ʝ 

ʜʘ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʨʝʟʫʣʪʘʪʲʪ ʦʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʝ ʷʩʥʦ ʜʝʬʠʥʠʨʘʥ ʦʪ 

ʩʪʘʥʜʘʨʪʘ ʠʣʠ ʟʘʚʠʩʠ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ.  
 

ʊʝʢʩʪʲʪ ʚ ʪʦʚʘ ʧʦʣʝ ʦʪʙʝʣʷʟʚʘ 

ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʘ ʢʦʷʪʦ 

ʪʨʷʙʚʘ ʜʘ ʦʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ. 
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ʆʧʝʨʘʮʠʠ ʟʘ ʜʦʩʪʲʧ ʜʦ ʯʣʝʥʦʚʝ ʥʘ ʩʪʨʫʢʪʫʨʠ  ʠ 
ʦʙʝʜʠʥʝʥʠʷ (.,->) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ɼʦʩʪʲʧ ʜʦ ʯʣʝʥʦʚʝ ʥʘ 

ʩʪʨʫʢʪʫʨʘ/ʦʙʝʜʠʥʝʥʠʝ 

struct-union-ʧʨʦʤʝʥʣʠʚʘ.ʠʤʝ-

ʯʣʝʥ 

ʈʝʟʫʣʪʘʪʘ ʦʪ ʪʝʟʠ 

ʦʧʝʨʘʮʠʠ ʝ ʯʣʝʥ ʥʘ 

ʩʪʨʫʢʪʫʨʘʪʘ/ʦʙʝʜʠʥʝ-

ʥʠʝʪʦ. 
ʫʢʘʟʘʪʝʣ-ʢʲʤ-struct-union-

ʧʨʦʤʝʥʣʠʚʘ->ʠʤʝ-ʯʣʝʥ 

 

ʊʘʙʣ. 104 ʆʧʝʨʘʮʠʠ ʟʘ ʜʦʩʪʲʧ ʜʦ ʯʣʝʥʦʚʝ ʥʘ ʩʪʨʫʢʪʫʨʘ/ʦʙʝʜʠʥʝʥʠʝ 

 

 

ʆʧʝʨʘʮʠʷ ʟʘ ʠʥʜʝʢʩʠʨʘʥʝ ([]) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʆʧʝʨʘʮʠʷ ʟʘ 

ʠʥʜʝʢʩʠʨʘʥʝ 

ʠʤʝ-ʤʘʩʠʚ[n]  

ʈʝʟʫʣʪʘʪʘ ʦʪ ʪʘʟʠ ʦʧʝʨʘʮʠʷ ʝ ʝʣʝʤʝʥʪʲʪ ʥʘ 

ʤʘʩʠʚʘ, ʫʢʘʟʘʥ ʩ ʠʥʜʝʢʩʘ n. ʀʥʜʝʢʩʲʪ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʚʩʝʢʠ ʮʝʣʦʯʠʩʣʝʥ ʠʟʨʘʟ. ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ 

ʧʨʦʛʨʘʤʠʩʪʪʘ ʝ ʜʘ ʩʣʝʜʠ ʠʥʜʝʢʩʲʪ ʜʘ ʥʝ ʠʟʣʠʟʘ 

ʠʟʚʲʥ ʨʘʤʢʠʪʝ ʥʘ ʤʘʩʠʚʘ, ʪ.ʝ..  

 

0 Ò n  Ò sizeof(ʠʤʝ-ʤʘʩʠʚ)/ sizeof(ʪʠʧ-ʤʘʩʠʚ) ï 

1 

 

ʂʦʥʩʪʨʫʢʮʠʷʪʘ ʠʤʝ-ʤʘʩʠʚ[n] ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʦʪ 

ʢʦʤʧʠʣʘʪʦʨʘ ʚ *(ʠʤʝ-ʤʘʩʠʚ + n), ʪ.ʝ. . ʠʤʝ-

ʤʘʩʠʚ[n] å *(ʠʤʝ-ʤʘʩʠʚ + n). ʆʙʠʯʘʡʥʠʪʝ 

ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʩʝ ʧʨʠʣʘʛʘʪ ʚʲʨʭʫ 

ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ. 

 

ɺʲʧʨʝʢʠ, ʯʝ ʥʝ ʝ ʤʥʦʛʦ ʦʯʝʠʚʜʥʦ, ʩʣʝʜʚʘʱʘʪʘ 

ʢʦʥʩʪʨʫʢʮʠʷ ʝ ʥʘʧʲʣʥʦ ʚʘʣʠʜʥʘ: n[ʠʤʝ-ʤʘʩʠʚ]. 

 

ʂʦʥʩʪʨʫʢʮʠʷʪʘ ʠʤʝ-ʫʢʘʟʘʪʝʣ[n] ʠʤʘ ʩʤʠʩʲʣ 

ʩʘʤʦ ʘʢʦ ʫʢʘʟʘʪʝʣʷʪ ʩʦʯʠ ʢʲʤ ʤʘʩʠʚ.  

ʠʤʝ-ʫʢʘʟʘʪʝʣ[n] 

 

ʊʘʙʣ. 105 ʆʧʝʨʘʮʠʠ ʟʘ ʠʥʜʝʢʩʠʨʘʥʝ 
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ʆʧʝʨʘʮʠʷ ʟʘ ʠʟʚʠʢʚʘʥʝ ʥʘ ʬʫʥʢʮʠʷ (()) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʆʧʝʨʘʮʠʷ ʟʘ 

ʠʟʚʠʢʚʘʥʝ ʥʘ 

ʬʫʥʢʮʠʷ 

ʠʤʝ-ʬʫʥʢʮʠʷ(ʩʧʠʩʲʢ-ʘʨʛʫʤʝʥʪʠ)  

  

(*ʫʢʘʟʘʪʝʣ-ʢʲʤ-ʬʫʥʢʮʠʷ)(ʩʧʠʩʲʢ-

ʘʨʛʫʤʝʥʪʠ) 

 

ʊʘʙʣ. 106 ʆʧʝʨʘʮʠʷ ʟʘ ʠʟʚʠʢʚʘʥʝ ʥʘ ʬʫʥʢʮʠʷ 

 

 

ʋʢʘʟʘʪʝʣʥʠ ʦʧʝʨʘʮʠʠ (&, *) 

 

ʆʧʝʨʘʮʠʷ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

ʆʧʝʨʘʮʠʷ ʟʘ 

ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʘʜʨʝʩ 

&ʘ  

ʈʝʟʫʣʪʘʪʘ ʦʪ ʪʘʟʠ ʦʧʝʨʘʮʠʷ ʝ ʘʜʨʝʩʲʪ ʥʘ 

ʦʧʝʨʘʥʜʘ a. ʆʧʝʨʘʥʜʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʧʨʦʤʝʥʣʠʚʘ ʠʣʠ ʠʤʝ ʥʘ ʬʫʥʢʮʠʷ. 

 

 

 

 

 

ɼʝʨʝʬʝʨʝʥʮʠʨʘʥʝ 

ʥʘ ʫʢʘʟʘʪʝʣ 

*ʠʤʝ-

ʫʢʘʟʘʪʝʣ 

ʋʢʘʟʘʪʝʣʷʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʧʨʦʤʝʥʣʠʚʘ ʠʣʠ ʢʲʤ ʬʫʥʢʮʠʷ. ɺ ʧʲʨʚʠʷ ʩʣʫʯʘʡ 

ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʝ ʧʨʦʤʝʥʣʠʚʘʪʘ. 

ʂʦʛʘʪʦ ʦʧʝʨʘʥʜʲʪ ʝ ʫʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ, 

ʨʝʟʫʣʪʘʪʲʪ ʝ ʠʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ. 

 

ɸʢʦ ʫʢʘʟʘʪʝʣʷʪ ʩʲʜ̡ʨʞʘ ʩʪʦʡʥʦʩʪ NULL, 

ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʝʜʝʬʠʥʠʨʘʥ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʘʙʣ. 107 ʋʢʘʟʘʪʝʣʥʠ ʦʧʝʨʘʮʠʠ 

ɸʜʨʝʩʠʪʝ ʥʘ register-ʧʨʦʤʝʥʣʠ-

ʚʠ ʠ ʙʠʪʦʚʠ ʧʦʣʝʪʘ ʥʝ ʤʦʛʘʪ ʜʘ 

ʩʝ ʠʟʚʣʠʯʘʪ. 

 

ɺʠʥʘʛʠ ʧʨʦʚʝʨʷʚʘʡʪʝ ʜʘʣʠ ʝʜʠʥ 

ʫʢʘʟʘʪʝʣ ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

NULL ʧʨʝʜʠ ʜʘ ʛʦ ʜʝʨʝ-

ʬʝʨʝʥʮʠʨʘʪʝ. 

 
if  ( NULL != p){ Ƴǉ ȱɜɒəɒɤɗɝɱɤ Ð 
ɞɠɘɗ ɖɒ ɣɗ ɖɗɢɗɦɗɢɗɟɨɚɢɒ ǉƳ}  
else { Ƴǉ ȱɜɒəɒɤɗɝɱɤ Ð ȫȣ ɞɠɘɗ ɖɒ 

ɣɗ ɖɗɢɗɦɗɢɗɟɨɚɢɒ ǉƳ}  
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ʇʨʠʦʨʠʪʝʪ ʠ ʘʩʦʮʠʘʪʠʚʥʦʩʪ ʥʘ ʦʧʝʨʘʮʠʠʪʝ 

 

ʦʧʝʨʘʮʠʷ ʦʧʠʩʘʥʠʝ ʘʩʦʮʠʘʪʠʚʥʦʩʪ ʧʨʠʦʨʠʪʝʪ 

a[i]  

f(é) 

. 

-> 

x++, 

x-- 

ʠʥʜʝʢʩʠʨʘʥʝ ʥʘ ʤʘʩʠʚ 

ʠʟʚʠʢʚʘʥʝ ʥʘ ʬʫʥʢʮʠʷ 

ʜʠʨʝʢʪʝʥ ʜʦʩʪʲʧ ʜʦ struct-

/union- ʯʣʝʥʦʚʝ 

ʢʦʩʚʝʥ ʜʦʩʪʲʧ ʜʦ struct-/union- 

ʯʣʝʥʦʚʝ 

ʧʦʩʪʠʥʢʨʝʤʝʥʪ, ʧʦʩʪʜʝʢʨʝʤʝʥʪ 

ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

ʥʘʡ-ʚʠʩʦʢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

++x, 

--x 

sizeof 

~ 

! 

- 

+ 

&  

*  

(ʪʠʧ) 

ʧʨʝʠʥʢʨʝʤʝʥʪ, ʧʨʝʜʝʢʨʝʤʝʥʪ 

ʨʘʟʤʝʨ ʥʘ ʦʙʝʢʪ 

ʙʠʪʦʚʦ ʦʪʨʠʮʘʥʠʝ 

ʣʦʛʠʯʝʩʢʦ ʦʪʨʠʮʘʥʠʝ 

ʫʥʘʨʝʥ ʤʠʥʫʩ 

ʫʥʘʨʝʥ ʧʣʶʩ 

ʠʟʚʣʠʯʘʥʝ ʥʘ ʘʜʨʝʩ 

ʢʦʩʚʝʥ ʜʦʩʪʲʧ ʜʦ ʦʙʝʢʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʪʠʧ 

ʦʪ ʜʷʩʥʦ-ʥʘʣʷʚʦ 

* / %  
ʫʤʥʦʞʝʥʠʝ, ʜʝʣʝʥʠʝ, ʜʝʣʝʥʠʝ 

ʧʦ ʤʦʜʫʣ 
ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

+ - ʩʲʙʠʨʘʥʝ, ʠʟʚʘʞʜʘʥʝ ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

<<  

 >> 

ʙʠʪʦʚʦ  ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʣʷʚʦ ʠ 

ʥʘʜʷʩʥʦ 
ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

<  

<=  

>  

>= 

ʦʧʝʨʘʪʦʨʠ ʟʘ ʩʨʘʚʥʝʥʠʝ ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

==  != ʦʧʝʨʘʪʦʨʠ ʟʘ ʨʘʚʝʥʩʪʚʦ ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

&  ʙʠʪʦʚʦ ʀ ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

^ ʙʠʪʦʚʦ ʀʟʢʣ. ʀʃʀ ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

| ʙʠʪʦʚʦ ʀʃʀ ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

&&  ʣʦʛʠʯʝʩʢʦ ʀ ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

|| ʣʦʛʠʯʝʩʢʦ ʀʃʀ ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

?: ʫʩʣʦʚʝʥ ʦʧʝʨʘʪʦʨ ʦʪ ʜʷʩʥʦ-ʥʘʣʷʚʦ 

= 

+=     

 -=     

*=      

/=      

%=   

 <<=   

>>=   

&=    

ʧʨʦʩʪʦ ʧʨʠʩʚʦʷʚʘʥʝ, ʩʲʩʪʘʚʥʠ 

ʧʨʠʩʚʦʷʚʘʥʠʷ 
ʦʪ ʜʷʩʥʦ-ʥʘʣʷʚʦ 
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 |=      

 ^= 

 

 

 

ʥʘʡ-ʥʠʩʲʢ , ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠʟʯʠʩʣʝʥʠʝ ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ 

 

ʊʘʙʣ. 108 ʇʨʠʦʨʠʪʝʪʠ ʥʘ ʦʧʝʨʘʮʠʠʪʝ 
 

ʂʦʛʘʪʦ ʚ ʝʜʠʥ ʠʟʨʘʟ ʠʤʘ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʦʧʝʨʘʮʠʷ, 

ʠʟʯʠʩʣʝʥʠʝʪʦ ʟʘʧʦʯʚʘ ʚʠʥʘʛʠ ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʩ ʥʘʡ-ʚʠʩʦʢ 

ʧʨʠʦʨʠʪʝʪ. 

 

ɸʢʦ ʠʟʨʘʟʲʪ ʚʢʣʶʯʚʘ ʥʷʢʦʣʢʦ ʦʧʝʨʘʮʠʠ ʩ ʝʜʥʘʢʲʚ ʧʨʠʦʨʠʪʝʪ 

ʠʣʠ ʥʷʢʦʣʢʦ ʝʜʥʘʢʚʠ ʦʧʝʨʘʮʠʠ, ʨʝʜʲʪ ʥʘ ʠʟʯʠʩʣʝʥʠʝʪʦ ʠʤ ʩʝ 

ʦʧʨʝʜʝʣʷ ʦʪ ʘʩʦʮʠʘʪʠʚʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʮʠʠʪʝ. ɸʩʦʮʠʘʪʠʚʥʦʩʪ 

ʦʪ ʣʷʚʦ-ʥʘʜʷʩʥʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʠʟʯʠʩʣʝʥʠʝʪʦ ʟʘʧʦʯʚʘ ʦʪ ʥʘʡ-

ʣʷʚʘʪʘ ʦʧʝʨʘʮʠʷ. 

 

ʈʝʜʲʪ ʥʘ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʷ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʩʢʦʙʠ. ɸʢʦ ʠʟʨʘʟ ʚ ʩʢʦʙʠ ʩʲʜʲʨʞʘ ʜʨʫʛ ʠʟʨʘʟ ʚ 

ʩʢʦʙʠ, ʪʦ ʚʲʪʨʝʰʥʠʷʪ ʠʟʨʘʟ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʲʨʚʠ. 

 

ɽʜʠʥʩʪʚʝʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʟʘ ʢʦʠʪʦ ʩʪʘʥʜʘʨʪʲʪ ʉ ʷʩʥʦ 

ʜʝʬʠʥʠʨʘ ʨʝʜʘ ʥʘ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʩʘ '&& ', '||', '?:' ʠ 

','.  ʇʨʠ ʪʝʟʠ ʦʧʝʨʘʮʠʠ ʠʟʯʠʩʣʝʥʠʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ ʦʪ ʣʝʚʠʷ 

ʦʧʝʨʘʥʜ. ɿʘ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʙʠʥʘʨʥʠ ʦʧʝʨʘʮʠʠ ʨʝʜʲʪ ʥʘ 

ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʥʝ ʝ ʜʝʬʠʥʠʨʘʥ. 

 

 

 

 

 

 

 

 

 

 

 

 

ɽʜʠʥʩʪʚʝʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʟʘ ʢʦʠʪʦ ʩʪʘʥʜʘʨʪʲʪ ʉ ʷʩʥʦ 

ʜʝʬʠʥʠʨʘ ʨʝʜʘ ʥʘ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʩʘ '&& ', ' ||', 

'?:' ʠ ','.  ʇʨʠ ʪʝʟʠ ʦʧʝʨʘʮʠʠ ʠʟʯʠʩʣʝʥʠʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ 

ʦʪ ʣʝʚʠʷ ʦʧʝʨʘʥʜ. ɿʘ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʙʠʥʘʨʥʠ ʦʧʝʨʘʮʠʠ 

ʨʝʜʲʪ ʥʘ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʥʝ ʝ ʜʝʬʠʥʠʨʘʥ. 
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26 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ 

ʆʙʠʯʘʡʥʠ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

 

ʆʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʩʝ ʧʨʠʣʘʛʘʪ ʚʲʨʭʫ: 

 

Á ʦʧʝʨʘʥʜʠʪʝ ʥʘ ʫʥʘʨʥʠʪʝ ʦʧʝʨʘʮʠʠ !, -, +, ~, * ; 

 

Á ʧʦ ʦʪʜʝʣʥʦ ʚʲʨʭʫ ʦʧʝʨʘʥʜʠʪʝ ʥʘ ʙʠʪʦʚʠʪʝ 

      ʦʧʝʨʘʮʠʠ << ʠ >>; 

 

Á ʧʦ ʦʪʜʝʣʥʦ ʚʲʨʭʫ ʦʧʝʨʘʥʜʠʪʝ ʥʘ ʣʦʛʠʯʝʩʢʠʪʝ 

      ʦʧʝʨʘʮʠʠ &&  ʠ ||; 

 

Á ʠʤʝ ʥʘ ʤʘʩʠʚ; 

 

Á ʠʤʝ ʥʘ ʬʫʥʢʮʠʷ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʦʙʠʯʘʡʥʠ ʫʥʘʨʥʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. 

 

ʪʠʧ ʥʘ ʦʧʝʨʘʥʜʘ ʨʝʟʫʣʪʘʪ ʦʪ ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

float ʅʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ 

ʄʘʩʠʚ ʦʪ ʪʠʧ ʊ1 ʋʢʘʟʘʪʝʣ ʢʲʤ ʪʠʧ ʊ 

ʌʫʥʢʮʠʷ ʚʨʲʱʘʱʘ ʪʠʧ 

ʊ2 
ʋʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ, ʚʨʲʱʘʱʘ ʪʠʧ ʊ 

char, unsigned char, 

signed char 
int 

signed short int  

unsigned short3 

Á int (ʘʢʦ int ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʚʩʠʯʢʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ signed short) 

 

Á unsigned int (ʘʢʦ int ʥʝ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ 
ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ signed short) 
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ɹʠʪʦʚʦ ʧʦʣʝ int4 

Á int (ʘʢʦ ʪʠʧ int ʝ ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘ signed int) 

 

Á unsigned int (ʘʢʦ ʪʠʧ int ʝ ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘ 
unsigned int) 

ɹʠʪʦʚʦ ʧʦʣʝ signed int int 

ɹʠʪʦʚʦ ʧʦʣʝ unsigned 

int 
unsigned int 

enum-ʪʠʧ5 int 

 

ʊʘʙʣ. 109 ʆʙʠʯʘʡʥʠ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʀʤʝ ʥʘ ʤʘʩʠʚ ʥʝ ʩʝ ʧʦʜʣʘʛʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚ ʩʣʝʜʥʠʪʝ 

ʩʠʪʫʘʮʠʠ: 

 

Á ʂʦʛʘʪʦ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ ʦʧʝʨʘʥʜ ʥʘ ʦʧʝʨʘʪʦʨʘ sizeof:  

sizeof(ʠʤʝ-ʤʘʩʠʚ); 

 

 ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʨʝʟʫʣʪʘʪʲʪ ʝ ʙʨʦʷʪ ʥʘ ʙʘʡʪʦʚʝ, ʟʘʝʤʘʥʠ ʦʪ ʝʣʝʤʝʥ-

ʪʠʪʝ ʥʘ ʤʘʩʠʚʘ. 

 

Á ʂʦʛʘʪʦ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ ʦʧʝʨʘʥʜ ʥʘ ʘʜʨʝʩʥʠʷ ʦʧʝʨʘʪʦʨ &: 
&ʠʤʝ-ʤʘʩʠʚ; 

 

 ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʨʝʟʫʣʪʘʪʲʪ ʝ ʫʢʘʟʘʪʝʣ ʢʲʤ ʮʝʣʠʷ ʤʘʩʠʚ, ʪ.ʝ  

 ʪʠʧ (*)[ʨʘʟʤʝʨ-ʥʘ-ʤʘʩʠʚʘ]; 

 

Á ʂʦʛʘʪʦ ʥʠʟʦʚ ʣʠʪʝʨʘʣ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʥʘ char ʠʣʠ 
w_char ʤʘʩʠʚ:  char ʠʤʝ-ʤʘʩʠʚ[] = "Some string"; 

 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʩʲʩ ʩʠʤ-

ʚʦʣʠʪʝ ʥʘ ʥʠʟʘ. 

 

ɿʘʙʝʣʝʞʢʘ2: ʀʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷ ʥʝ ʩʝ ʧʦʜʣʘʛʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚ 

ʩʣʝʜʥʠʪʝ ʩʠʪʫʘʮʠʠ: 

 

Á ʂʦʛʘʪʦ ʠʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷ ʝ ʦʧʝʨʘʥʜ ʥʘ ʦʧʝʨʘʪʦʨʘ sizeof: 

sizeof(ʠʤʝ-ʬʫʥʢʮʠʷ); 

 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ ʛʝʥʝʨʠʨʘ ʛʨʝʰʢʘ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʝ 

ʥʝʚʘʣʠʜʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʚ ʉ. 
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Á ʂʦʛʘʪʦ ʠʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷ ʝ ʦʧʝʨʘʥʜ ʥʘ ʘʜʨʝʩʥʠʷ ʦʧʝʨʘʪʦʨ &:  

&ʠʤʝ-ʬʫʥʢʮʠʷ. 

 

 ʊʘʟʠ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟʨʠʯʥʦ ʧʨʝʦʙʨʘʟʫʚʘ ʠʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ ʚ 

 ʫʢʘʟʘʪʝʣ ʢʲʤ ʥʝʷ, ʪ.ʝ. . ʪʠʧ (*)(ʩʧʠʩʲʢ-ʧʘʨʘʤʝʪʨʠ). 

 

ɿʘʙʝʣʝʞʢʘ3: ʊʠʧ unsigned short ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪʠʧ int ʢʦʛʘʪ ʨʘʟʤʝʨʲʪ 

ʥʘ ʪʠʧ int e 32-ʙʠʪʘ ʠ ʚ unsigned int ʢʦʛʘʪʦ ʨʘʟʤʝʨʲʪ ʥʘ ʪʠʧ int e 16-

ʙʠʪʘ.   

 

ɿʘʙʝʣʝʞʢʘ4: ɹʠʪʦʚʦ ʧʦʣʝ, ʜʝʬʠʥʠʨʘʥʦ ʩʘʤʦ ʢʘʪʦ int, ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʢʘʢʪʦ signed ʪʘʢʘ ʠ unsigned. ʊʦʚʘ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʪʘʮʠʷʪʘ. 

 

ɿʘʙʝʣʝʞʢʘ5: ʊʠʧʲʪ ʥʘ enum-ʧʨʦʤʝʥʣʠʚʠʪʝ ʝ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ 

ʟʘʚʠʩʠʤ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ enum-ʢʦʥʩʪʘʥʪʠʪʝ 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʤʦʞʝ ʜʘ ʠʟʙʝʨʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷ ʦʪ ʮʝʣʦʯʠʩʣʝʥʠʪʝ 

ʪʠʧʦʚʝ char (signed, unsigned), short (signed, unsigned) ʠʣʠ int. ɽʪʦ ʟʘʱʦ 

ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʝʜʠʥ enum-ʪʠʧ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚʠʥʘʛʠ ʦʪ 

ʪʠʧ int. 

_____________________________________________________________ 

 

ʉʪʦʡʥʦʩʪʠ ʦʪ ʩʣʝʜʥʠʪʝ ʪʠʧʦʚʝ: 

 

Á char (signed ʠʣʠ unsigned); 

 

Á short int (signed ʠʣʠ unsigned); 

 

Á ʙʠʪʦʚʦ ʧʦʣʝ ʪʠʧ int (signed ʠʣʠ unsigned); 

 

Á enum-ʪʠʧʦʚʝ. 

 

ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʚʩʷʢʲʜʝ, ʢʲʜʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʩʪʦʡʥʦʩʪʠ ʦʪ ʪʠʧ int  ʠʣʠ unsigned int. ɸʢʦ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʠʧʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ ʪʠʧ int, ʪʦ ʪʷ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʪʠʧ int. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪʠʧ unsigned int. ʊʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʝ 

ʥʘʨʠʯʘ ʮʝʣʦʯʠʩʣʝʥʦ ʧʦʚʠʰʘʚʘʥʝ. ʊʘʙʣ.27 ʧʦʢʘʟʚʘ ʢʦʠ ʦʪ 

ʛʦʨʝʠʟʙʨʦʝʥʠʪʝ ʪʠʧʦʚʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ int ʠ ʢʦʠ ʚ unsigned 

int. 
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ʪʠʧ int  unsigned int 

signed char ǒ  

unsigned char ǒ  

signed short ǒ  

unsigned short1 ǒ ǒ 

ʙʠʪʦʚʦ ʧʦʣʝ int2 ǒ ǒ 

ʙʠʪʦʚʦ ʧʦʣʝ signed int  ǒ  

ʙʠʪʦʚʦ ʧʦʣʝ unsigned int  ǒ 

enum-ʪʠʧ3 ǒ  

 

ʊʘʙʣ. 110 ʇʨʘʚʠʣʘ ʟʘ ʮʝʣʦʯʠʩʣʝʥʦ ʧʦʚʠʰʘʚʘʥʝ 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʊʠʧ unsigned short ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪʠʧ int ʢʦʛʘʪʦ 

ʨʘʟʤʝʨʲʪ ʥʘ ʪʠʧ int e 32-ʙʠʪʘ ʠ ʚ unsinged int ʢʦʛʘʪʦ ʨʘʟʤʝʨʲʪ ʥʘ ʪʠʧ int 

e 16-ʙʠʪʘ.   

 

ɿʘʙʝʣʝʞʢʘ2: ɹʠʪʦʚʦ ʧʦʣʝ ʜʝʬʠʥʠʨʘʥʦ ʩʘʤʦ ʢʘʪʦ int ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʘʢʪʦ 

signed ʪʘʢʘ ʠ unsigned. ʊʦʚʘ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʪʘʮʠʷʪʘ. 

 

ɿʘʙʝʣʝʞʢʘ3: ʊʠʧʲʪ ʥʘ enum-ʧʨʦʤʝʥʣʠʚʠʪʝ ʝ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ 

ʟʘʚʠʩʠʤ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ enum-ʢʦʥʩʪʘʥʪʠʪʝ 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʤʦʞʝ ʜʘ ʠʟʙʝʨʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷ ʦʪ ʮʝʣʦʯʠʩʣʝʥʠʪʝ 

ʪʠʧʦʚʝ char (signed, unsigned), short (signed, unsigned) ʠʣʠ int. ɽʪʦ ʟʘʱʦ 

ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʝʜʠʥ enum-ʪʠʧ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚʠʥʘʛʠ ʦʪ 

ʪʠʧ int. 
_________________________________________________________________________ 
 

 

ʆʙʠʯʘʡʥʠ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

 

ʆʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʩʝ ʧʨʠʣʘʛʘʪ ʚʲʨʭʫ 

ʦʧʝʨʘʥʜʠʪʝ ʥʘ ʙʠʥʘʨʥʠʪʝ ʦʧʝʨʘʪʦʨʠ1 ʠ ʚʲʨʭʫ ʚʪʦʨʠʷ ʠ 

ʪʨʝʪʠʷ ʦʧʝʨʘʥʜ ʥʘ ʫʩʣʦʚʥʠʷ ʦʧʝʨʘʪʦʨ ?:. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɹʠʥʘʨʥʠʪʝ ʜʚʦʡʢʠ ʦʧʝʨʘʪʦʨʠʪʝ << ʠ >>, ʠ && ʠ || ʩʘ 
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ʠʟʢʣʶʯʝʥʠʝ ʦʪ ʪʦʚʘ ʧʨʘʚʠʣʦ. ɺʲʨʭʫ ʦʧʝʨʘʥʜʠʪʝ ʥʘ ʪʝʟʠ ʦʧʝʨʘʪʦʨʠ ʩʝ 

ʧʨʠʣʘʛʘʪ ʩʘʤʦ ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. 

_____________________________________________________________ 

 

ʇʨʝʜʠ ʜʘ ʩʝ ʧʨʠʣʦʞʘʪ ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, 

ʦʧʝʨʘʥʜʠʪʝ ʥʘ ʙʠʥʘʨʥʠʪʝ ʦʧʝʨʘʪʦʨʠ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ 

ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ. 

ʊʘʙʣ.28 ʦʧʠʩʚʘ ʧʨʘʚʠʣʘʪʘ, ʧʦ ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʦʙʠʯʘʡʥʠʪʝ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. 

 

ˉ 
ʘʢʦ ʝʜʠʥʠʷʪ 

ʦʧʝʨʘʥʜ ʝ 
ʘ ʜʨʫʛʠʷʪ ʝ 

ʢʦʤʧʠʣʘʪʦʨʲʪ 

ʧʨʝʦʙʨʘʟʫʚʘ 

ʦʧʝʨʘʥʜʠʪʝ ʚ 

1 long double 

double,  

float,  

unsigned long longC99,  

signed long longC99,  

unsigned long,  

signed long,  

unsigned int, 

signed int 

_Bool C99 

long double 

2 double 

float,  

unsigned long longC99,  

signed long longC99,  

unsigned long,  

signed long,  

unsigned int, 

signed int 

_Bool C99 

double 

3 
float 

 

unsigned long longC99,  

signed long longC99,  

unsigned long,  

signed long,  

unsigned int, 

signed int 

_Bool C99 

float 
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4 C99 unsigned long long  

signed long long,  

unsigned long,  

signed long,  

unsigned int, 

signed int 

_Bool  

unsigned long long 

5 C99 signed long longC99 

unsigned long,  

signed long,  

unsigned int, 

signed int 

_Bool  

signed long long 

5 unsigned long 

signed long 

unsigned int 

signed int 

_Bool C99 

unsigned long 

6 signed long 
unsigned int 

_Bool C99  

signed long ʘʢʦ signed 

long ʤʦʞʝ ʜʘ 

ʧʨʝʜʩʪʘʚʠ ʚʩʠʯʢʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ unsigned 

int, ʠʥʘʯʝ ʜʚʘʪʘ 

ʦʧʝʨʘʥʜʘ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ 

unsigned long1 

7 signed long 
signed int 

_Bool C99 
signed long 

8 unsigned int 
signed int 

_Bool C99 
unsigned int 

9 signed int 

char (signed ʠʣʠ unsigned) 

short (signed ʠʣʠ unsigned) 

ʙʠʪʦʚʦ ʧʦʣʝ 

enum 

_Bool C99 

signed int ʠʣʠ unsigned 

int ʩʲʛʣʘʩʥʦ ʊʘʙʣ.26 ʠ 

27 ʠ ʧʨʘʚʠʣʦ 8  

10 

char (signed ʠʣʠ 

unsigned) 

short (signed ʠʣʠ 

unsigned) 

ʙʠʪʦʚʦ ʧʦʣʝ 

enum 

_Bool C99 

char (signed ʠʣʠ unsigned) 

short (signed ʠʣʠ unsigned) 

ʙʠʪʦʚʦ ʧʦʣʝ 

enum 

_Bool C99 

signed int ʠʣʠ unsigned 

int ʩʲʛʣʘʩʥʦ ʊʘʙʣ.46 ʠ 

ʧʨʘʚʠʣʦ 8 

 

ʊʘʙʣ. 111 ʆʙʠʯʘʡʥʠ ʙʠʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 
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_____________________________________________________________ 

 
ɿʘʙʝʣʝʞʢʘ1 : ɸʢʦ ʪʠʧ long ʠ int ʩʘ ʩ ʝʜʥʘʢʲʚ ʨʘʟʤʝʨ (32 ʙʠʪʘ), signed 

long ʥʝ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ unsigned int. 

_____________________________________________________________ 

 

 

ʗʚʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠ  ̫

 

ʊʘʙʣ.112 ʦʧʠʩʚʘ ʧʦʟʚʦʣʝʥʠʪʝ1 ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʜʘʥʥʠ ʯʨʝʟ ʷʚʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩ 

ʦʧʝʨʘʮʠʷʪʘ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ. 

 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

ɺʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ ɺʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ 

ɺʩʝʢʠ ʫʢʘʟʘʪʝʣʝʥ ʪʠʧ ɺʩʝʢʠ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ 

Á ɺʩʝʢʠ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ 

Á void-ʫʢʘʟʘʪʝʣ 

Á ʋʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪ Q 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪ T ʠʣʠ void-

ʫʢʘʟʘʪʝʣ 

Á ɺʩʝʢʠ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ 

Á void-ʫʢʘʟʘʪʝʣ 

Á ʋʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ Q 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ ʊ 

Á ɺʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ 

Á ɺʩʝʢʠ ʫʢʘʟʘʪʝʣʝʥ ʪʠʧ 
void 

 

ʊʘʙʣ. 112 ʇʦʟʚʦʣʝʥʠ ʷʚʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʇʦʜ "ʧʦʟʚʦʣʝʥʠ" ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ ʧʦʟʚʦʣʠ ʜʘʜʝʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʙʝʟ ʜʘ ʛʝʥʝʨʠʨʘ 

ʛʨʝʰʢʘ. ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʪʘ ʝ ʜʘ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʨʝʟʫʣʪʘʪʲʪ 

ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʝ ʷʩʥʦ ʜʝʬʠʥʠʨʘʥ ʦʪ ʩʪʘʥʜʘʨʪʘ ʠʣʠ ʟʘʚʠʩʠ ʦʪ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ.  

_____________________________________________________________ 
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ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʧʨʠ ʧʨʠʩʚʦʷʚʘʥʝ 

 

ʇʨʠ ʧʨʦʩʪʦ ʧʨʠʩʚʦʷʚʘʥʝ ʥʦʨʤʘʣʥʦ ʪʠʧʲʪ ʥʘ ʜʝʩʥʠʷ ʦʧʝʨʘʥʜ 

ʝ ʩʲʱʠʷ ʢʘʪʦ ʪʦʟʠ ʥʘ ʣʝʚʠʷ ʦʧʝʨʘʥʜ. ɸʢʦ ʪʦʚʘ ʥʝ ʝ ʪʘʢʘ 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ ʩʝ ʦʧʠʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘ ʪʠʧʘ 

ʥʘ ʜʝʩʥʠʷ ʦʧʝʨʘʥʜ ʚ ʪʠʧʘ ʥʘ ʣʝʚʠʷ. ɸʢʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʝ 

ʥʝʚʲʟʤʦʞʥʦ, ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ ʛʝʥʝʨʠʨʘ ʛʨʝʰʢʘ.  

 

ʊʘʙʣ.113 ʦʧʠʩʚʘ ʧʦʟʚʦʣʝʥʠʪʝ ʪʠʧʦʚʝ ʥʘ ʣʝʚʠʷ ʠ ʜʝʩʥʠʷ 

ʦʧʝʨʘʥʜ, ʧʨʠ ʢʦʠʪʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʣʝʚʠʷ ʚ ʜʝʩʥʠʷ 

ʦʧʝʨʘʥʜ ʩʪʘʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ. 

 

ʣʷʚ ʦʧʝʨʘʥʜ ʜʝʩʝʥ ʦʧʝʨʘʥʜ 

ɺʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ ɺʩʝʢʠ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ 

struct- ʠʣʠ union-ʪʠʧ struct- ʠʣʠ union- ʩʲʚʤʝʩʪʠʤ ʪʠʧ 

void-ʫʢʘʟʘʪʝʣ1 

Á ʂʦʥʩʪʘʥʪʘ 0 

Á ʋʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪ 

Á void-ʫʢʘʟʘʪʝʣ 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪ ʊ1
1,2 

Á ʂʦʥʩʪʘʥʪʘ 0 

Á ʋʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪ ʊ2, ʢʲʜʝʪʦ ʊ1 ʠ ʊ2 

ʩʘ ʩʲʚʤʝʩʪʠʤʠ ʠ ʠʤʘʪ ʝʜʥʘʢʚʠ 

ʢʚʘʣʠʬʠʢʘʪʦʨʠ 

Á void-ʫʢʘʟʘʪʝʣ 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ F1
1 

Á ʂʦʥʩʪʘʥʪʘ 0 

Á ʋʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ F2, ʢʲʜʝʪʦ F1 ʠ 

F2 ʩʘ ʩʲʚʤʝʩʪʠʤʠ 

 

ʊʘʙʣ. 113 ʇʦʟʚʦʣʝʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʧʨʠ ʧʨʠʩʚʦʷʚʘʥʝ 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ 1: ʉʦʯʝʥʠʷʪ ʪʠʧ ʚ ʣʷʚʘʪʘ ʩʪʨʘʥʘ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʚʩʠʯʢʠ 

ʢʚʘʣʠʬʠʢʘʪʦʨʠ ʥʘ ʩʦʯʝʥʠʷ ʪʠʧ ʚ ʜʷʩʥʘʪʘ ʩʪʨʘʥʘ. 

 

ɿʘʙʝʣʝʞʢʘ 2: T1 ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪ ʥʝʧʲʣʝʥ ʪʠʧ ʘʢʦ ʜʨʫʛʠʷʪ ʫʢʘʟʘʪʝʣ ʠʤʘ 

ʪʠʧ void*. 

____________________________________________________ 
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ʆʧʠʪ ʟʘ ʚʩʷʢʘʢʚʠ ʜʨʫʛʠ ʧʨʠʩʚʦʷʚʘʥʠʷ, ʨʘʟʣʠʯʥʠ ʦʪ 

ʦʧʠʩʘʥʠʪʝ ʚ ʊʘʙʣ.113, ʙʝʟ ʠʟʨʠʯʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʱʝ ʜʦʚʝʜʝ 

ʜʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʛʨʝʰʢʘ ʧʨʠ ʢʦʤʧʠʣʠʨʘʥʝ. 

 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʘʨʛʫʤʝʥʪʠʪʝ ʥʘ ʬʫʥʢʮʠʷ 

26.1.1 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʧʨʠ ʣʠʧʩʘ ʥʘ ʧʨʦʪʦʪʠʧ 

 

ʂʦʛʘʪʦ ʝʜʥʘ ʬʫʥʢʮʠʷ ʥʝ ʝ ʧʦʢʨʠʪʘ ʩ ʧʨʦʪʦʪʠʧ, ʩʝ ʠʟʚʲʨʰʚʘ 

ʧʦʜʨʘʟʙʠʨʘʱʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʘʨʛʫʤʝʥʪʠʪʝ ʩʲʛʣʘʩʥʦ 

ʩʣʝʜʥʠʪʝ ʧʨʘʚʠʣʘ: 

 

Á ɸʨʛʫʤʝʥʪʠʪʝ ʦʪ ʪʠʧ char (signed ʠʣʠ unsigned), short 
(signed ʠʣʠ unsigned), enum-ʪʠʧʦʚʝ ʠ ʙʠʪʦʚʠ ʧʦʣʝʪʘ ʩʝ 

ʧʦʜʣʘʛʘʪ ʥʘ ʮʝʣʦʯʠʩʣʝʥʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʠʧʘ ʧʨʝʜʠ ʜʘ 

ʙʲʜʘʪ ʧʦʜʘʜʝʥʠ ʥʘ ʬʫʥʢʮʠʷʪʘ (ʚʠʞʪʝ ʆʙʠʯʘʡʥʠ 

ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ). 

 

Á ɸʨʛʫʤʝʥʪʠʪʝ ʦʪ ʪʠʧ float ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʪʠʧ double. 

 

ɸʢʦ ʪʠʧʦʚʝʪʝ ʥʘ ʘʨʛʫʤʝʥʪʠʪʝ ʩʣʝʜ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʝ ʩʘ 

ʩʲʚʤʝʩʪʠʪʤʠ ʩ ʪʠʧʦʚʝʪʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ, ʧʦʚʝʜʝʥʠʝʪʦ ʝ 

ʥʝʜʝʬʠʥʠʨʘʥʦ.  

 

ʇʨʠʤʝʨ: 

 

 

 

 

 

 

                                                         
 

Ƴǉ ɣɠɢɣ-ɦɒɛɝʦ ǉƳ 
#include  <stdio.h>  
 
double  Sqr();  
 
int  main( void )  
{  
    printf( "r = %f \ n" , Sqr(3 ));  
 
    return  0;  
}  

 

/* ɣɠɢɣ-ɦɒɛɝʧ */  
 
double  Sqr( double  d)  
{  
    return  d*d ;  
}  
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ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʛʘʤʘʪʘ ʝ 

ʛʨʝʰʝʥ. ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ ʬʫʥʢʮʠʷʪʘ Sqr() ʩʝ ʠʟʚʠʢʚʘ ʦʪ ʩʦʨʩ-

ʬʘʡʣ1 ʙʝʟ ʜʘ ʝ ʦʩʠʛʫʨʝʥ ʧʨʦʪʦʪʠʧ (ʘ ʩʘʤʦ ʧʨʝʜʚʘʨʠʪʝʣʥʘ 

ʜʝʢʣʘʨʘʮʠʷ). ɸʨʛʫʤʝʥʪʲʪ, ʢʦʡʪʦ ʩʝ ʧʦʜʘʚʘ ʝ ʪʠʧ int ʠ ʝ 

ʨʘʟʣʠʯʝʥ ʦʪ ʪʠʧʘ ʥʘ ʧʘʨʘʤʝʪʲʨʘ, ʚ ʩʣʫʯʘʷ double. 

ʇʦʚʝʜʝʥʠʝʪʦ ʚ ʪʘʟʠ ʩʠʪʫʘʮʠʷ ʝ ʥʝʜʝʬʠʥʠʨʘʥʦ, ʪʲʡ ʢʘʪʦ 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʥʷʤʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʠʧʘ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ʥʘ 

ʬʫʥʢʮʠʷʪʘ ʠ ʥʝ ʟʥʘʝ ʜʘʣʠ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʧʨʠʝʤʝ ʥʷʢʘʢʚʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʛʝʥʝʨʠʨʘʥʠʷ ʢʦʜ, ʢʦʡʪʦ 

ʠʟʚʲʨʰʚʘ ʢʦʧʠʨʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʘʨʛʫʤʝʥʪʘ ʚ ʧʘʨʘʤʝʪʲʨʘ 

ʱʝ ʙʲʜʝ ʛʨʝʰʝʥ, ʘ ʦʪ ʪʘʤ ʠ ʨʝʟʫʣʪʘʪʘ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʬʫʥʢʮʠʷʪʘ. 

 

 

 

 

 

 

 

 

 

 

26.1.2 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʧʨʦʪʦʪʠʧ 

 

ʂʦʛʘʪʦ ʝʜʥʘ ʬʫʥʢʮʠʷ ʝ ʧʦʢʨʠʪʘ ʩ ʧʨʦʪʦʪʠʧ, ʪʠʧʦʚʝʪʝ ʥʘ 

ʘʨʛʫʤʝʥʪʠʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʢʲʤ ʪʠʧʦʚʝʪʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ 

ʧʦ ʩʲʱʠʪʝ ʧʨʘʚʠʣʘ ʢʘʢʪʦ ʧʨʠ ʧʨʠʩʚʦʷʚʘʥʝ (ʚʠʞʪʝ 

ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʧʨʠ ʧʨʠʩʚʦʷʚʘʥʝ). ʇʦʜʨʘʟʙʠʨʘʱʠ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʪʠʧʘ ʥʘ ʘʨʛʫʤʝʥʪʠʪʝ ʥʝ ʩʝ ʠʟʚʲʨʰʚʘʪ. 

 

ʇʨʠʤʝʨ: 

 

 

 

 

 

ɺ C89 ʧʨʦʪʦʪʠʧʠʪʝ ʥʝ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ. ɺ C99 ʦʙʘʯʝ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʦʪʦʪʠʧʠ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ.  

ɺʠʥʘʛʠ ʠʟʧʦʣʟʚʘʡʪʝ ʧʨʦʪʦʪʠʧ. ʊʦʚʘ ʱʝ ɺʠ ʧʨʝʜʧʘʟʠ ʦʪ 

ʥʝʧʨʝʜʚʠʜʝʥʠ ʩʠʪʫʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷʪʘ ʥʘ 

ʘʨʛʫʤʝʥʪʠʪʝ. 

/* ɣɠɢɣ-ɦɒɛɝʧ */  
double  Sqr( double  d)  
{  
    return  d*d ;  
}  

 

Ƴǉ ɣɠɢɣ-ɦɒɛɝʦ ǉƳ 
#include  <stdio.h>  
 
double  Sqr( double );  
 
int  main( void )  {  
    printf( "r = %f \ n" , Sqr(3 ));  
    return  0;  
}  
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ʊʦʚʘ ʝ ʩʲʱʠʷʪ ʧʨʠʤʝʨ, ʢʘʢʪʦ ʚ ʧʨʝʜʭʦʜʥʘʪʘ ʧʦʜʪʦʯʢʘ, ʩ ʪʘʟʠ 

ʨʘʟʣʠʢʘ, ʯʝ ʚ ʩʦʨʩ-ʬʘʡʣ1 ʝ ʜʦʙʘʚʝʥ ʧʨʦʪʦʧʪʠʧa ʥʘ ʬʫʥʢʮʠʷʪʘ 

Sqr(). ʉʝʛʘ ʢʦʤʧʠʣʘʪʦʨʲʪ ʟʥʘʝ, ʯʝ ʧʨʝʜʠ ʜʘ ʢʦʧʠʨʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʘʨʛʫʤʝʥʪʘ ʚ ʧʘʨʘʤʝʪʲʨʘ, ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪʠʧ double, ʪ.ʝ. . ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ ʛʝʥʝʨʠʨʘ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ, ʢʦʡʪʦ ʠʟʚʲʨʰʚʘ ʪʦʚʘ ʧʨʦʙʨʘʟʫʚʘʥʝ ʠ ʩʣʝʜ 

ʪʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʱʝ ʙʲʜʝ ʢʦʧʠʨʘʥʘ ʚ 

ʧʘʨʘʤʝʪʲʨʘ. 

 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʪʠʧʘ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 
ʦʧʝʨʘʪʦʨʘ return 

 

ɸʢʦ ʪʠʧa ʥʘ ʠʟʨʘʟʘ, ʚʨʲʱʘʥ ʦʪ ʦʧʝʨʘʪʦʨʘ return, ʩʝ ʨʘʟʣʠʯʘʚʘ 

ʦʪ ʚʨʲʱʘʥʠʷ ʪʠʧ, ʫʢʘʟʘʥ ʚ ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ ʬʫʥʢʮʠʷʪʘ, 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ ʱʝ ʩʝ ʦʧʠʪʘ ʜʘ ʛʦ ʧʨʝʦʙʨʘʟʫʚʘ 

ʧʨʝʜʠ ʜʘ ʚʲʨʥʝ ʩʪʦʡʥʦʩʪʪʘ. ʅʘʧʨʠʤʝʨ ʥʝʢʘ ʨʘʟʛʣʝʜʘʤʝ 

ʩʣʝʜʥʘʪʘ ʦʙʦʙʱʝʥʘ ʜʝʬʠʥʠʮʠʷ ʥʘ ʬʫʥʢʮʠʷ: 

 
ʪʠʧ-ʨʝʟʫʣʪʘʪ    ʠʤʝ-ʬʫʥʢʮʠʷ(ʩʧʠʩʲʢ-ʧʘʨʘʤʝʪʨʠ) 

{ 

... 

 return     ʚʨʲʱʘʥ-ʠʟʨʘʟ; 

} 

 

ɸʢʦ ʪʠʧʲʪ ʥʘ ʚʨʲʱʘʥ-ʠʟʨʘʟ e ʨʘʟʣʠʯʝʥ ʦʪ ʪʠʧ-ʨʝʟʫʣʪʘʪ, ʪʦ 

ʜʝʡʩʪʚʠʝʪʦ, ʢʦʝʪʦ ʱʝ ʠʟʚʲʨʰʠ ʢʦʤʧʠʣʘʪʦʨʘ ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ 

ʥʘ ʩʣʝʜʥʦʪʦ: 

 
ʪʠʧ-ʨʝʟʫʣʪʘʪ  ʠʤʝ-ʬʫʥʢʮʠʷ(ʩʧʠʩʲʢ-ʧʘʨʘʤʝʪʨʠ) 

{ 

 ... 

 return  (ʪʠʧ-ʨʝʟʫʣʪʘʪ)ʚʨʲʱʘʥ-ʠʟʨʘʟ; 

} 
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ʇʨʠʤʝʨ: 
 
#include  <stdio.h>  
 
int  RetInt( void )  
{  
 return  3.3; Ƴǉ ȣɜɔɚɔɒɝɗɟɤɟɠ ɗ ɟɒ ÒÅÔÕÒÎ ƽÉÎÔƾʨƚʨ ǉƳ 
}  
 
int  main( void )  
{  
 double  res;  
 
 res = RetInt();  
 printf( "res = %f \ n" , res);  
 
 return  0;  
}  

 

 
 

 

ʇʨʘʚʠʣʘ ʥʘ ʧʨʝʦʦʙʨʘʟʫʚʘʥʝ ʤʝʞʜʫ ʪʠʧʦʚʝʪʝ 

26.1.3 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʤʝʞʜʫ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʚ ʜʨʫʛ ʟʥʘʢʦʚ ʪʠʧ ʩʲʩ 

ʩʲʱʠʷ ʠʣʠ ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ 

 

ɺʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ 

Tʘʙʣ. 114. 
 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

signed char 

signed short 

signed int 

signed long 

signed long longC99 

signed short 
signed int (16- ʠʣʠ 32-ʙʠʪʘ) 

signed long 
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signed long longC99 

signed int (16-ʙʠʪʘ) 

signed short  

signed long 

signed long longC99 

signed int (32-ʙʠʪʘ) 
signed long 

signed long longC99 

signed long  signed long longC99 

 

ʊʘʙʣ. 114 Kʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʤʘʣʲʢ ʟʥʘʢʦʚ ʪʠʧ ʚ ʩʲʱʠʷ ʠʣʠ ʧʦ-

ʛʦʣʷʤ ʟʥʘʢʦʚ ʪʠʧ 

 

ʇʨʠ ʪʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʚʠʥʘʛʠ ʤʦʞʝ ʜʘ 

ʧʨʝʜʩʪʘʚʠ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ.  

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʠ 

ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʝ ʩʲʩ ʩʲʱʠʷ ʨʘʟʤʝʨ, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʝ 

ʚʦʜʠ ʜʦ ʚʲʪʨʝʰʥʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʩʪʦʡʥʦʩʪʪʘ.  

 

ʇʨʠʤʝʨ: signed  short  - > signed int  (16 - ɓɚɤɒƾ 
 
signed  short   ss =  1000;  
signed int   si = ( signed  int )ss;   

 

 
 
ʌʠʛ. 48 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ signed short ʚ signed int (16 

ʙʠʪʘ) 

 

ɸʢʦ ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʝ ʧʦ-ʛʦʣʷʤ, ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ ʧʨʦʩʪʦ ʩʝ 

ʟʘʧʲʣʚʘʪ ʩ ʥʫʣʠ. 

 

ʇʨʠʤʝʨ: signed  char  - > signed short  
 
signed  char   sc = 127;  
signed short   ss = ( signed  short )sc;   

 

0

 

0 0 0 0 0 1

 

1 1 1 1 0 1 0 0 0 

0

 

0 0 0 0 0 1

 

1 1 1 1 0 1 0 0 0 

ss (1000) 

si (1000) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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ʌʠʛ. 49 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ signed char ʚ signed short 
 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʦʪʨʠʮʘʪʝʣʥʘ ʠ 

ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʝ ʩʲʩ ʩʲʱʠʷ ʨʘʟʤʝʨ, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʝ 

ʚʦʜʠ ʜʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʚʲʪʨʝʰʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʩʪʦʡʥʦʩʪʪʘ.  

 

ʇʨʠʤʝʨ: signed  short  - > signed int  ƽʦʫ ɓɚɤɒƾ 

 
signed  short   ss = - 1000;  
signed int   si = ( signed  int )ss;   

 

 
 

ʌʠʛ. 50 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ signed short ʚ signed int (16- 

ʙʠʪʘ) 

 

ɸʢʦ ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʝ ʩ ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʧʨʦʩʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʩʲʦʪʚʝʪʥʠʷ 

ʝʢʚʠʚʘʣʝʥʪ ʥʘ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ1.  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɸʢʦ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs 

complement, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ ʩʲʩʪʦʠ ʧʨʦʩʪʦ ʚ ʟʘʧʲʣʚʘʥʝ ʥʘ 

ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ ʥʘ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ ʩʲʩ ʟʥʘʢʦʚʠʷ ʙʠʪ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ. 

_____________________________________________________________ 

 

ʇʨʠʤʝʨ: signed  char  - > signed short  
 

1

 

1 1 1 1 1 0

 

0 0 0 0 1 1 0 0 0 ss (-1000) 

si (-1000) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʇʨʠʝʤʘ ʩʝ,  ʯʝ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ 

ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs complement.  

0 1 1 1 1 1 1 1 

0

 

0 0 0 0 0 0

 

0 0 1 1 1 1 1 1 1 

sc (127) 

ss (127) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

1

 

1 1 1 1 1 0

 

0 0 0 0 1 1 0 0 0 
ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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signed  char   sc = - 127;  
signed short   ss = ( signed short )sc ;  

 

 
 

ʌʠʛ. 51 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ signed char ʚ signed short 

 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʚ ʜʨʫʛ ʟʥʘʢʦʚ ʪʠʧ ʩ ʧʦ-

ʤʘʣʲʢ ʨʘʟʤʝʨ 

 

ɺʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ 

Tʘʙʣ.115. 

 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

signed short 

signed int (16-ʙʠʪʘ) 
signed char 

signed int (32-ʙʠʪʘ) 
signed char 

signed short  

signed long 

signed char 

signed short  

signed int (16-ʙʠʪʘ) 

signed long longC99 

signed char 

signed short  

signed int 

signed long 

 

ʊʘʙʣ. 115 Kʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚʠ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ ʚ 

ʜʨʫʛʠ ʟʥʘʢʦʚʠ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ ʩ ʧʦ-ʤʘʣʲʢ ʨʘʟʤʝʨ 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʠ 

ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʦʩʪʦ 

1 0 0 0 0 0 0 1 

1

 

1 1 1 1 1 1

 

1 1 0 0 0 0 0 0 1 

ss(-127) 

ss(-127) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʇʨʠʝʤʘ ʩʝ,  ʯʝ 

ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs 

complement  
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ʯʨʝʟ ʠʟʭʚʲʨʣʷʥʝ ʥʘ ʩʪʘʨʰʠʪʝ ʙʘʡʪʦʚʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

ʪʠʧ. 

ʇʨʠʤʝʨ: signed  short  - > signed char  
 
signed  short   ss = 100;  
signed char    sc = ( signed char )ss ;   

 

 
 

ʌʠʛ. 52 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ signed short ʚ signed char 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʦʪʨʠʮʘʪʝʣʥʘ ʠ 

ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ 

ʧʨʦʩʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʩʲʦʪʚʝʪʥʠʷ ʝʢʚʠʚʘʣʝʥʪ ʥʘ 

ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ1.  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɸʢʦ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs 

complement ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ ʩʲʩʪʦʠ ʚ ʠʟʭʚʲʨʣʷʥʝ ʥʘ ʩʪʘʨʰʠʪʝ 

ʙʘʡʪʦʚʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ. 

_____________________________________________________________ 

 

ʇʨʠʤʝʨ: signed  short  - > signed char  

 
signed  short   ss = - 100;  
signed char    sc = ( signed char )ss ;  

 

 
 

ʌʠʛ. 53 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ signed short ʚ signed char 

 

1 0 0 1 1 1 0 0 

1

 

1 1 1 1 1 1

 

1 1 0 0 1 1 1 0 0 ss (-100) 

sc (-100) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʇʨʠʝʤʘ ʩʝ,  ʯʝ 

ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs 

complement. 

0 1 1 0 0 1 0 0 

0

 

0 0 0 0 0 0

 

0 0 1 1 0 0 1 0 0 ss (100) 

sc (100) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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ɸʢʦ ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʥʝ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ, ʨʝʟʫʣʪʘʪʲʪ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. 

ʊʘʟʠ ʩʠʪʫʘʮʠʷ ʝ ʠʟʚʝʩʪʥʘ ʢʘʪʦ ʮʝʣʦʯʠʩʣʝʥʦ ʧʨʝʧʲʣʚʘʥʝ.  

 

ʇʨʠʤʝʨ: signed  short  - > signed char  
 
signed  short   ss = 200;  
signed char    sc = ( signed char )ss ;  

 

 
 

ʌʠʛ. 54 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ signed short ʚ signed char 

 

ʇʨʠʤʝʨ: signed  short  - > signed char  
 
signed  short   ss = - 200;  
signed char    sc = ( signed char )ss ;  
 

 
 

ʌʠʛ. 55 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ signed short ʚ signed char 

 

 

? ? ? ? ? ? ? ? 

1

 

1 1 1 1 1 1

 

1 0 0 1 1 1 0 0 0 ss (-200) 

sc (?) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʇʦʚʝʯʝʪʦ ʢʦʤʧʠʣʘʪʦʨʠ 

ʧʨʦʩʪʦ ʠʟʭʚʲʨʣʷʪ ʠʟʣʠʰʥʠ-

ʪʝ ʩʪʘʨʰʠ ʙʘʡʪʦʚʝ. ʊʦʚʘ 

ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʦʪʨʠʮʘʪʝʣʝʥ ʨʝʟʫʣʪʘʪ. 

 

0 0 1 1 1 0 0 0 

ʇʨʠʝʤʘ ʩʝ,  ʯʝ ʦʪʨʠʮʘʪʝʣ-

ʥʠʪʝ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 

ʚ ʢʦʜ 2ôs complement. 

sc (+56) 

? ? ? ? ? ? ? ? 

0

 

0 0 0 0 0 0

 

0 1 1 0 0 1 0 0 0 ss (200) 

sc (?) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʇʦʚʝʯʝʪʦ ʢʦʤʧʠʣʘʪʦʨʠ 

ʧʨʦʩʪʦ ʠʟʭʚʲʨʣʷʪ ʠʟʣʠʰʥʠ-

ʪʝ ʩʪʘʨʰʠ ʙʘʡʪʦʚʝ. ʊʦʚʘ 

ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʦʪʨʠʮʘʪʝʣʝʥ ʨʝʟʫʣʪʘʪ. 

 
1 1 0 0 1 0 0 0 

ʇʨʠʝʤʘ ʩʝ,  ʯʝ ʦʪʨʠʮʘʪʝʣ-

ʥʠʪʝ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 

ʚ ʢʦʜ 2ôs complement. 

sc (-56) 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʚ ʙʝʟʥʘʢʦʚ ʪʠʧ ʩʲʩ ʩʲʱʠʷ 

ʠʣʠ ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ 

 

ɺʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ 

Tʘʙʣ.116. 

 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

signed char 

unsigned char 

unsigned short 

unsigned int 

unsigned long 

unsigned long longC99 

signed short 

unsigned short 

unsigned int 

unsigned long 

unsigned long longC99 

signed int (16-ʙʠʪʘ) 

unsigned short  

unsigned int 

unsigned long 

unsigned long longC99 

signed int (32-ʙʠʪʘ) 
unsigned int 

unsigned long 

signed long  

unsigned int (32-ʙʠʪʘ) 

unsigned long 

unsigned long longC99 

 

ʊʘʙʣ. 116 Kʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚʠ ʪʠʧʦʚʝ ʚ ʙʝʟʟʥʘʢʦʚʠ ʪʠʧʦʚʝ 

ʩʲʩ ʩʲʱʠʷ ʠʣʠ ʧʦ-ʛʦʣʷʤ  ʨʘʟʤʝʨ 

 

 ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷʪ ʠ ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʩʘ ʩ ʝʜʥʘʢʚʠ ʨʘʟʤʝʨʠ, 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʙʝʟ ʥʠʢʘʢʚʦ ʠʟʤʝʥʝʥʠʝ ʚ 

ʩʪʦʡʥʦʩʪʪʘ ʠ ʟʥʘʢʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ. 

 

ʇʨʠʤʝʨ: signed  short - > unsign ed short  
 
signed  short    ss = 1000;  
unsigned  short  us = ( unsigned  short )ss ;  
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ʌʠʛ. 56 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʩ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ ʚ ʙʝʟʟʥʘʢʦʚ ʪʠʧ 

ʩʲʩ ʩʲʱʠʷ ʨʘʟʤʝʨ 
 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷʪ ʪʠʧ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ, ʩʪʘʨʰʠʪʝ 

ʙʠʪʦʚʝ ʥʘ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ ʩʝ ʟʘʧʲʣʚʘʪ ʩ ʥʫʣʠ. 

 

ʇʨʠʤʝʨ: signed  char - > unsigned  short  
 
signed  char     sc = 100;  
unsigned  short  us = ( unsigned  short )sc ;  

 

 
 

ʌʠʛ. 57 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʩ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ ʚ ʙʝʟʟʥʘʢʦʚ ʪʠʧ 

ʩ ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʦʪʨʠʮʘʪʝʣʥʘ ʠ 

ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʠʤʘ ʩʲʱʠʷ ʨʘʟʤʝʨ, ʪʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʢʘʪʦ ʩʝ ʜʦʙʘʚʠ ʯʠʩʣʦ ʩ 1 ʧʦ-ʛʦʣʷʤʦ ʦʪ ʥʘʡ-

ʛʦʣʷʤʦʪʦ ʯʠʩʣʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ 

ʪʠʧ1. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɸʢʦ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs 

complement, ʪʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʝ ʚʦʜʠ ʜʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʚʲʪʨʝʰʥʦʪʦ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ, ʘ ʩʘʤʦ ʜʦ 

ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ. ɸʢʦ ʦʙʘʯʝ ʩʝ ʠʟʧʦʣʟʚʘ ʜʨʫʛ ʢʦʜ ʟʘ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʚʦʜʠ ʠ ʜʦ 

ʠʟʤʝʥʝʥʠʝ ʥʘ ʚʲʪʨʝʰʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

0 1 1 0 0 1 0 0 

0

 

0 0 0 0 0 0

 

0 0 1 1 0 0 1 0 0 

sc (100) 

us (100) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

0

 

0 0 0 0 0 1

 

1 1 1 1 0 1 0 0 0 

0

 

0 0 0 0 0 1

 

1 1 1 1 0 1 0 0 0 

ss (1000) 

us (1000) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ. 

_____________________________________________________________ 

 

ʇʨʠʤʝʨ: signed  char - > unsigned  char  
 
signed  char   sc = - 10;  
unsigned char  uc = ( unsigned char )sc /* sc + (UCHAR_MAX + 1) = - 10 
+ (255 + 1) = 246 */  

 

 
 

ʌʠʛ. 58 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʩ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ ʚ ʙʝʟʟʥʘʢʦʚ ʪʠʧ 

ʩʲʩ ʩʲʱʠʷ ʨʘʟʤʝʨ 
 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʦʪʨʠʮʘʪʝʣʥʘ ʠ 

ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʝ ʩ ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ, ʪʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʢʘʪʦ ʧʲʨʚʦ ʩʝ ʠʟʚʲʨʰʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʜʦ 

ʟʥʘʢʦʚʘʪʘ ʚʝʨʩʠʷ ʥʘ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ ʠ ʩʣʝʜ ʪʦʚʘ ʩʝ ʜʦʙʘʚʠ 

ʯʠʩʣʦ ʩ 1 ʧʦ-ʛʦʣʷʤʦ ʦʪ ʥʘʡ-ʛʦʣʷʤʦʪʦ ʯʠʩʣʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ. 
 

ʇʨʠʤʝʨ: signed  char - > unsigned  short  
 
signed  char    sc = - 10;  
unsigned s hort  us = ( unsigned short )sc ;  /* (signed short)sc + 
(USHRT_MAX + 1) = - 10 + (65535 + 1) = 65526 */  

 

 
 

ʌʠʛ. 59 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʩ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ ʚ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʩ 

ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ 

1 1 1 1 0 1 1 0 

1

 

1 1 1 1 1 1

 

1 1 1 1 1 0 1 1 0 

sc (-10) 

sc_temp (-10) 

1

 

1 1 1 1 1 1

 

1 1 1 1 1 0 1 1 0 us (65526) 

ʇʨʠʝʤʘ ʩʝ,  ʯʝ 

ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs 

complement. 

1 1 1 1 0 1 1 0 

1 1 1 1 0 1 1 0 

sc (-10) 

us (246) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʇʨʠʝʤʘ ʩʝ,  ʯʝ 

ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs 

complement. 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʚ 

signed short 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 



 

 
335 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʚ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʩ ʧʦ-ʤʘʣʲʢ 

ʨʘʟʤʝʨ 

 

ɺʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ 

Tʘʙʣ.117. 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

ʊʘʙʣ. 117 Kʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚʠ ʪʠʧʦʚʝ ʚ ʙʝʟʟʥʘʢʦʚʠ ʪʠʧʦʚʝ 

ʩ ʧʦ-ʤʘʣʲʢ  ʨʘʟʤʝʨ 
 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʠ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʦʩʪʦ ʯʨʝʟ ʠʟʭʚʲʨʣʷʥʝ ʥʘ ʩʪʘʨʰʠʪʝ ʙʘʡʪʦʚʝ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ. 

 

ʇʨʠʤʝʨ: signed  short - > unsig ned char  
 
signed  short   ss = 100;  
unsigned char  uc = ( unsigned char )ss ;  

 

 
 

ʌʠʛ. 60 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʩ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ ʚ ʙʝʟʟʥʘʢʦʚ ʪʠʧ 

ʩ ʧʦ-ʤʘʣʲʢ ʨʘʟʤʝʨ 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

signed short unsigned char 

signed int (16-ʙʠʪʘ) unsigned char 

signed int (32-ʙʠʪʘ) 
unsigned char 

unsigned short  

signed long 

unsigned char 

unsigned short 

unsigned int (16-ʙʠʪʘ) 

signed long longC99 

unsigned char 

unsigned short 

unsigned int 

unsigned long 

0 1 1 0 0 1 0 0 

0

 

0 0 0 0 0 0

 

0 0 1 1 0 0 1 0 0 ss (100) 

uc (100) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʠ ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʨʝʟʫʣʪʘʪʲʪ ʦʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʩʝ ʠʟʚʘʜʠ ʯʠʩʣʦ ʩ 1 ʧʦ-ʛʦʣʷʤʦ ʦʪ ʤʘʢʩʠʤʘʣʥʦʪʦ 

ʯʠʩʣʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, 

ʪʦʣʢʦʚʘ ʧʲʪʠ ʜʦʢʘʪʦ ʧʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʧʦʧʘʜʥʝ ʚ ʦʙʭʚʘʪʘ 

ʥʘ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ. ʉʲʱʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ 

ʧʦʣʫʯʘʚʘ, ʘʢʦ ʩʝ ʚʟʝʤʝ ʦʩʪʘʪʲʢʘ ʦʪ ʜʝʣʝʥʠʝʪʦ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʯʠʩʣʦ ʩ 1 ʧʦ-ʛʦʣʷʤʦ ʦʪ 

ʤʘʢʩʠʤʘʣʥʦʪʦ ʯʠʩʣʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ 

ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ. 

 

ʇʨʠʤʝʨ: signed  short - > unsigned  char  
 
signed  short   ss = 1000;  
unsigned char  uc = ( unsigned char )ss ;   
/* ss -  (UCHAR_MAX + 1)*3 = 1000 -  (255 + 1)*3   = 232 */  
/* ss % (UCHAR_MAX + 1)   = 1000 % (255 + 1)     = 232 */  

 

 
 

ʌʠʛ. 61 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʟʥʘʢʦʚ ʪʠʧ ʩ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ ʚ ʙʝʟʟʥʘʢʦʚ ʪʠʧ 

ʩ ʧʦ-ʤʘʣʲʢ ʨʘʟʤʝʨ 
 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʝ ʦʪʨʠʮʘʪʝʣʥʘ ʠ ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʨʝʟʫʣʪʘʪʲʪ ʦʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʢʲʤ ʧʨʝʦʙʨʘʟʫʚʘʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʩʝ ʜʦʙʘʚʷ ʯʠʩʣʦ ʩ 1 ʧʦ-ʛʦʣʷʤʦ ʦʪ ʤʘʢʩʠʤʘʣʥʦʪʦ 

ʯʠʩʣʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, 

ʪʦʣʢʦʚʘ ʧʲʪʠ ʜʦʢʘʪʦ ʧʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʧʦʧʘʜʥʝ ʚ ʦʙʭʚʘʪʘ 

ʥʘ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɸʢʦ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs 

complement, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ ʩʲʩʪʦʠ ʚ ʠʟʭʚʲʨʣʷʥʝ ʥʘ ʩʪʘʨʰʠʪʝ 

ʙʘʡʪʦʚʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ. 

_____________________________________________________________ 

1 1 1 0 1 0 0 0 

0

 

0 0 0 0 0 1

 

1

0 

1 1 1 0 1 0 0 0 

ss (1000) 

uc (100) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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ʇʨʠʤʝʨ: signed  short - > unsigned  char  
 
signed  short   ss = - 1000;  
unsigned char  uc = ( unsigned char )ss ;   
/* ss + (UCHAR_MAX + 1)*4 = - 1000 + (255 + 1)*4 = 24 */  

 

 
 

ʌʠʛ. 62 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʥʝʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ signed short ʚ unsigned char 

 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʚ ʜʨʫʛ ʙʝʟʥʘʢʦʚ ʪʠʧ ʩʲʩ 

ʩʲʱʠʷ ʠʣʠ ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ 

 

ɺʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ 

ʊʘʙʣ.118. 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

ʊʘʙʣ. 118 ʂʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʚ ʜʨʫʛ 

ʙʝʟʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʩʲʩ ʩʲʱʠʷ ʠʣʠ ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ 

 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

unsigned char 

unsigned short 

unsigned int 

unsigned long 

unsigned long longC99 

unsigned short 

unsigned int (16- ʠʣʠ 32-ʙʠʪʘ) 

unsigned long 

unsigned long longC99 

unsigned int (16-ʙʠʪʘ) 

unsigned short 

unsigned long  

unsigned long longC99 

unsigned int (32-ʙʠʪʘ) 
unsigned long  

unsigned long longC99 

unsigned long  unsigned long longC99 

0 0 0 1 1 0 0 0 

1

 

1 1 1 1 1 0

 

0

0 

0 0 0 1 1 0 0 0 ss (-1000) 

uc (24) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʇʨʠʝʤʘ,  ʯʝ 

ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʚ ʢʦʜ 2ôs 

complement.  



 

 
338 

ʇʨʠ ʪʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʤʦʞʝ ʜʘ 

ʧʨʝʜʩʪʘʚʠ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ. ɸʢʦ 

ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʝ ʩ ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ, ʩʪʘʨʰʠʪʝ ʙʘʡʪʦʚʝ ʩʝ 

ʟʘʧʲʣʚʘʪ ʩ ʥʫʣʠ. 

 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʚ ʜʨʫʛ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʩ 

ʧʦ-ʤʘʣʲʢ ʨʘʟʤʝʨ 

 

ɺʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ 

ʊʘʙʣ.119. 

 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

unsigned short unsigned char 

unsigned int (16-ʙʠʪʘ) unsigned char 

unsigned int (32-ʙʠʪʘ) 
unsigned char 

unsigned short  

unsigned long 

unsigned char 

unsigned short  

unsigned int (16-ʙʠʪʘ) 

unsigned long longC99 

unsigned char 

unsigned short  

unsigned int  

unsigned long 

 

ʊʘʙʣ. 119 ʂʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʚ ʜʨʫʛ 

ʙʝʟʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʩ ʧʦ-ʤʘʣʲʢ ʨʘʟʤʝʨ 

 

ʆʙʱʦʪʦ ʧʨʘʚʠʣʦ ʧʨʠ ʪʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʛʣʘʩʠ, ʯʝ ʩʪʘʨʰʠʪʝ 

ʙʘʡʪʦʚʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʩʝ ʠʟʭʚʲʨʣʷʪ. 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷʪ ʪʠʧ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʝ ʚʦʜʠ ʜʦ 

ʟʘʛʫʙʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ.  

 

ʇʨʠʤʝʨ: unsigned  short - > unsigned  char  
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unsigned  short   us = 200;  
usigned char     uc = ( usigned char )us ;  

 

 
 

ʌʠʛ. 63 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ unsigned short ʚ unsigned char ʙʝʟ ʟʘʛʫʙʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷʪ ʪʠʧ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʚʦʜʠ ʜʦ 

ʟʘʛʫʙʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ.  

 

ʇʨʠʤʝʨ: unsigned  short - > unsigned  char  
 
unsigned  short   us = 1000;  
usigned char     uc = ( usigned char )us ;  

 

 
 

ʌʠʛ. 64 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ unsigned short ʚ unsigned char ʩʲʩ ʟʘʛʫʙʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ 

 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʚ ʟʥʘʢʦʚ ʪʠʧ ʩʲʩ ʩʲʱʠʷ 

ʨʘʟʤʝʨ 

 

ɺʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ 

Tʘʙʣ.120. 

 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

unsigned char signed char 

1 1 1 0 1 0 0 0 

0

 

0 0 0 0 0 1

 

1

0 

1 1 1 0 1 0 0 0 us (1000) 

uc  (232) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

1 1 0 0 1 0 0 0 

0

 

0 0 0 0 0 0

 

0

0 

1 1 0 0 1 0 0 0 us (200) 

uc (200) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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unsigned short 
signed short 

signed int (16-ʙʠʪʘ) 

unsigned int (16-ʙʠʪʘ) 
signed short 

signed int  

unsigned int (32-ʙʠʪʘ) signed int  

unsigned long 
signed long 

signed int (32-ʙʠʪʘ) 

unsigned long longC99 signed long longC99 

 

ʊʘʙʣ. 120 ʂʦʤʙʠʥʘʮʠʠ ʧʨʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʚ ʟʥʘʢʦʚ 

ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʩʲʩ ʩʲʱʠʷ ʨʘʟʤʝʨ 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ 

ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʝ ʚʦʜʠ ʜʦ ʥʠʢʘʢʚʦ 

ʠʟʤʝʥʝʥʠʝ. 

 

ʇʨʠʤʝʨ: unsigned  char - > signed  char  
 
unsigned  char    uc = 100;  
signed char      sc =  ( signed char )uc ;   

 

 
 

ʌʠʛ. 65 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ unsigned char ʚ signed char 

 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʨʝʟʫʣʪʘʪʲʪ ʦʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ʊʘʟʠ ʩʠʪʫʘʮʠʷ 

ʝ ʠʟʚʝʩʪʥʘ ʢʘʪʦ ʮʝʣʦʯʠʩʣʝʥʦ ʧʨʝʧʲʣʚʘʥʝ. 

 

ʇʨʠʤʝʨ: unsigned  char - > signed  char  
 
unsigned  char  uc = 200;  
signed char    sc = ( signed char )uc ;   

 

0 1 1 0 0 1 0 0 

0 1 1 0 0 1 0 0 

uc (100) 

sc (100) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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ʌʠʛ. 66 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ unsigned char ʚ signed char 

 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʚ ʟʥʘʢʦʚ ʪʠʧ ʩ ʧʦ-ʛʦʣʷʤ 

ʨʘʟʤʝʨ 

 

ɺʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ 

ʊʘʙʣ.121. 

 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

unsigned char 

signed short 

signed int 

signed long 

signed long longC99 

unsigned short 

signed int (32-ʙʠʪʘ) 

signed long 

signed long longC99 

unsigned int (16-ʙʠʪʘ) 
signed long  

signed long longC99 

unsigned long  signed long longC99 

 

ʊʘʙʣ. 121 ʂʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʚ ʟʥʘʢʦʚ 

ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʩ ʧʦ-ʛʦʣʷʤ  ʨʘʟʤʝʨ 

 

ʇʨʠ ʪʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʨʝʟʫʣʪʘʪʥʠʷʪ ʪʠʧ ʤʦʞʝ ʜʘ 

ʧʨʝʜʩʪʘʚʠ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ. 

ʉʪʘʨʰʠʪʝ ʙʘʡʪʦʚʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʩʝ ʟʘʧʲʣʚʘʪ ʩ ʥʫʣʠ. 

 

 

1 1 0 0 1 0 0 0 

? ? ? ? ? ? ? ? 

uc (200) 

sc (?) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

1 1 0 0 1 0 0 0 sc (-56 ʚ 2ôs complement) 

ʇʦʚʝʯʝʪʦ ʢʦʤʧʠʣʘʪʦʨʠ 

ʧʨʦʩʪʦ ʱʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ 

ʚʲʪʨʝʰʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʯʠʩʣʦʪʦ ʩʲʛʣʘʩʥʦ ʠʟʙʨʘʥʦʪʦ 

ʢʦʜʠʨʘʥʝ ʥʘ ʦʪʨʠʮʘʪʝʣʥʠʪʝ 

ʯʠʩʣʘ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ 

ʜʦ ʧʨʦʤʷʥʘ ʥʘ ʟʥʘʢʘ ʥʘ 

ʨʝʟʫʣʪʘʪʘ. 
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ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʪʠʧ ʚ ʟʥʘʢʦʚ ʪʠʧ ʩ ʧʦ-ʤʘʣʲʢ 

ʨʘʟʤʝʨ 

 

ɺ ʟ̡ʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ 

Tʘʙʣ.122. 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

ʊʘʙʣ. 122 ʂʦʤʙʠʥʘʮʠʠ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʚ ʟʥʘʢʦʚ 

ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʩ ʧʦ-ʤʘʣʲʢ ʨʘʟʤʝʨ 
 

ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ 

ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʦʩʪʦ 

ʯʨʝʟ ʠʟʭʚʲʨʣʷʥʝ ʥʘ ʩʪʘʨʰʠʪʝ ʙʘʡʪʦʚʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

ʪʠʧ. 

 

ʇʨʠʤʝʨ: unsigned  short - > signed  char  
 
unsigned  short    us = 100;  
signed char       sc = ( signed char )us ;   
 

 
 

ʌʠʛ. 67 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ unsigned short ʚ signed char 
 

ʧʨʝʦʙʨʘʟʫʚʘʥ ʪʠʧ ʨʝʟʫʣʪʘʪʝʥ ʪʠʧ 

unsigned short signed char 

unsigned int (16-ʙʠʪʘ) signed char 

unsigned int (32-ʙʠʪʘ) 
signed char 

signed short  

unsigned long 

signed char 

signed short 

signed int (16-ʙʠʪʘ) 

unsigned long longC99 

signed char 

signed short 

signed int 

signed long 

0 1 1 0

1 

0 1 0 0 

0

 

0 0 0 0 0 0

 

0 0 1 1 0 0 1 0 0 us (100) 

sc (100) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʨʝʟʫʣʪʘʪʲʪ ʦʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. ʊʘʟʠ ʩʠʪʫʘʮʠʷ 

ʝ ʠʟʚʝʩʪʥʘ ʢʘʪʦ ʮʝʣʦʯʠʩʣʝʥʦ ʧʨʝʧʲʣʚʘʥʝ. 

 

ʇʨʠʤʝʨ: unsigned  short - > signed  char  
 
unsigned  short    us = 200;  
signed char       sc = ( signed char )us ;  

  

 
 

ʌʠʛ. 68 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ unsigned short ʚ signed char 

 

 

26.1.4 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʤʝʞʜʫ ʪʠʧʦʚʝ ʩ ʧʣʘʚʘʱʘ 
ʟʘʧʝʪʘʷ 

 

ʂʦʛʘʪʦ ʪʠʧ float ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ double ʠʣʠ ʚ  long double, 

ʠʣʠ ʪʠʧ double ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪʠʧ long double, ʩʪʦʡʥʦʩʪʪʘ 

ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʩʝ ʟʘʧʘʟʚʘ. 

 

ʂʦʛʘʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʪʠʧ long double ʚ double ʠʣʠ ʚʲʝ float 

ʠʣʠ double ʚʲʚ float, ʘʢʦ ʧʨʝʦʙʨʘʟʫʚʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʝ ʤʦʞʝ 

ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʧʦʚʝʜʝʥʠʝʪʦ ʝ 

ʥʝʜʝʬʠʥʠʨʘʥʦ. ɸʢʦ ʧʨʝʦʙʨʘʟʫʚʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʚ ʦʙʭʚʘʪʘ ʦʪ 

ʩʪʦʡʥʦʩʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʝʜʩʪʘʚʝʥʠ, ʥʦ ʥʝ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʧʨʝʜʩʪʘʚʝʥʠ ʪʦʯʥʦ, ʨʝʟʫʣʪʘʪʲʪ ʝ ʠʣʠ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʧʦ-

ʛʦʣʷʤʘ ʠʣʠ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʧʦ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

? ? ? ? ? ? ? ? 

0

 

0 0 0 0 0 0

 

0 1 1 0 0 1 0 0 0 us (200) 

sc (?) 

ʇʨʝʜʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʇʦʚʝʯʝʪʦ ʢʦʤʧʠʣʘʪʦʨʠ 

ʧʨʦʩʪʦ ʱʝ ʠʟʭʚʲʨʣʷʪ 

ʠʟʣʠʰʥʠʪʝ ʩʪʘʨʰʠ ʙʘʡʪʦʚʝ 

ʠ ʱʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ 

ʚʲʪʨʝʰʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʤʣʘʜʰʠʪʝ ʙʘʡʪʦʚʝ ʩʲʛʣʘʩʥʦ 

ʠʟʙʨʘʥʦʪʦ ʢʦʜʠʨʘʥʝ ʥʘ 

ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ. ʊʦʚʘ 

ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʨʦʤʷʥʘ 

ʥʘ ʟʥʘʢʘ ʥʘ ʨʝʟʫʣʪʘʪʘ. 

 

1 1 0 0 1 0 0 0 sc (-56 ʚ 2ôs complement) 

ʉʣʝʜ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 
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ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. 

 

 

26.1.5 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʤʝʞʜʫ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ 
ʠ ʪʠʧʦʚʝ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʮʝʣʦʯʠʩʣʝʥ ʪʠʧ ʚ ʪʠʧ ʩ ʧʣʘʚʘʱʘ 

ʟʘʧʝʪʘʷ 

 

ɸʢʦ ʧʨʝʦʙʨʘʟʫʚʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ 

ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʥʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʪʦʯʥʦ, 

ʨʝʟʫʣʪʘʪʲʪ ʝ ʠʣʠ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʧʦ-ʛʦʣʷʤʘ ʠʣʠ ʥʘʡ-ʙʣʠʟʢʘʪʘ 

ʧʦ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ. 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʪʠʧ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʚ ʮʝʣʦʯʠʩʣʝʥ 

ʪʠʧ 

 

ʇʨʠ ʪʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

ʪʠʧ ʩʝ ʠʟʭʚʲʨʣʷ.  

 

ɸʢʦ ʮʷʣʘʪʘ ʯʘʩʪ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʪʷ ʩʪʘʚʘ ʨʝʟʫʣʪʘʪ ʦʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ.  

 

ɸʢʦ ʮʷʣʘʪʘ ʯʘʩʪ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʦʪ ʨʝʟʫʣʪʘʪʥʠʷ ʪʠʧ, ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʝʜʝʬʠʥʠʨʘʥ. 

ʊʦʚʘ ʝ ʚʠʜ ʧʨʝʧʲʣʚʘʥʝ. 

 

ʇʨʠʤʝʨ: 

 
#include  <stdio.h>  
 
int  main( void )  
{  
 unsigned  char  uc;  
 
 uc = 20.3;  /* 20 - > uc */  
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 printf( "uc = %d \ n" , uc);  
 
 uc = 500.3;  /* ??? - > uc */  
 printf( "uc = %d \ n" , uc);  
 
    retu rn  0;  
}  

 

 
 

 
 

ʌʠʛ. 69 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ double ʚ unsigned char 
 

 

26.1.6 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʩʚʲʨʟʘʥʠ ʩ ʫʢʘʟʘʪʝʣʠ 

 

ɺ ʉ ʫʢʘʟʘʪʝʣʠʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ: 

 

Á ʋʢʘʟʘʪʝʣʠ ʢʲʤ ʦʙʝʢʪʠ (object pointers);  

 

Á ʋʢʘʟʘʪʝʣʠ ʢʲʤ ʬʫʥʢʮʠʠ (function pointers).  

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʤʝʞʜʫ ʫʢʘʟʘʪʝʣʠ ʢʲʤ ʦʙʝʢʪʠ ʠ ʫʢʘʟʘʪʝʣʠ 

ʢʲʤ ʬʫʥʢʮʠʠ ʥʝ ʝ ʜʝʬʠʥʠʨʘʥʦ ʦʪ ʩʪʘʥʜʘʨʪʘ ʉ. 

 

500.3 

500 
___________________________ 

??? = 

ʇʨʝʜʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ 

ʀʟʭʚʲʨʣʷʥʝ ʥʘ ʜʨʦʙʥʘʪʘ ʯʘʩʪ 

ʈʘʟʣʠʯʥʠʪʝ ʢʦʤʧʠʣʘʪʦʨʠ ʱʝ ʜʘʜʘʪ 

ʨʘʟʣʠʯʝʥ ʨʝʟʫʣʪʘʪ. ʇʦʚʝʯʝʪʦ ʧʨʦʩʪʦ 

ʠʟʭʚʲʨʣʷʪ ʠʟʣʠʰʥʠʪʝ ʩʪʘʨʰʠ ʙʘʡʪʦʚʝ. 

244

4 

ʉʣʝʜ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ uc 

uc 



 

 
346 

ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʤʝʞʜʫ ʫʢʘʟʘʪʝʣʠ ʢʲʤ ʦʙʝʢʪʠ 

 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʝʜʠʥ ʦʙʝʢʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʠʟʨʠʯʥʦ ʚ 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʜʨʫʛ ʦʙʝʢʪ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʥʝ ʚʩʠʯʢʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʤʝʞʜʫ ʫʢʘʟʘʪʝʣʠ ʢʲʤ ʦʙʝʢʪʠ ʩʘ ʙʝʟʦʧʘʩʥʠ. 

ɺʩʠʯʢʠ ʙʘʟʦʚʠ ʪʠʧʦʚʝ ʜʘʥʥʠ ʠʤʘʪ ʘʪʨʠʙʫʪ m, ʥʘʨʝʯʝʥ ʤʦʜʫʣ 

ʥʘ ʧʦʜʨʘʚʥʷʚʘʥʝ ʚ ʧʘʤʝʪʪʘ (memory alignment). ʈʘʟʣʠʯʥʠʪʝ 

ʭʘʨʜʫʝʨʥʠ ʘʨʭʠʪʝʢʪʫʨʠ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʘʢ 

ʜʘʥʥʠʪʝ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚ ʧʘʤʝʪʪʘ. ʅʘʧʨʠʤʝʨ ʥʷʢʦʠ 

ʭʘʨʜʫʝʨʥʠ ʘʨʭʠʪʝʢʪʫʨʠ ʠʟʠʩʢʚʘʪ ʧʨʦʤʝʥʣʠʚʠʪʝ ʦʪ ʩʢʘʣʘʨʝʥ 

ʪʠʧ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚ ʧʘʤʝʪʪʘ ʥʘ ʘʜʨʝʩʠ, ʢʨʘʪʥʠ ʥʘ ʤʦʜʫʣʘ 

ʥʘ ʧʦʜʨʘʚʥʷʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʪʠʧ, ʪ.ʝ. . ʩʣʝʜʥʦʪʦ ʫʩʣʦʚʠʝ 

ʪʨʷʙʚʘ ʜʘ ʝ ʠʟʧʲʣʥʝʥʦ: 

 
ƽɒɖɢɗɣ-ɡɢɠɞɗɟɝɚɔɒ  ˧  Íƾ ˮˮ ʣ 

 

 ɸʢʦ ʪʦʚʘ ʫʩʣʦʚʠʝ ʥʝ ʝ ʩʧʘʟʝʥʦ, ʜʦʩʪʲʧʲʪ ʜʦ ʥʝʧʦʜʨʘʚʥʝʥʘ 

ʧʨʦʤʝʥʣʠʚʘ ʤʦʞʝ ʜʘ ʧʦʨʦʜʠ ʝʜʥʦ ʦʪ ʩʣʝʜʥʠʪʝ ʜʚʝ ʥʝʱʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʭʘʨʜʫʝʨʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ: 

 

1) ʋʚʝʣʠʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʜʦʩʪʲʧ ʜʦ ʧʨʦʤʝʥʣʠʚʘʪʘ. 
ʊʦʚʘ ʩʝ ʩʣʫʯʚʘ ʟʘ ʭʘʨʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ, ʢʦʠʪʦ 

ʧʦʜʜʲʨʞʘʪ ʜʦʩʪʲʧ ʜʦ ʥʝʧʦʜʨʘʚʥʝʥʠ ʜʘʥʥʠ. 

 

2) ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʠʟʢʣʶʯʝʥʠʝ (ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ). 
ʊʦʚʘ ʩʝ ʩʣʫʯʚʘ ʟʘ ʭʘʨʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ, ʢʦʠʪʦ ʥʝ 

ʧʦʜʜʲʨʞʘʪ ʜʦʩʪʲʧ ʜʦ ʥʝʧʦʜʨʘʚʥʝʥʠ ʜʘʥʥʠ. 

 

ʅʷʢʦʠ ʢʦʤʧʠʣʘʪʦʨʠ ʚʠʥʘʛʠ ʧʦʜʨʘʚʥʷʚʘʪ ʧʨʦʤʝʥʣʠʚʠʪʝ ʚ 

ʧʘʤʝʪʪʘ, ʜʦʨʠ ʭʘʨʜʫʝʨʥʘʪʘ ʧʣʘʪʬʦʨʤʘ ʜʘ ʥʝ ʛʦ ʠʟʠʩʢʚʘ, ʩ ʮʝʣ 

ʧʦʜʦʙʨʷʚʘʥʝ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ.  

  

ɸʢʦ ʠʤʘʤʝ ʪʠʧʦʚʝ S ʠ D, ʩʲʦʪʚʝʪʥʦ ʩ ʤʦʜʫʣʠ ʥʘ 

ʧʦʜʨʘʚʥʷʚʘʥʝ mS ʠ mD, ʩʣʝʜʥʠʪʝ ʧʨʘʚʠʣʘ ʩ ʚʘʣʠʜʥʠ: 

 

Á ɸʢʦ mS Ó mD, ʪʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʫʢʘʟʘʪʝʣ-ʢʲʤ-S ʚ 

ʫʢʘʟʘʪʝʣ-ʢʲʤ-D ʝ "ʙʝʟʦʧʘʩʥʦ". ʇʦʜ "ʙʝʟʦʧʘʩʥʦ" ʩʝ 
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ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʨʝʟʫʣʪʘʪʥʠʷʪ ʫʢʘʟʘʪʝʣ ʱʝ ʨʘʙʦʪʠ 

ʢʘʢʪʦ ʩʝ ʦʯʘʢʚʘ, ʘʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʜʦʩʪʲʧ ʜʦ ʦʙʝʢʪ ʦʪ 

ʪʠʧ D, ʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʤʫ ʦʙʨʘʪʥʦ ʚ ʧʲʨʚʦʥʘʯʘʣʥʠʷ 

ʫʢʘʟʘʪʝʣʝʥ ʪʠʧ ʱʝ ʚʲʟʩʪʘʥʦʚʠ ʧʲʨʚʦʥʘʯʘʣʥʠʷ 

ʫʢʘʟʘʪʝʣ. 

 

Á ɸʢʦ mS < mD, ʪʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʫʢʘʟʘʪʝʣ-ʢʲʤ-S ʚ 

ʫʢʘʟʘʪʝʣ-ʢʲʤ-D ʝ "ʦʧʘʩʥʦ". "Oʧʘʩʥʦ" ʦʟʥʘʯʘʚʘ, ʯʝ ʩʘ 

ʚʲʟʤʦʞʥʠ ʝʜʥʦ ʦʪ ʩʣʝʜʥʠʪʝ ʜʚʝ ʥʝʦʯʘʢʚʘʥʠ ʧʦʚʝʜʝʥʠʷ: 

 

1) ʆʧʠʪ ʜʘ ʩʝ ʜʦʩʪʲʧʠ ʦʙʝʢʪ ʦʪ ʪʠʧ D ʤʦʞʝ ʜʘ 
ʧʨʠʯʠʥʠ ʛʨʝʰʢʘ, ʩʧʠʨʘʡʢʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ.  

 

2) ʍʘʨʜʫʝʨʲʪ ʠʣʠ ʢʦʤʧʠʣʘʪʦʨʲʪ ʤʦʞʝ ʜʘ "ʥʘʩʪʨʦʠ" 

ʨʝʟʫʣʪʘʪʥʠʷ ʫʢʘʟʘʪʝʣ ʜʘ ʙʲʜʝ ʚʘʣʠʜʝʥ, 

ʦʙʠʢʥʦʚʝʥʦ ʧʨʝʦʙʨʘʟʫʚʘʡʢʠ ʛʦ ʢʲʤ ʥʘʡ-ʙʣʠʟʢʠʷ 

ʧʨʝʜʭʦʜʝʥ ʚʘʣʠʜʝʥ ʘʜʨʝʩ. ʇʦʩʣʝʜʚʘʱʦ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʢʲʤ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʫʢʘʟʘʪʝʣʝʥ 

ʪʠʧ ʤʦʞʝ ʜʘ ʥʝ ʚʲʟʩʪʘʥʦʚʠ ʧʲʨʚʦʥʘʯʘʣʥʠʷ 

ʫʢʘʟʘʪʝʣ. 

 

ʇʨʠʤʝʨ: 
 
ȫɗɜɒ ɖɠɡɥɣɟɗɞ ɣɝɗɖɟɚɤɗ ɥɣɝɠɔɚɱƙ 
 
Ȱɚɡɠɔɗɤɗ 3 ɚ $ ɚɞɒɤ ɞɠɖɥɝɚ ɟɒ ɡɠɖɢɒɔɟɱɔɒɟɗ 
 
mS ˮ ʧ ƽɞɠɖɥɝ ɟɒ ɡɠɖɢɒɔɟɱɔɒɟɗ ɟɒ ɤɚɡ 3ƾ 
mD ˮ ʩ ƽɞɠɖɥɝ ɟɒ ɡɠɖɢɒɔɟɱɔɒɟɗ ɟɒ ɤɚɡ $ƾ 
 
Ȣɗɦɚɟɚɢɒɟɚ ɣɒ ɣɝɗɖɟɚɤɗ ɠɓɗɜɤɚ ɚ ɥɜɒəɒɤɗɝɚ ɠɤ ɤɚɡ 3 ƽʧ ɓɒɛɤɒƾ ɚ $ 
ƽʩ ɓɒɛɤɒƾƙ 
 
S  *ps, s_object;  
D  *pd;  
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Ȩɠɞɡɚɝɒɤɠɢɬɤ ɢɒəɡɠɝɒɕɒ ɡɢɠɞɗɟɝɚɔɒɤɒ ÓʍÏÂÊÅÃÔ ɡɢɚɞɗɢɟɠ ɟɒ ɒɖɢɗɣ ʪʣƗ 
ɤƚɗƚ ɡɢɠɞɗɟɝɚɔɒɤɒ ɗ ɡɠɖɢɒɔɟɗɟɒƗ ɤɬɛ ɜɒɤɠ ɥɣɝɠɔɚɗɤɠ ɗ ƽʪʣ ˧ ʧƾ ˮˮ ʣ 
ɗ ɚəɡɬɝɟɗɟɠƚ 
 
ȫɗɜɒ ɒɖɢɗɣɬɤ ɟɒ ÓʍÏÂÊÅÃÔ ɣɗ ɡɢɚɣɔɠɚ ɟɒ ɥɜəɒɤɗɝɱ ÐÄ 
 
pd = (D* ) &s_object;  

 
ɚ ɥɜɒəɒɤɗɝɱ ɣɗ ɖɗɢɗɦɗɢɗɟɨɚɢɒ 
 
ǉÐÄ ˮ ɣɤɠɛɟɠɣɤƘ .  
 
Ȯɗəɥɝɤɒɤɬɤ ɠɤ ɖɗɢɗɦɗɟɨɚɢɒɟɗɤɠ ɟɒ ɥɜɒəɒɤɗɝɱ ɫɗ əɒɔɚɣɚ ɠɤ 
ɧɒɢɖɥɗɢɟɒɤɒ ɒɢɧɚɤɗɜɤɥɢɒƗ ɟɒ ɜɠɱɤɠ ɤɠəɚ ɜɠɖ ɣɗ ɚəɡɬɝɟɱɔɒƚ 
 
ȳɒɢɖɥɗɢɟɒ ɒɢɧɚɤɗɜɤɥɢɒƗ ɜɠɱɤɠ ɟɗ ɡɠɖɖɬɢɘɒ ɖɠɣɤɬɡ ɖɠ ɟɗɡɠɖɢɒɔɟɗɟɚ 
ɖɒɟɟɚ 
 
Ȯɗəɥɝɤɒɤɬɤ ɫɗ ɓɬɖɗ ɕɗɟɗɢɚɢɒɟɗ ɟɒ ɚəɜɝɰɩɗɟɚɗ ƽɚ ɔɗɢɠɱɤɟɠ ɖɠ ɣɡɚɢɒɟɗ 
ɟɒ ɡɢɠɕɢɒɞɒɤɒƾƗ ɤɬɛ ɜɒɤɠ ɥɜɒəɒɤɗɝɱɤ ÐÄ ɗ ɡɢɗɖɟɒəɟɒɩɗɟ ɖɒ ɣɠɩɚ ɜɬɞ 
ɠɓɗɜɤɚ ɠɤ ɤɚɡ $Ɨ əɒ ɜɠɚɤɠ ɤɢɱɓɔɒ ɖɒ ɗ ɚəɡɬɝɟɗɟɠ ɥɣɝɠɔɚɗɤɠ  
 
(&d_object % m D) == 0.  
 
Ƞ ɣɝɥɩɒɱ ɠɓɒɩɗ ɥɜɒəɒɤɗɝɱɤ ÐÄ ɣɬɖɬɢɘɒ ɒɖɢɗɣɒ ɟɒ ÓʍÏÂÊÅÃÔƗ ɜɠɛɤɠ ɟɗ 
ɗ ɜɢɒɤɗɟ ɟɒ ʩƗ ɤƚɗƚ ƽʪʣ ˧ ʩƾ ɗ ɢɒəɝɚɩɟɠ ɠɤ ʣƚ 

 
ȫɱɜɠɚ ɚɞɡɝɗɞɗɟɤɒɨɚɚ ɟɒ ɜɠɞɡɚɝɒɤɠɢɒ ɚɝɚ ɖɠɢɚ ɣɒɞɒɤɒ ɧɒɢɖɥɗɢɟɒ 
ɒɢɧɚɤɗɜɤɥɢɒƗ ɞɠɕɒɤ ɖɒ "ɟɒɣɤɢɠɱɤ" ɥɜɒəɒɤɗɝɱƗ ɤɒɜɒ ɩɗ ɖɒ ɣɠɩɚ ɜɬɞ 
ɔɒɝɚɖɗɟ ɒɖɢɗɣƚ ȫɒɡɢɚɞɗɢ ɟɒ ɥɜɒəɒɤɗɝɱ ÐÄ ɞɠɘɗ ɖɒ ɣɗ ɡɢɚɣɔɠɚ ɒɖɢɗɣ 
ʩʭ ɔɞɗɣɤɠ ʪʣƗ ɜɠɛɤɠ ɗ ɜɢɒɤɗɟ ɟɒ ʩƚ ȭɢɚ ɤɠɔɒ ɡɠɝɠɘɗɟɚɗ 

 

ʘʜʨʝʩ 

47 

48 

49 

51 

50 

51 

52 

53 

ʇʘʤʝʪ 

s_object 
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ɡɬɢɔɠɟɒɩɒɝɟɚɱ ɥɜɒəɒɤɗɝ ɟɗ ɞɠɘɗ ɖɒ ɣɗ ɔɬəɣɤɒɟɠɔɚ ɠɤ ɢɗəɥɝɤɒɤɟɚɱ 
ɥɜɒəɒɤɗɝƚ 
 
ȳɒɢɖɥɗɢɟɒ ɒɢɧɚɤɗɜɤɥɢɒƗ ɜɠɱɤɠ ɡɠɖɖɬɢɘɒ ɖɠɣɤɬɡ ɖɠ ɟɗɡɠɖɢɒɔɟɗɟɚ ɖɒɟɟɚ 

 
Ȭɡɗɢɒɨɚɱɤɒ ɫɗ ɣɗ ɚəɡɬɝɟɚƗ ɟɠ ɔɗɢɠɱɤɟɠ ɣ ɨɗɟɒɤɒ ɟɒ ɡɠɔɗɩɗ ɞɒɪɚɟɟɚ 
ɚɟɣɤɢɥɜɨɚɚƚ ȫɱɜɠɚ ɜɠɞɡɚɝɒɤɠɢɚ ɗ ɔɬəɞɠɘɟɠ ɖɒ ɡɠɣɤɒɔɱɤ ɖɒɟɟɚɤɗ 
ɔɚɟɒɕɚ ɟɒ ɡɠɖɢɒɔɟɗɟɚ ɒɖɢɗɣɚ ɣ ɨɗɝ ɡɠ-ɖɠɓɢɒ ɡɢɠɚəɔɠɖɚɤɗɝɟɠɣɤƗ ɖɠɢɚ 
ɚ ɤɠɔɒ ɖɒ ɟɗ ɣɗ ɚəɚɣɜɔɒ ɠɤ ɒɢɧɚɤɗɜɤɥɢɒɤɒ ɟɒ ɡɢɠɨɗɣɠɢɒƚ 

 

ʇʦʩʦʯʝʥʠʷʪ ʧʨʠʤʝʨ ʜʝʤʦʥʩʪʨʠʨʘ ʝʜʠʥ ʦʪ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ 

ʝʟʠʢʘ ʉ, ʘ ʠʤʝʥʥʦ ʯʝ ʧʦʟʚʦʣʷʚʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʦʜ, ʢʦʡʪʦ ʥʝ 

ʝ ʙʝʟʦʧʘʩʝʥ, ʢʘʪʦ ʦʪʛʦʚʦʨʥʦʩʪʪʘ ʪʦʚʘ ʜʘ ʥʝ ʩʝ ʩʣʫʯʚʘ ʣʝʞʠ 

ʠʟʮʷʣʦ ʥʘ ʧʨʦʛʨʘʤʠʩʪʪʘ. 

 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʤʝʞʜʫ ʫʢʘʟʘʪʝʣʠ ʢʲʤ ʬʫʥʢʮʠʠ 

 

ʊʠʧʲʪ ʥʘ ʝʜʥʘ ʬʫʥʢʮʠʷ ʚʢʣʶʯʚʘ ʪʠʧʘ ʥʘ ʚʨʲʱʘʥʠʷ ʦʪ ʥʝʷ 

ʨʝʟʫʣʪʘʪ ʠ ʩʧʠʩʲʢʘ ʩ ʧʘʨʘʤʝʪʨʠ. ʋʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ ʦʪ 

ʝʜʠʥ ʪʠʧ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ ʦʪ 

ʜʨʫʛ ʪʠʧ. ʉʪʘʥʜʘʨʪʲʪ ʉ ʦʙʘʯʝ ʥʝ ʜʝʬʠʥʠʨʘ ʧʦʚʝʜʝʥʠʝʪʦ ʘʢʦ 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʬʫʥʢʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʚʠʢʚʘʥʝ ʥʘ ʬʫʥʢʮʠʷ, 

ʯʠʡʪʦ ʪʠʧ ʥʝ ʩʲʚʧʘʜʘ ʪʦʯʥʦ ʩ ʪʠʧʘ ʥʘ ʫʢʘʟʘʪʝʣʷ. 

 

ʇʨʠʤʝʨ: 

 
#include  <stdio .h>  
 
void  foo1( int  x)  
{  
   printf( "%d\ n" , x);  
}  
 
void  foo2( char  *message)  
{  
   printf( "%s\ n" , message);  
}  
 
typedef  void  func_t( int ); Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɤɚɡ ÆÕÎÃʍÔ ǉƳ 
 
int  main( void )  
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{     
   func_t* p; Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɜɬɞ ɤɚɡ ÆÕÎÃʍÔ ǉƳ 
   
   p = foo1; Ƴǉ Ȟɖɢɗɣɒ ɟɒ ɦɥɟɜɨɚɱɤɒ ÆÏÏʦƽƾ ɣɗ ɡɢɚɣɔɠɱɔɒ ɟɒ 
                ɥɜɒəɒɤɗɝɱ Ð ǉƳ 
   p(3); Ƴǉ Ȩɠɢɗɜɤɟɠ ɚəɔɚɜɔɒɟɗ ɟɒ ÆÏÏʦƽƾ ɩɢɗə ɥɜɒəɒɤɗɝɱ Ð ǉƳ 
 
   p = (func_t*)foo2;  Ƴǉ Ȟɖɢɗɣɒ ɟɒ ɦɥɟɜɨɚɱɤɒ ÆÏÏʧƽƾ ɣɗ ɡɢɚɣɔɠɱɔɒ 
                         ɟɒ ɥɜɒəɒɤɗɝɱ Ð ǉƳ 
 
   p(3);  Ƴǉ ƞƞƞȠɟɚɞɒɟɚɗƗ ɡɠɔɗɖɗɟɚɗɤɠ ɟɒ ɡɢɠɕɢɒɞɒɤɒ ɗ ɟɗɖɗɦɚɟɚɢɒɟɠ  
            ɔ ɤɒəɚ ɣɚɤɥɒɨɚɱ ǉƳ 
 
   return  0;  
}  

 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʦʪ/ʢʲʤ void-ʫʢʘʟʘʪʝʣʠ 

 

Void-ʫʢʘʟʘʪʝʣʠʪʝ ʩʘ ʫʥʠʚʝʨʩʘʣʥʠ ʫʢʘʟʘʪʝʣʠ, ʪʲʡ ʢʘʪʦ ʪʝ 

ʤʦʛʘʪ ʜʘ ʩʦʯʘʪ ʢʲʤ ʚʩʷʢʘʢʚʠ ʦʙʝʢʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʠʤ. 

ʇʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʫʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪ ʚʲʚ void-ʫʢʘʟʘʪʝʣ ʠ 

ʦʙʨʘʪʥʦ ʩʪʘʚʘ ʘʚʪʦʤʘʪʠʯʥʦ. ʀʟʨʠʯʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚ ʪʦʟʠ 

ʩʣʫʯʘʡ ʥʝ ʩʝ ʠʟʠʩʢʚʘ. ɼʦʩʪʲʧʲʪ ʜʦ ʦʙʝʢʪ, ʩʦʯʝʥ ʦʪ void-

ʫʢʘʟʘʪʝʣ, ʦʙʘʯʝ ʠʟʠʩʢʚʘ ʷʚʥʦ ʧʨʝʦʙʨʘʫʟʚʘʥʝ ʥʘ void-

ʫʢʘʟʘʪʝʣʷ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ ʪʠʧʘ ʥʘ ʦʙʝʢʪʘ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ ʛʝʥʝʨʠʨʘ ʛʨʝʰʢʘ. 

 

ʇʨʠʤʝʨ: 

 
#include  <stdio.h>  
 
int  main( void )  
{   
 void *  p_void;  
 int         i;  
 double       d;  
 
 p_void = &i; Ƴǉ ɟɗɱɔɟɠ ɡɢɗɠɓɢɒəɥɔɒɟɗ ɟɒ ÉÎÔǉ ɔ ÖÏÉÄǉ ǉƳ 
 
 /* *p_void = 1; */  Ƴǉ ƞƞƞȡɢɗɪɜɒƗ ɟɗɠɓɧɠɖɚɞɠ ɗ ɱɔɟɠ  
                             ɡɢɗɠɓɢɒəɥɔɒɟɗ ǉƳ 
 
 *( int *)p_void = 1;  
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 printf( "i = %d \ n" , *( int *)p_void);  
 
 p_void = &d;  Ƴǉ ɟɗɱɔɟɠ ɡɢɗɠɓɢɒəɥɔɒɟɗ ɟɒ ÄÏÕÂÌÅǉ ɔ ÖÏÉÄǉ ǉƳ 
 
 *( double *)p_void = 2.3;  
 
 printf( "d = %lf \ n" , *( double *)p_void);  
 
 return  0;  
}  

 

 
 

 

ʋʢʘʟʘʪʝʣʠ ʢʲʤ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʦʙʝʢʪʠ 

 

ɺ ʉ ʚʩʝʢʠ ʦʙʝʢʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʚʘʣʠʬʠʮʠʨʘʥ ʩ 

ʢʚʘʣʠʬʠʢʘʪʦʨʠʪʝ const ʠ volatile. ʂʦʤʧʠʣʘʪʦʨʲʪ ʤʦʞʝ ʜʘ 

ʧʨʝʦʙʨʘʟʫʚʘ ʥʝʷʚʥʦ ʫʢʘʟʘʪʝʣ ʢʲʤ ʥʝʢʚʘʣʠʬʠʮʠʨʘʥ-ʦʙʝʢʪ ʚ 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʢʚʘʣʠʬʠʮʠʨʘʥ-ʦʙʝʢʪ ʢʲʜʝʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ. 

ʅʘʧʨʠʤʝʨ ʫʢʘʟʘʪʝʣ ʢʲʤ int ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʥʝʷʚʥʦ ʦʪ 

ʢʦʤʧʠʣʘʪʦʨʘ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ const int.  

 

ʇʨʠʤʝʨ: 

 
#include  <stdio.h>  
 
int  main( void )  
{   
 const  int   const_object    = 3;  
       int   nonconst_object = 5;  
 
       int * p_to_nonconst;  
 const  int * p_to_const;  
 
 printf( "Implicit pointer conversion \ n" );  
 
 p_to_nonconst = &nonconst_object;  
 printf( "*p_to_nonconst = %d \ n" , *p_to_nonconst);  
 p_to_const    = &const_object;  
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 printf( "*p_to_const = %d \ n" , *p_to_const);  
 
 Ƴǉ ȫɗɱɔɟɠ ɡɢɗɠɓɢɒəɥɔɒɟɗ ɟɒ ÉÎÔǉ ɔ ÃÏÎÓÔ ÉÎÔǉ ǉƳ 
 p_to_const = &nonconst_object;  
 printf( "*p_to_const = %d \ n" , *p_to_const);  
 
 return  0;  
}  

 

 
 

ʇʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʫʢʘʟʘʪʝʣ ʢʲʤ ʢʚʘʣʠʬʠʮʠʨʘʥ-ʦʙʝʢʪ ʚ 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʥʝʢʚʘʣʠʬʠʮʠʨʘʥ-ʦʙʝʢʪ ʠʟʠʩʢʚʘ ʷʚʥʦ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ.  

 

ʇʨʠʤʝʨ: 

 
#include  <stdio.h>  
 
int  main( void )  
{   
 const  int   const_object    = 3;  
       int * p_to_nonconst;  
 
 printf( "Explicit pointer conversion \ n" );  
 Ƴǉ Ƚɔɟɠ ɡɢɗɠɓɢɒəɥɔɒɟɗ ɟɒ ÃÏÎÓÔ ÉÎÔǉ ɔ ÉÎÔǉ ǉƳ 
 p_to_nonconst = ( int *)&const_object;  
 printf( "*p_to_nonconst = %d \ n" , *p_to_nonconst);  
 
 return  0;  
}  
 

 
 

Const-ʦʙʝʢʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʦʪ ʭʘʨʜʫʝʨʘ, ʥʦ ʥʝ 

ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʦʪ ʩʦʬʪʫʝʨʘ. ʇʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ 

ʫʢʘʟʘʪʝʣ ʢʲʤ ʢʦʥʩʪʘʥʪʝʥ ʦʙʝʢʪ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ ʥʝʢʦʥʩʪʘʥʪʝʥ 
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ʦʙʝʢʪ ʥʘʨʫʰʘʚʘ ʪʦʚʘ ʧʨʘʚʠʣʦ. ʊʘʢʲʚ ʫʢʘʟʘʪʝʣ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʟʘ ʯʝʪʝʥʝ ʥʘ ʩʦʯʝʥʘʪʘ ʦʪ ʥʝʛʦ ʧʨʦʤʝʥʣʠʚʘ. 

ʇʦʚʝʜʝʥʠʝʪʦ ʝ ʥʝʜʝʬʠʥʠʨʘʥʦ, ʘʢʦ ʪʘʢʲʚ ʫʢʘʟʘʪʝʣ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʩʦʯʝʥʠʷ ʦʪ ʥʝʛʦ ʦʙʝʢʪ. 

 

ʇʨʠʤʝʨ: 

 
#include  <stdio.h>  
 
int  main( void )  
{  
 const  int   const_object    = 3;  
       int * p_to_nonconst;  
 
 printf( "Undefined behavi or \ n" );  
 
 p_to_nonconst = ( int *)&const_object;  
 printf( "*p_to_nonconst = %d \ n" , *p_to_nonconst);  
 
 *p_to_nonconst = 10;  Ƴǉ ƞƞƞȠɟɚɞɒɟɚɗƗ ɟɗɖɗɦɚɟɚɢɒɟɠ ɡɠɔɗɖɗɟɚɗ 
                            */  
 printf( "*p_to_nonconst = %d \ n" , *p_to_nonconst);  
 
 return  0;  
}  

 

 

ʅʫʣʝʚʠ ʫʢʘʟʘʪʝʣʥʠ ʢʦʥʩʪʘʥʪʠ 

 

ʎʝʣʦʯʠʩʣʝʥʘʪʘ ʢʦʥʩʪʘʥʪʘ 0 ʠʣʠ ʮʝʣʦʯʠʩʣʝʥʘ ʢʦʥʩʪʘʥʪʘ 0 

ʧʨʝʦʙʨʘʟʫʚʘʥʘ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ void ʩʝ ʥʘʨʠʯʘ ʥʫʣʝʚ 

ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ. ʅʫʣʝʚʠʷʪ ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ ʤʦʞʝ ʜʘ 

ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʜʚʝ ʥʝʱʘ: 

 

Á ɼʘ ʩʝ ʧʨʠʩʚʦʷʚʘ ʥʘ ʚʩʝʢʠ ʪʠʧ ʫʢʘʟʘʪʝʣ; 

 

Á ɼʘ ʩʝ ʩʨʘʚʥʷʚʘ ʟʘ ʨʘʚʝʥʩʪʚʦ ʩ ʚʩʝʢʠ ʪʠʧ ʫʢʘʟʘʪʝʣ. 

 

ʀ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ ʥʫʣʝʚʠʷʪ ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪʠʧʘ ʥʘ ʜʨʫʛʠʷ ʫʢʘʟʘʪʝʣ. ʋʢʘʟʘʪʝʣ, ʥʘ ʢʦʡʪʦ ʝ 

ʧʨʠʩʚʦʝʥ ʥʫʣʝʚ ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ, ʩʝ ʥʘʨʠʯʘ ʥʫʣʝʚ 
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ʫʢʘʟʘʪʝʣ (null pointer). ʇʨʠʝʤʘ ʩʝ, ʯʝ ʥʫʣʝʚʠʷʪ ʫʢʘʟʘʪʝʣ e 

ʥʝʚʘʣʠʜʝʥ, ʪ.ʝ. . ʥʝ ʩʦʯʠ ʢʲʤ ʥʠʱʦ ʠ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʚʩʝʢʠ 

ʜʨʫʛ ʚʘʣʠʜʝʥ ʫʢʘʟʘʪʝʣ. ɺʲʪʨʝʰʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʫʣʝʚʠʪʝ 

ʫʢʘʟʘʪʝʣʠ ʟʘ  ʨʘʟʣʠʯʥʠʪʝ ʫʢʘʟʘʪʝʣʥʠ ʪʠʧʦʚʝ ʤʦʞʝ ʜʘ ʩʝ 

ʨʘʟʣʠʯʘʚʘ, ʪ.ʝ. . ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʚʩʠʯʢʠ ʙʠʪʦʚʝ ʥʘ 

ʥʫʣʝʚʠʪʝ ʫʢʘʟʘʪʝʣʠ ʜʘ ʙʲʜʘʪ ʥʫʣʠ. ʅʫʣʘʪʘ ʝ ʝʜʠʥʩʪʚʝʥʦʪʦ 

ʮʷʣʦ ʯʠʩʣʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʠʨʝʢʪʥʦ ʜʘ ʩʝ ʧʨʠʩʚʦʷʚʘ ʥʘ 

ʫʢʘʟʘʪʝʣʠ ʠʣʠ ʜʘ ʩʝ ʩʨʘʚʥʷʚʘ ʩ ʪʷʭ. ʄʘʢʨʦʩʲʪ NULL 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʫʣʝʚ ʢʦʥʩʪʘʥʪʝʥ ʫʢʘʟʘʪʝʣ ʠ ʝ ʜʝʬʠʥʠʨʘʥ ʚ 

ʭʝʜʲʨʘ <stddef.h> ʢʘʪʦ 

 
#define   NULL  (( void  *)0)  

 

ʇʨʠʤʝʨ: 
 
#include  <stdio.h> Ƴǉ ɤɠəɚ ɧɗɖɬɢ ɔɜɝɰɩɔɒ ɔ ɣɗɓɗ ɣɚ ɚ ÓÔÄÄÅÆƚÈ ǉƳ 
 
int  main( void )  
{  
 int * p;  
 int   x;  
 
 p = 0; Ƴǉ ȯɗɕɒ Ð Å ɟɥɝɗɔ ɥɜɒəɒɤɗɝ ǉƳ 
 
 p = NULL; Ƴǉ ȯɬɫɠɤɠ ɜɒɤɠ Ð ˮ ʣ ǉƳ 
 
 if  (NULL == p) Ƴǉ ȭɢɠɔɗɢɜɒ əɒ ɔɒɝɚɖɟɠɣɤ ɟɒ ɥɜɒəɒɤɗɝɱ ǉƳ 
 {  
  printf( "p is inv alid(null) pointer \ n" );  
 }  
 
 p = &x; Ƴǉ ȯɗɕɒ Ð ɣɠɩɚ ɜɬɞ ɔɒɝɚɖɗɟ ɠɓɗɜɤ ǉƳ 
 
 if  (NULL != p) Ƴǉ ȭɢɠɔɗɢɜɒ əɒ ɔɒɝɚɖɟɠɣɤ ɟɒ ɥɜɒəɒɤɗɝɱ ǉƳ 
 {  
  printf( "p is valid pointer \ n" );  
 }  
  
 return  0;  
}  
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ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʮʝʣʠ ʯʠʩʣʘ ʚ ʫʢʘʟʘʪʝʣʠ ʠ ʦʙʨʘʪʥʦ 

 

ɺʩʝʢʠ ʫʢʘʟʘʪʝʣ ʤʦʞʝ ʠʟʨʠʯʥʦ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʮʷʣʦ 

ʯʠʩʣʦ ʠ ʦʙʨʘʪʥʦ, ʥʦ ʨʝʟʫʣʪʘʪʲʪ ʟʘʚʠʩʠ ʦʪ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ ʠ 

ʥʝ ʝ ʧʨʝʥʦʩʠʤ. ʂʦʛʘʪʦ ʫʢʘʟʘʪʝʣ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʮʝʣʦʯʠʩʣʝʥ 

ʪʠʧ, ʢʦʡʪʦ ʥʝ ʤʦʞʝ ʜʘ ʧʦʙʝʨʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʫʢʘʟʘʪʝʣʷ, 

ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʝʜʝʬʠʥʠʨʘʥ. ʈʘʟʤʝʨʲʪ ʚ ʙʘʡʪʦʚʝ ʥʘ 

ʫʢʘʟʘʪʝʣʠʪʝ ʥʝ ʝ ʪʚʲʨʜʦ ʬʠʢʩʠʨʘʥ, ʘ ʟʘʚʠʩʠ ʦʪ ʨʘʟʤʝʨʘ ʥʘ 

ʧʘʤʝʪʪʘ ʠ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ. ɿʘ ʧʦ ʝʬʠʢʘʩʥʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʘʤʝʪʪʘ, ʢʦʤʧʠʣʘʪʦʨʠʪʝ ʜʦʙʘʚʷʪ ʥʝʩʪʘʥʜʘʨʪʥʠ 

ʢʣʶʯʦʚʠ ʜʫʤʠ ʢʘʪʦ near, far , huge ʠ ʧʦʜʦʙʥʠ, ʩ ʢʦʠʪʦ ʤʦʞʝ 

ʜʘ ʩʝ ʧʨʦʤʝʥʷ ʨʘʟʤʝʨʘ ʥʘ ʫʢʘʟʘʪʝʣʷ, ʘ ʦʪ ʪʘʤ ʠ ʨʘʟʤʝʨʘ ʥʘ 

ʧʘʤʝʪʪʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʘʜʨʝʩʠʨʘ ʩ ʪʦʟʠ ʫʢʘʟʘʪʝʣ. ɽʜʠʥ 16-

ʙʠʪʦʚ ʫʢʘʟʘʪʝʣ ʤʦʞʝ ʜʘ ʘʜʨʝʩʠʨʘ ʜʦ 64 ʢʠʣʦʙʘʡʪʘ ʧʘʤʝʪ 

(0x0000 õ 0xFFFF), ʘ ʝʜʠʥ 32-ʙʠʪʦʚ ʫʢʘʟʘʪʝʣ ʜʦ 4 ʛʠʛʘʙʘʡʪʘ 

(0x00000000 õ 0xFFFFFFFF). ʆʪ ʪʦʚʘ ʩʣʝʜʚʘ, ʯʝ ʥʝ ʚʩʷʢʦ 

ʮʷʣʦ ʯʠʩʣʦ ʧʨʝʦʙʨʘʟʫʚʘʥʦ ʚ ʫʢʘʟʘʪʝʣ, ʱʝ ʩʝ ʧʦʙʝʨʝ ʚ ʥʝʛʦ, 

ʩʲʦʪʚʝʪʥʦ ʠ ʨʝʟʫʣʪʘʪʲʪ ʥʝ ʚʠʥʘʛʠ ʱʝ ʙʲʜʝ ʚʘʣʠʜʝʥ ʫʢʘʟʘʪʝʣ. 

 

ʇʨʠʤʝʨ: 

 
#include  <stdio.h>  
 
int  main( void )  
{  
 int   x;  
 unsigned  long  ul;  
  
 printf ( "&x = %p \ n" , &x);  
 ul = ( unsigned  long )&x;  
 printf ( "ul = %#x \ n" , ul);  
 
 return  0;  
}  
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ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʠʤʝ ʥʘ ʤʘʩʠʚ ʚ ʫʢʘʟʘʪʝʣ 

 

ʀʤʝʪʦ ʥʘ ʤʘʩʠʚ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ 

ʧʲʨʚʠʷ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʩʣʝʜʥʠʪʝ 

ʩʠʪʫʘʮʠʠ: 

 

Á ʂʦʛʘʪʦ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ ʦʧʝʨʘʥʜ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʟʘ 
ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʟʤʝʨʘ sizeof: 

  
 sizeof ƽɚɞɗ-ɞɒɣɚɔƾ 

 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʨʝʟʫʣʪʘʪʲʪ ʝ ʙʨʦʷʪ ʥʘ ʙʘʡʪʦʚʝʪʝ, 

ʟʘʝʤʘʥʠ ʦʪ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ. 

 

Á ʂʦʛʘʪʦ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚ ʝ ʦʧʝʨʘʥʜ ʥʘ ʘʜʨʝʩʥʘʪʘ 

ʦʧʝʨʘʮʠʷ & : 

 
          Ÿɚɞɗ-ɞɒɣɚɔ 

 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʨʝʟʫʣʪʘʪʲʪ ʝ ʫʢʘʟʘʪʝʣ ʢʲʤ ʮʝʣʠʷ ʤʘʩʠʚ,  

        ʪ.ʝ. .  

          
          ɤɚɡ ƽǉƾǁɢɒəɞɗɢ-ɟɒ-ɞɒɣɚɔɒǂ 

 

Á ʂʦʛʘʪʦ ʥʠʟʦʚ ʣʠʪʝʨʘʣ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʥʘ 
char ʠʣʠ w_char ʤʘʩʠʚ:  

 
char  ɚɞɗ-ɞɒɣɚɔǁǂ ˮ "Some string" ;  

 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘʪ 

ʩʲʩ ʩʠʤʚʦʣʠʪʝ ʥʘ ʥʠʟʘ. 

 

ʇʨʠʤʝʨ: 

 
#include  <stdio.h>  
 
int  main( void )  
{  
 int   array[] = {1,2,3,4,5};  
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 char  str[] = "Hello C" ;  
 int  *p;  
 int   i;  
 int   (*p_to_array)[5]; Ƴǉ ȱɜɒəɒɤɗɝ ɜɬɞ ɞɒɣɚɔ ɠɤ ʪ ÉÎÔ 
                                ɗɝɗɞɗɟɤɒ ǉƳ 
 
 Ƴǉ Ȭɤɡɗɩɒɤɔɒɟɗ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɟɒ ɞɒɣɚɔɒ ɩɢɗə ɚɞɗɤɠ ɟɒ ɞɒɣɚɔɒ  
       */  
 for  (i = 0; i < sizeof (array) / sizeof ( int ); i++)  
 {  
  printf ( "array[%d] = %d \ n" , i, array [i]);  
 }  
 
 printf( " \ n\ n" );  
 p = array;  
 
 Ƴǉ Ȭɤɡɗɩɒɤɔɒɟɗ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɟɒ ɞɒɣɚɔɒ ɩɢɗə ɥɜɒəɒɤɗɝ ɜɬɞ 
          ɞɒɣɚɔɒ ǉƳ 
 for  (i = 0; i < sizeof (array)/ sizeof ( int ); i++)  
 {  
  printf ( "array[%d] = %d \ n" , i, *(p + i));  
 }  
 
 printf( " \ n\ n" );  
 p_to_array = &array ;  
  

Ƴǉ Ȭɤɡɗɩɒɤɔɒɟɗ ɟɒ ɗɝɗɞɗɟɤɚɤɗ ɟɒ ɞɒɣɚɔɒ ɩɢɗə ɥɜɒəɒɤɗɝ ɜɬɞ 
         ɨɗɝɚɱ ɞɒɣɚɔ ǉƳ 
 for  (i = 0; i < sizeof (array)/ sizeof ( int ); i++)  
 {  
 printf ( "array[%d] = %d \ n" , i, *((( int *)p_to_array) + i) );  
 }  
 
 printf( " \ n\ n" );  
 
 Ƴǉ Ȭɤɡɗɩɒɤɔɒɟɗ ɟɒ ɣɚɞɔɠɝɚɤɗ ɟɒ ÃÈÁÒ ɞɒɣɚɔ ǉƳ 
 for  (i = 0; i < sizeof (str)/ sizeof ( char ); i++)  
 {  
  printf ( "str[%d] = %c \ n" , i, str[i]);  
 }  
 
 return  0;  
}  
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ʅʝʢʘ ʜʘ ʨʘʟʛʣʝʜʘʤʝ ʥʷʢʦʠ ʯʘʩʪʠ ʦʪ ʪʦʟʠ ʧʨʠʤʝʨ ʧʦ-ʧʦʜʨʦʙʥʦ 

ʢʘʪʦ ʟʘʧʦʯʥʝʤ ʦʪ ʢʦʥʩʪʨʫʢʮʠʷʪʘ 

 
char  str[] = "Hello C" ;  

 

ʊʘʟʠ ʢʦʥʩʪʨʫʢʮʠʷ ʜʝʬʠʥʠʨʘ ʤʘʩʠʚ ʩ ʠʤʝ str, ʯʠʡʪʦ ʝʣʝʤʝʥʪʠ 

ʩʘ ʦʪ ʪʠʧ char, ʘ ʥʝ ʫʢʘʟʘʪʝʣ str, ʢʦʡʪʦ ʩʦʯʠ ʢʲʤ ʥʠʟʘ "Hello 

C". ɽʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʩʲʩ ʩʠʤʚʦʣʠʪʝ 

ʥʘ ʥʠʟʘ "Hello C" (ʌʠʛ.70). 

 

 
 

ʌʠʛ. 70 ʄʘʩʠʚ str ʠʥʠʮʠʘʣʠʟʠʨʘʥ ʩ ʥʠʟʘ "Hello C" 

 

ʂʦʥʩʪʨʫʢʮʠʷʪʘ  

 
sizeof (array)  

 

ʚʨʲʱʘ ʙʨʦʷ ʥʘ ʙʘʡʪʦʚʝʪʝ ʟʘʝʤʘʥʠ ʦʪ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ 

array (20  ʘʢʦ int ʝ 32 ʙʠʪʘ ʠ 10  ʘʢʦ int  ʝ 16 ʙʠʪʘ), ʪ.ʝ. . ʚ ʪʦʟʠ 

'H' 'e' 'l' 'l' 'o' '  ' 'C' '\0' 

str[0] str[1] str[2] str[3] str[4] str[5] str[6] str[7] 
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ʢʦʥʪʝʢʩʪ array  ʥʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʫʢʘʟʘʪʝʣ, ʚ ʢʦʡʪʦ ʩʣʫʯʘʡ 

ʨʝʟʫʣʪʘʪʘ ʙʠ ʙʠʣ 2 ʠʣʠ 4 ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʤʝʨʘ ʥʘ 

ʫʢʘʟʘʪʝʣʷ. 

 

ʂʦʥʩʪʨʫʢʮʠʷʪʘ 

 
array [i]  

 
ʚʨʲʱʘ i-ʪʠʷ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ array. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʠʤʝʪʦ 

ʥʘ ʤʘʩʠʚ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ ʧʲʨʚʠʷ 

ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ, ʪ.ʝ ʢʦʥʩʪʨʫʢʮʠʷʪʘ array[i]  ʝ ʝʢʚʠʚʘʣʝʥʪʘ 

ʥʘ (&array[0])[i]  ʠ  ʥʘ *(array + i). ʇʦʣʫʯʝʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʩʝ ʜʲʣʞʘʪ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʤʘʩʠʚʠ ʠ ʫʢʘʟʘʪʝʣʠ ʚ C. 

 

ɺ ʢʦʥʩʪʨʫʢʮʠʷʪʘ  

 
p = array;  

 

array ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ &array[0], ʪ.ʝ. . ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ ʧʲʨʚʠʷ 

ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ. 

 

ɺ ʢʦʥʩʪʨʫʢʮʠʷʪʘ  

 
p_to_array = &array;  

 

p_to_array ʝ ʫʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪ ʦʪ ʪʠʧ ʤʘʩʠʚ ʩ 5 ʝʣʝʤʝʥʪʘ 

ʪʠʧ int (ʪ.ʝ.. int  (*)[ 5]), ʘ ʥʝ ʧʨʦʩʪʦ ʫʢʘʟʘʪʝʣ ʢʲʤ ʪʠʧ int . 

ʂʦʥʩʪʨʫʢʮʠʷʪʘ &array ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʚʨʲʱʘ ʘʜʨʝʩʘ ʥʘ ʮʝʣʠʷ 

ʤʘʩʠʚ. ɺʲʧʨʝʢʠ, ʯʝ ʪʝʭʥʠʯʝʩʢʠ ʪʦʟʠ ʘʜʨʝʩ ʩʲʚʧʘʜʘ ʩ ʘʜʨʝʩʘ 

ʥʘ ʧʲʨʚʠʷ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ, ʢʦʥʩʪʨʫʢʮʠʠʪʝ &array ʠ 

&array[0] ʚʨʲʱʘʪ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʫʢʘʟʘʪʝʣʠ ʢʲʤ ʨʘʟʣʠʯʥʠ 

ʪʠʧʦʚʝ. ɺ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʪʦʚʘ ʝ ʫʢʘʟʘʪʝʣ ʢʲʤ 5 ʝʣʝʤʝʥʪʝʥ 

ʤʘʩʠʚ ʪʠʧ int, ʘ  ʚʲʚ ʚʪʦʨʠʷ ʫʢʘʟʘʪʝʣ ʢʲʤ ʪʠʧ int. ɽʪʦ ʟʘʱʦ 

ʫʢʘʟʘʪʝʣʷ p_to_array ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ int ʯʨʝʟ 

ʢʦʥʩʪʨʫʢʮʠʷʪʘ (int*)p_to_array  ʧʨʝʜʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʜʦʩʪʲʧ ʜʦ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ. 
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ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʠʤʝ ʥʘ ʬʫʥʢʮʠʷ ʚ ʫʢʘʟʘʪʝʣ 

 

ʀʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʫʢʘʟʘʪʝʣ 

ʢʲʤ ʪʠʧʘ ʥʘ ʬʫʥʢʮʠʷʪʘ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʩʣʝʜʥʠʪʝ ʩʠʪʫʘʮʠʠ: 

 

Á ʂʦʛʘʪʦ ʠʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷ ʝ ʦʧʝʨʘʥʜ ʥʘ sizeof. 
  
 sizeof ƽɚɞɗ-ɦɥɟɜɨɚɱƾ 

 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ ʛʝʥʝʨʠʨʘ ʛʨʝʰʢʘ, ʪʲʡ 

ʢʘʪʦ ʪʦʚʘ ʝ ʥʝʚʘʣʠʜʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʚ ʉ. 

 

Á ʂʦʛʘʪʦ ʠʤʝʪʦ ʥʘ ʬʫʥʢʮʠʷ ʝ ʦʧʝʨʘʥʜ ʥʘ ʘʜʨʝʩʥʠʷ 
ʦʧʝʨʘʪʦʨ & . 

 
 Ÿɚɞɗ-ɦɥɟɜɨɚɱ 

 

ʊʘʟʠ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟʨʠʯʥʦ ʧʨʝʦʙʨʘʟʫʚʘ ʠʤʝʪʦ ʥʘ 

ʬʫʥʢʮʠʷʪʘ ʚ ʫʢʘʟʘʪʝʣ ʢʲʤ ʥʝʷ, ʪ.ʝ. . 
 ɤɚɡ ƽǉƾƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 

 

ʇʨʠʤʝʨ: 

 
#include  <stdio.h>  
 
voi d myfunc( void )  
{  
 printf( "Function name is function pointer \ n" );  
}  
 
int  main( void )  
{  
 void  (*p)( void );  
 
 p = myfunc;  Ƴǉ ȭɠɖɢɒəɓɚɢɒɫɠ ɣɗ ɡɢɗɠɓɢɒəɥɔɒɟɗ ǉƳ 
 p();  
 
 p = &myfunc;  Ƴǉ Ȧəɢɚɩɟɠ ɡɢɗɠɓɢɒəɥɔɒɟɗ ǉƳ 
 p();  
 
 return  0;  
}  
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26.1.7 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʢʲʤ ʪʠʧ void 

 

ɺʩʷʢʘ ʩʪʦʡʥʦʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʦʙʨʘʟʫʚʘʥʘ ʚ ʪʠʧ void. 

ʊʘʢʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʠʤʘ ʩʤʠʩʲʣ ʩʘʤʦ ʢʦʛʘʪʦ ʠʩʢʘʤʝ 

ʠʟʨʠʯʥʦ ʜʘ ʧʦʜʯʝʨʪʘʝʤ, ʯʝ ʥʝ ʩʝ ʠʥʪʝʨʝʩʫʚʘʤʝ ʦʪ ʩʪʦʡʥʦʩʪʪʘ 

ʚʲʨʥʘʪʘ ʦʪ ʜʘʜʝʥʘ ʬʫʥʢʮʠʷ. 

 

ʇʨʠʤʝʨ: 

 
#include  <stdio.h>  
 
int  main( void )  
{  
 ( void ) printf( "Cast  to void \ n" );  
 
 return  0;  
}  

 

ɺ ʉ ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ, ʚʨʲʱʘʥ ʦʪ ʬʫʥʢʮʠʷ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ, ʪʦʡ 

ʧʨʦʩʪʦ ʩʝ ʛʫʙʠ. ʇʨʝʦʙʨʘʟʫʚʘʡʢʠ ʛʦ ʢʲʤ void ʝ ʷʩʥʦ ʫʢʘʟʘʥʠʝ, 

ʯʝ ʥʝ ʩʝ ʠʥʪʝʨʝʩʫʚʘʤʝ ʦʪ ʥʝʛʦ ʚ ʜʘʜʝʥʘ ʩʠʪʫʘʮʠʷ ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʤʝʨʘ ʧʦ-ʛʦʨʝ. 

 

 

 

 

 

 

 

26.1.8 ʇʨʝʦʙʨʘʟʫʚʘʥʠʷ ʢʲʤ/ʦʪ ʪʠʧ _Bool 

 

ʉ99 ʧʦʟʚʦʣʷʚʘ ʜʘ ʠʟʚʲʨʰʚʘʪʝ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʤʝʞʜʫ 

ɸʢʦ ʨʝʟʫʣʪʘʪʘ ʦʪ ʠʟʚʠʢʚʘʥʝ ʥʘ ʬʫʥʢʮʠʷ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ, ʟʘ 

ʧʨʝʜʧʦʯʠʪʘʥʝ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʢʲʤ ʪʠʧ 

void. ʊʦʚʘ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ ʠʟʭʚʲʨʣʷʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 

ʫʤʠʰʣʝʥʦ, ʘ ʥʝ ʧʦ ʥʝʚʥʠʤʘʥʠʝ. 
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ʘʨʠʪʤʝʪʠʯʥʠ ʠ ʫʢʘʟʘʪʝʣʥʠ ʪʠʧʦʚʝ ʠ ʙʫʣʝʚ ʪʠʧ. ʂʦʛʘʪʦ 

ʘʨʠʪʤʝʪʠʯʥʘ ʩʪʦʡʥʦʩʪ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʪʠʧ _Bool, 

ʨʝʟʫʣʪʘʪʲʪ ʝ 0 ʘʢʦ ʩʪʦʡʥʦʩʪʪʘ ʝ ʥʫʣʘ, ʠʥʘʯʝ ʨʝʟʫʣʪʘʪʲʪ ʝ 1. 

ʂʦʛʘʪʦ ʙʫʣʝʚ ʪʠʧ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʜʦ ʘʨʠʪʤʝʪʠʯʝʥ ʪʠʧ, 

ʨʝʟʫʣʪʘʪʲʪ ʝ 0 ʠʣʠ 1, ʧʨʝʦʙʨʘʟʫʚʘʥ ʜʦ ʘʨʠʪʤʝʪʠʯʥʠʷ ʪʠʧ. 

ʂʦʛʘʪʦ ʫʢʘʟʘʪʝʣ ʩʝ ʧʨʝʦʙʘʟʫʚʘ ʚ ʪʠʧ _Bool, ʨʝʟʫʣʪʘʪʲʪ ʝ 0, 

ʘʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʫʢʘʟʘʪʝʣʷ ʝ NULL, ʠʥʘʯʝ ʨʝʟʫʣʪʘʪʲʪ ʝ 1. 
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27 ʉ ʦʧʝʨʘʪʦʨʠ 

 

ʆʧʝʨʘʪʦʨʲʪ ʝ ʝʟʠʢʦʚʘ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʦʷʪʦ ʠʟʚʲʨʰʚʘ ʥʷʢʘʢʚʦ 

ʜʝʡʩʪʚʠʝ. ʊʦʚʘ ʜʝʡʩʪʚʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʩʚʦʷʚʘʥʝ ʥʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʦʤʝʥʣʠʚʘ, ʠʟʚʠʢʚʘʥʝ ʥʘ ʬʫʥʢʮʠʷ ʠ ʜʨʫʛʠ. ʉ 

ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʦʧʝʨʘʪʦʨʠ, ʦʧʝʨʘʪʦʨʠʪʝ 

ʟʘʚʲʨʰʚʘʪ ʩ ʪʦʯʢʘ ʠ ʟʘʧʝʪʘʷ. 

 

ʆʧʝʨʘʪʦʨ ʆʧʠʩʘʥʠʝ 

ʆʧʝʨʘʪʦʨʝʥ 

ʠʟʨʘʟ 

ɚəɢɒəƘ 
 
ɜɬɖɗɤɠ  
 
ɚəɢɒə 
Ȫɠɘɗ ɖɒ ɓɬɖɗƙ 
Á Ȩɠɟɣɤɒɟɤɒ;  
Á ȭɢɠɞɗɟɝɚɔɒ;  
Á Ȟɢɚɤɞɗɤɚɩɗɟ ɚəɢɒə;  
Á ȩɠɕɚɩɗɣɜɚ ɚəɢɒə;  
Á Ȧəɢɒə əɒ ɡɢɚɣɔɠɱɔɒɟɗ;  
Á Ȧəɔɚɜɔɒɟɗ ɟɒ ɦɥɟɜɨɚɱƘ 
Á Ȣɢɥɕɚƚ 

 
ɺʩʝʢʠ ʠʟʨʘʟ, ʟʘʚʲʨʰʚʘʱ ʩ ʪʦʯʢʘ ʠ ʟʘʧʝʪʘʷ,  ʩʝ ʪʨʝʪʠʨʘ ʢʘʪʦ ʦʧʝʨʘʪʦʨ. 

ʂʦʤʧʠʣʘʪʦʨʲʪ ʠʟʯʠʩʣʷʚʘ ʠʟʨʘʟʘ ʠ ʠʟʭʚʲʨʣʷ ʨʝʟʫʣʪʘʪʘ ʘʢʦ ʠʤʘ ʪʘʢʲʚ. 

ʉʲʩʪʘʚʝʥ 

ʦʧʝʨʘʪʦʨ 

{  
 Ƴǉ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɡɢɠɞɗɟɝɚɔɚ ɚ ɦɥɟɜɨɚɚ ǉƳ 
 extern  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɚɔɒʦƘ 
 ...  
 extern  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɚɔɒ.Ƙ 
 extern  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱʦƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
 ...  
 extern  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱ.ƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
 
 Ƴǉ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɤɚɡɠɔɗ ǉƳ 
 typedef  ɖɗɜɝɒɢɒɨɚɱ-ɟɒ-ɤɚɡ ɟɠɔɠ-ɚɞɗ-ɟɒ-ɤɚɡƘ 
 ...  
 
 Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɚ ǉƳ 
 ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
 ...  
 ɤɚɡ ɚɞɗ ɡɢɠɞɗɟɝɚɔɒ.Ƙ 
 
   Ƴǉ Ȭɡɗɢɒɤɠɢɚ ǉƳ 
   ɠɡɗɢɒɤɠɢʦƘ 
   ...  
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   ɠɡɗɢɒɤɠɢ.Ƙ 
}  
 

ʉʲʩʪʘʚʥʠʷʪ ʦʧʝʨʘʪʦʨ ʩʝ ʥʘʨʠʯʘ ʦʱʝ ʙʣʦʢ ʩ ʢʦʜ ʠ ʩʝ ʩʲʩʪʦʠ ʦʪ 

ʜʝʢʣʘʨʘʮʠʠ ʠ  ʦʧʝʨʘʪʦʨʠ, ʟʘʪʚʦʨʝʥʠ ʚʲʚ ʬʠʛʫʨʥʠ ʩʢʦʙʠ { }. 

 

ʉʲʩʪʘʚʥʠʷʪ ʦʧʝʨʘʪʦʨ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʥʘʚʩʷʢʲʜʝ ʢʲʜʝʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʠʟʧʦʣʟʚʘ ʝʜʠʥʠʯʝʥ ʦʧʝʨʘʪʦʨ. ʊʦʡ ʚʲʚʝʞʜʘ ʥʦʚʘ ʦʙʣʘʩʪ ʥʘ 

ʚʠʜʠʤʦʩʪ. ɺʩʝʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʜʝʬʠʥʠʨʘʥ ʚʲʪʨʝ, ʝ ʚʠʜʠʤ ʩʘʤʦ ʦʪ 

ʪʦʯʢʘʪʘ ʥʘ ʜʝʬʠʥʠʨʘʥʝ ʜʦ ʢʨʘʷ ʥʘ ʙʣʦʢʘ, ʦʩʚʝʥ ʢʦʛʘʪʦ ʝ ʩʢʨʠʪ ʦʪ 

ʜʝʬʠʥʠʮʠʷ ʥʘ ʠʜʝʥʪʠʯʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʚʲʚ ʚʲʪʨʝʰʝʥ ʙʣʦʢ. ɺʩʠʯʢʠ 

ʜʝʢʣʘʨʘʮʠʠ ʚ ʙʣʦʢʘ ʩʲʱʦ ʩʘ ʚʠʜʠʤʠ ʩʘʤʦ ʚ ʥʝʛʦ. 

 

ʉ89 ʠʟʠʩʢʚʘ ʚʩʷʢʘʢʚʠ ʜʝʢʣʘʨʘʮʠʠ ʚ ʝʜʠʥ ʙʣʦʢ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ 

ʧʨʝʜʠ ʚʩʠʯʢʠ ʠʟʧʲʣʥʠʤʠ ʦʧʝʨʘʪʦʨʠ. ʉ99 ʧʨʝʤʘʭʚʘ ʪʦʚʘ 

ʦʛʨʘʥʠʯʝʥʠʝ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʦʤʝʥʣʠʚʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ 

ʥʘʚʩʷʢʲʜʝ ʚ ʙʣʦʢ. 

if -esle 

if  ( ɥɣɝɠɔɚɗ)  
{  
   if - ɠɡɗɢɒɤɠɢɚ;  
}  
else  
{  
   else -ɠɡɗɢɒɤɠɢɚ;  
}  
 
ɜɬɖɗɤɠ 
 
ɥɣɝɠɔɚɗ 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɩɚɛɤɠ ɢɗəɥɝɤɒɤ ɗ ɠɤ 
ɣɜɒɝɒɢɗɟ ɤɚɡ.   
 
if - ɠɡɗɢɒɤɠɢɚƳÅÌÓÅ-ɠɡɗɢɒɤɠɢɚ 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɗɖɚɟ ɠɤ ȯ ɠɡɗɢɒɤɠɢɚɤɗƗ ɔɜɝɰɩɚɤɗɝɟɠ 
ɚ ɔɝɠɘɗɟ ÉÆ- else  ɠɡɗɢɒɤɠɢƚ 
 
ʋʩʣʦʚʥʠʷʪ ʦʧʝʨʘʪʦʨ if-else ʩʣʫʞʠ ʟʘ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʧʦ 

ʝʜʠʥ ʦʪ ʜʚʘ ʚʲʟʤʦʞʥʠ ʧʲʪʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʘʜʝʥʦ ʫʩʣʦʚʠʝ. 

 

 
 

ʫʩʣʦʚʠʝ ? 

ʅʘʯʘʣʦ 

else-ʦʧʝʨʘʪʦʨʠ if -ʦʧʝʨʘʪʦʨʠ 

ʂʨʘʡ 

 = = 0  != 0 
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ʆʧʝʨʘʪʦʨʲʪ if-else ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ʀʟʯʠʩʣʷʚʘ ʩʝ ʫʩʣʦʚʠʝʪʦ ʚ ʩʢʦʙʠʪʝ ʥʘ if-ʯʘʩʪʪʘ; 

 

2. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʨʘʟʣʠʯʝʥ ʦʪ ʥʫʣʘ, ʩʝ ʠʟʧʲʣʥʷʚʘʪ if -ʦʧʝʨʘʪʦʨʠ); 

 

3. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʫʣʘ ʠ ʠʤʘ else-ʯʘʩʪ, ʩʝ ʠʟʧʲʣʥʷʚʘ else-

ʦʧʝʨʘʪʦʨʠ. 

switch 

switch  ƽɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒəƾ 
{  
case ɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒəʦƙ 
 
  case1- ɠɡɗɢɒɤɠɢɚ;  
  
  break ;  
 
case ɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒəʧƙ 
 
  case2- ɠɡɗɢɒɤɠɢɚ;  
 
  break ;  
 
...  
 
case ɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒə.ƙ 
 
  caseN-ɠɡɗɢɒɤɠɢɚ;  
 
  break ;  
 
default :  
 
  deafault - ɠɡɗɢɒɤɠɢɚ;  
 
  break ;  
}  
 
ɜɬɖɗɤɠ 
 
ɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒə 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɜɠɛɤɠ ɔɢɬɫɒ ɣɤɠɛɟɠɣɤ ɠɤ 
ɨɗɝɠɩɚɣɝɗɟ ɤɚɡƚ 
 
ɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒəʦƚƚƚɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒə. 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɝɚɤɗɢɒɝɗɟ ɜɠɟɣɤɒɟɤɗɟ ɨɗɝɠɩɚɣɝɗɟ 
ɚəɢɒəƚ 
 
case1- ɠɡɗɢɒɤɠɢɚc˭aseN-ɠɡɗɢɒɤɠɢɚ / deafault - ɠɡɗɢɒɤɠɢɚ
  
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɗɖɚɟ ɠɤ ȯ ɠɡɗɢɒɤɠɢɚɤɗƗ ɔɜɝɰɩɚɤɗɝɟɠ 
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ɚ ɔɝɠɘɗɟ switch  ɠɡɗɢɒɤɠɢ.  
 
ʆʧʝʨʘʪʦʨʲʪ switch ʩʣʫʞʠ ʟʘ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʧʦ ʝʜʠʥ ʦʪ 

ʥʷʢʦʣʢʦ ʚʲʟʤʦʞʥʠ ʧʲʪʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʘʜʝʥʦ ʫʩʣʦʚʠʝ. 

 

 
 

ʆʧʝʨʘʪʦʨʲʪ switch ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ʀʟʯʠʩʣʷʚʘ ʩʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒə; 

 

2. ʊʘʟʠ ʩʪʦʡʥʦʩʪ ʩʝ ʩʨʘʚʥʷʚʘ ʩʲʩ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʢʦʥʩʪʘʥʪʥʠʪʝ 
ʮʝʣʦʯʠʩʣʝʥʠ ʠʟʨʘʟʠ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ case-ʝʪʠʢʝʪʠʪʝ; 

 

3. ɸʢʦ ʩʝ ʥʘʤʝʨʠ ʩʲʚʧʘʜʝʥʠʝ, ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʦʧʝʨʘʪʦʨʠʪʝ, 

ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ ʩʲʦʪʚʝʪʥʠʷ case-ʝʪʠʢʝʪ. ʀʟʧʲʣʥʝʥʠʝʪʦ 

ʧʨʦʜʲʣʞʘʚʘ ʜʦʢʘʪʦ ʩʝ ʩʨʝʱʥʝ ʦʧʝʨʘʪʦʨ break ʠʣʠ ʟʘʪʚʘʨʷʱʘʪʘ 

ʬʠʛʫʨʥʘ ʩʢʦʙʘ ʥʘ ʦʧʝʨʘʪʦʨʘ switch; 

ʥʘʯʘʣʦ 

case1-ʦʧʝʨʘʪʦʨʠ;  
break; 

ʮʝʣʦʯʠʩʣʝʥ- ʠʟʨʘʟ  

==  

ʢʦʥʩʪʘʥʪʝʥ-ʠʟʨʘʟ1 ? 

 

ɼʘ 

ʮʝʣʦʯʠʩʣʝʥ- ʠʟʨʘʟ  

==  

ʢʦʥʩʪʘʥʪʝʥ-ʠʟʨʘʟ2 ? 

 

case2-ʦʧʝʨʘʪʦʨʠ;  
break; 

ɼʘ 

ʅʝ 

default-ʦʧʝʨʘʪʦʨʠ;  
break; 

ʢʨʘʡ 

ʮʝʣʦʯʠʩʣʝʥ- ʠʟʨʘʟ  

==  

ʢʦʥʩʪʘʥʪʝʥ-ʠʟʨʘʟN ? 

 

caseN-ʦʧʝʨʘʪʦʨʠ;  
break; 

ɼʘ 

ʅʝ 

ʅʝ 
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4. ɸʢʦ ʥʷʤʘ ʩʲʚʧʘʜʝʥʠʝ, ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʦʧʝʨʘʪʦʨʠʪʝ 

ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ default-ʝʪʠʢʝʪʘ. 

 

Default-ʝʪʠʢʝʪʘ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʝʥ. ɸʢʦ ʥʷʤʘ ʥʠʪʦ ʝʜʥʦ ʩʲʚʧʘʜʝʥʠʝ 

ʤʝʞʜʫ ɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒə ʠ ɜɠɟɣɤɒɟɤɗɟ-
ɚəɢɒəʦƚƚƚɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒə. ʠ ʣʠʧʩʚʘ default-ʝʪʠʢʝʪ, 

ʦʧʝʨʘʪʦʨʲʪ switch ʩʝ ʧʨʝʩʢʘʯʘ ʠ ʧʨʦʛʨʘʤʘʪʘ ʧʨʦʜʲʣʞʘʚʘ ʩ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠʷ ʦʧʝʨʘʪʦʨ ʩʣʝʜ ʥʝʛʦ.  

 

ɸʢʦ ʚ ʥʷʢʦʡ ʦʪ switch-ʝʪʠʢʝʪʠʪʝ ʝ ʧʨʦʧʫʩʥʘʪʦ ʜʘ ʩʝ ʜʦʙʘʚʠ ʦʧʝʨʘʪʦʨ 

break ʩʣʝʜ ʧʦʨʝʜʠʮʘʪʘ ʦʧʝʨʘʪʦʨʠ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ ʝʪʠʢʝʪʘ, 

ʧʨʦʛʨʘʤʘʪʘ ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʧʝʨʘʪʦʨʠʪʝ ʥʘ 

ʩʣʝʜʚʘʱʠʷ ʝʪʠʢʝʪ. ʊʦʚʘ ʧʨʦʜʲʣʞʘʚʘ ʜʦʢʘʪʦ ʩʝ ʩʨʝʱʥʝ ʦʧʝʨʘʪʦʨ 

break ʠʣʠ ʩʝ ʩʪʠʛʥʝ ʜʦ ʟʘʪʚʘʨʷʱʘʪʘ ʬʠʛʫʨʥʘ ʩʢʦʙʘ ʥʘ ʦʧʝʨʘʪʦʨʘ 

switch. 

 

ʅʷʢʦʣʢʦ ʝʪʠʢʝʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʝʜʠʥ ʩʣʝʜ ʜʨʫʛ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, 

ʯʝ ʝʜʠʥ ʠ ʩʲʱ ʢʦʜ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʲʣʥʠ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒə. 

 

ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʯʠʩʣʝʥʠʝʪʦ ɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒə ʩʝ ʧʦʜʣʘʛʘ ʥʘ 

ʦʙʠʯʘʡʥʠʪʝ ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ. ʇʦ ʚʨʝʤʝ ʥʘ ʩʨʘʚʥʝʥʠʝʪʦ 

ʩʲʦʪʚʝʪʥʠʷʪ ʣʠʪʝʨʘʣʝʥ ʮʝʣʦʯʠʩʣʝʥ ʢʦʥʩʪʘʥʪʝʥ ʠʟʨʘʟ ɜɠɟɣɤɒɟɤɗɟ-
ɚəɢɒəʦƚƚƚɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒə. ʩʝ ʧʦʚʠʰʘʚʘ ʜʦ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ 

ʪʠʧ ʥʘ ɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒə. ʉʪʘʥʜʘʨʪʲʪ  ʥʝ ʜʝʬʠʥʠʨʘ ʨʝʜʘ ʥʘ 

ʩʨʘʚʥʝʥʠʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒə ʩʝ ʧʦʜʣʘʛʘ ʥʘ ʦʙʠʯʘʡʥʠʪʝ 

ʫʥʘʨʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ  ʧʨʝʜʠ  ʩʨʘʚʥʝʥʠʝʪʦ. 

 

ʈʝʜʲʪ ʥʘ ʩʨʘʚʥʝʥʠʝ ʥʘ ɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒə ʠ 
ɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒəʦƚƚƚɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒə. ʝ 

ʥʝʜʝʬʠʥʠʨʘʥ. 
 

ɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒəʦƚƚƚɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒə. ʪʨʷʙʚʘ 

ʜʘ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ.  

 

 

ʇʦ ʚʨʝʤʝ ʥʘ ʩʨʘʚʥʝʥʠʝʪʦ ʩʲʦʪʚʝʪʥʠʷʪ ʣʠʪʝʨʘʣʝʥ 

ʮʝʣʦʯʠʩʣʝʥ ʢʦʥʩʪʘʥʪʝʥ ʠʟʨʘʟ ɜɠɟɣɤɒɟɤɗɟ-
ɚəɢɒəʦƚƚƚɜɠɟɣɤɒɟɤɗɟ-ɚəɢɒəN ʩʝ ʧʦʚʠʰʘʚʘ ʜʦ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʪʠʧ ʥʘ ɨɗɝɠɩɚɣɝɗɟ-ɚəɢɒə. 
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while 

while ( ɥɣɝɠɔɚɗ)  
{  
  ɠɡɗɢɒɤɠɢʦƘ 
  ...  
  ɠɡɗɢɒɤɠɢ.Ƙ 
}  
 
ɜɬɖɗɤɠ 
 
ɥɣɝɠɔɚɗ 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɩɚɛɤɠ ɢɗəɥɝɤɒɤ ɗ ɠɤ 
ɣɜɒɝɒɢɗɟ ɤɚɡ.  
 
ɠɡɗɢɒɤɠɢʦƚƚƚɠɡɗɢɒɤɠɢ. 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɗɖɚɟ ɠɤ ȯ ɠɡɗɢɒɤɠɢɚɤɗƗ ɔɜɝɰɩɚɤɗɝɟɠ 
ɚ ɔɝɠɘɗɟ ×ÈÉÌÅ ɠɡɗɢɒɤɠɢƚ 
 
ʆʧʝʨʘʪʦʨʲʪ while ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ʀʟʯʠʩʣʷʚʘ ʩʝ ʫʩʣʦʚʠʝʪʦ ʚ ʩʢʦʙʠʪʝ; 

 

2. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʨʘʟʣʠʯʝʥ ʦʪ ʥʫʣʘ (e ʀʉʊʀʅɸ), ʪʷʣʦʪʦ ʥʘ 
ʮʠʢʲʣʘ while ʩʝ ʠʟʧʲʣʥʷʚʘ ʠ ʫʩʣʦʚʠʝʪʦ ʩʝ ʠʟʯʠʩʣʷʚʘ ʠ 

ʧʨʦʚʝʨʷʚʘ ʦʪʥʦʚʦ. ʆʧʠʩʘʥʠʷʪ ʮʠʢʲʣ ʩʝ ʧʦʚʪʘʨʷ ʜʦʢʘʪʦ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʫʩʣʦʚʠʝʪʦ ʝ ʨʘʟʣʠʯʥʘ ʦʪ ʥʫʣʘ; 

 

3. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʫʣʘ (e ʃʒɾɸ) ʪʷʣʦʪʦ ʥʘ ʮʠʢʲʣʘ ʩʝ 

ʧʨʝʩʢʘʯʘ ʠ ʧʨʦʛʨʘʤʘʪʘ ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʦʧʝʨʘʪʦʨʘ ʩʣʝʜ ʮʠʢʲʣʘ while. 

 

 
 

do-while 

do  
{  
  ɠɡɗɢɒɤɠɢʦƘ 
  ...  

ʥʘʯʘʣʦ 

ʢʨʘʡ 

ʫʩʣʦʚʠʝ ? 
oʧʝʨʘʪʦʨ1 

... 

ʦʧʝʨʘʪʦʨN; 

!= 0 

== 0 
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  ɠɡɗɢɒɤɠɢ.Ƙ 
}  while ( ɥɣɝɠɔɚɗ)  
 

ɜɬɖɗɤɠ 
 
ɥɣɝɠɔɚɗ 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɩɚɛɤɠ ɢɗəɥɝɤɒɤ ɗ ɠɤ 
ɣɜɒɝɒɢɗɟ ɤɚɡ ƽɒɢɚɤɞɗɤɚɩɗɟ ɚɝɚ ɥɜɒəɒɤɗɝɗɟ ɤɚɡƾƚ 
 
ɠɡɗɢɒɤɠɢƳɠɡɗɢɒɤɠɢʦƚƚƚɠɡɗɢɒɤɠɢ. 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɗɖɚɟ ɠɤ ȯ ɠɡɗɢɒɤɠɢɚɤɗƗ ɔɜɝɰɩɚɤɗɝɟɠ 
ɚ ɔɝɠɘɗɟ ÄÏ- while  ɠɡɗɢɒɤɠɢƚ 
 

ʆʧʝʨʘʪʦʨʲʪ do-while ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ʀʟʧʲʣʥʷʚʘʪ ʩʝ ʦʧʝʨʘʪʦʨʠʪʝ ʚ ʪʷʣʦʪʦ ʥʘ ʮʠʢʲʣʘ; 

 

2. ʀʟʯʠʩʣʷʚʘ ʩʝ ʫʩʣʦʚʠʝʪʦ ʚ ʩʢʦʙʠʪʝ ʩʣʝʜ while; 

 

3. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʨʘʟʣʠʯʝʥ ʦʪ ʥʫʣʘ (e ʀʉʊʀʅɸ), ʪʷʣʦʪʦ ʥʘ 
ʮʠʢʲʣʘ do-while ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪʥʦʚʦ. ʆʧʠʩʘʥʠʷʪ ʮʠʢʲʣ ʩʝ 

ʧʦʚʪʘʨʷ ʜʦʢʘʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʷ ʠʟʨʘʟ ʝ 

ʨʘʟʣʠʯʥʘ ʦʪ ʥʫʣʘ. 

 

4. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʫʣʘ (e ʃʒɾɸ), ʪʷʣʦʪʦ ʥʘ ʮʠʢʲʣʘ ʩʝ 

ʧʨʝʩʢʘʯʘ ʠ ʧʨʦʛʨʘʤʘʪʘ ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʦʧʝʨʘʪʦʨʘ ʩʣʝʜ ʮʠʢʲʣʘ do-while. 

 

 
 

ʥʘʯʘʣʦ 

ʢʨʘʡ 

ʫʩʣʦʚʠʝ ? 

oʧʝʨʘʪʦʨ1 

... 

ʦʧʝʨʘʪʦʨN; 

!= 0 

= = 0 



 

 
370 

for 

for ( ɚɟɚɨɚɒɝɚəɒɨɚɱ Ƙ ɥɣɝɠɔɚɗ Ƙ ɚəɞɗɟɗɟɚɗ)  
{  
  ɠɡɗɢɒɤɠɢʦƘ 
  ...  
  ɠɡɗɢɒɤɠɢ.Ƙ 
}  
 

ɜɬɖɗɤɠ 
 
ɚɟɚɨɚɒɝɚəɒɨɚɱƳɚəɞɗɟɗɟɚɗ 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɔɒɝɚɖɗɟ ȯ ɚɢɒə ɚɝɚ ɚəɢɒəɚ 
ɢɒəɖɗɝɗɟɚ ɣɬɣ əɒɡɗɤɒɱƚ 
 
ɥɣɝɠɔɚɗ 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɩɚɛɤɠ ɢɗəɥɝɤɒɤ ɗ ɠɤ 
ɣɜɒɝɒɢɗɟ ɤɚɡ.  
 
ɠɡɗɢɒɤɠɢʦƚƚƚɠɡɗɢɒɤɠɢ. 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɗɖɚɟ ɠɤ ȯ ɠɡɗɢɒɤɠɢɚɤɗƗ ɔɜɝɰɩɚɤɗɝɟɠ 
ɚ ɔɝɠɘɗɟ ÆÏÒ ɠɡɗɢɒɤɠɢƚ 
 

ʆʧʝʨʘʪʦʨʲʪ for ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ʀʟʯʠʩʣʷʚʘ ʩʝ ʠʟʨʘʟʲʪ/ʠʟʨʘʟʠʪʝ ʦʪ ʩʝʢʮʠʷʪʘ 

ɚɟɚɨɚɒɝɚəɒɨɚɱƘ 

 

2. ʀʟʯʠʩʣʷʚʘ ʩʝ ʫʧʨʘʚʣʷʚʘʱʠʷ ʠʟʨʘʟ ʦʪ ʩʝʢʮʠʷʪʘ ɥɣɝɠɔɚÅ; 

 

3. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʨʘʟʣʠʯʝʥ ʦʪ ʥʫʣʘ (e ʀʉʊʀʅɸ), ʪʷʣʦʪʦ ʥʘ 
ʮʠʢʲʣʘ for ʩʝ ʠʟʧʲʣʥʷʚʘ; 

 

4. ʀʟʯʠʩʣʷʚʘ ʩʝ ʠʟʨʘʟʲʪ/ʠʟʨʘʟʠʪʝ ʦʪ ʩʝʢʮʠʷʪʘ ɚəɞɗɟɗɟɚɗ, ʩʣʝʜ 

ʢʦʝʪʦ ʫʧʨʘʚʣʷʚʘʱʠʷ ʠʟʨʘʟ ʦʪ ʩʝʢʮʠʷʪʘ ɥɣɝɠɔɚÅ ʩʝ 

ʠʟʯʠʩʣʷʚʘ ʠ ʧʨʦʚʝʨʷʚʘ ʦʪʥʦʚʦ. ʆʧʠʩʘʥʠʷʪ ʮʠʢʲʣ ʩʝ ʧʦʚʪʘʨʷ 

ʜʦʢʘʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʷ ʠʟʨʘʟ ʝ ʨʘʟʣʠʯʥʘ ʦʪ 

ʥʫʣʘ; 

 

5. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʠʟʯʠʩʣʝʥʠʝʪʦ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʷ ʠʟʨʘʟ ʝ 
ʥʫʣʘ (e ʃʒɾɸ) ʪʷʣʦʪʦ ʥʘ ʮʠʢʲʣʘ ʩʝ ʧʨʝʩʢʘʯʘ ʠ ʧʨʦʛʨʘʤʘʪʘ 

ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʧʝʨʘʪʦʨʘ ʩʣʝʜ ʮʠʢʲʣʘ for. 
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break 

ɠɡɗɢɒɤɠɢ- switch - ɚɝɚ-ɨɚɜɬɝ    
{      
 ...    
 break ;    
 ...    
 break ;    
 ...   
}  
 
ɜɬɖɗɤɠ  
 
ɠɡɗɢɒɤɠɢ- switch - ɚɝɚ-ɨɚɜɬɝ 

Ȫɠɘɗ ɖɒ ɗ ɜɝɰɩɠɔɒɤɒ ɖɥɞɒ swti tch , while,  do- ×ÈÉÌÅ ɚɝɚ 

for .  
 

ʆʧʝʨʘʪʦʨʲʪ break ʤʦʞʝ ʜʘ ʩʝ ʧʦʷʚʘʚʷ ʩʘʤʦ ʚ ʪʷʣʦʪʦ ʥʘ ʦʧʝʨʘʪʦʨ 

switch ʠʣʠ ʚ ʪʷʣʦʪʦ ʥʘ ʦʧʝʨʘʪʦʨʠʪʝ ʟʘ ʮʠʢʣʠ while, do-while ʠ for. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ break ʠʟʚʲʥ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʱʝ ʜʦʚʝʜʝ ʜʦ ʛʨʝʰʢʘ ʧʨʠ 

ʢʦʤʧʠʣʠʨʘʥʝ. 

 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʧʝʨʘʪʦʨʘ break ʝ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʦʧʝʨʘʪʦʨ ʢʲʤ ʢʦʛʦʪʦ ʧʨʠʥʘʜʣʝʞʠ ʠ 

ʧʨʝʭʦʜ ʢʲʤ ʩʣʝʜʚʘʱʠʷ ʦʧʝʨʘʪʦʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʥʘʤʠʨʘʱ ʩʝ ʩʣʝʜ 

ʟʘʪʚʘʨʷʱʘʪʘ ʬʠʛʫʨʥʘ ʩʢʦʙʘ ʥʘ ʪʷʣʦʪʦ ʥʘ ɠɡɗɢɒɤɠɢ- switch - ɚɝɚ-
ɨɚɜɬɝ. 

 

ʥʘʯʘʣʦ 

ʢʨʘʡ 

ʫʩʣʦʚʠʝ ? 

ʠʥʠʮʠʘʣʠʟʘʮʠʷ 

!= 0 

== 0 

oʧʝʨʘʪʦʨ1; 

... 

ʦʧʝʨʘʪʦʨN; 
ʠʟʤʝʥʝʥʠʝ 

ɸʢʦ ʫʧʨʘʚʣʷʚʘʱ-ʠʟʨʘʟ ʥʘ for  ʝ ʧʨʘʟʝʥ, ʪʦʚʘ ʩʝ 

ʠʥʪʝʨʧʨʝʪʠʨʘ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ ʢʘʪʦ ʀʉʊʀʅɸ ʠ 

ʮʠʢʲʣʲʪ for  ʩʪʘʚʘ ʙʝʟʢʨʘʝʥ. 
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continue 

ɠɡɗɢɒɤɠɢ-əɒ-ɨɚɜɬɝ    
{      
 ...    
 continue ;    
 ...    
 continue ;    
 ...   
}  
 
ɜɬɖɗɤɠ  
 
ɠɡɗɢɒɤɠɢ-əɒ-ɨɚɜɬɝ 
Ȫɠɘɗ ɖɒ ɗ ɜɝɰɩɠɔɒɤɒ ɖɥɞɒ while,  do- ×ÈÉÌÅ ɚɝɚ ÆÏÒ.  
 

ʆʧʝʨʘʪʦʨʲʪ continue ʤʦʞʝ ʜʘ ʩʝ ʧʦʷʚʘʚʷ ʩʘʤʦ ʚ ʪʷʣʦʪʦ ʥʘ 

ʦʧʝʨʘʪʦʨʠʪʝ ʟʘ ʮʠʢʣʠ while, do-while ʠ for. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ continue 

ʠʟʚʲʥ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʱʝ ʜʦʚʝʜʝ ʜʦ ʛʨʝʰʢʘ ʧʨʠ ʢʦʤʧʠʣʠʨʘʥʝ. 

 

ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʧʝʨʘʪʦʨʘ continue ʚʦʜʠ ʜʦ ʧʨʝʩʢʘʯʘʥʝ ʥʘ ʚʩʠʯʢʠ 

ʦʧʝʨʘʪʦʨʠ, ʥʘʤʠʨʘʱʠ ʩʝ ʩʣʝʜ ʥʝʛʦ, ʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʥʦʚʘ ʠʪʝʨʘʮʠʷ 

(ʟʘʚʲʨʪʘʥʝ) ʥʘ ʮʠʢʲʣʘ. ɿʘ ʮʠʢʣʠʪʝ while ʠ do-while ʪʦʚʘ ʦʟʥʘʯʘʚʘ 

ʧʨʝʭʦʜ ʢʲʤ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʷ ʠʟʨʘʟ, ʘ ʟʘ ʮʠʢʲʣ for ʧʨʝʭʦʜ 

ʢʲʤ ʩʝʢʮʠʷʪʘ ʠʟʤʝʥʝʥʠʝ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɠɡɗɢɒɤɠɢ- switch - ɚɝɚ-ɨɚɜɬɝƽɥɡɢɒɔɝɱɔɒɫ-ɚəɢɒəƾ 
{  
 ...  
 break ;  
 ...  
}  
 
ɣɝɗɖɔɒɫ-ɠɡɗɢɒɤɠɢ 

 

while ƽɥɡɢɒɔɝɱɔɒɫ-ɚəɢɒəƾ 
{  
 ...  
 continue ;  
 ...  
}  

 

do 
{  
 ...  
 continue ;  
 ...  
}  while ƽɥɡɢɒɔɝɱɔɒɫ-ɚəɢɒəƾ 
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return 

return Ƙ ɚɝɚ return  ɚəɢɒəƘ 
 
ɜɬɖɗɤɠ 
 
ɚəɢɒə 
Ȫɠɘɗ ɖɒ ɓɬɖɗ ɔɣɗɜɚ ɚəɢɒəƗ ɢɒəɝɚɩɗɟ ɠɤ ÖÏÉÄ ɚ ɩɚɛɤɠ 
ɤɚɡ ɣɬɔɡɒɖɒ ɚɝɚ ɞɠɘɗ ɖɒ ɣɗ ɡɢɗɠɓɢɒəɥɔɒ ɜɬɞ ɤɚɡɒ 
ɥɜɒəɒɟ ɔ əɒɕɝɒɔɚɗɤɠ ɟɒ ɦɥɟɜɨɚɱɤɒƚ 
 

ʇʲʨʚʘʪʘ ʬʦʨʤʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʬʫʥʢʮʠʠ ʩ ʪʠʧ void, ʘ ʚʪʦʨʘʪʘ ʟʘ 

ʬʫʥʢʮʠʠ ʩ ʪʠʧ, ʨʘʟʣʠʯʝʥ ʦʪ void. 

 

void   ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  
 ...  
 return ;  
 ...  
 return ;  
}  
 

ɤɚɡ-ɢɗəɥɝɤɒɤ  ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  
 ...  
 return ɚəɢɒəʦƘ 
 ...  
 return ɚəɢɒə.Ƙ 
}  
 

ɸʢʦ ʪʠʧʘ ʥʘ ʠʟʨʘʟ1...ʠʟʨʘʟN ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʪʠʧ-ʨʝʟʫʣʪʘʪ, 

ʢʦʤʧʠʣʘʪʦʨʲʪ ʱʝ ʩʝ ʦʧʠʪʘ ʜʘ ʛʦ ʧʨʝʦʙʨʘʟʫʚʘ, ʠʟʧʦʣʟʚʘʡʢʠ ʩʲʱʠʪʝ 

ʧʨʘʚʠʣʘ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʢʘʢʪʦ ʧʨʠ ʧʨʠʩʚʦʷʚʘʥʝ. 

 

 

 

 

 

goto 

ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  
 ...  
 goto  ɚɞɗ-ɗɤɚɜɗɤ-ɟɒ-ɠɡɗɢɒɤɠɢƘ 
 ...  

for ƽɚɟɚɨɚɒɝɚəɒɨɚɱƘ ɥɣɝɠɔɚɗ Ƙ ɚəɞɗɟɗɟɚɗƾ 
{  
 ...  
 continue ;  
 ...  
}   
 

 

ʉ89 ʩʪʘʥʜʘʨʪʲʪ ʧʦʟʚʦʣʷʚʘ ʬʫʥʢʮʠʠ ʩ ʪʠʧ, ʨʘʟʣʠʯʝʥ 

ʦʪ void, ʜʘ ʠʟʧʦʣʟʚʘʪ ʦʧʝʨʘʪʦʨ return  ʙʝʟ ʠʟʨʘʟ, ʥʦ 

ʧʦʚʝʜʝʥʠʝʪʦ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʝ ʥʝʜʝʬʠʥʠʨʘʥʦ. 
 



 

 
374 

 ...  
ɚɞɗ-ɗɤɚɜɗɤ-ɟɒ-ɠɡɗɢɒɤɠɢƙ 
 ɠɡɗɢɒɤɠɢƘ 
 ...  
 ...  
 return  ɚəɢɒəƘ 
}  
 
ɜɬɖɗɤɠ 
   
ɚɞɗ-ɗɤɚɜɗɤ-ɟɒ-ɠɡɗɢɒɤɠɢ 
ȥɒɖɒɔɒ ɣɗ ɣ ɡɠɞɠɫɤɒ ɟɒ ɚɖɗɟɤɚɦɚɜɒɤɠɢƚ 
 

ʆʧʝʨʘʪʦʨʲʪ goto ʝ ʦʧʝʨʘʪʦʨ ʟʘ ʙʝʟʫʩʣʦʚʝʥ ʧʨʝʭʦʜ ʢʲʤ ʜʨʫʛ ʦʧʝʨʘʪʦʨ, 

ʫʢʘʟʘʥ ʩ ʝʪʠʢʝʪ (label). ʆʙʣʘʩʪʪʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ goto ʝ ʩʘʤʦ ʪʷʣʦʪʦ 

ʥʘ ʬʫʥʢʮʠʷʪʘ, ʚ ʢʦʷʪʦ ʦʧʝʨʘʪʦʨʲʪ ʩʝ ʠʟʧʦʣʟʚʘ. ʇʨʝʭʦʜ ʤʝʞʜʫ 

ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʪʘ ʥʘ goto ʝ ʥʝʚʲʟʤʦʞʝʥ. 

 

ʅʘ ʚʩʝʢʠ ʦʧʝʨʘʪʦʨ ʤʦʞʝ ʜʘ ʩʝ ʥʘʟʥʘʯʠ ʝʪʠʢʝʪ. ɽʪʠʢʝʪʲʪ ʟʘʚʲʨʰʚʘ ʩ 

ʜʚʫʝʪʦʯʠʝ. ʆʧʝʨʘʪʦʨʲʪ ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʠʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ 

ʜʚʫʝʪʦʯʠʝʪʦ, ʥʦ ʟʘ ʧʦ-ʜʦʙʨʘ ʥʘʛʣʝʜʥʦʩʪ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʦʩʪʘʚʷ ʥʘ 

ʩʣʝʜʚʘʱʠʷ ʨʝʜ. 

 

ɚɞɗ-ɗɤɚɜɗɤƙɠɡɗɢɒɤɠɢƘ 
 
ɚɝɚ 
 
ɚɞɗ-ɗɤɚɜɗɤƙ 

    ɠɡɗɢɒɤɠɢƘ 
 

ʆʙʦʟʥʘʯʝʥʠʷʪ ʩ ʝʪʠʢʝʪ ʦʧʝʨʘʪʦʨ ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʠʨʘ ʧʨʝʜʠ ʠʣʠ ʩʣʝʜ 

goto ʢʦʥʩʪʨʫʢʮʠʷʪʘ, ʢʦʷʪʦ ʧʨʘʚʠ ʧʨʝʭʦʜ ʢʲʤ ʥʝʛʦ.  

 

 

 

 

 

 

 

ʅʫʣʝʚ 

ʦʧʝʨʘʪʦʨ 

; 

 

ʅʫʣʝʚʠʷʪ ʦʧʝʨʘʪʦʨ ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ ʪʦʯʢʘ ʠ ʟʘʧʝʪʘʷ ʠ ʥʝ ʠʟʚʲʨʰʚʘ 

ʥʠʢʘʢʚʠ ʜʝʡʩʪʚʠʷ. 

 

ʊʦʡ ʝ ʧʦʣʝʟʝʥ ʛʣʘʚʥʦ ʚ ʜʚʝ ʩʠʪʫʘʮʠʠ. 

 

Á ɿʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʧʨʘʟʥʦ ʪʷʣʦ ʥʘ ʦʧʝʨʘʪʦʨʠʪʝ ʟʘ ʮʠʢʣʠ; 

 
ʇʨʠʤʝʨ: 

 

ʆʧʝʨʘʪʦʨʲʪ  goto ʤʦʞʝ ʜʘ ʥʘʧʨʘʚʠ 

ʧʨʦʛʨʘʤʘʪʘ ʜʦʩʪʘ ʟʘʧʣʝʪʝʥʘ. ʇʦʚʝʯʝʪʦ 

ʩʧʝʮʠʘʣʠʩʪʠ ʧʨʝʧʦʨʲʯʚʘʪ ʪʦʟʠ ʦʧʝʨʘʪʦʨ ʜʘ 

ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʠʟʦʙʱʦ. 

 



 

 
375 

for  (i = 1000000000; i > 0 ; i -- ) ;  Ƴǉ ȴɚɜɬɝ 
ÆÏÒ ɣ ɡɢɒəɟɠ ɤɱɝɠ ǉƳ 
 
ɚɝɚ 
 
for  (i = 1000000000; i > 0 ; i -- )  
{  
    ;  -- ) ;  Ƴǉ ȴɚɜɬɝ ÆÏÒ ɣ ɡɢɒəɟɠ ɤɱɝɠ ǉƳ 
}  
 

 

Á ɿʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʝʪʠʢʝʪ ʧʨʝʜʠ ʟʘʪʚʷʨʷʱʘʪʘ ʬʠʛʫʨʥʘ ʩʢʦʙʘ ʥʘ 

ʩʲʩʪʘʚʝʥ ʦʧʝʨʘʪʦʨ. 

 

ʇʨʠʤʝʨ: 

 

if  (expr)  
{  
    ...  
    goto  Label;  
    ...  
Label:  
    ; Ƴǉ ȭɢɒəɗɟ ɠɡɗɢɒɤɠɢ ǉƳ 
}  

 

 

ʊʘʙʣ. 123 ʆʧʝʨʘʪʦʨʠ ʚ ʝʟʠʢʘ ʉ 
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28 ʌʫʥʢʮʠʠ 

 

ʌʫʥʢʮʠʠʪʝ ʩʘ ʦʩʥʦʚʝʥ ʛʨʘʜʠʚʝʥ ʝʣʝʤʝʥʪ ʥʘ ʚʩʷʢʘ ʉ 

ʧʨʦʛʨʘʤʘ. ɽʜʥʘ ʬʫʥʢʮʠʷ ʢʘʧʩʫʣʠʨʘ ʢʦʜ, ʢʦʡʪʦ ʠʟʚʲʨʰʚʘ 

ʩʧʝʮʠʬʠʯʥʘ ʟʘʜʘʯʘ. ʊʘʢʘ ʚʤʝʩʪʦ ʧʨʦʛʨʘʤʘʪʘ ʜʘ ʩʝ ʩʲʩʪʦʠ ʦʪ 

ʝʜʥʘ ʛʦʣʷʤʘ ʬʫʥʢʮʠʷ, ʢʦʷʪʦ ʠʟʧʲʣʥʷʚʘ ʚʩʠʯʢʠ ʟʘʜʘʯʠ, ʪʷ 

ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʙʠʝ ʥʘ ʧʦ-ʤʘʣʢʠ ʬʫʥʢʮʠʠ, ʚʩʷʢʘ ʦʪ ʢʦʠʪʦ 

ʠʟʧʲʣʥʷʚʘ ʩʧʝʮʠʬʠʯʥʘ ʟʘʜʘʯʘ. ʉʣʝʜ ʪʦʚʘ ʪʝʟʠ ʬʫʥʢʮʠʠ 

ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʲʣʥʷʪ ʚ ʞʝʣʘʥʠʷ ʨʝʜ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʢʨʘʡʥʘʪʘ 

ʮʝʣ. ʈʘʟʜʝʣʷʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʦʪʜʝʣʥʠ ʬʫʥʢʮʠʠ ʠʤʘ 

ʥʷʢʦʣʢʦ ʧʨʝʜʠʤʩʪʚʘ: 

 

¶ ɺʩʷʢʘ ʬʫʥʢʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʢʦʤʧʠʣʠʨʘ ʠ ʪʝʩʪʚʘ 

ʦʪʜʝʣʥʦ; 

 

¶ ʌʫʥʢʮʠʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʧʨʝʜʝʣʝʥʠ ʤʝʞʜʫ 

ʥʷʢʦʣʢʦ ʧʨʦʛʨʘʤʠʩʪʠ, ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ ʙʠ ʫʩʢʦʨʠʣʦ 

ʨʘʟʚʦʡʥʠʷ ʧʨʦʮʝʩ; 

 

¶ ʂʘʧʩʫʣʠʨʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ ʚʲʚ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʚʘ 
ʝʜʠʥ ʠ ʩʲʱ ʢʦʜ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʠ ʪʝʩʪʚʘ ʚʝʜʥʲʞ, ʩʣʝʜ 

ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʠʟʧʦʣʟʚʘ ʪʦʣʢʦʚʘ ʧʲʪʠ ʢʦʣʢʦʪʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ; 

 

¶ ɽʜʥʘ ʬʫʥʢʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʠʟʧʦʣʟʚʘ ʠ ʚ ʜʨʫʛʠ 
ʧʨʦʝʢʪʠ ʠʟʠʩʢʚʘʱʠ ʩʲʱʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ; 

 

¶ ʈʘʟʜʝʣʷʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʦʪʜʝʣʥʠ ʬʫʥʢʮʠʠ 

ʫʣʝʩʥʷʚʘ ʧʦʜʜʨʲʞʢʘʪʘ ʡ ʠ ʙʲʜʝʱʦʪʦ ʡ ʨʘʟʰʠʨʷʚʘʥʝ. 

 

 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʷ 

 

ʆʙʱʘʪʘ ʬʦʨʤʘ ʥʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʝʜʥʘ ʬʫʥʢʮʠʷ ʠʟʛʣʝʞʜʘ 

ʪʘʢʘ: 
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ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʷ 

 

ʢʣʘʩ- ʧʘʤʝʪʦʧʮ ʪʠʧ- ʨʝʟʫʣʪʘʪ  ʠʤʝ- ʬʫʥʢʮʠʷ(ʩʧʠʩʲʢ- ʧʘʨʘʤʝʪʨʠ) 

{  

  Ƴǉ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɡɢɠɞɗɟɝɚɔɚ ǉƳ 
  extern  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
  ...   
  extern  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒ.Ƙ 
 
    Ƴǉ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɦɥɟɜɨɚɚ ǉƳ 
  extern  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱʦƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
  ...  
  extern  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱ.ƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
 
  Ƴǉ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɤɚɡɠɔɗ ɣ ÔÙÐÅÄÅÆƗ ÓÔÒÕÃÔƗ ÕÎÉÏÎƗ ÅÎÕÍ ǉƳ 
  typedef  ɖɗɜɝɒɢɒɨɚɱ-ɟɒ-ɤɚɡ ɟɠɔɠ-ɚɞɗ-ɟɒ-ɤɚɡƘ 
    struct StructName {...};  
  union  UnionName {...};  
  enum   EnumName {...};  
  ...  
  Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɚ ǉƳ 
  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒʦƘ 
  ...  
  ɤɚɡ ɚɞɗ ɡɢɠɞɗɟɝɚɔɒ.Ƙ 
 
  Ƴǉ Ȭɡɗɢɒɤɠɢɚ ǉƳ  
  ɠɡɗɢɒɤɠɢʦƘ 
  ...  
  ɠɡɗɢɒɤɠɢ.Ƙ 
 

 return  ʨʝʟʫʣʪʘʪ; 

}  

 

ʢʲʜʝʪʦ 

 

ʢʣʘʩ- ʧʘʤʝʪʦʧʮ 

 ʄʦʞʝ ʜʘ ʙʲʜʝ ʧʨʘʟʥʦ ʧʦʣʝ, static .  

 

ʪʠʧ- ʨʝʟʫʣʪʘʪ 

 ʄʦʞʝ ʜʘ ʙʲʜʝ ʩʢʘʣʘʨʝʥ ʪʠʧ, ʩʪʨʫʢʪʫʨʘ, ʦʙʝʜʠʥʝʥʠʝ, 

      ʠʟʙʨʦʷʚʘʥʝ ʠ void.  

 

ʩʧʠʩʲʢ- ʧʘʨʘʤʝʪʨʠ 

 ʪʠʧ- ʧʘʨʘʤʝʪʲʨ ʢʚʘʣʠʬʠʢʘʪʦʨʦʧʮ ʧʘʨʘʤʝʪʲʨ1,  

 ʪʠʧ- ʧʘʨʘʤʝʪʲʨ ʢʚʘʣʠʬʠʢʘʪʦʨʦʧʮ ʧʘʨʘʤʝʪʲʨ1,  

 ...  

  ʪʠʧ- ʧʘʨʘʤʝʪʲʨ ʢʚʘʣʠʬʠʢʘʪʦʨʦʧʮ ʧʘʨʘʤʝʪʲʨN  

 

ʠʣʠ 

 

      void .  

ɼʝʢʣʘʨʘʮʠʠ 

ʆʧʝʨʘʪʦʨʠ 
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ʪʠʧ- ʧʘʨʘʤʝʪʲʨ 

Ȫɠɘɗ ɖɒ ɓɬɖɗ ɣɜɝɒɢɗɟ ɤɚɡƗ ɣɤɢɥɜɤɥɢɒƗ ɠɓɗɖɚɟɗɟɚɗƗ ɚəɓɢɠɱɔɒɟɗ.  
 

ʢʚʘʣʠʬʠʢʘʪʦʨ 

ʄʦʞʝ ʜʘ ʙʲʜʝ const, volatile ʠʣʠ const volatile 

  

ʨʝʟʫʣʪʘʪ  

Ȫɠɘɗ ɖɒ ɓɬɖɗ ɜɠɟɣɤɒɟɤɒƗ ɡɢɠɞɗɟɝɚɔɒ ɚɝɚ ɔɣɗɜɚ ɚəɢɒə ɔ 
      ȯƗ ɩɚɛɤɠ ɤɚɡ ɞɠɘɗ ɖɒ ɣɗ ɡɢɗɠɓɢɒəɥɔɒ ɜɬɞ ɔɢɬɫɒɟɚɱ ɠɤ 
      ɦɥɟɜɨɚɱɤɒ ɤɚɡƚ Ȟɜɠ ɤɚɡ-ɢɗəɥɝɤɒɤ ɗ ÖÏÉÄƗ ɢɗəɥɝɤɒɤ ɤɢɱɓɔɒ ɖɒ 
      ɣɗ ɚəɡɥɣɟɗ.  

 

ʏʘʩʪʪʘ, ʦʙʦʟʥʘʯʝʥʘ ʢʘʪʦ 

 
ʢʣʘʩ- ʧʘʤʝʪʦʧʮ ʪʠʧ- ʨʝʟʫʣʪʘʪ  ʠʤʝ- ʬʫʥʢʮʠʷ(ʩʧʠʩʲʢ- ʧʘʨʘʤʝʪʨʠ) 

 

ʩʝ ʥʘʨʠʯʘ ʟʘʛʣʘʚʠʝ ʥʘ ʬʫʥʢʮʠʷʪʘ. ʆʪʚʘʨʷʱʘʪʘ ʠ ʟʘʪʚʘʨʷʱʘ 

ʬʠʛʫʨʥʠ ʩʢʦʙʠ {} ʠ ʢʦʜʲʪ ʤʝʞʜʫ ʪʷʭ ʬʦʨʤʠʨʘʪ ʪʷʣʦʪʦ ʥʘ 

ʬʫʥʢʮʠʷʪʘ. ʊʷʣʦʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʝ ʯʘʩʪʠ: 

ʜʝʢʣʘʨʘʮʠʠ ʠ ʦʧʝʨʘʪʦʨʠ. ʉ89 ʠʟʠʩʢʚʘ ʚʩʷʢʘʢʚʠ ʚʠʜʦʚʝ 

ʜʝʢʣʘʨʘʮʠʠ (ʥʘ ʧʨʦʤʝʥʣʠʚʠ, ʪʠʧʦʚʝ ʠ ʧʨʦʪʦʪʠʧʠ ʥʘ 

ʬʫʥʢʮʠʠ) ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʧʨʝʜʠ ʦʧʝʨʘʪʦʨʠʪʝ. C99 ʧʨʝʤʘʭʚʘ 

ʪʦʚʘ ʦʛʨʘʥʠʯʝʥʠʝ ʠ ʧʦʟʚʦʣʷʚʘ ʜʝʢʣʘʨʘʮʠʠʪʝ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ 

ʥʘʚʩʷʢʲʜʝ ʚ ʪʷʣʦʪʦ ʥʘ ʬʫʥʢʮʠʷ.  

 

ʌʫʥʢʮʠʠ, ʜʝʬʠʥʠʨʘʥʠ ʩ ʢʣʘʩ ʧʘʤʝʪ static, ʠʤʘʪ ʦʙʣʘʩʪ ʥʘ 

ʚʠʜʠʤʦʩʪ ʩʘʤʦ ʚʲʚ ʬʘʡʣʘ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʜʝʬʠʥʠʮʠʷʪʘ. 

 

 

 

 

 

 

ɼʝʢʣʘʨʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʷ 

 

ɼʝʢʣʘʨʘʮʠʷʪʘ ʥʘ ʬʫʥʢʮʠʷ ʩʝ ʥʘʨʠʯʘ ʦʱʝ ʧʨʦʪʦʪʠʧ. 

ʇʨʦʪʦʪʠʧʲʪ ʥʘ ʝʜʥʘ ʬʫʥʢʮʠʷ ʩʝ ʩʲʩʪʦʠ ʦʪ ʟʘʛʣʘʚʠʝʪʦ ʥʘ 

ʬʫʥʢʮʠʷʪʘ, ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʪʦʯʢʘ ʠ ʟʘʧʝʪʘʷ. 

 

ɸʢʦ ʝʜʥʘ ʬʫʥʢʮʠʷ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʚʲʚ ʬʘʡʣʘ, ʚ 

ʢʦʡʪʦ ʝ ʜʝʬʠʥʠʨʘʥʘ, ʥʘʧʨʘʚʝʪʝ ʷ ʩʪʘʪʠʯʥʘ. 
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ʢʣʘʩ- ʧʘʤʝʪ ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
 
ɜɬɖɗɤɠ 
 
ʢʣʘʩ- ʧʘʤʝʪ  

Ȫɠɘɗ ɖɒ ɓɬɖɗ ÅØÔÅÒÎ ƽɚɝɚ ɡɢɒəɟɠ ɡɠɝɗƾ, static.  

 

ʇʨʦʪʦʪʠʧʲʪ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʰʝʩʪʚʘ ʠʟʚʠʢʚʘʥʝʪʦ ʥʘ 

ʬʫʥʢʮʠʷʪʘ. 

 

 

ʌʫʥʢʮʠʷʪʘ main 

 

ɺʩʷʢʘ ʉ ʧʨʦʛʨʘʤʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʚʢʣʶʯʚʘ ʝʜʥʘ ʩʧʝʮʠʘʣʥʘ 

ʬʫʥʢʮʠʷ ʥʘʨʝʯʝʥʘ main(). ʊʘʟʠ ʬʫʥʢʮʠʷ ʝ ʚʭʦʜʥʘ ʪʦʯʢʘ ʟʘ 

ʚʩʷʢʘ ʉ ʧʨʦʛʨʘʤʘ, ʪ.ʝ. . ʧʨʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʉ ʧʨʦʛʨʘʤʘʪʘ, 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʡ ʟʘʧʦʯʚʘ ʦʪ ʬʫʥʢʮʠʷʪʘ main(), ʢʦʷʪʦ ʩʝ 

ʠʟʚʠʢʚʘ ʦʪ ʠʟʧʲʣʥʷʚʘʱʘʪʘ ʩʨʝʜʘ (ʥʘʡ-ʯʝʩʪʦ ʦʧʝʨʘʮʠʦʥʥʘ 

ʩʠʩʪʝʤʘ). ʌʫʥʢʮʠʷʪʘ main()  ʝ ʜʝʬʠʥʠʨʘʥʘ ʦʪ ʩʪʘʥʜʘʨʪʘ ʉ  

ʧʦ ʩʣʝʜʥʠʪʝ ʜʚʘ ʥʘʯʠʥʘ: 

 
int  main( void );  
 
ɚɝɚ 
 
int  main( int  argc, char * argv[]);  
 
ɜɬɖɗɤɠ 
 
argc  -  ɣɬɖɬɢɘɒ ɓɢɠɱ ɟɒ ɔɣɚɩɜɚ ɒɢɕɥɞɗɟɤɚ,  ɡɠɖɒɖɗɟɚ ɠɤ ɜɠɞɒɟɖɚɱ ɢɗɖƗ 
ɔ ɤɠɔɒ ɩɚɣɝɠ ɚ ɚɞɗɤɠ ɟɒ ɡɢɠɕɢɒɞɒɤɒƚ Ȟɜɠ ɟɱɞɒ ɡɠɖɒɖɗɟɚ ɔɧɠɖɟɚ 
ɒɢɕɥɞɗɟɤɚƗ ɡɒɢɒɞɗɤɬɢɬɤ ÁÒÇÃ ɣɬɖɬɢɘɒ ɣɤɠɛɟɠɣɤ ʦƗ ɤɬɛ ɜɒɤɠ ɚɞɗɤɠ ɟɒ 
ɡɢɠɕɢɒɞɒɤɒ ɣɗ ɓɢɠɚ əɒ ɡɬɢɔɚ ɒɢɕɥɞɗɟɤ ɡɠ ɡɠɖɢɒəɓɚɢɒɟɗƚ 
 
argv  -  ɞɒɣɚɔ ɠɤ ɥɜɒəɒɤɗɝɚ ɜɬɞ ÃÈÁÒƚ Ƞɣɚɩɜɚ ɒɢɕɥɞɗɟɤɚ ɠɤ ɜɠɞɒɟɖɟɚɱ 
ɢɗɖ ɡɢɗɖɣɤɒɔɝɱɔɒɤ ɣɚɞɔɠɝɟɚ ɟɚəɠɔɗƚ ȭɬɢɔɚɱɤ ɗɝɗɞɗɟɤ ÁÒÇÖǁʣǂ ɣɠɩɚ 
ɜɬɞ ɚɞɗɤɠ ɟɒ ɡɢɠɕɢɒɞɒɤɒƗ ɔɤɠɢɚɱ ɗɝɗɞɗɟɤ ÁÒÇÖǁʦǂ ɣɠɩɚ ɜɬɞ ɡɬɢɔɚɱ 
ɒɢɕɥɞɗɟɤƗ ɣɝɗɖɔɒɫ ɚɞɗɤɠ ɟɒ ɡɢɠɕɢɒɞɒɤɒƗ ɚ ɤƚɟƚ Ȫɒɣɚɔɬɤ ÁÒÇÖǁǂ 
ɔɚɟɒɕɚ ɣɬɖɬɢɘɒ ɗɖɚɟ ɗɝɗɞɗɟɤ ɡɠɔɗɩɗ ɠɤ ɓɢɠɱ ɟɒ ɒɢɕɥɞɗɟɤɚɤɗ ɠɤ 
ɜɠɞɒɟɖɟɚɱ ɢɗɖ ƽɔ ɤɠɔɒ ɩɚɣɝɠ ɔɝɚəɒ ɚ ɚɞɗɤɠ ɟɒ ɡɢɠɕɢɒɞɒɤɒƾƚ ȭɠ 
ɖɗɦɚɟɚɨɚɱ ɤɠəɚ ɗɝɗɞɗɟɤ ɗ ɟɥɝɗɔ ɥɜɒəɒɤɗɝƗ ɤƚɗƚ ƚ ÁÒÇÖǁÁÒÇÃǂ ˮ= 
NULL. 
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ʀʤʝʥʘʪʘ ʥʘ ʚʭʦʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ main() ʥʝ ʩʘ ʬʠʢʩʠʨʘʥʠ 

ʜʦ ʧʦʢʘʟʥʠʪʝ ʧʦ-ʛʦʨʝ argc ʠ argv. ʄʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʠʤʝʥʘ 

ʧʦ ʚʘʰ ʚʢʫʩ, ʥʦ ʧʦʢʘʟʘʥʠʪʝ ʪʫʢ ʩʘ ʦʙʱʦʧʨʠʝʪʠ. ʉʲʱʦ ʪʘʢʘ 

ʦʩʚʝʥ ʧʦʢʘʟʘʥʠʪʝ ʬʦʨʤʠ ʥʘ main() ʨʘʟʣʠʯʥʠʪʝ 

ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʥʘ ʢʦʤʧʠʣʘʪʦʨʘ ʤʦʛʘʪ ʜʘ ʧʦʜʜʲʨʞʘʪ ʠ ʜʨʫʛʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʬʦʨʤʠ. ɿʘ ʧʦʚʝʯʝ ʧʦʜʨʦʙʥʦʩʪʠ ʩʝ ʦʙʲʨʥʝʪʝ 

ʢʲʤ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ ʥʘ ɺʘʰʠʷ ʢʦʤʧʠʣʘʪʦʨ. 

 

ʉʪʦʡʥʦʩʪʪʘ, ʚʨʲʱʘʥʘ ʦʪ main(), ʩʝ ʧʦʜʘʚʘ ʥʘ ʠʟʚʠʢʚʘʱʘʪʘ ʷ 

ʩʨʝʜʘ. ɺʨʲʱʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ 0 ʠʣʠ 

EXIT_SUCCESS, ʢʦʝʪʦ ʝ ʠʜʥʠʢʘʮʠʷ, ʯʝ ʧʨʦʛʨʘʤʘʪʘ ʝ 

ʟʘʚʲʨʰʠʣʘ ʥʦʨʤʘʣʥʦ, ʠʣʠ EXIT_FAILURE , ʢʦʝʪʦ ʝ 

ʠʥʜʠʢʘʮʠʷ ʟʘ ʥʷʢʘʢʲʚ ʧʨʦʙʣʝʤ. ʄʘʢʨʦʩʠʪʝ EXIT_SUCCESS 

ʠ EXIT_FAILURE ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʚ ʭʝʜʲʨʘ <stdlib>. 

ʀʟʧʦʣʟʚʘʥʝʪʦ  ʥʘ ʜʨʫʛʠ ʩʪʦʡʥʦʩʪʠ ʝ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ-

ʟʘʚʠʩʠʤʦ. ʅʷʢʦʠ ʩʨʝʜʠ ʠʛʥʦʨʠʨʘʪ ʚʨʲʱʘʥʘʪʘ ʩʪʦʡʥʦʩʪ.  

 

 

ʄʝʭʘʥʠʟʲʤ ʥʘ ʧʦʜʘʚʘʥʝ ʥʘ ʘʨʛʫʤʝʥʪʠ ʥʘ ʬʫʥʢʮʠʷ 

 

ɸʨʛʫʤʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʜʘʚʘʪ ʥʘ ʬʫʥʢʮʠʠʪʝ ʧʦ ʜʚʘ 

ʥʘʯʠʥʘ: 

 

Á ʯʨʝʟ ʢʦʧʠʝ ï ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʥʘʨʠʯʘ ʦʱʝ ʠ ʧʦʜʘʚʘʥʝ ʧʦ 

ʩʪʦʡʥʦʩʪ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʘʨʛʫʤʝʥʪʘ ʩʝ ʢʦʧʠʨʘ ʚ 

ʧʘʨʘʤʝʪʲʨʘ. ɺʩʷʢʘ ʧʦ-ʥʘʪʘʪʲʰʥʘ ʧʨʦʤʷʥʘ ʥʘ 

ʧʘʨʘʤʝʪʲʨʘ ʚ ʪʷʣʦʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ ʥʝ ʚʣʠʷʝ ʥʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʘʨʛʫʤʝʥʪʘ. ʂʦʛʘʪʦ ʪʠʧ-ʧʘʨʘʤʝʪʲʨ ʝ 

ʨʘʟʣʠʯʝʥ ʦʪ ʫʢʘʟʘʪʝʣ, ʘʨʛʫʤʝʥʪʲʪ ʩʝ ʧʨʝʜʘʚʘ ʯʨʝʟ 

ʢʦʧʠʝ. 

ʀʤʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʚʲʚʝʜʝʥʦ ʚ ʢʦʤʘʥʜʠʷ  ʨʝʜ, ʢʘʢʪʦ ʠ 

ʚʩʠʯʢʠ ʚʭʦʜʥʠ ʘʨʛʫʤʝʥʪʠ, ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʩʠʤʚʦʣʥʠ 

ʥʠʟʦʚʝ. ɸʢʦ ʚʭʦʜʥʠʪʝ ʘʨʛʫʤʝʥʪʠ ʩʘ ʯʠʩʣʘ, ʪʦ ʧʨʝʜʠ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʚ ʧʨʦʛʨʘʤʘʪʘ, ʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʦʪ 

ʥʠʟʦʚe ʚ ʩʲʦʪʚʝʪʥʠʷ ʠʤ ʯʠʩʣʦʚ ʝʢʚʠʚʘʣʝʥʪ. 
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Á ʯʨʝʟ ʘʜʨʝʩ ï ʧʨʠ ʪʦʟʠ ʥʘʯʠʥ ʥʘ ʬʫʥʢʮʠʷʪʘ ʩʝ ʧʨʝʜʘʚʘ 

ʥʝ ʩʪʦʡʥʦʩʪʪʘ, ʘ ʘʜʨʝʩʘ ʥʘ ʘʨʛʫʤʝʥʪʘ. ɿʘ ʮʝʣʪʘ 

ʧʘʨʘʤʝʪʲʨʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʫʢʘʟʘʪʝʣ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, 

ʯʝ ʬʫʥʢʮʠʷʪʘ ʤʦʞʝ ʜʘ ʠʟʤʝʥʷ ʥʝʛʦʚʘʪʘ ʩʪʦʡʥʦʩʪ.  

 

ʇʦʜʘʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩ ʥʘ ʘʨʛʫʤʝʥʪ ʝ ʥʘʯʠʥ ʝʜʥʘ 

ʬʫʥʢʮʠʷ ʜʘ ʚʲʨʥʝ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʨʝʟʫʣʪʘʪ ʚ 

ʠʟʚʠʢʚʘʱʘʪʘ ʷ ʧʨʦʛʨʘʤʘ. ʊʝʭʥʠʯʝʩʢʠ ʦʧʝʨʘʪʦʨʲʪ return 

ʤʦʞʝ ʜʘ ʚʲʨʥʝ ʩʘʤʦ ʝʜʥʘ ʩʪʦʡʥʦʩʪ. 

 

ʇʦʜʘʚʘʥʝʪʦ ʯʨʝʟ ʘʜʨʝʩ ʝ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʦ, ʘʢʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʬʫʥʢʮʠʷʪʘ ʜʘ ʩʝ ʧʦʜʘʜʝ ʛʦʣʷʤʦ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʠ. ɺʤʝʩʪʦ ʪʝʟʠ ʜʘʥʥʠ ʜʘ ʩʝ ʢʦʧʠʨʘʪ ʚ 

ʧʘʨʘʤʝʪʨʠʪʝ, ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʜʘʜʘʪ ʪʝʭʥʠʪʝ ʘʜʨʝʩʠ. ʊʦʚʘ 

ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʘʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ ʠ ʠʟʙʷʛʚʘ ʧʨʦʙʣʝʤʠ ʩ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʩʪʝʢʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʝʭʥʠʯʝʩʢʠ ʧʦʛʣʝʜʥʘʪʦ ʝʜʠʥ ʫʢʘʟʘʪʝʣ-ʘʨʛʫʤʝʥʪ 

ʩʲʱʦ ʩʝ ʧʦʜʘʚʘ ʯʨʝʟ ʢʦʧʠʝ ʥʘ ʫʢʘʟʘʪʝʣʷ-ʧʘʨʘʤʝʪʲʨ, 

ʪ.ʝ. . ʘʜʨʝʩʲʪ, ʩʲʭʨʘʥʝʥ ʚ ʫʢʘʟʘʪʝʣʷ-ʘʨʛʫʤʝʥʪ, ʩʝ 

ʢʦʧʠʨʘ ʚ ʫʢʘʟʘʪʝʣʷ-ʧʘʨʘʤʝʪʲʨ. ʀʟʤʝʥʝʥʠʝʪʦ ʥʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʫʢʘʟʘʪʝʣʷ-ʧʘʨʘʤʝʪʲʨ (ʘ ʥʝ ʥʘ 

ʩʦʯʝʥʘʪʘ ʦʪ ʥʝʛʦ ʧʨʦʤʝʥʣʠʚʘ) ʚ ʪʷʣʦʪʦ ʥʘ 

ʬʫʥʢʮʠʷʪʘ, ʥʝ ʠʟʤʝʥʷ ʫʢʘʟʘʪʝʣʷ-ʘʨʛʫʤʝʥʪ. 
 

ʀʟʧʦʣʟʚʘʡʪʝ ʢʚʘʣʠʬʠʢʘʪʦʨʘ const, ʘʢʦ ʠʩʢʘʪʝ ʜʘ 

ʟʘʱʠʪʠʪʝ ʘʨʫʤʝʥʪʘ ʦʪ ʩʣʫʯʘʡʥʘ ʧʨʦʤʷʥʘ ʚ ʪʷʣʦʪʦ 

ʥʘ ʬʫʥʢʮʠʷʪʘ, ʪ.ʝ. . 

 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱƽconst  ɤɚɡ ǉ ɚɞɗ-ɥɜɒəɒɤɗɝ)  
{  
 ...  
 ǉɚɞɗ-ɥɜɒəɒɤɗɝ ˮ ɣɤɠɛɟɠɣɤƘ Ƴǉƞƞƞ ȡɢɗɪɜɒ ǉƳ 
 ...  
}  
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ʌʫʥʢʮʠʠ ʩ ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ 

 
 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʷ ʩ ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ 

 

ʪʠʧ- ʨʝʟʫʣʪʘʪ  ʠʤʝ- ʬʫʥʢʮʠʷ(ɣɡɚɣɬɜ-ɦɚɜɣɚɢɒɟɚ-ɡɒɢɒɞɗɤɢɚƗ ƚƚƚƾ 

{  

 Ƴǉ Ȩɠɖ ǉƳ 

}  

 

 

 

ʊʨʠʪʝ ʪʦʯʢʠ ... ʩʣʝʜ ʟʘʧʝʪʘʷʪʘ ʫʢʘʟʚʘʪ, ʯʝ ʬʫʥʢʮʠʷʪʘ ʧʨʠʝʤʘ 

ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ. ʊʘʢʠʚʘ ʬʫʥʢʮʠʠ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ 

variadic-ʬʫʥʢʮʠʠ. Variadic-ʬʫʥʢʮʠʠʪʝ ʠʟʠʩʢʚʘʪ ʥʘʣʠʯʠʝʪʦ 

ʥʘ ʧʦʥʝ ʝʜʠʥ ʬʠʢʩʠʨʘʥ ʘʨʛʫʤʝʥʪ, ʧʦʩʣʝʜʚʘʥ ʦʪ ʧʨʦʤʝʥʣʠʚ 

ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ. 

ɹʨʦʷʪ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ ʘʨʛʫʤʝʥʪʠ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʠʣʠ 

ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʥʷʢʦʡ ʦʪ ʬʠʢʩʠʨʘʥʠʪʝ ʘʨʛʫʤʝʥʪʠ ʠʣʠ ʯʨʝʟ 

ʩʧʝʮʠʘʣʥʘ ʩʪʦʡʥʦʩʪ, ʩ ʢʦʷʪʦ ʟʘʚʲʨʰʚʘ ʩʧʠʩʲʢʘ ʥʘ 

ʧʨʦʤʝʥʣʠʚʠʪʝ ʘʨʛʫʤʝʥʪʠ. 

 

ɿʘ ʨʘʙʦʪʘ ʩ variadic-ʬʫʥʢʮʠʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʣʝʜʥʠʪʝ ʤʘʢʨʦʩʠ, 

ʜʝʬʠʥʠʨʘʥʠ ʚ ʭʝʜʲʨʘ <stdarg.h>: 

 
Á void  va_start(va_list argptr, lastparam );  

 

va_list - ʩʧʝʮʠʘʣʝʥ ʪʠʧ, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʫʢʘʟʘʪʝʣ 

ʢʲʤ ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ. 

 
ty pedef  ...  va_list  

   

argptr  - ʫʢʘʟʘʪʝʣ ʦʪ ʪʠʧ va_list, ʢʲʤ ʩʧʠʩʲʢʘ ʩ 

ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ. 

 

lastparam - ʠʤʝʪʦ ʥʘ ʧʦʩʣʝʜʥʠʷ ʬʠʢʩʠʨʘʥ ʧʘʨʘʤʝʪʲʨ. 
 

 

ʄʘʢʨʦʩʲʪ va_start ʠʥʠʮʠʘʣʠʟʠʨʘ ʫʢʘʟʘʪʝʣʷ argptr ʩ 
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ʧʦʟʠʮʠʷʪʘ ʥʘ ʥʘʡ-ʜʝʩʥʠʷ ʧʘʨʘʤʝʪʲʨ ʦʪ ʩʧʠʩʲʢʘ ʩ 

ʬʠʢʩʠʨʘʥʠ ʧʘʨʘʤʝʪʨʠ. ʊʦʟʠ ʤʘʢʨʦʩ ʩʝ ʠʟʚʠʢʚʘ ʚʠʥʘʛʠ 

ʧʲʨʚʠ ʧʨʝʜʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʦʤʝʥʣʠʚʠʪʝ ʘʨʛʫʤʝʥʪʠ. 

 

Á type va_arg(va_list argptr, type);  

 

argptr ï ʫʢʘʟʘʪʝʣ, ʦʪ ʪʠʧ va_list, ʢʲʤ ʩʧʠʩʲʢʘ ʩ 

ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ. 

 

type - ʪʠʧ ʥʘ ʧʦʨʝʜʥʠʷ ʘʨʛʫʤʝʥʪ ʦʪ ʩʧʠʩʲʢʘ ʩ 

ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ. 

 

ʇʲʨʚʦʪʦ ʠʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩʘ va_arg() ʚʨʲʱʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʲʨʚʠʷ ʘʨʛʫʤʝʥʪ ʦʪ ʩʧʠʩʲʢʘ ʩ 

ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ (ʧʲʨʚʠʷ ʘʨʛʫʤʝʥʪ ʩʣʝʜ ʪʦʟʠ 

ʫʢʘʟʘʥ ʩ lastparam). ɺʩʷʢʦ ʧʦʩʣʝʜʚʘʱʦ ʠʟʚʠʢʚʘʥʝ ʥʘ 

va_arg() ʚʨʲʱʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʦʨʝʜʥʠʷ ʘʨʛʫʤʝʥʪ ʠ 

ʫʢʘʟʘʪʝʣʷʪ argptr ʩʝ ʫʚʝʣʠʯʘʚʘ ʢʲʤ ʩʣʝʜʚʘʱʠʷ 

ʘʨʛʫʤʝʥʪ ʦʪ ʩʧʠʩʲʢʘ. ʊʠʧʲʪ ʥʘ ʧʦʨʝʜʥʠʷ ʘʨʛʫʤʝʥʪ 

(ʩʣʝʜ ʧʨʠʣʘʛʘʥʝ ʥʘ ʮʝʣʦʯʠʩʣʝʥʦʪʦ ʧʦʚʠʰʝʥʠʝ) ʪʨʷʙʚʘ 

ʜʘ ʩʝ ʧʨʠʣʘʛʘ, ʟʘ ʜʘ ʤʦʞʝ va_arg() ʜʘ ʠʟʯʠʩʣʠ ʧʨʘʚʠʣʥʦ 

ʥʝʛʦʚʠʷ ʨʘʟʤʝʨ ʚ ʩʪʝʢʘ. 

 
Á void  va_end(va_list argptr) ;  

 

argptr - ʫʢʘʟʘʪʝʣ ʦʪ ʪʠʧ va_list, ʢʲʤ ʩʧʠʩʲʢʘ ʩ 

ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ. 

 

ʄʘʢʨʦʩʲʪ va_end ʜʝʠʥʠʮʠʘʣʠʟʠʨʘ ʫʢʘʟʘʪʝʣʷ argptr. 

ʊʦʟʠ ʤʘʢʨʦʩ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʠʢʚʘ ʚʝʜʥʲʞ ʟʘ ʚʩʷʢʦ 

ʠʟʚʠʢʚʘʥʝ ʥʘ va_start. ɸʢʦ va_end ʩʝ ʠʟʚʠʢʘ ʧʨʝʜʠ ʜʘ ʩʝ 

ʠʟʚʠʢʘ va_start ʠʣʠ ʘʢʦ ʬʫʥʢʮʠʷʪʘ ʟʘʚʲʨʰʠ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʙʝʟ ʜʘ ʩʝ ʠʟʚʠʢʘ va_end, ʧʦʚʝʜʝʥʠʝʪʦ 

ʝ ʥʝʜʝʬʠʥʠʨʘʥʦ.  

 

ʇʨʠʤʝʨ: 
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#include  <stdio.h>  
#include  <stdarg.h>  
 
double  sum(int  n,...);  
 
int  main( void )  
{  
 printf ( "%.1lf \ n" , sum(2,1.4,2.5));  
 printf ( "%.1lf \ n" ,sum(3,1.2, 2.8,3.1) );  
 
 return  0;  
}  
 
/*****************************************************************
ǉȯɥɞɚɢɒ ɒɢɕɥɞɗɟɤɚ ɠɤ ɤɚɡ ÄÏÕÂÌÅ ɚ ɔɢɬɫɒ ɢɗəɥɝɤɒɤɒƚ                       
*  
ǉ ȭɒɢɒɞɗɤɬɢɬɤ Î ɣɬɖɬɢɘɒ ɓɢɠɱ ɟɒ ɒɢɕɥɞɗɟɤɚɤɗƗ ɣ ɜɠɚɤɠ ɣɗ ɚəɔɚɜɔɒ  
* ɦɥɟɜɨɚɱɤɒ.  
******************* *************** ******************************* /  
double  sum(int  n,...)  
{  
  int      i   = 0;  
  double    sum = 0.0;  
 
  va_list argptr;  Ƴǉ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝ ɠɤ ɤɚɡ ÖÁʍÌÉÓÔ ǉƳ 
 
  va_start(argptr, n);  Ƴǉ Ȧɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ɥɜɒəɒɤɗɝɱ ÁÒÇÐÔÒ ǉƳ            
   
  for  (i = 0; i < n; ++i)  Ƴǉ ȯɥɞɚɢɒɟɗ ɟɒ ɒɢɕɥɞɗɟɤɚɤɗ ǉƳ 
  {  

Ƴǉ ȵɗɤɗɟɗ ɟɒ ɣɤɠɛɟɠɣɤɤɒ ɟɒ ɡɠɢɗɖɟɚɱ ɒɢɕɥɞɗɟɤƗ ɣɠɩɗɟ ɠɤ  
argptr */  
double  temp = va_arg(argptr, double );  

 
    sum += temp;  
  }  
    
  va_end(argptr);  Ƴǉ Ȣɗɚɟɚɨɚɒɝɚəɚɢɒɟɗ ɟɒ ÁÒÇÐÔÒ ǉƳ 
 
  return  sum;  
}  

 

 
 

ʊʦʚʘ ʝ ʧʨʦʩʪ ʧʨʠʤʝʨ ʥʘ variadic-ʬʫʥʢʮʠʷ, ʢʦʷʪʦ ʨʘʙʦʪʠ ʩʘʤʦ 

ʩ ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʘʨʛʫʤʝʥʪʠ ʦʪ ʪʠʧ double. ɸʢʦ ʠʩʢʘʪʝ ʜʘ 
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ʜʝʬʠʥʠʨʘʪʝ ʧʦ-ʫʥʠʚeʨʩʘʣʥʘ ʬʫʥʢʮʠʷ, ʢʦʷʪʦ ʜʘ ʨʘʙʦʪʠ ʩ 

ʘʨʛʫʤʝʥʪʠ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ, ʱʝ ʪʨʷʙʚʘ ʜʘ ʠʟʤʠʩʣʠʪʝ ʥʷʢʘʢʲʚ 

ʩʚʦʡ ʧʦʜʭʦʜ, ʯʨʝʟ ʢʦʡʪʦ ʜʘ ʦʧʨʝʜʝʣʷʪʝ ʪʠʧʘ ʥʘ ʘʨʛʫʤʝʥʪʠʪʝ 

(ʟʘ ʩʲʞʘʣʝʥʠʝ ʉ89 ʥʝ ʧʨʝʜʦʩʪʘʚʷ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʠʧʘ ʥʘ ʜʘʥʥʠʪʝ). ɽʜʠʥ ʪʘʢʲʚ ʧʦʜʭʦʜ ʝ ʜʘ 

ʠʟʧʦʣʟʚʘʪʝ ʬʠʢʩʠʨʘʥ ʧʘʨʘʤʝʪʲʨ, ʢʦʡʪʦ ʝ ʫʢʘʟʘʪʝʣ ʢʲʤ char. 

ʇʨʠ ʠʟʚʠʢʚʘʥʝ ʥʘ ʬʫʥʢʮʠʷʪʘ ʧʲʨʚʠʷ ʬʠʢʩʠʨʘʥ ʘʨʛʫʤʝʥʪ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʠʟ, ʢʦʡʪʦ ʧʦʜʦʙʥʦ ʥʘ ʬʫʥʢʮʠʷʪʘ printf() 

ʩʲʜʲʨʞʘ ʥʷʢʘʢʚʠ ʜʝʬʠʥʠʨʘʥʠ ʦʪ ʚʘʩ ʪʠʧʦʚʝ ʬʦʨʤʘʪʥʠ 

ʩʧʝʮʠʬʠʢʘʪʦʨʠ. ɹʨʦʷʪ ʥʘ ʬʦʨʤʘʪʥʠʪʝ ʩʧʝʮʠʬʠʢʘʪʦʨʠ ʪʨʷʙʚʘ 

ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ ʙʨʦʷ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ ʘʨʛʫʤʝʥʪʠʪʝ, ʘ ʪʠʧʲʪ 

ʥʘ ʩʧʝʮʠʬʠʢʘʪʦʨʘ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ ʪʠʧʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ 

ʘʨʛʫʤʝʥʪ. 
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29 ʇʨʝʜʧʨʦʮʝʩʦʨ 

 

ʇʨʝʜʧʨʦʮʝʩʦʨʲʪ ʝ ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʦʙʨʘʙʦʪʚʘ ʪʝʢʩʪʘ ʥʘ ʩʦʨʩ-

ʬʘʡʣʦʚʝʪʝ ʧʨʝʜʠ ʢʦʤʧʠʣʘʪʦʨʘ. ʌʠʛ. 71 ʦʧʠʩʚʘ ʪʦʟʠ ʧʨʦʮʝʩ. 

 

 
 

ʌʠʛ. 71 ʇʨʝʜʧʨʦʮʝʩʦʨ 

 
 

 
 

 

ʇʨʝʜʧʨʦʮʝʩʦʨ 

 

ʂʦʤʧʠʣʘʪʦʨ 

#define  SIZE 100  
int  main( void )  
{  
 int  arr[SIZE];  
 /*...*/  
 return  0;  
}  
 

ʆʙʝʢʪʝʥ ʢʦʜ 

 

int  main( void )  
{  
 int  arr[ 100];  
  
 return  0;  
}  

 
ʆʙʨʘʙʦʪʝʥʘ ʉ 

ʧʨʦʛʨʘʤʘ 

ʉ ʧʨʦʛʨʘʤʘ 
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ʇʨʝʜʧʨʦʮʝʩʦʨʲʪ ʩʝ ʫʧʨʘʚʣʷʚʘ ʦʪ ʧʨʝʜʧʨʦʮʝʩʦʨʥʠ ʢʦʤʘʥʜʠ, 

ʥʘʨʝʯʝʥʠ ʦʱʝ ʧʨʝʜʧʨʦʮʝʩʦʨʥʠ ʜʠʨʝʢʪʠʚʠ, ʢʦʠʪʦ ʟʘʧʦʯʚʘʪ 

ʩʲʩ ʩʠʤʚʦʣʘ #.  

 

ɺʩʷʢʘ ʧʨʝʜʧʨʦʮʝʩʦʨʥʘ ʢʦʤʘʥʜʘ ʩʝ ʥʘʤʠʨʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʥʘ 

ʝʜʠʥ ʨʝʜ. ʉʠʤʚʦʣʲʪ ʟʘ ʥʘʯʘʣʦ ʥʘ ʢʦʤʘʥʜʘʪʘ # ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʰʝʩʪʚʘ ʩʘʤʦ ʦʪ ʩʠʤʚʦʣʠ ʟʘ ʠʥʪʝʨʚʘʣʠ ʠ ʭʦʨʠʟʦʥʪʘʣʥʘ 

ʪʘʙʫʣʘʮʠʷ. ʂʨʘʷʪ ʥʘ ʜʠʨʝʢʪʠʚʘʪʘ ʩʝ ʦʪʙʝʣʷʟʚʘ ʩʲʩ ʩʠʤʚʦʣ ʟʘ 

ʥʦʚ ʨʝʜ. ʄʝʞʜʫ ʩʠʤʚʦʣʘ # ʠ ʜʠʨʝʢʪʠʚʘʪʘ ʩʲʱʦ ʤʦʞʝ ʜʘ ʠʤʘ 

ʩʠʤʚʦʣʠ ʟʘ ʠʥʪʝʨʚʘʣʠ ʠ ʭʦʨʠʟʦʥʪʘʣʥʘ ʪʘʙʫʣʘʮʠʷ, ʪ.ʝ. . 

 
ʢɡɢɗɖɡɢɠɨɗɣɠɢɟɒ-ɜɠɞɒɟɖɒ 
 
ɚɝɚ 
†††††††††ʢɡɢɗɖɡɢɠɨɗɣɠɢɟɒ-ɜɠɞɒɟɖɒ 
 
ɚɝɚ 
 
ʢ††††††††ɡɢɗɖɡɢɠɨɗɣɠɢɟɒ-ɜɠɞɒɟɖɒ 

 

ʊʘʙʣ.124 ʧʦʢʘʟʚʘ ʚʩʠʯʢʠ ʧʨʝʜʧʨʦʮʝʩʦʨʥʠ ʢʦʤʘʥʜʠ ʠ 

ʦʧʝʨʘʪʦʨʠ. 

 

ˉ ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

1 #define ɼʝʬʠʥʠʨʘʥʝ ʥʘ  ʤʘʢʨʦʩ 

2 #undef ʆʪʜʝʬʠʥʠʨʘʥʝ ʥʘ  ʤʘʢʨʦʩ 

3 #include ɺʤʲʢʚʘʥʝ ʥʘ ʪʝʢʩʪ ʦʪ ʜʨʫʛ ʬʘʡʣ 

4 #if 

ɼʠʨʝʢʪʠʚʠ ʟʘ ʫʩʣʦʚʥʦ ʢʦʤʧʠʣʠʨʘʥʝ 

5 #ifdef 

6 #ifndef 

7 #else 

8 #endif 

9 #elif 

10 defined 
ʇʨʝʜʧʨʦʮʝʩʦʨʝʥ ʦʧʝʨʘʪʦʨ ʟʘ ʫʩʣʦʚʥʦ 

ʢʦʤʧʠʣʠʨʘʥʝ 

11 #line ɿʘʜʘʚʘʥʝ ʥʘ ʥʦʤʝʨ ʥʘ ʨʝʜ 
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12 #error  
ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʝ ʟʘ ʛʨʝʰʢʘ ʧʦ 

ʚʝʤʝ ʥʘ ʢʦʤʧʠʣʠʨʘʥʝ 

13 #pragma ʀʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤʠ ʜʠʨʝʢʪʠʚʠ 

14 #  
ʇʨʝʜʧʨʦʮʝʩʦʨʝʥ ʦʧʝʨʘʪʦʨ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʥʠʟ 

15 ##  
ʇʨʝʜʧʨʦʮʝʩʦʨʝʥ ʦʧʝʨʘʪʦʨ ʟʘ ʩʲʝʜʠʥʷʚʘʥʝ 

ʥʘ ʧʨʝʜʧʨʦʮʝʩʦʨʥʠ ʣʝʢʩʝʤʠ 

 

ʊʘʙʣ. 124 ʇʨʝʜʧʨʦʮʝʩʦʨʥʠ ʢʦʤʘʥʜʠ ʠ ʦʧʝʨʘʪʦʨʠ 
 

ɻʣʘʚʘʪʘ ʱʝ ʙʲʜʝ ʛʦʪʦʚʘ ʚ ʩʣʝʜʚʘʱʦ ʠʟʜʘʥʠʝ!!! 
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30 ʉʪʘʥʜʘʨʪʥʘ ʉ ʙʠʙʣʠʦʪʝʢʘ 
 

ɽʟʠʢʲʪ ʉ ʧʨʝʜʦʩʪʘʚʷ ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ ʩʪʘʥʜʘʨʪʥʠ ʬʫʥʢʮʠʠ, 

ʥʘʨʝʯʝʥʠ ʙʠʙʣʠʦʪʝʯʥʠ, ʢʦʠʪʦ ʤʦʞʝʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ 

ʥʘʛʦʪʦʚʦ. ɺʩʷʢʘ ʙʠʙʣʠʦʪʝʯʥʘ ʬʫʥʢʮʠʷ ʝ ʜʝʢʣʘʨʠʨʘʥʘ ʚ 

ʭʝʜʲʨ, ʯʠʝʪʦ ʩʲʜʲʨʞʘʥʠʝ ʩʝ ʧʨʘʚʠ ʥʘʣʠʯʥʦ ʚ ʧʨʦʛʨʘʤʘʪʘ 

ʯʨʝʟ #include ʧʨʝʜʧʨʦʮʝʩʦʨʥʘʪʘ ʜʠʨʝʢʪʠʚʘ.  

____________________________________________________ 

 
ɿʘʙʝʣʝʞʢʘ1: ʍʝʜʲʨʲʪ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʬʘʡʣ. ʅʘ ʢʦʤʧʠʣʘʪʦʨʠʪʝ ʝ 

ʧʦʟʚʦʣʝʥʦ ʜʘ ʧʨʝʜʝʬʠʥʠʨʘʪ ʚʲʪʨʝʰʥʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʭʝʜʲʨʠʪʝ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ ʥʘ ʧʨʘʢʪʠʢʘ ʉ ʩʪʘʥʜʘʨʪʥʠʪʝ ʭʝʜʲʨʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚʲʚ 

ʬʘʡʣʦʚʝ. 

_____________________________________________________________ 

 

ʆʩʚʝʥ ʜʝʢʣʘʨʘʮʠʠ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʙʠʙʣʠʦʪʝʯʥʠ ʬʫʥʢʮʠʠ, 

ʭʝʜʲʨ-ʬʘʡʣʦʚʝʪʝ ʩʲʜʲʨʞʘʪ ʜʝʢʣʘʨʘʮʠʠ ʥʘ ʤʘʢʨʦʩʠ ʠ ʪʠʧʦʚʝ 

ʜʘʥʥʠ, ʜʝʬʠʥʠʨʘʥʠ ʚ ʩʘʤʠʷ ʩʪʘʥʜʘʨʪ. 

 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʩʠ ʙʠʙʣʠʦʪʝʯʥʠʪʝ 

ʬʫʥʢʮʠʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʩʣʝʜʥʠʪʝ ʢʘʪʝʛʦʨʠʠ: 

 

Á ʌʫʥʢʮʠʠ ʟʘ ʚʭʦʜ-ʠʟʭʦʜ; 

 

Á ʌʫʥʢʮʠʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʥʠʟʦʚʝ ʠ ʩʠʤʚʦʣʠ; 

 

Á ʌʫʥʢʮʠʠ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ;  

 

Á ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʬʫʥʢʮʠʠ; 

 

Á ʌʫʥʢʮʠʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʠʥʘʤʠʯʥʘ ʧʘʤʝʪ; 

 

Á ʋʧʨʘʚʣʷʚʘʱʠ ʬʫʥʢʮʠʠ; 

 

Á ʌʫʥʢʮʠʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪ; 

 

Á ɼʨʫʛʠ ʬʫʥʢʮʠʠ. 
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ANSI ʉ ʩʪʘʥʜʘʨʪʲʪ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʭʝʜʲʨʠ: 

ˉ ʭʝʜʲʨ-ʬʘʡʣ ʢʨʘʪʢʦ ʦʧʠʩʘʥʠʝ 

1 <assert.h>   ɼʝʬʠʥʠʨʘ ʤʘʢʨʦʩʘ assert() ʟʘ ʜʠʘʛʥʦʩʪʠʯʥʠ ʮʝʣʠ. 

2 <complex.h>ʉ99 ʆʩʠʛʫʨʷʚʘ ʧʦʜʜʨʲʞʢʘ ʟʘ ʢʦʤʧʣʝʢʩʥʠ ʯʠʩʣʘ 

3 <ctype.h> ʌʫʥʢʮʠʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʤʚʦʣʠ 

4 <errno.h>   ʉʲʦʙʱʝʥʠʷ ʟʘ ʛʨʝʰʢʠ ʚ ʙʠʙʣʠʦʪʝʯʥʠ ʬʫʥʢʮʠʠ 

5 <fenv.h> ʉ99 ʆʩʠʛʫʨʷʚʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʯʠʩʣʘ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

6 
<float.h>   

ɼʝʬʠʥʠʨʘ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤʠ ʛʨʘʥʠʮʠ 

ʟʘ ʪʠʧʦʚʝ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

7 <inttypes.h> ʉ99 ʌʦʨʤʘʪʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ 

8 <iso646.h> ʉ95 
ʄʘʢʨʦʩʠ-ʩʠʥʦʥʠʤʠ ʥʘ ʉ ʣʦʛʠʯʝʩʢʠʪʝ ʠ ʙʠʪʦʚʠʪʝ 

ʦʧʝʨʘʪʦʨʠ 

9 
<limits .h>   

ɼʝʬʠʥʠʨʘ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤʠ ʛʨʘʥʠʮʠ 

ʟʘ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ ʠ ʜʨʫʛʠ ʥʝʱʘ 

10 <locale.h>   ɼʝʬʠʥʠʨʘ ʩʨʝʜʩʪʚʘ ʟʘ ʧʦʜʨʲʞʢʘ ʥʘ ʣʦʢʘʣʠʟʘʮʠʷ 

11 <math.h> ʌʫʥʢʮʠʠ ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ 

12 <setjmp.h> 
ɼʝʬʠʥʠʨʘ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʦʙʠʢʘʣʷʥʝ ʥʘ ʥʦʨʤʘʣʥʦʪʦ 

ʠʟʚʠʢʚʘʥʝ ʠ ʚʨʲʱʘʥʝ ʦʪ ʬʫʥʢʮʠʷ 

13 <signal.h> ɼʝʬʠʥʠʨʘ ʩʨʝʜʩʪʚʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠ 

14 <stdalign.h> ʉ11 
ɼʝʬʠʥʠʨʘ ʤʘʢʨʦʩʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʧʦʜʨʘʚʥʷʚʘʥʝʪʦ 

15 <stdarg.h> 
ʇʦʜʜʨʲʞʢʘ ʥʘ ʬʫʥʢʮʠʠ ʩ ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ 

ʘʨʛʫʤʝʥʪʠ 

16 <stdatomic.h> ʉ11 ʇʦʜʜʨʲʞʢʘ ʥʘ ʘʪʦʤʠʯʥʠ ʪʠʧʦʚʝ 

17 <stdbool.h> ʉ99 ɼʝʬʠʥʠʨʘ ʤʘʢʨʦʩʠ ʟʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʪʠʧ _Bool 

18 <stddef.h> 
ʉʲʜʲʨʞʘ ʩʪʘʥʜʘʨʪʥʠ ʜʝʢʣʘʨʘʮʠʠ ʥʘ ʤʘʢʨʦʩʠ ʠ 

ʪʠʧʦʚʝ 

19 <stdint.h> ʉ99 
ɼʝʬʠʥʠʨʘ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ ʩ ʬʠʢʩʠʨʘʥʘ 

ʜʲʣʞʠʥʘ 

20 <stdio.h> ʌʫʥʢʮʠʠ ʟʘ ʚʭʦʜ-ʠʟʭʦʜ 

21 <stdlib.h> ʌʫʥʢʮʠʠ ʟʘ ʦʙʱʘ ʫʧʦʪʨʝʙʘ 

22 <stdnoreturn.h> ʉ11 ɼʝʬʠʥʠʨʘ ʤʘʢʨʦʩ noreturn 

23 <string.h> ʌʫʥʢʮʠʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʥʠʟʦʚʝ 

24 <tgmath.h> ʉ99 
ɼʝʬʠʥʠʨʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʤʘʪʝʤʘʪʠʢʘ ʩ ʦʙʦʙʱʝʥʠ 

ʪʠʧʦʚʝ 

25 <thread.h> ʉ11 ʌʫʥʢʮʠʠ ʟʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪ 
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26 <time.h> ʌʫʥʢʮʠʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʚʨʝʤʝ ʠ ʜʘʪʘ 

27 <uchar.h> ʉ11 ʌʫʥʢʮʠʠ ʟʘ ʧʦʜʜʨʲʞʢʘ ʥʘ Unicode ʩʠʤʚʦʣʠ 

28 <wchar.h> ʉ95 
ʌʫʥʢʮʠʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʰʠʨʦʢʠ ʠ ʤʥʦʛʦʙʘʡʪʦʚʠ 

ʥʠʟʦʚʝ 

29 <wctype.h> ʉ95 ʌʫʥʢʮʠʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʰʠʨʦʢʠ ʩʠʤʚʦʣʠ 

 

ʊʘʙʣ. 125 ʉʪʘʥʜʘʨʪʥʠ ʭʝʜʲʨʠ 
 

ɻʣʘʚʘʪʘ ʱʝ ʙʲʜʝ ʛʦʪʦʚʘ ʚ ʩʣʝʜʚʘʱʦ ʠʟʜʘʥʠʝ!!! 
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31 ʉ ʧʨʦʛʨʘʤʥʠ ʪʝʭʥʠʢʠ 

 

ɻʣʘʚʘʪʘ ʱʝ ʙʲʜʝ ʛʦʪʦʚʘ ʚ ʩʣʝʜʚʘʱʦ ʠʟʜʘʥʠʝ!!! 
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ʏʘʩʪ III 

ʇʨʘʚʠʣʘ ʠ ʩʲʚʝʪʠ ʧʨʠ 
ʧʠʩʘʥʝ ʥʘ ʉ-ʢʦʜ 

 

 
 



 

 
394 
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32 ɺʲʚʝʜʝʥʠʝ 

 

ɺ ʪʘʟʠ ʛʣʘʚʘ ʱʝ ɺʠ ʟʘʧʦʟʥʘʷ ʩ ʧʨʠʤʝʨʝʥ ʩʪʠʣ ʥʘ ʧʠʩʘʥʝ ʥʘ 

ʉ-ʧʨʦʛʨʘʤʠ. ʊʦʚʘ ʚʢʣʶʯʚʘ: 

 

Á ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ; 

 

Á ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʬʘʡʣ; 

 

Á ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʬʫʥʢʮʠʷ; 

 

Á ʂʦʤʝʥʪʘʨʠ; 

 

Á ʀʤʝʥʫʚʘʥʝ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ; 

 

Á ʌʦʨʤʘʪʠʨʘʥʝ ʥʘ ʢʦʜʘ; 

 

Á ʇʨʝʥʦʩʠʤʦʩʪ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ. 

 

ʉʲʱʝʩʪʚʫʚʘʪ ʥʷʢʦʣʢʦ ʩʪʘʥʜʘʨʪʘ, ʢʦʠʪʦ ʜʝʬʠʥʠʨʘʪ ʥʘʙʦʨ ʦʪ 

ʧʨʘʚʠʣʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʟʠʢʘ ʉ (MISRA -C, CERT-C, 

HIS).  

 

ɿʘ ʩʲʞʘʣʝʥʠʝ ʥʷʤʘ ʝʜʠʥʝʥ ʚʲʟʧʨʠʝʪ ʩʪʠʣ ʥʘ ʧʠʩʘʥʝ ʥʘ ʉ-

ʧʨʦʛʨʘʤʠ. ʈʘʟʣʠʯʥʠʪʝ ʢʦʤʧʘʥʠʠ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʨʘʟʙʠʨʘʥʠʷ 

ʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷ.  

 

ʉʣʝʜʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʩʪʠʣ ʠ ʧʨʘʚʠʣʘ ʧʨʠ ʧʠʩʘʥʝ ʥʘ ʉ-

ʧʨʦʛʨʘʤʠ ʧʨʘʚʷʪ ʢʦʜʘ: 

 

Á ʏʝʪʣʠʚ; 

 

Á ʃʝʩʝʥ ʟʘ ʧʦʜʜʨʲʞʢʘ; 

 

Á ʃʝʩʝʥ ʟʘ ʪʝʩʪʚʘʥʝ, ʜʝʙʲʛʚʘʥʝ ʠ ʦʙʥʦʚʷʚʘʥʝ; 
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Á ʅʘʜʝʞʜʝʥ. 

 

ʑʝ ɺʠ ʟʘʧʦʟʥʘʷ ʩʲʱʦ ʠ ʩ ʥʷʢʦʠ ʩʣʘʙʦʩʪʠ ʚ ʝʟʠʢʘ ʉ, ʢʦʠʪʦ ʜʘ 

ʠʟʙʷʛʚʘʪʝ. ʅʘʢʨʘʷ ʱʝ ʟʘʚʲʨʰʘ ʩ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ 

ʩʦʬʪʫʝʨʠ ʟʘ ʪʝʩʪʚʘʥʝ ʥʘ ʉ-ʢʦʜ. 
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33 ʉʪʠʣ ʥʘ ʧʠʩʘʥʝ ʥʘ ʉ-ʧʨʦʛʨʘʤʠ 

ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

  

ʆʨʛʘʥʠʟʠʨʘʡʪʝ ʧʨʦʛʨʘʤʠʪʝ ʩʠ ʚʲʚ ʬʘʡʣʦʚʝ. ʆʪʜʝʣʝʪʝ 

ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ ʥʘ ʢʦʜʘ ʦʪ ʠʥʪʝʨʬʝʡʩʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ ʜʘ 

ʧʦʩʪʘʚʠʪʝ ʜʝʬʠʥʠʮʠʠʪʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʠ ʧʨʦʤʝʥʣʠʚʠʪʝ ʚ 

ʩʦʨʩ-ʬʘʡʣʦʚʝ (ʬʘʡʣʦʚʝ ʩ ʨʘʟʰʠʨʝʥʠʝ .c). ʀʟʥʝʩʝʪʝ 

ʠʥʪʝʨʬʝʡʩʘ (ʜʝʢʣʘʨʘʮʠʠʪʝ ʥʘ ʛʣʦʙʘʣʥʠ ʬʫʥʢʮʠʠ, 

ʧʨʦʤʝʥʣʠʚʠ, ʤʘʢʨʦʩʠ ʠ ʪʠʧʦʚʝ) ʚ ʭʝʜʲʨ-ʬʘʡʣʦʚʝ (ʬʘʡʣʦʚʝ ʩ 

ʨʘʟʰʠʨʝʥʠʝ .h).  

 

 

 

 

 

ɺʩʝʢʠ ʩʦʨʩ-ʬʘʡʣ ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘ ʩʘʤʦ ʣʦʛʠʯʝʩʢʠ 

ʩʚʲʨʟʘʥʠ ʬʫʥʢʮʠʠ, ʧʨʦʤʝʥʣʠʚʠ, ʪʠʧʦʚʝ ʠ ʤʘʢʨʦʩʠ. 

 

ɺʩʝʢʠ ʩʦʨʩ-ʬʘʡʣ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʩʲʦʪʚʝʪʥʠʷ ʠʥʪʝʨʬʝʡʩʝʥ 

ʭʝʜʲʨ-ʬʘʡʣ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʠʨʝʢʪʠʚʘʨʘ #include. 

 

ʉʦʨʩ-ʬʘʡʣʲʪ ʠ ʩʲʦʪʚʝʪʥʠʷʪ ʤʫ ʠʥʪʝʨʬʝʡʩʝʥ ʭʝʜʲʨ-ʬʘʡʣ 

ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʝʜʥʦ ʠ ʩʲʱʦ ʠʤʝ, ʦʪʨʘʟʷʚʘʱʦ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ.  

 

ɺʩʝʢʠ ʩʦʨʩ-ʬʘʡʣ, ʢʦʡʪʦ ʠʟʧʦʣʟʚʘ ʚʲʥʰʥʠ ʬʫʥʢʮʠʠ, 

ʧʨʦʤʝʥʣʠʚʠ, ʪʠʧʦʚʝ ʠʣʠ ʤʘʢʨʦʩʠ, ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ 

ʠʥʪʝʨʬʝʡʩʥʠʪʝ ʭʝʜʲʨ-ʬʘʡʣʦʚʝ, ʩʲʜʲʨʞʘʱʠ ʪʝʭʥʠʪʝ 

ʜʝʢʣʘʨʘʮʠʠ.  

 

ʈʘʟʜʝʣʝʪʝ ʢʦʜʘ ʥʘ ʜʚʝ ʥʠʚʘ: ʥʠʩʢʦ (ʜʨʘʡʚʝʨʠ) ʠ ʚʠʩʦʢʦ 

(ʧʨʠʣʦʞʝʥʠʷ). ɼʨʘʡʚʝʨʠʪʝ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʢʦʥʬʠʛʫʨʠʨʘʥʝʪʦ 

ʥʘ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʇʨʠʣʦʞʝʥʠʷʪʘ  

ʩʘ ʧʨʦʛʨʘʤʠ ʦʪ ʧʦ-ʚʠʦʢʦ ʥʠʚʦ, ʢʦʠʪʦ ʢʦʤʫʥʠʢʠʨʘʪ ʩ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠ ʚʲʥʰʥʠʷ ʩʚʷʪ ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʘʡʚʝʨʠʪʝ. 

ʂʘʢʚʦ ʦʟʥʘʯʘʚʘ ʝʜʥʦ ʧʨʠʣʦʞʝʥʠʝ ʜʘ ʢʦʤʫʥʠʢʠʨʘ ʩ 

 ʭʝʜʲʨ-ʬʘʡʣ (*.h) 

ʩʦʨʩ-ʬʘʡʣ    (*.c) 

ʉʲʜʲʨʞʘ ʠʥʪʝʨʬʝʡʩʘ 

ʉʲʜʲʨʞʘ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ 
ʬʘʡʣ 
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ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʘʡʚʝʨʠʪʝ?  ʅʘʡ-ʧʨʦʩʪʦ 

ʢʘʟʘʥʦ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʝ ʪʨʷʙʚʘ ʜʘ Ăʧʦʟʥʘʚʘò 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠʣʠ ʧʦ-ʪʦʯʥʦ ʟʘ ʝʜʥʦ ʧʨʠʣʦʞʝʥʠʝ ʚʩʠʯʢʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʪʨʷʙʚʘ ʜʘ ʠʟʛʣʝʞʜʘʪ ʝʜʥʘʢʚʦ, ʪ.ʝ. . 

ʣʦʛʠʢʘʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʟʘʚʠʩʠ ʦʪ ʘʨʭʠʪʝʢʪʫʨʘʪʘ 

ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʊʦʚʘ ʨʘʟʙʠʨʘ ʩʝ ʝ ʚʷʨʥʦ, ʘʢʦ ʠʩʢʘʪʝ ʜʘ 

ʥʘʧʨʘʚʠʪʝ ʧʨʠʣʦʞʝʥʠʷʪʘ ʩʠ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʧʨʝʥʦʩʠʤʠ ʥʘ 

ʜʨʫʛʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʥʘ ʘʨʭʠʪʝʢʪʫʨʘ. ɿʘ ʮʝʣʪʘ ʨʝʩʫʨʩʠʪʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʥʝ ʩʝ ʜʦʩʪʲʧʚʘʪ ʜʠʨʝʢʪʥʦ, ʘ ʢʦʩʚʝʥʦ, ʯʨʝʟ 

ʜʨʘʡʚʝʨʠʪʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʧʦʩʪʠʛʘ ʥʝʟʘʚʠʩʠʤʦʩʪ ʥʘ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʦʪ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠ ʣʝʩʥʘ 

ʧʨʝʥʦʩʠʤʦʩʪ ʥʘ ʜʨʫʛ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

 

ʊʠʧʠʯʥʦ ʟʘ ʚʩʝʢʠ ʝʜʥʦʬʫʥʢʮʠʦʥʘʣʝʥ ʧʝʨʠʬʝʨʝʥ ʤʦʜʫʣ 

(ʥʘʧʨʠʤʝʨ ɸʎʇ) ʦʪʛʦʚʘʨʷ ʦʪʜʝʣʝʥ ʜʨʘʡʚʝʨ. ʊʠʧʠʯʥʦ ʟʘ 

ʚʩʷʢʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʧʝʨʠʬʝʨʥʠ 

ʤʦʜʫʣʠ (ʪʠʧʠʯʝʥ ʧʨʠʤʝʨ ʩʘ ʪʘʡʤʝʨʠʪʝ, ʢʦʠʪʦ ʠʟʧʲʣʥʷʚʘʪ 

ʨʘʟʥʦʨʦʜʥʠ ʬʫʥʢʮʠʠ: ʙʨʦʷʯ, ʪʘʡʤʝʨ, ʧʨʝʭʚʘʱʘʥʝ, 

ʩʨʘʚʥʷʚʘʥʝ ʠ ʜʨ.) ʦʪʛʦʚʘʨʷ ʦʪʜʝʣʝʥ ʜʨʘʡʚʝʨ. ɼʦʧʫʩʪʠʤʦ ʝ 

ʦʙʘʯʝ ʝʜʠʥ ʜʨʘʡʚʝʨ ʜʘ ʦʪʛʦʚʘʨʷ ʟʘ ʥʷʢʦʣʢʦ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ 

ʝʜʥʦʚʨʝʤʝʥʥʦ.  

 

ɿʘ ʜʘ ʧʦʩʪʠʛʥʝʪʝ ʧʨʝʠʟʧʦʣʟʚʘʝʤʦʩʪ ʥʘ ʜʨʘʡʚʝʨʠʪʝ ʚ ʜʨʫʛʠ 

ʧʨʦʝʢʪʠ, ʦʪʜʝʣʝʪʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʚ ʦʪʜʝʣʝʥ 

ʬʘʡʣ. ɼʦʙʘʚʝʪʝ _Cfg ʢʲʤ ʠʤʝʪʦ ʥʘ ʬʘʡʣʘ, ʟʘ ʜʘ ʫʢʘʞʝʪʝ 

ʥʝʛʦʚʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ: 

 

Port.c ï ʆʩʥʦʚʝʥ ʬʘʡʣ, ʦʪʛʦʚʘʨʷʱ ʟʘ ʠʥʠʮʠʘʣʠʟʘʮʠʷʪʘ 

(ʢʦʥʬʠʛʫʨʠʨʘʥʝʪʦ) ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʧʦʨʪʦʚʝʪʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʇʦʨʪʦʚʝʪʝ ʩʝ ʢʦʥʬʠʛʫʨʠʨʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʧʘʨʘʤʝʪʨʠʪʝ, ʫʢʘʟʘʥʠ ʚʲʚ ʬʘʡʣʘ Port_Cfg.c. 

 

Port_Cfg.c ï ʂʦʥʬʠʛʫʨʘʮʠʦʥʝʥ ʬʘʡʣ. ʉʲʜʲʨʞʘ ʢʦʥʬʠʛʫʨʘ-

ʮʠʦʥʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʜʨʘʡʚʝʨʘ (ʧʦʩʦʢʘ ʥʘ ʠʟʚʦʜʠʪʝ, 

ʨʘʟʨʝʰʘʚʘʥʝ/ʟʘʙʨʘʥʷʚʘʥʝ ʥʘ ʠʟʪʝʛʣʷʱʠʪʝ ʨʝʟʠʩʪʦʨʠ, 

ʨʘʟʨʝʰʘʚʘʥʝ/ʟʘʙʨʘʥʷʚʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ 

ʠʟʚʦʜʠʪʝ ʠ ʪ.ʥ.). 
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ʇʦʜʦʙʥʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʜʨʘʡʚʝʨʥʠʷ ʢʦʜ ʧʦʟʚʦʣʷʚʘ ʣʝʩʥʘ 

ʧʨʝʠʟʧʦʣʟʚʘʝʤʦʩʪ ʠ ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʚ 

ʜʨʫʛʠ ʧʨʦʝʢʪʠ, ʠʟʧʦʣʟʚʘʱʠ ʩʲʱʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʧʨʠʤʝʨʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ 

ʧʨʦʛʨʘʤʘ. 

                                               

    
ʌʠʛ. 72 ʇʨʠʤʝʨʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʨʦʛʨʘʤʘ 

 

ʇʨʦʛʨʘʤʘʪʘ ʦʪ ʌʠʛ.72 ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʷʢʦʣʢʦ ʧʨʠʣʦʞʝʥʠʷ: 

KbdControl  (ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʢʣʘʚʠʘʪʫʨʘ), LcdControl  

(ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʪʝʯʥʦʢʨʠʩʪʘʣʝʥ ʜʠʩʧʣʝʡ), LʝdControl  

(ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʩʚʝʪʦʜʠʦʜ), ʠ ʪ.ʥ. ʇʨʠʣʦʞʝʥʠʷʪʘ 

ʢʦʤʫʥʠʢʠʨʘʪ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʘʡʚʝʨʠʪʝ: 

Adc (ɼʨʘʡʚʝʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ɸʎʇ), Port (ɼʨʘʡʚʝʨ ʟʘ 

ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ  ʧʦʨʪʦʚʝʪʝ),  Dio (ɼʨʘʡʚʝʨ ʟʘ ʟʘʧʠʩ/ʯʝʪʝʥʝ 

ʥʘ ʜʘʥʥʠ ʚ/ʦʪ ʧʦʨʪʦʚʝʪʝ), Mcu (ɼʨʘʡʚʝʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʩʠʩʪʝʤʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʢʘʪʦ ʪʘʢʪʦʚ 

ʛʝʥʝʨʘʪʦʨ ʠ ʜʨ.) ʠ ʪ.ʥ. 

 

ʉʣʝʜʚʘʱʠʷʪ ʦʧʨʦʩʪʝʥ ʧʨʠʤʝʨ ʠʣʶʩʪʨʠʨʘ ʧʦʣʟʘʪʘ ʦʪ 

ʅʠʩʢʦ ʥʠʚʦ 

(ʜʨʘʡʚʝʨʠ) 

ɺʠʩʦʢʦ ʥʠʚʦ 

(ʧʨʠʣʦʞʝʥʠʷ) 
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ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʥʠʚʘ (ʩʣʦʝʚʝ).  

 

ɼʘ ʚʟʝʤʝʤ ʧʨʠʣʦʞʝʥʠʝʪʦ LedControl, ʯʠʝʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ 

ʝ ʜʘ ʫʧʨʘʚʣʷʚʘ ʩʚʝʪʦʜʠʦʜ (ʚʢʣʶʯʚʘ ʛʦ, ʠʟʢʣʶʯʚʘ ʛʦ, ʢʘʨʘ ʛʦ 

ʜʘ ʤʠʛʘ ʠ ʪ.ʥ.) ʩ ʧʦʤʦʱʪʘ ʥʘ ʬʫʥʢʮʠʠ ʢʘʪʦ ʪʝʟʠ: 

 
LedControl .c  

 
void  LedCtrl_ On( void )  
{  
 
}  
 
void  LedCtrl_ Off ( void )  
{  
 
}  
 
void  LedCtrl_ Blinking( void )  
{  
 
}  

 

ɼʘ ʜʦʧʫʩʥʝʤ, ʯʝ ʠʟʧʦʣʟʚʘʥʠʷʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʝ Z8F083A ʠ 

ʩʚʝʪʦʜʠʦʜʲʪ ʝ ʩʚʲʨʟʘʥ ʢʲʤ ʠʟʚʦʜ PA1. ʅʝʢʘ ʩʝʛʘ ʜʘ 

ʧʦʧʲʣʥʠʤ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʛʦʨʥʠʪʝ ʬʫʥʢʮʠʠ, ʪʘʢʘ ʯʝ ʜʘ 

ʜʦʩʪʲʧʚʘʪ ʜʠʨʝʢʪʥʦ ʨʝʛʠʩʪʨʠʪʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʟʘ ʜʘ 

ʠʟʚʲʨʰʚʘʪ ʟʘʜʘʯʘʪʘ ʩʠ. 

 
LedControl .c  

 
void  LedCtrl _On( void )  
{  
 PAOUT1 |= 1 << 1; Ƴǉ Ƞɜɝɰɩɔɒɟɗ ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
}  
 
void  LedCtrl _Off ( void )  
{  
 PAOUT &= ~(1 << 1); Ƴǉ Ȧəɜɝɰɩɔɒɟɗ ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
}  
 
void  LedCtrl _Blinking ( void )  
{  
 while ( TRUE == l edBlinking )  
 {  
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  PAOUT |= 1 << 1;  Ƴǉ Ƞɜɝɰɩɔɒɟɗ ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
  Wait ();  Ƴǉ ȭɒɥəɒ ǉƳ 
  PAOUT &= ~(1 << 1);  Ƴǉ Ȧəɜɝɰɩɔɒɟɗ ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
  Wait ();  Ƴǉ ȭɒɥəɒ ǉƳ 
 }  
}  

 

 
 

 ʌʠʛ. 73 LedControl  Ÿ PAOUT ŸZ8F083A 

_____________________________________________________________ 

 
ɿʘʙʝʣʝʞʢʘ1: PAOUT ʝ ʠʤʝʪʦ ʥʘ ʨʝʛʠʩʪʲʨʘ, ʢʦʡʪʦ ʩʣʫʞʠ ʟʘ ʠʟʚʝʞʜʘʥʝ 

ʥʘ ʜʘʥʥʠ ʥʘ ʧʦʨʪ A ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ Z8F083A. 

_____________________________________________________________ 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʬʫʥʢʮʠʠʪʝ LedCtrl_On() ʠ 

LedCtrl_Off()  ʜʦʩʪʲʧʚʘʪ ʜʠʨʝʢʪʥʦ ʨʝʛʠʩʪʲʨʘ PAOUT ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

 

ʉʝʛʘ ʜʘ ʜʦʧʫʩʥʝʤ, ʯʝ ʧʦ ʥʷʢʘʢʚʘ ʧʨʠʯʠʥʘ ʪʨʷʙʚʘ ʜʘ ʩʤʝʥʠʤ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩ ʜʨʫʛ ʩ ʘʙʩʦʣʶʪʥʦ ʨʘʟʣʠʯʥʘ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʥʘʧʨʠʤʝʨ PIC16F1719, ʠ ʩʚʝʪʦʜʠʦʜʲʪ ʝ ʩʚʲʨʟʘʥ ʢʲʤ ʠʟʚʦʜ 

RB2. ʅʘʰʠʪʝ ʬʫʥʢʮʠʠ ʧʨʠʜʦʙʠʚʘʪ ʩʣʝʜʥʠʷ ʚʠʜ:  

 
LedControl . c 

 
void  LedCtrl _On( void )  
{  

 

 

LedControl  

 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ Z8F083A 

void  LedCtrl _LedOn(void ){  
PAOUT |= 1 << 1 ;  

}  

 

PORTA 

0 

       

1 2 3 4 5 6 7 

PAOUT 

ʉʚʝʪʦʜʠʦʜ 
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 LATB1 |= 1 << 2; Ƴǉ Ƞɜɝɰɩɔɒɟɗ ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
}  
 
void  LedCtrl _Off ( void )  
{  
 LATB &= ~(1 << 2); Ƴǉ Ȧəɜɝɰɩɔɒɟɗ ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
}  

 
void  LedCtrl _Blinking ( void )  
{  
 While ( TRUE == bLedBlinking )  
 {  
  LATB |= 1 << 2;  Ƴǉ Ƞɜɝɰɩɔɒɟɗ ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
  Wait ();  Ƴǉ ȭɒɥəɒ ǉƳ 
  LATB &= ~(1 << 2);  Ƴǉ Ȧəɜɝɰɩɔɒɟɗ ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
  Wait ();  Ƴǉ ȭɒɥəɒ ǉƳ 
 }  
}  

_____________________________________________________________ 

 
ɿʘʙʝʣʝʞʢʘ1: LATB ʝ ʠʤʝʪʦ ʥʘ ʨʝʛʠʩʪʲʨʘ, ʢʦʡʪʦ ʩʣʫʞʠ ʟʘ ʠʟʚʝʞʜʘʥʝ ʥʘ 

ʜʘʥʥʠ ʥʘ ʧʦʨʪ B ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ PIC16F1719. 

_____________________________________________________________ 

 

ɺʠʞʜʘʪʝ, ʯʝ ʩʝ ʥʘʣʦʞʠ ʜʘ ʧʨʝʥʘʧʠʰʝʤ ʪʝʟʠ ʬʫʥʢʮʠʠ, 

ʠʟʧʦʣʟʚʘʡʢʠ ʨʝʛʠʩʪʨʠʪʝ ʥʘ ʥʦʚʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ.  

 

 
  

ʌʠʛ. 74 LedControl  Ÿ LATB  ŸPIC16F1719 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ PIC16F1719 

 

 

LedControl  

 

void  LedCtrl _On(void ){  
LATB |= 1 << 2 ;  

}  

 

PORTB 

0 

       

1 2 3 4 5 6 7 

LATB 

ʉʚʝʪʦʜʠʦʜ 
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ʅʝʢʘ ʩʝʛʘ ʜʘ ʧʨʦʤʝʥʠʤ ʧʨʦʛʨʘʤʘʪʘ ʠ ʜʘ ʩʠ ʥʘʧʠʰʝʤ ʜʨʘʡʚʝʨ, 

ʢʦʡʪʦ ʩʲʜʲʨʞʘ ʬʫʥʢʮʠʷ ʟʘ ʟʘʧʠʩ ʥʘ ʜʘʥʥʠ ʥʘ ʠʟʚʦʜʠʪʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ Z8F083A. ʑʝ ʥʘʨʝʯʝʤ ʜʨʘʡʚʝʨʘ Dio (ʦʪ 

Digital Input Output ). ʉʲʱʦ ʪʘʢʘ ʤʦʞʝʤ ʜʘ ʜʘʜʝʤ 

ʠʥʬʦʨʤʘʪʠʚʥʠ ʠʤʝʥʘ ʥʘ ʠʟʚʦʜʠʪʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ, ʢʦʷʪʦ ʠʟʧʲʣʥʷʚʘʪ. ɼʘ 

ʧʨʝʜʧʦʣʦʞʠʤ, ʯʝ ʨʦʣʷʪʘ ʥʘ ʥʘʰʠʷ ʩʚʝʪʦʜʠʦʜ ʝ ʜʘ ʤʠʛʘ, 

ʢʦʛʘʪʦ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʠʟʤʝʨʝʥʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʝʥ ʩʝʥʟʦʨ, ʝ 

ʧʦʜ ʥʷʢʘʢʚʘ ʧʨʘʛʦʚʘ ʩʪʦʡʥʦʩʪ, ʠ ʜʘ ʩʚʝʪʠ ʧʦʩʪʦʷʥʥʦ, ʢʦʛʘʪʦ 

ʧʨʘʛʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʜʦʩʪʠʛʥʘʪʘ. ʄʦʞʝʤ ʜʘ ʥʘʨʝʯʝʤ ʠʟʚʦʜʘ 

TEMP_STATUS_LED ʧʨʠʤʝʨʥʦ.  

 
Dio .c  

 
#define  TEMP_STATUS_LED  0 
 
#define  DIO_LOW  0 
#define  DIO_HIGH  1 
 
void  Dio _Wri tePin  ( int  pinName, int  pinLevel )  
{  
 switch (pinName)  

{  
case TEMP_STATUS_LED:  
 if (DIO_HIGH == pinLevel)  

PAOUT |= 1 << 1 ; Ƴǉ ʦ γ 0!ʦ ǉƳ 
 else   

PAOUT &= ~(1 << 1);  Ƴǉ ʣ γ 0!ʦ ǉƳ 
...  
}  

}  
 

ɺ ʧʨʠʣʦʞʝʥʠʝʪʦ LedControl  ʤʦʞʝʤ ʜʘ ʠʟʧʦʣʟʚʘʤʝ 

ʬʫʥʢʮʠʷʪʘ Dio_WritePin(), ʟʘ ʜʘ ʠʟʚʝʜʝʤ ʥʝʦʙʭʦʜʠʤʦʪʦ ʥʠʚʦ 

ʥʘ ʠʟʚʦʜ TEMP_STATUS_LED. 

 
LedControl .c  
 
void  LedCtrl _On( void )  
{  
 Dio _WritePin ( TEMP_STATUS_LED, DIO_HIGH) ; Ƴǉ Ƞɜɝɰɩɔɒɟɗ ɟɒ 
ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
}  
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void  LedCtrl _Off ( void )  
{  
 Dio _WritePin ( TEMP_STATUS_LED, DIO_LOW) ; Ƴǉ Ȧəɜɝɰɩɔɒɟɗ ɟɒ 
ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
}  

 
void  LedCtrl _Blinking ( void )  
{  
 while ( TRUE == l edBlinking )  
 {  
  Dio _WritePin ( TEMP_STATUS_LED, DIO_HIGH) ; Ƴǉ Ƞɜɝɰɩɔɒɟɗ 
ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
  Wait ();  Ƴǉ ȭɒɥəɒ ǉƳ 
  Dio _WritePin ( TEMP_STATUS_LED, DIO_LOW) ; Ƴǉ Ȧəɜɝɰɩɔɒɟɗ 
ɟɒ ɣɔɗɤɠɖɚɠɖɒ ǉƳ 
  Wait ();  Ƴǉ ȭɒɥəɒ ǉƳ 
 }  
}  

 

ʌʠʛ.75 ʠʣʶʩʪʨʠʨʘ ʛʦʨʥʘʪʘ ʧʨʦʛʨʘʤʘ. ɿʘʙʝʣʝʞʝʪʝ, ʯʝ ʤʝʞʜʫ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩʝ ʧʦʷʚʠ ʥʦʚ ʩʣʦʡ, ʢʦʡʪʦ 

ʦʩʲʱʝʩʪʚʷʚʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʪʷʭ. 

 

 
 

ʌʠʛ. 75 LedControl Ÿ Dio ŸZ8F083A 

 

 

Dio 

 

 

LedControl  

 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ Z8F083A 

void  LedCtrl _LedOn(void ){  
Dio _WritePin ( TEMP_STATUS_LED, DIO_HIGH);  

}  

void  Dio_WritePin( int  pinName, int  pinLevel){  
 ...  

PAOUT |= 1 << 1 ;  
}  

 

 

PORTA 

0 

       

1 2 3 4 5 6 7 

PAOUT 

ʉʚʝʪʦʜʠʦʜ 
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ɸʢʦ ʦʪʥʦʚʦ ʩʝ ʚʲʨʥʝʤ ʥʘ ʩʮʝʥʘʨʠʷ ʩ ʧʦʜʤʷʥʘ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩ PIC16F1719, ʝʜʠʥʩʪʚʝʥʦʪʦ, ʢʦʝʪʦ ʪʨʷʙʚʘ 

ʜʘ ʥʘʧʨʘʚʠʤ ʝ ʜʘ ʧʨʦʤʝʥʠʤ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ 

Dio_WritePin(), ʪʘʢʘ ʯʝ ʜʘ ʚʲʨʰʠ ʩʲʱʘʪʘ ʟʘʜʘʯʘ, ʥʦ ʩ 

ʠʟʚʦʜʠʪʝ ʥʘ ʥʦʚʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ.  
 
Dio .c  
 
#define  TEMP_STATUS_LED 0 
 
#define  DIO_LOW  0 
#define  DIO_HIGH  1 
 
void  Dio_WritePin  ( int  pinName, int  pinLevel)  
{  
 switch(pinName)  

{  
case TEMP_STATUS_LED:  
 if (DIO_HIGH == pinLevel)  

LATB |= 1 << 2; Ƴǉ ʦ γ RB2 */  
 else   

LATB &= ~(1 << 2);  Ƴǉ ʣ γ RB2 */  
...  
}  

}  
 

ʌʠʛ.76 ʧʦʢʘʟʚʘ ʠʣʶʩʪʨʠʨʘ ʛʦʨʥʘʪʘ ʧʨʦʛʨʘʤʘ. ʉʘʤʠ ʤʦʞʝ ʜʘ 

ʟʘʙʝʣʝʞʠʪʝ, ʯʝ ʧʨʠʣʦʞʝʥʠʝʪʦ LedControl  ʦʩʪʘʚʘ 

ʥʝʧʨʦʤʝʥʝʥʦ ʠ ʤʦʞʝ ʜʠʨʝʢʪʥʦ ʜʘ ʩʝ ʧʨʝʥʝʩʝ ʥʘ ʥʦʚʘʪʘ 

ʭʘʨʜʫʝʨʥʘ ʧʣʘʪʬʦʨʤʘ.  ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʩʚʝʪʦʜʠʦʜʘ, 

ʫʩʣʦʚʥʦ ʥʘʠʤʝʥʫʚʘʥ ʦʪ ʥʘʩ TEMP_STATUS_LED, ʠʟʛʣʝʞʜʘ 

ʧʦ ʝʜʠʥ ʠ ʩʲʱ ʥʘʯʠʥ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʧʦʣʟʚʘʥʠʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

 

ʌʠʛ.77 ʦʧʠʩʚʘ ʚ ʦʙʦʙʱʝʥ ʚʠʜ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʘ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʨʘʡʚʝʨʠ, ʠ ʚʨʲʟʢʘʪʘ ʠʤ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

ʇʦʜʦʙʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʚʠʰʘʚʘ ʥʝ ʩʘʤʦ ʧʨʝʥʦʩʠʤʦʩʪʪʘ ʡ ʥʘ 

ʜʨʫʛʘ ʭʘʨʜʫʝʨʥʘ ʧʣʘʪʬʦʨʤʘ, ʥʦ ʧʦʜʦʙʨʷʚʘ ʨʘʟʙʠʨʘʝʤʦʩʪʪʘ, 

ʫʣʝʩʥʷʚʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʠ ʧʦʜʨʲʞʢʘʪʘ ʡ. ʆʪʜʝʣʥʠʪʝ 

ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʧʠʰʘʪ, ʪʝʩʪʚʘʪ ʠ ʧʦʜʜʲʨʞʘʪ ʦʪ 

ʦʪʜʝʣʥʠ ʧʨʦʛʨʘʤʠʩʪʠ. ʆʩʚʝʥ ʪʦʚʘ, ʚʝʜʥʲʞ ʥʘʧʠʩʘʥʠ ʠ 

ʪʝʩʪʚʘʥʠ, ʜʨʘʡʚʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʠʟʧʦʣʟʚʘʪ ʤʥʦʛʦʢʨʘʪʥʦ  
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 ʌʠʛ. 76 LedControl  Ÿ Dio ŸPIC16F1719 

 

 
 

 ʌʠʛ. 77 ʇʨʠʣʦʞʝʥʠʷ/ɼʨʘʡʚʝʨʠ/ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ 

 

ʚ ʜʨʫʛʠ ʧʨʦʝʢʪʠ, ʠʟʧʦʣʟʚʘʱʠ ʩʲʱʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ, ʢʦʝʪʦ 

ʟʥʘʯʠʪʝʣʥʦ ʩʲʢʨʘʱʘʚʘ ʚʨʝʤʝʪʦ ʟʘ ʨʘʟʨʘʙʦʪʢʘ. 

LedControl LcdControl MotControl TempControl KbdControl 

Mcu Dio Port Adc Pwm 

ʇʦʨʪʦʚʝ ʊʘʡʤʝʨ
ʠ 

ɸʎʇ ʎɸʇ ɻʝʥʝʨʘʪʦʨ 

ʇʨʠʣʦʞʝʥʠʷ 

ɼʨʘʡʚʝʨʠ 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ 

Wdg 

UART/I2C/SPI 

ɺʲʥʰʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʩʚʲʨʟʘʥʠ ʢʲʤ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ PIC16F1719 

 

Dio 

 

 

LedControl  

 

void  LedCtrl _On(void ){  
Dio _WritePin ( TEMP_STATUS_LED, DIO_HIGH);  

}  

void  Dio_WritePin( int  pinName, int  pinLevel){  
 ...  

LATB |= 1 << 2 ;  
}  

 

 

PORTB 

0 

       

1 2 3 4 5 6 7 

LATB 

ʉʚʝʪʦʜʠʦʜ 
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ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʬʘʡʣ 

 

ʌʠʛ.78 ʠ 79 ʧʦʢʘʟʚʘʪ ʧʨʠʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ .h ʠ .ʩ ʬʘʡʣ 

ʩʲʦʪʚʝʪʥʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
ʌʠʛ. 78 ʇʨʠʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ .h ʬʘʡʣ 

 

 

 

 

 

 

#ifndef  FILENAME_H 
#define  FILENAME_H 
 
Ƴǉ ʦƚ Ȭɡɚɣɒɟɚɗ ɟɒ ɦɒɛɝɒƙ ɚɞɗƗ ɒɔɤɠɢƗ ɔɗɢɣɚɱ ɚ ɤƚɟƚ   ǉƳ 
...  
 
Ƴǉ ʧƚ ȯɚɣɤɗɞɟɚ ɧɗɖɬɢ-ɦɒɛɝɠɔɗ                         ǉƳ 
#include  <SystemHeader. h> 
...  
 
Ƴǉ ʨƚ ȭɠɤɢɗɓɚɤɗɝɣɜɚ ɧɗɖɬɢ-ɦɒɛɝɠɔɗ                    */  
#include  " UserHeader . h"  
...  
 
Ƴǉ ʩƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɔɬɟɪɟɚ ɞɒɜɢɠɣɚ                    ǉƳ 
#define   ɚɞɗ-ɞɒɜɢɠɣ əɒɞɗɟɱɫ-ɤɗɜɣɤ 
...  
 
Ƴǉ ʪƚ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɔɬɟɪɟɚ ɡɠɤɢɗɓɚɤɗɝɣɜɚ ɤɚɡɠɔɗ      ǉƳ 
typedef  ɤɚɡ ɟɠɔɠ-ɚɞɗ-ɟɒ-ɤɚɡƘ 
...  
 
/* 6ƚ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɝɠɜɒɝɟɚ ɜɠɟɣɤɒɟɤɚ                */  
static  const  ɤɚɡ ɚɞɗ-ɜɠɟɣɤɒɟɤɒƘ 
...  
 
Ƴǉ ʬƚ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɔɬɟɪɟɚ ɡɢɠɞɗɟɝɚɔɚ       ǉƳ 
extern  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒƘ 
...  
 
Ƴǉ ʭƚ ȭɢɠɤɠɤɚɡɚ ɟɒ ɔɬɟɪɟɚ ɦɥɟɜɨɚɚ                    ǉƳ 
extern  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
...  
 
#endif  
 

Ƴǉ ʦƚ Ȭɡɚɣɒɟɚɗ ɟɒ ɦɒɛɝɒƙ ɚɞɗƗ ɒɔɤɠɢƗ ɔɗɢɣɚɱ ɚ ɤƚɟƚ   ǉƳ 
...  
 
Ƴǉ ʧƚ ȯɚɣɤɗɞɟɚ ɧɗɖɬɢ-ɦɒɛɝɠɔɗ                         ǉƳ 
#include  <SystemHeader. h> 
...  
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ʌʠʛ. 79 ʇʨʠʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ .c ʬʘʡʣ 

 

 

 
Ƴǉ ʨƚ ȭɠɤɢɗɓɚɤɗɝɣɜɚ ɧɗɖɬɢ-ɦɒɛɝɠɔɗ                    ǉƳ 
#include  " UserHeader . h"  
...  
 
/* ʩƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɔɬɤɢɗɪɟɚ ɞɒɜɢɠɣɚ                  */  
#define   ɚɞɗ-ɞɒɜɢɠɣ əɒɞɗɟɱɫ-ɤɗɜɣɤ 
...  
 
Ƴǉ ʪƚ Ȣɗɜɝɒɢɒɨɚɚ ɟɒ ɔɬɤɢɗɪɟɚ ɡɠɤɢɗɓɚɤɗɝɣɜɚ ɤɚɡɠɔɗ    ǉƳ 
typedef  ɤɚɡ ɟɠɔɠ-ɚɞɗ-ɟɒ-ɤɚɡƘ 
...  
 
Ƴǉ ʫƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɜɠɟɣɤɒɟɤɚ                */  
const  ɤɚɡ ɚɞɗ-ɜɠɟɣɤɒɟɤɒ = ɚɟɚɨɚɒɝɚəɒɤɠɢƘ 
...  
 
/* 7ƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɔɬɟɪɟɚ ɡɢɠɞɗɟɝɚɔɚ        ǉƳ 
ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒƘ 
...  
 
/* 8ƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɝɠɜɒɝɟɚ ɜɠɟɣɤɒɟɤɚ                 ǉƳ 
static  const  ɤɚɡ ɚɞɗ-ɜɠɟɣɤɒɟɤɒ = ɚɟɚɨɚɒɝɚəɒɤɠɢƘ 
...  
 
/* 9ƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɣɤɒɤɚɩɟɚ ɡɢɠɞɗɟɝɚɔɚ      ǉƳ 
static  ɤɚɡ ɚɞɗ-ɡɢɠɞɗɟɝɚɔɒƘ 
...  
 
/* 10ƚ ȭɢɠɤɠɤɚɡɚ ɟɒ ɣɤɒɤɚɩɟɚ ɦɥɟɜɨɚɚ                 ǉƳ 
static  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾƘ 
...  
 
/* 11ƚ Ȣɗɦɚɟɚɨɚɚ ɟɒ ɕɝɠɓɒɝɟɚ ɚ ɣɤɒɤɚɩɟɚ ɦɥɟɜɨɚɚ      ǉƳ 
ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{  
 Ƴǉ ɜɠɖ ǉƳ  
}  
...  
 
static  ɤɚɡ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ-ɡɒɢɒɞɗɤɢɚƾ 
{   
 Ƴǉ ɜɠɖ ǉƳ 
}  
...  
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ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʬʫʥʢʮʠʷ 

 

ɺʩʷʢʘ ʜʝʬʠʥʠʮʠʷ ʥʘ ʬʫʥʢʮʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʭʦʞʜʘ ʦʪ 

ʦʧʠʩʘʥʠʝ. ʅʘʧʨʠʤʝʨ: 

 
/**************************************************************** *  
 *Function Name:                                                 *                                 
 *                                                               *  
 * Decription:                                                     *                                                        
 *                                                               *        
 * Sync/Async :                                                     *                                                        
 *                                                               *     
 * Reentrancy :                                                    *    
 *                                                               *     
 * Parameters:   Type     In/Out     Description                   *    
 *                                                               *     
 * param1:                                                       *    
 *                                                               *     
 * param2:                                                       *    
 * ...                                                           *    
 * paramN:                                                       *    
 *                                                               *     
 * Return value:     Type         Description                     *    
 *                                                               *     
 * Preconditions:                                                 *   
 *                                                               *    
 * Example:                                                       *    
 *                                                               *  
 ************************************************** ************** /  
 
ɤɚɡ-ɢɗəɥɝɤɒɤ ɚɞɗ-ɦɥɟɜɨɚɱƽɣɡɚɣɬɜ -  ɡɒɢɒɞɗɤɢɚƾ 
{  
    Ƴǉ ʦƚ Ȣɗɦɚɟɚɢɒɟɗ ɟɒ ɡɢɠɞɗɟɝɚɔɚ ǉƳ 
 
    Ƴǉ ʧƚ Ȭɡɗɢɒɤɠɢɚ                */  
 
    return  ɣɤɠɛɟɠɣɤƘ 
}  
 

ʇʘʨʘʤʝʪʲʨʲʪ Sync/Async ʫʢʘʟʚʘ ʜʘʣʠ ʬʫʥʢʮʠʷʪʘ ʝ 

ʩʠʥʭʨʦʥʥʘ ʠʣʠ ʘʩʠʥʭʨʦʥʥʘ. ʉʠʥʭʨʦʥʥʘ ʝ ʪʘʟʠ ʬʫʥʢʮʠʷ, 

ʢʦʷʪʦ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʟʘʜʘʯʘʪʘ ʡ ʝ ʟʘʚʲʨʰʠʣʘ ʧʨʠ ʠʟʣʠʟʘʥʝ ʦʪ 

ʥʝʷ. ʇʨʠ ʘʩʠʥʭʨʦʥʥʠʪʝ ʬʫʥʢʮʠʠ, ʟʘʜʘʯʘʪʘ ʤʦʞʝ ʜʘ ʥʝ ʝ 

ʟʘʚʲʨʰʠʣʘ ʧʨʠ ʠʟʣʠʟʘʥʝ ʦʪ ʬʫʥʢʮʠʷʪʘ. ʅʘʧʨʠʤʝʨ ʘʢʦ ʝʜʥʘ 

ʬʫʥʢʮʠʷ ʩʪʘʨʪʠʨʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʘʥʘʣʦʛʦʚ ʢʘʥʘʣ ʠ 
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ʠʟʯʘʢʚʘ ʜʦʢʘʪʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʟʘʚʲʨʰʠ, ʪʦ ʧʨʠ ʠʟʣʠʟʘʥʝ ʦʪ 

ʬʫʥʢʮʠʷʪʘ ʝ ʛʘʨʘʥʪʠʨʘʥʦ, ʯʝ ʠʤʘ ʥʦʚ ʨʝʟʫʣʪʘʪ. ʊʘʢʘʚʘ 

ʬʫʥʢʮʠʷ ʝ ʩʠʥʭʨʦʥʥʘ. ɸʢʦ ʦʙʘʯʝ, ʬʫʥʢʮʠʷʪʘ ʩʘʤʦ ʩʪʘʨʪʠʨʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʙʝʟ ʜʘ ʠʟʯʘʢʚʘ ʪʦ ʜʘ ʟʘʚʲʨʰʠ, ʥʷʤʘ ʛʘʨʘʥʮʠʷ, 

ʯʝ ʩʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ ʥʝʷ ʠʤʘ ʥʦʚ ʨʝʟʫʣʪʘʪ. ʊʦʚʘ ʝ ʧʨʠʤʝʨ ʟʘ 

ʘʩʠʥʭʨʦʥʥʘ ʬʫʥʢʮʠʷ. 

 

ʇʘʨʘʤʝʪʲʨʲʪ Reentrancy ʫʢʘʟʚʘ ʜʘʣʠ ʬʫʥʢʮʠʷʪʘ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʧʨʝʢʲʩʥʘʪʘ ʧʦ ʩʨʝʜʘʪʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʠ ʙʝʟʦʧʘʩʥʦ 

ʜʘ ʙʲʜʝ ʠʟʚʠʢʘʥʘ ʦʪʥʦʚʦ ʧʨʝʜʠ ʧʲʨʚʦʪʦ ʠʟʚʠʢʚʘʥʝ ʜʘ ʝ 

ʟʘʚʲʨʰʠʣʦ. ʅʘʧʨʠʤʝʨ ʪʘʢʘʚʘ ʩʠʪʫʘʮʠʷ ʤʦʞʝ ʜʘ ʚʲʟʥʠʢʥʝ ʘʢʦ 

ʧʦ ʩʨʝʜʘʪʘ ʥʘ ʬʫʥʢʮʠʷʪʘ ʚʲʟʥʠʢʥʝ ʨʘʟʨʝʰʝʥʦ ʧʨʝʢʲʩʚʘʥʝ ʠ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ ʠʟʚʲʨʰʚʘ 

ʠʟʚʠʢʚʘʥʝ ʢʲʤ ʬʫʥʢʮʠʷʪʘ, ʢʦʷʪʦ ʪʝʢʫʱʦ ʝ ʙʠʣʘ ʧʨʝʢʲʩʥʘʪʘ ʠ 

ʚʩʝ ʦʱʝ ʥʝ ʝ ʟʘʚʲʨʰʠʣʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ. ɸʢʦ ʧʦʜʦʙʥʦ 

ʠʟʚʠʢʚʘʥʝ ʝ ʥʘʧʲʣʥʦ ʚʘʣʠʜʥʦ, ʠ ʩʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʬʫʥʢʮʠʷʪʘ ʟʘʚʲʨʰʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ 

ʥʦʨʤʘʣʥʦ, ʬʫʥʢʮʠʷʪʘ ʝ Reentrant. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ 

ʬʫʥʢʮʠʷʪʘ ʝ Non-reentrant. 

 

ʇʘʨʘʤʝʪʲʨʲʪ In/Out  ʫʢʘʟʚʘ ʜʘʣʠ ʘʨʛʫʤʝʥʪʲʪ ʩʣʫʞʠ ʟʘ 

ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ (In), ʠʟʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ (Out) ʠʣʠ ʠ 

ʜʚʝʪʝ (In/Out). ɸʨʛʫʤʝʥʪʠ ʧʦʜʘʚʘʥʠ ʧʦ ʩʪʦʡʥʦʩʪ ʩʣʫʞʘʪ ʩʘʤʦ 

ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ. ɸʨʛʫʤʝʥʪʠ ʧʦʜʘʚʘʥʠ ʯʨʝʟ ʘʜʨʝʩ 

ʤʦʛʘʪ ʜʘ ʚʲʚʝʞʜʘʪ ʠ ʠʟʚʝʞʜʘʪ ʜʘʥʥʠ. 

 

ɺ ʪ̫ʣʦʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ ʨʘʟʧʦʣʘʛʘʡʪʝ ʚʩʠʯʢʠ ʜʝʬʠʥʠʮʠʠ ʥʘ 

ʣʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ ʚ ʥʘʯʘʣʦʪʦ ʩʣʝʜ ʦʪʚʘʨʷʱʘʪʘ ʬʠʛʫʨʥʘ 

ʩʢʦʙʘ. 

 

ʅʝ ʩʲʟʜʘʚʘʡʪʝ ʬʫʥʢʮʠʠ ʩ ʤʥʦʛʦ ʠʟʭʦʜʠ. ɽʜʥʘ ʬʫʥʢʮʠʷ 

ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʩʘʤʦ ʝʜʠʥ ʠʟʭʦʜ (ʝʜʠʥ ʦʧʝʨʘʪʦʨ return, 

ʨʘʟʧʦʣʦʞʝʥ ʚ ʢʨʘʷ). 
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ʂʦʤʝʥʪʘʨʠ 

 

ɺ C89 ʚʩʠʯʢʦ ʧʦʩʪʘʚʝʥʦ ʤʝʞʜʫ ʩʠʤʚʦʣʠʪʝ /* ʠ */ ʩʝ 

ʠʛʥʦʨʠʨʘ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ. ʄʦʞʝ ʜʘ ʬʦʨʤʠʨʘʪʝ ʢʦʤʝʥʪʘʨʠ ʩ 

ʨʘʟʣʠʯʥʘ ʩʪʨʫʢʪʫʨʘ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʨʘʟʣʠʯʥʠ ʮʝʣʠ. 

 

ɽʜʥʦʨʝʜʦʚ ʢʦʤʝʥʪʘʨ 

 
Ƴǉ ȣɖɟɠɢɗɖɠɔ ɜɠɞɗɟɤɒɢ ǉƳ 

 

ʀʟʧʦʣʟʚʘʡʪʝ ʝʜʥʦʨʝʜʦʚʠʷ ʢʦʤʝʥʪʘʨ ʚ ʢʨʘʷ ʥʘ ʨʝʜ ʩ ʢʦʜ. 

ʅʘʧʨʠʤʝʨ ʩʣʝʜ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʘ ʠʟʧʦʣʟʚʘʡʪʝ 

ʝʜʥʦʨʝʜʦʚ ʢʦʤʝʥʪʘʨ, ʟʘ ʜʘ ʦʧʠʰʝʪʝ ʥʘʢʨʘʪʢʦ ʨʦʣʷʪʘ ʡ. 

 

ʇʨʠʤʝʨ: 

 
uint8 winPosition; /* Contains the current window position */  

 

ɸʢʦ ʢʦʜʦʚʠʷʪ ʨʝʜ ʝ ʪʚʲʨʜʝ ʜʲʣʲʛ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʜʥʦʨʝʜʦʚ 

ʢʦʤʝʥʪʘʨ ʚ ʢʨʘʷ ʥʝ ʝ ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʤʦʞʝ ʜʘ 

ʧʦʩʪʘʚʠʪʝ ʢʦʤʝʥʪʘʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʥʘʜ ʨʝʜʘ. 

 

ʇʨʠʤʝʨ: 

 
#if  (PORT_PORTD_ENABLED == STD_ON) 
{  
 /* Set pin output value: LOW or HIGH */  
 (PIN0_OUTVAL_LOW | PIN1_OUTVAL_LOW | PIN2_OUTVAL_LOW | ... 
}  
#endif  

 

ʄʥʦʛʦʨʝʜʦʚ ʢʦʤʝʥʪʘʨ 

 
Ƴǉ Ȫɟɠɕɠɢɗɖɠɔ  
   ɜɠɞɗɟɤɒɢ ǉƳ 

 

ɸʢʦ ʠʟʧʦʣʟʚʘʪʝ ʦʧʠʩʘʥʠʝ, ʢʦʝʪʦ ʩʝ  ʨʘʟʧʨʦʩʪʠʨʘ ʥʘ ʥʷʢʦʣʢʦ 

ʨʝʜʘ ʩʣʦʞʝʪʦ ʛʦ ʚ ʤʥʦʛʦʨʝʜʦʚ ʢʦʤʝʥʪʘʨ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ 

ʨʘʟʧʦʣʦʞʝʥ ʥʘʜ ʢʦʜʦʚʠʷ ʨʝʜ, ʟʘ ʢʦʡʪʦ ʩʝ ʦʪʥʘʩʷ. 
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ʇʨʠʤʝʨ: 

 
MCU_SET_OPTION_BYTES 
(  
/*  MCU_WDT_INTERRUPT -  Watchdog Timer time - out generates an  
   interrupt  request. Interrupts must be globally enabled for  the  
   eZ8 CPU to  acknowledge the interrupt request.  
   MCU_WDT_RESET -  Watchdog Timer time - out c auses a system  
   reset.           */  
MCU_WDT_RESET, 
 
...  
 
/* MCU_XTLDIS_ON -  The crystal oscillator is enabled during reset,  
   resulting in longer reset timing.  
   MCU_XTLDIS_OFF -  The crystal oscillator is disabled during  
   reset, resulting in shorter reset timing .      */  
MCU_XTLDIS_OFF 
)  

 

ɹʣʦʢʦʚ ʢʦʤʝʥʪʘʨ 

 
/*  
 *  ȟɝɠɜɠɔ ɜɠɞɗɟɤɒɢ  
 */  

 

ʀʟʧʦʣʟʚʘʡʪʝ ʙʣʦʢʦʚʠʷ ʢʦʤʝʥʪʘʨ, ʟʘ ʜʘ ʢʦʤʝʥʪʠʨʘʪʝ 

ʣʦʛʠʯʝʩʢʠ ʙʣʦʢ ʩ ʢʦʜ.  

 
/*  
 * Set Port A configuration registers  
 */  
 
#if  (PORT_PORTA_ENABLED == STD_ON) 
PAOUT  = configPtr - >portaConfig.outputValue;  
PADD   = configPtr - >portaConfig.portDirecti on;  
PAAF   = configPtr - >portaConfig.portAlternateFunction;  
PAOC   = configPtr - >portaConfig.portOutputControl;  
PAHDE  = configPtr - >portaConfig.portHighDriveEnable;  
PASMRE = configPtr - >portaConfig.portStopModeRecoveryEnable;  
PAPUE  = configPtr - >portaConfig.p ortPullUpEnable;  
#endif  

 
/*  
 * Set Port B configuration registers  
 */  
 



 

 
413 

#if  (PORT_PORTB_ENABLED == STD_ON) 
PBOUT  = configPtr - >portbConfig.outputValue;  
PBDD   = configPtr - >portbConfig.portDirection;  
PBAF   = configPtr - >portbConfig.portAlternateFunction;  
PBAFS1 = configPtr - >portbConfig.portAlternateSet;  
PBOC   = configPtr - >portbConfig.portOutputControl;  
PBHDE  = configPtr - >portbConfig.portHighDriveEnable;  
PBSMRE = configPtr - >portbConfig.portStopModeRecoveryEnable;  
PBPUE  = configPtr - >portbConfig.portPullUpEna ble;  
#endif  

 

ʈʘʤʢʦʚ ʢʦʤʝʥʪʘʨ 

 
/**************************************************** ************  
 ǉ Ȯɒɞɜɠɔ ɜɠɞɗɟɤɒɢ                                              *  
 ***************************************************** *********** /  

 

ʈʘʤʢʦʚʠʷʪ ʢʦʤʝʥʪʘʨ ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʜʝʬʠʥʠʮʠʠ 

ʥʘ ʬʫʥʢʮʠʠ. 

 

ʇʨʠʤʝʨ: 

 
/****************************************************************  
 * Function Name: Port_vInit                       *  
 *                                                               *  
 * Description: Initi alizes all ports and port pins with the     *  
 *  configuration set pointed to by  the parameter configPtr.     *   
 *                                                               *  
 * Sync/Async: Sync                         *  
 * Re - entrancy:                                    *  
 *                                                               *  
 * Parameters:    Type              In/Out  Description         *  
 *  configPtr    Port_ConfigType   In         Pointer to port   *  
 *                                            configuration set  *  
 *                                                               *  
 * Return Value: none             *  
 *                *  
 * Preconditions: none                                        *  
 *                       *  
 * Example:               *  
 * Port_vInit(&Port_config[0]);            *  
 ************************************************************** ** /  
 
void  Port_vInit( const  Port_ConfigType* configPtr)  
{  
 
}  
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C99 ʜʦʙʘʚʷ ʥʦʚ ʚʠʜ ʝʜʥʦʨʝʜʦʚ ʢʦʤʝʥʪʘʨ, ʢʦʡʪʦ ʟʘʧʦʯʚʘ ʩʲʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʦʪ ʩʠʤʚʦʣʠ //. ɺʩʠʯʢʦ ʩʣʝʜ ʪʝʟʠ ʩʠʤʚʦʣʠ 

ʜʦ ʢʨʘʷ ʥʘ ʨʝʜʘ ʩʝ ʠʛʥʦʨʠʨʘ ʦʪ ʢʦʤʧʠʣʘʪʦʨʘ.  

 

 

 

 

 

 

ɸʢʦ ʠʤʘʪʝ ʜʦʙʨʘ ʬʘʥʪʘʟʠʷ, ʤʦʞʝ ʜʘ ʩʠ ʨʘʟʨʘʙʦʪʠʪʝ ʠ 

ʟʘʙʘʚʥʠ ʢʦʤʝʥʪʘʨʠ ʢʘʪʦ ʪʦʟʠ ᶉ. 

 
/* * ************************************************** ************  
 *       _\ |/_         *  
 *        ( o o)         *  
 * ---- oOO- {_} - OOo----------------------------------------------- *  
 *           *  
 *           *  
 *           *  
 ************************************************** * ************* /  

 

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʠ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʩʣʝʜʥʠʪʝ 

ʉ-ʝʜʠʥʠʮʠ: 

 

Á ʬʫʥʢʮʠʠ; 

 

Á ʧʨʦʤʝʥʣʠʚʠ; 

 

Á typedef-ʪʠʧʦʚʝ; 

 

Á ʩʪʨʫʢʪʫʨʠ, ʦʙʝʜʠʥʝʥʠʷ, ʠʟʙʨʦʷʚʘʥʠʷ; 

 

Á ʝʪʠʢʝʪʠ ʥʘ ʦʧʝʨʘʪʦʨʠ; 

 

Á ʯʣʝʥʦʚʝ ʥʘ ʩʪʨʫʢʪʫʨʠ, ʦʙʝʜʠʥʝʥʠʷ, ʠʟʙʨʦʷʚʘʥʠʷ; 

ɺʲʧʨʝʢʠ ʯʝ ʧʦʚʝʯʝʪʦ ʩʲʚʨʝʤʝʥʥʠ ʢʦʤʧʠʣʘʪʦʨʠ 

ʧʦʜʜʲʨʞʘʪ C99 ʝʜʥʦʨʝʜʦʚʠʪʝ ʢʦʤʝʥʪʘʨʠ, ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ 

ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ C89 ʝʜʥʦʨʝʜʦʚ ʢʦʤʝʥʪʘʨ, ʟʘ ʜʘ ʩʝ 

ʛʘʨʘʥʪʠʨʘ 100% ʧʨʝʥʦʩʠʤʦʩʪ ʥʘ ʢʦʜʘ. 
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Á ʤʘʢʨʦʩʠ; 

 

Á ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʘʢʨʦʩʠ. 

 

ʀʟʧʦʣʟʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʧʨʘʚʠʣʘ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ: 

 

ü camel case  

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʲʪ ʟʘʧʦʯʚʘ ʩ ʤʘʣʢʘ ʙʫʢʚʘ. ʉʣʝʜʚʘʱʠʪʝ 

ʩʠʤʚʦʣʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʘʣʢʠ ʙʫʢʚʠ ʠ ʮʠʬʨʠ. ɸʢʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʲʪ ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʷʢʦʣʢʦ ʜʫʤʠ, ʚʩʷʢʘ ʜʫʤʘ 

(ʦʩʚʝʥ ʧʲʨʚʘʪʘ) ʟʘʧʦʯʚʘ ʩ ʛʣʘʚʥʘ ʙʫʢʚʘ. 

 

ʇʨʠʤʝʨ: 

 
typeName 
portMask  
dut yStorageCh0  

 

ü pascal case  

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʲʪ ʟʘʧʦʯʚʘ ʩ ʛʣʘʚʥʘ ʙʫʢʚʘ. ʉʣʝʜʚʘʱʠʪʝ 

ʩʠʤʚʦʣʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʘʣʢʠ ʙʫʢʚʠ ʠ ʮʠʬʨʠ. ɸʢʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʲʪ ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʷʢʦʣʢʦ ʜʫʤʠ, ʚʩʷʢʘ ʩʣʝʜʚʘʱʘ 

ʜʫʤʘ ʟʘʧʦʯʚʘ ʩ ʛʣʘʚʥʘ ʙʫʢʚʘ. 

 

ʇʨʠʤʝʨ: 

 
TypeName 
PortMask  
DutyStorageCh0  

 

ü capitalization 

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʲʪ ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ ʛʣʘʚʥʠ ʙʫʢʚʠ. 

ʉʣʝʜʚʘʱʠʪʝ ʩʠʤʚʦʣʠ ʩʣʝʜ ʧʲʨʚʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʛʣʘʚʥʠ 

ʙʫʢʚʠ ʠ ʮʠʬʨʠ. ɸʢʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʲʪ ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʷʢʦʣʢʦ 
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ʜʫʤʠ, ʚʩʷʢʘ ʩʣʝʜʚʘʱʘ ʜʫʤʘ ʩʝ ʦʪʜʝʣʷ ʦʪ ʧʨʝʜʭʦʜʥʘʪʘ ʩ ʜʦʣʥʘ 

ʯʝʨʪʘ.  

 

ʇʨʠʤʝʨ: 

 
TYPE_NAME 
PORT_MASK 
DUTY_STORAGE_CH0 

 

ɺʩʠʯʢʠ ʚʲʥʰʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʭʦʞʜʘʪ ʦʪ 

ʧʨʝʬʠʢʩ. ʇʨʝʬʠʢʩʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʢʨʦʥʠʤ ʠʣʠ ʘʙʨʝʚʠʘʪʫʨʘ 

ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ/ʜʨʘʡʚʝʨʘ, ʚ ʢʦʡʪʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʲʪ ʝ 

ʜʝʢʣʘʨʠʨʘʥ. ʆʪʜʝʣʝʪʝ ʧʨʝʬʠʢʩʘ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩ ʜʦʣʥʘ 

ʯʝʨʪʘ. ʀʟʧʦʣʟʚʘʡʪʝ ʩʘʤʦ ʛʣʘʚʥʠ ʙʫʢʚʠ ʠʣʠ pascal case 

ʧʘʚʠʣʦʪʦ ʟʘ ʧʨʝʬʠʢʩʘ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɺʥ̡ʰʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʚʠʜʠʤʠ ʚ 

ʮʷʣʘʪʘ ʧʨʦʛʨʘʤʘ.  

_____________________________________________________________ 

 

ʀʟʧʦʣʟʚʘʡʪʝ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ. 

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʇʨʘʚʠʣʦ ʆʧʠʩʘʥʠʝ 

ʬʫʥʢʮʠʷ pascal case 

ɸʢʦ ʬʫʥʢʮʠʷʪʘ ʥʝ ʚʨʲʱʘ ʩʪʦʡʥʦʩʪ, 

ʜʦʙʘʚʝʪʝ ʙʫʢʚʘʪʘ v (ʦʪ void) ʧʨʝʜ 

ʠʤʝʪʦ ʡ, ʟʘ ʜʘ ʫʢʘʞʝʪʝ ʪʦʚʘ. 

 

ʀʤʝʅʘʌʫʥʢʮʠʷ 

 

vʀʤʝʅʘʌʫʥʢʮʠʷ 

 

ʇʨʝʬʠʢʩ_ʀʤʝʅʘʌʫʥʢʮʠʷ 

 

ʇʨʝʬʠʢʩ_vʀʤʝʅʘʌʫʥʢʮʠʷ 

 

ʇʨʠʤʝʨ: ɺʲʥʰʥʠ ʬʫʥʢʮʠʠ 
 
Port _vInit  
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Dio _ReadPin 
 

ʇʨʠʤʝʨ: ʃʦʢʘʣʥʠ ʬʫʥʢʮʠʠ1 
 
vStartConversion  
ConvertValue  

ʧʨʦʤʝʥʣʠʚʘ camel case 

ʠʤʝʅʘʇʨʦʤʝʥʣʠʚʘ 

 

ʇʨʝʬʠʢʩ_ʠʤʝʅʘʇʨʦʤʝʥʣʠʚʘ 

 

ʇʨʠʤʝʨ: ɺʲʥʰʥʠ ʧʨʦʤʝʥʣʠʚʠ 

 
Port_c onfig Table [ 5]  

 

ʇʨʠʤʝʨ: ʃʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ2 

 
configPtr  

typedef-ʪʠʧʦʚʝ pascal case 

ɺʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʪʠʧʦʚʝ ʪʨʷʙʚʘ 

ʜʘ ʟʘʚʲʨʰʚʘʪ ʩ Type3. 

 

ʀʤʝʅʘʊʠʧType 

 

ʇʨʝʬʠʢʩ_ʀʤʝʅʘʊʠʧType 

 

ʇʨʠʤʝʨ: ɺʲʥʰʥʠ ʪʠʧʦʚʝ 

 
Port _ConfigType  
 

ʇʨʠʤʝʨ: ʃʦʢʘʣʥʠ ʪʠʧʦʚʝ4 
 

AdcResult Type 

ʩʪʨʫʢʪʫʨʠ, 

ʦʙʝʜʠʥʝʥʠʷ, 

ʠʟʙʨʦʷʚʘʥʠʷ 

- 

ɺʠʥʘʛʠ ʠʟʧʦʣʟʚʘʡʪʝ typedef ʢʦʛʘʪʦ 

ʩʲʟʜʘʚʘʪʝ ʥʦʚ ʪʠʧ. 

ʝʪʠʢʝʪʠ ʥʘ 

ʦʧʝʨʘʪʦʨʠ 
- 

ɽʪʠʢʝʪʠʪʝ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʥʘ 

ʦʧʝʨʘʪʦʨʲʪ goto. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʦʟʠ 

ʦʧʝʨʘʪʦʨ ʝ ʘʙʩʦʣʶʪʥʦ ʟʘʙʨʘʥʝʥʘ. 

ʯʣʝʥʦʚʝ ʥʘ: 

ʩʪʨʫʢʪʫʨʠ, 

ʦʙʝʜʠʥʝʥʠʷ, 

ʠʟʙʨʦʷʚʘʥʠ ̫

camel case 

ʀʟʧʦʣʟʚʘʡʪʝ ʩʲʱʠʪʝ ʧʨʘʚʠʣʘ ʢʘʪʦ 

ʧʨʦʤʝʥʣʠʚʠʪʝ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʧʨʝʬʠʢʩ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤ. 

ʤʘʢʨʦʩ capitalization 
ʇʨʠʤʝʨ: ɺʲʥʰʥʠ ʤʘʢʨʦʩʠ 
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PORT_PORTA_ENABLED 
PORT_SET_PIN_DIRECTION_API 
 

ʇʨʠʤʝʨ: ʃʦʢʘʣʥʠ ʤʘʢʨʦʩʠ5 

 
PIN0_DIR_IN 
TIMER_CLOCK_PRESCALER_1 

ʤʘʢʨʦʩ ʩ 

ʧʘʨʘʤʝʪʨʠ 
pascal case 

ʀʟʧʦʣʟʚʘʡʪʝ ʩʲʱʠʪʝ ʧʨʘʚʠʣʘ ʢʘʪʦ 

ʬʫʥʢʮʠʠʪʝ.  

 

ʇʨʠʤʝʨ: ɺʲʥʰʥʠ ʤʘʢʨʦ-ʬʫʥʢʮʠʠ 

 
Math_Sum( a, b)  
 

ʇʨʠʤʝʨ: ʃʦʢʘʣʥʠ ʤʘʢʨʦ-ʬʫʥʢʮʠʠ6 
 
vSetError(error)  

 

ʊʘʙʣ. 126 ʇʨʘʚʠʣʘ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʝʥʪʠʬʠʢʘʪʦʨʠ 
 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʇʦʜ Ăʣʦʢʘʣʥʠò ʬʫʥʢʮʠʠ ʨʘʟʙʠʨʘʡʪʝ ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʩʘ 

ʚʠʜʠʤʠ ʩʘʤʦ ʚʲʚ ʬʘʡʣʘ, ʚ ʢʦʡʪʦ ʩʘ ʜʝʬʠʥʠʨʘʥʠ, ʪ.ʝ. . ʬʫʥʢʮʠʠ 

ʜʝʬʠʥʠʨʘʥʠ ʩ ʢʣʶʯʦʚʘʪʘ ʜʫʤʘ static. 

 

ɿʘʙʝʣʝʞʢʘ2: ʇʦʜ Ăʣʦʢʘʣʥʠò ʧʨʦʤʝʥʣʠʚʠ ʨʘʟʙʠʨʘʡʪʝ ʧʨʦʤʝʥʣʠʚʠ, 

ʢʦʠʪʦ ʩʘ ʚʠʜʠʤʠ ʩʘʤʦ ʚʲʚ ʬʘʡʣʘ (ʛʣʦʙʘʣʥʠ static-ʧʨʦʤʝʥʣʠʚʠ) ʠʣʠ 

ʙʣʦʢʘ (auto-, register- ʠʣʠ static- ʧʨʦʤʝʥʣʠʚʠ), ʚ ʢʦʡʪʦ ʩʘ ʜʝʬʠʥʠʨʘʥʠ. 

 

ɿʘʙʝʣʝʞʢʘ3: ʀʟʢʣʶʯʝʥʠʝ ʦʪ ʪʦʚʘ ʧʨʘʚʠʣʦ ʩʘ ʙʘʟʦʚʠʪʝ ʪʠʧʦʚʝ. 

 
typedef  unsigned  char  boolean ;  
typedef  signed    char  sint8 ;  
typedef  signed    short  sint16 ;  
typedef  signed    long  sint32 ;  
typedef  unsigned  char  uint8 ;  
typedef  unsigned  short  uint16 ;  
typedef  unsigned  long  uint32 ;  
typedef  float   float32 ;  
typedef  double   float64 ;  

 

ɿʘʙʝʣʝʞʢʘ4: ʇʦʜ Ăʣʦʢʘʣʥʠò ʪʠʧʦʚʝ ʨʘʟʙʠʨʘʡʪʝ ʪʠʧʦʚʝ, ʢʦʠʪʦ ʩʘ 

ʚʠʜʠʤʠ ʩʘʤʦ ʚʲʚ ʬʘʡʣʘ ʠʣʠ ʙʣʦʢʘ, ʚ ʢʦʡʪʦ ʩʘ ʜʝʢʣʘʨʠʨʘʥʠ. 
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ɿʘʙʝʣʝʞʢʘ5,6: ʇʦʜ Ăʣʦʢʘʣʥʠò ʤʘʢʨʦʩʠ ʠ ʤʘʢʨʦ-ʬʫʥʢʮʠʠ, ʨʘʟʙʠʨʘʡʪʝ 

ʤʘʢʨʦʩʠ, ʢʦʠʪʦ ʩʘ ʚʠʜʠʤʠ ʩʘʤʦ ʚʲʚ ʬʘʡʣʘ, ʚ ʢʦʡʪʦ ʩʘ ʜʝʢʣʘʨʠʨʘʥʠ. 

_____________________________________________________________ 

 

ɻʣʘʚʘʪʘ ʱʝ ʙʲʜʝ ʜʦʚʲʨʰʝʥʘ ʚ ʩʣʝʜʚʘʱʦ ʠʟʜʘʥʠʝ!!! 
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34 ʉʣʘʙʦʩʪʠ ʚ ʝʟʠʢʘ ʉ 

 

ɻʣʘʚʘʪʘ ʱʝ ʙʲʜʝ ʛʦʪʦʚʘ ʚ ʩʣʝʜʚʘʱʦ ʠʟʜʘʥʠʝ!!! 
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35 ʊʝʩʪʚʘʥʝ ʥʘ ʉ ʢʦʜ 

 

ɻʣʘʚʘʪʘ ʱʝ ʙʲʜʝ ʛʦʪʦʚʘ ʚ ʩʣʝʜʚʘʱʦ ʠʟʜʘʥʠʝ!!! 
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ʏʘʩʪ IV 

ʆʧʠʩʘʥʠʝ ʥʘ 
ʨʘʟʚʦʡʥʠʪʝ ʩʨʝʜʩʪʚʘ 
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425 

36 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ɿʘ ʜʘ ʠʟʧʲʣʥʠʪʝ ʧʨʠʤʝʨʠʪʝ, ʦʧʠʩʘʥʠ ʚ ʪʘʟʠ ʢʥʠʛʘ, ʱʝ ɺʠ e 

ʥʝʦʙʭʦʜʠʤo ʩʣʝʜʥʦʪʦ ʦʩʥʦʚʥʦ ʦʙʦʨʫʜʚʘʥʝ: 

 

1. ʇʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ; 

 

2. ʀʟʪʦʯʥʠʢ ʥʘ ʧʦʩʪʦʷʥʥʦ ʥʘʧʨʝʞʝʥʠʝ 5V÷20V; 

 

3. ʆʩʥʦʚʥʘ ʧʣʘʪʢʘ Z8Encore_MB01; 

 

4. ʈʘʟʰʠʨʠʪʝʣʥʠ ʧʣʘʪʢʠ Z8Encore_EBxx; 

 

5. ɼʝʙʲʛʝʨ USB Smart Cable; 

 

6. ʈʘʟʚʦʡʥʘ ʩʨʝʜʘ Zilog Developer Studio II. 
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37 ʆʧʠʩʘʥʠʝ ʥʘ ʦʩʥʦʚʥʘʪʘ ʧʣʘʪʢʘ 
Z8Encore_MB01 

 

ʇʨʠʥʮʠʧʥʘʪʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʩʭʝʤʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʧʣʘʪʢʘ 

Z8Encore_MB01 ʝ ʧʦʢʘʟʘʥʘ ʥʘ ʌʠʛ.48. ʊ̫  ʩʲʜʲʨʞʘ ʩʣʝʜʥʠʪʝ 

ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ: 

 

1. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ U2 (Z8F083AHJ020EG) ʩ ʠʟʚʝʜʝʥʠ 

ʥʘ ʨʝʡʢʠ ʠʟʚʦʜʠ. 

 

2. ɿʘʭʨʘʥʚʘʱ ʢʦʥʝʢʪʦʨ J1. ɿʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥ-

ʪʨʦʣʝʨʘ e ʨʝʘʣʠʟʠʨʘʥʦ ʥʘ ʙʘʟʘʪʘ ʥʘ ʣʠʥʝʡʥʠʷ 

ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘ ʥʘʧʨʝʞʝʥʠʝ U1 (NCP1117ST33T3G).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. ʂʦʥʝʢʪʦʨ J2 ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʜʝʙʲʛʝʨʘ USB 

SmartCable. 

 

 

 

 

 

4. ɹʫʪʦʥ SW1 ʟʘ ʥʘʯʘʣʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦ-

ʣʝʨʘ.  

 

 

 

ʂʦʛʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʜʝʙʲʛʝʨʘ, ʜʞʲʤʧʝʨʲʪ JM1 ʪʨʷʙʚʘ ʜʘ 

ʝ ʚ ʧʦʟʠʮʠʷ RST. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʀʟʪʦʯʥʠʢʲʪ ʥʘ ʚʭʦʜʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʚʩʝʢʠ ʤʨʝʞʦʚ ʘʜʘʧʪʝʨ ʩ ʠʟʭʦʜʥʠ ʥʘʧʨʝʞʝʥʠʷ ʚ 

ʜʠʘʧʘʟʦʥʘ 5Võ20V (ß5.5ʤʤ ʭ 2.1ʤʤ). 
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ʌʠʛ. 80 ɽʣʝʢʪʨʠʯʝʩʢʘ ʩʭʝʤʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʧʣʘʪʢʘ Z8Encore_MB01 
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5. ʈʝʡʢʘ J3, ʥʘ ʢʦʷʪʦ ʩʘ ʠʟʚʝʜʝʥʠ ʩʣʝʜʥʠʪʝ ʩʠʛʥʘʣʠ ʠ 

ʠʟʚʦʜʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ: 
 

J3 ʉʠʛʥʘʣ / ʀʟʚʦʜ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

1 +3.3V 

2 GND 

3 Vps1 

4 PA0 

5 PA1 

6 PA2 

7 PA3 

8 PA4 

9 PA5 

10 PA6 

11 PA7 

12 PB0 

13 PB1 

14 PB2 

 

 

 

 

 

ʂʦʛʘʪʦ ʠʟʚʦʜ PD0 ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʥʘʯʘʣʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʜʞʲʤʧʝʨʲʪ 

JM1 ʪʨʷʙʚʘ ʜʘ ʝ ʚ ʧʦʟʠʮʠʷ RST. 

 

 

 

 

 

 

 

ʂʦʛʘʪʦ ʠʟʚʦʜ PD0 ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ 

ʮʠʬʨʦʚ ʠʟʭʦʜ, ʩʣʝʜ ʟʘʨʝʞʜʘʥʝ ʥʘ ʬʲʨʤʫʝʨʘ ʚ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʝʨʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʝʙʲʛʝʨʘ, ʜʞʲʤʧʝʨʲʪ JM1 

ʪʨʷʙʚʘ ʜʘ ʝ ʚ ʧʦʟʠʮʠʷ GPIO.  
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15 PB3 

16 PB4 

17 PB5 

18 - 

19 - 

20 - 

 

ʀʟʚʦʜʠʪʝ U2<PA0> ʠ U2<PA1> ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʲʱʦ ʠ ʟʘ 

ʩʚʲʨʟʚʘʥʝ ʥʘ ʢʚʘʨʮʦʚ/ʢʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. ʈʝʡʢʘ J4, ʥʘ ʢʦʷʪʦ ʩʘ ʠʟʚʝʜʝʥʠ ʩʣʝʜʥʠʪʝ ʩʠʛʥʘʣʠ ʠ 

ʠʟʚʦʜʠ ʥʘ ʤʠ-ʢʨʦʢʦʥʪʨʦʣʝʨʘ: 

 

J4 ʉʠʛʥʘʣ / ʀʟʚʦʜ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

1 +3.3V 

2 GND 

3 Vps1 

4 PC0 

 

 

 

  

 

ʂʦʛʘʪʦ ʠʟʚʦʜʠʪʝ U2<PA0> ʠ U2<PA1> ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ 
ʮʠʬʨʦʚʠ ʚʭʦʜʦʚʝ/ʠʟʭʦʜʠ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʞʲʤʧʝʨʠʪʝ JM2 ʠ 

JM4 ʜʘ ʙʲʜʘʪ ʟʘʪʚʦʨʝʥʠ, ʘ JM3 ʠ JM5 ʦʪʚʦʨʝʥʠ.  

 
 

 

 

 

  

ʂʦʛʘʪʦ ʠʟʚʦʜʠʪʝ U2<PA0> ʠ U2<PA1>ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 

ʩʚʲʨʟʚʘʥʝ ʥʘ ʢʚʘʨʮʦʚ/ʢʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ, ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʜʞʲʤʧʝʨʠʪʝ JM2 ʠ JM4 ʜʘ ʙʲʜʘʪ ʦʪʚʦʨʝʥʠ, ʘ JM3 ʠ JM5 

ʟʘʪʚʦʨʝʥʠ. 

 
 

 

  

ʂʦʥʜʝʥʟʘʪʦʨʠʪʝ C8 ʠ C9 ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʘʢʦ ʠʟʚʦʜ PB5 ʝ 

ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ ʚʲʥʰʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʦʧʦʨʥʦ 

ʥʘʧʨʝʞʝʥʠʝ VREF ʟʘ ɸʎʇ-ʪʦ. 
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5 PC1 

6 PC2 

7 PC3 

8 PC4 

9 PC5 

10 PC6 

11 PC7 

12 PD0 

13 - 

14 - 

15 - 

16 - 

17 - 

18 - 

19 - 

20 - 

____________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʂʘʢʪʦ ʤʦʞʝ ʜʘ ʚʠʜʠʪʝ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʩʭʝʤʘ ʥʘ ʌʠʛ.48, 

ʥʘ ʠʟʚʦʜʠ J3<3> ʠ J4<3> ʝ ʠʟʚʝʜʝʥʦ ʚʭʦʜʥʦʪʦ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ 

(5V÷20V), ʧʦʜʘʚʘʥʦ ʥʘ ʟʘʭʨʘʥʚʘʱʠʷ ʢʦʥʝʢʪʦʨ J1.  

_____________________________________________________________ 

 

ʌʠʛ.49 ʠ 50 ʧʦʢʘʟʚʘʪ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʚʲʨʭʫ 

ʦʩʥʦʚʥʘʪʘ ʧʣʘʪʢʘ Z8Encore_MB01. 
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ʌʠʛ. 81 ʈʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʚʲʨʭʫ ʦʩʥʦʚʥʘʪʘ ʧʣʘʪʢʘ ï ʧʦʛʣʝʜ ʦʪʛʦʨʝ 
 

 
 

ʌʠʛ. 82 ʆʩʥʦʚʥʘ ʧʣʘʪʢʘ Z8Encore_MB01 ï ʧʦʛʣʝʜ ʦʪʛʦʨʝ 
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38 ʆʧʠʩʘʥʠʝ ʥʘ ʨʘʟʰʠʨʠʪʝʣʥʘʪʘ ʧʣʘʪʢʘ 
Z8Encore_EB01(MB01) 

 

ʇʨʠʥʮʠʧʥʘʪʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʩʭʝʤʘ ʥʘ ʨʘʟʰʠʨʠʪʝʣʥʘʪʘ ʧʣʘʪʢʘ 

Z8Encore_EB01(MB01) ʝ ʧʦʢʘʟʘʥʘ ʥʘ ʌʠʛ.51.  ʊ ̫ʩʲʜʲʨʞʘ 

ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ: 

 

1. ɻʝʥʝʨʘʪʦʨ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠ ʠʤʧʫʣʩʠ ʩ ʨʝʛʫʣʠʨʫʝʤʘ 
ʯʝʩʪʦʪʘ (50÷915)Hz ʠ ʨʝʛʫʣʠʨʫʝʤ ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

ʟʘʧʲʣʚʘʥʝ (10÷90)% ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʥʪʝʛʨʘʣʥʘʪʘ ʩʭʝʤʘ 

LCM555; 

 

2. ʉʚʝʪʦʜʠʦʜ D1 

 

3. ʄʘʪʨʠʯʥʘ ʢʣʘʚʠʘʪʫʨʘ 4ʭ3; 

 

4. ɹʫʪʦʥʠ Up ʠ Down; 

 

5. ʀʟʪʦʯʥʠʢ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦ ʥʘʧʨʝʞʝʥʠʝ 0 õ 2.1V ʩ ʪʨʠ-

ʤʝʨ-ʧʦʪʝʥʮʠʦʤʝʪʲʨʘ PT3. 

 

6. ʊʨʠʮʠʬʨʝʥ ʩʝʜʝʤ-ʩʝʛʤʝʥʪʝʥ ʜʠʩʧʣʝʡ BC56-12SRWA ; 

 

7. ɹʲʟʝʨ (ʟʚʫʢʦʚ ʠʥʜʠʢʘʪʦʨ) PZ1. 

 

8. ʈʝʡʢʠ J3 ʠ J4, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ 

ʨʘʟʰʠʨʠʪʝʣʥʘʪʘ ʧʣʘʪʢʘ Z8Encore_EB01(MB01) ʢʲʤ 

ʦʩʥʦʚʥʘʪʘ ʧʣʘʪʢʘ Z8Encore_MB01. 

 

ʌʠʛ.52 ʠ 53 ʧʦʢʘʟʚʘʪ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʚʲʨʭʫ 

ʨʘʟʰʠʨʠʪʝʣʥʘʪʘ ʧʣʘʪʢʘ Z8Encore_EB01(MB01), ʘ ʌʠʛ.54 

ʧʦʢʘʟʚʘ ʩʚʲʨʟʚʘʥʝʪʦ ʡ ʢʲʤ ʦʩʥʦʚʥʘʪʘ ʧʣʘʪʢʘ 

Z8Encore_MB01.  
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ʌʠʛ. 83 ɽʣʝʢʪʨʠʯʝʩʢʘ ʩʭʝʤʘ ʥʘ ʨʘʟʰʠʨʠʪʝʣʥʘ ʧʣʘʪʢʘ Z8Encore_EB01(MB01) 
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ʌʠʛ. 84 ʈʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʚʲʨʭʫ Z8Encore_EB01(MB01) ï ʧʦʛʣʝʜ 

ʦʪʛʦʨʝ 

 

 
 

ʌʠʛ. 85 ʈʘʟʰʠʨʠʪʝʣʥʘ ʧʣʘʪʢʘ Z8Encore_EB01(MB01) ï ʧʦʛʣʝʜ ʦʪʛʦʨʝ 
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ʌʠʛ. 86 ʉʚʲʨʟʚʘʥʝ ʥʘ Z8Encore_EB01(MB01) ʢʲʤ Z8Encore_MB01 
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39 ʆʧʠʩʘʥʠʝ ʥʘ ʨʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ Zilog 
Developer Studio II 

 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Zilog ʧʨʝʜʦʩʪʘʚʷ ʥʘʧʲʣʥʦ ʙʝʟʧʣʘʪʥʦ ʨʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ Zilog 

Developer Studio II  (ZDS II ), ʢʦʷʪʦ ʩʲʜʲʨʞʘ ʚʩʠʯʢʦ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʉ-ʧʨʦʛʨʘʤʠ ʟʘ ʤʠʢʨʦʢʦʥʪʨʦ-

ʣʝʨʠʪʝ Z8Encore!. ɺ ʪʦʚʘ ʯʠʩʣʦ ʚʣʠʟʘʪ: 

 

Á ʊʝʢʩʪʦʚ ʨʝʜʘʢʪʦʨ; 

 

Á ʂʦʤʧʠʣʘʪʦʨ/ɸʩʝʤʙʣʝʨ/ʃʠʥʢʝʨ; 

 

Á ʉʠʤʫʣʘʪʦʨ; 

 

Á ɼʝʙʲʛʝʨ. 

 

ʇʨʝʜʠ ʜʘ ʟʘʧʦʯʥʝʪʝ ʩʲʩ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʲʟʜʘʜʝʪʝ ʧʨʦʝʢʪ. ʉʣʝʜʚʘʱʠʪʝ ʪʦʯʢʠ ʱʝ ɺʠ 

ʜʘʜʘʪ ʠʥʬʦʨʤʘʮʠʷ ʢʘʢ ʜʘ ʩʠ ʩʲʟʜʘʜʝʪʝ ʠ ʢʦʥʬʠʛʫʨʠʨʘʪʝ 

ʧʨʦʝʢʪ, ʱʝ ʩʝ ʟʘʧʦʟʥʘʝʪʝ ʩ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʉ-ʢʦʤʧʠʣʘʪʦʨʘ ʠ 

ʱʝ ʩʝ ʥʘʫʯʠʪʝ ʢʘʢ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʉʠʤʫʣʘʪʦʨʘ ʠ, ʟʘ ʜʘ 

ʪʝʩʪʚʘʪʝ ɺʘʰʠʪʝ ʉ-ʧʨʦʛʨʘʤʠ. 

 

 

 ʆʪʚʘʨʷʥʝ ʥʘ ʧʨʦʝʢʪ ʚ ZDS II 

 

1. ʀʟʙʝʨʝʪʝ FileŸOpen Project. ʆʪʚʘʨʷ ʩʝ ʜʠʘʣʦʛʦʚʘʪʘ 

ʢʫʪʠʷ Open Project.  
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ʌʠʛ. 87 Open Project 

 

2. ʀʟʙʝʨʝʪʝ ʬʘʡʣʘ ʩ ʨʘʟʰʠʨʝʥʠʝ * .zdsproj ʠ ʥʘʪʠʩʥʝʪʝ 

ʙʫʪʦʥʘ . 

 

 

 ʉʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʝʢʪ ʚ ZDS II 

39.1.1 ʉʲʟʜʘʚʘʥʝ ʥʘ ʉ ʧʨʦʝʢʪ 

 

1. ʀʟʙʝʨʝʪʝ File ŸNew Project. ʆʪʚʘʨʷ ʩʝ ʜʠʘʣʦʛʦʚʘʪʘ 

ʢʫʪʠʷ New Project. 

 

 
 

ʌʠʛ. 88 New Project 

 

2. ʅʘʪʠʩʥʝʪʝ ʙʫʪʦʥʘ . ʆʪʚʘʨʷ ʩʝ ʜʠʘʣʦʛʦʚʘʪʘ ʢʫʪʠʷ 
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Select Project Name. 

 

 
 

ʌʠʛ. 89 Select Project Name 

 

3. ʆʪʠʜʝʪʝ ʚ ʜʠʨʝʢʪʦʨʠʷʪʘ, ʢʲʜʝʪʦ ʠʩʢʘʪʝ ʜʘ ʩʲʭʨʘʥʠʪʝ 
ʧʨʦʝʢʪʘ. 

 

4. ɺ ʧʦʣʝʪʦ File name ʚʲʚʝʜʝʪʝ ʠʤʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ʠ ʥʘʪʠ-

ʩʥʝʪʝ ʙʫʪʦʥʘ , ʟʘ ʜʘ ʩʝ ʚʲʨʥʝʪʝ ʚ ʜʠʘʣʦʛʦʚʘʪʘ 

ʢʫʪʠʷ New Project. 

 

5. ɺ ʧʦʣʝʪʦ Project Type ʠʟʙʝʨʝʪʝ Standard.  

 

6. ɺ ʧʦʣʝʪʦ CPU Family ʠʟʙʝʨʝʪʝ ʬʘʤʠʣʠʷʪʘ ʤʠʢʨʦʢʦʥ-

ʪʨʦʣʝʨʠ. 

 

7. ɺ ʧʦʣʝʪʦ CPU ʠʟʙʝʨʝʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

 

8. ɺ ʧʦʣʝʪʦ Build Type ʠʟʙʝʨʝʪʝ Executable. 

 

9. ʅʘʪʠʩʥʝʪʝ ʙʫʪʦʥʘ . 

 

ɺʝʯʝ ʠʤʘʪʝ ʩʲʟʜʘʜʝʥ ʧʨʦʝʢʪ. ʉʣʝʜʚʘʱʘʪʘ ʩʪʲʧʢʘ ʝ ʜʘ 
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ʜʦʙʘʚʠʪʝ ʬʘʡʣ(ʦʚʝ) ʢʲʤ ʧʨʦʝʢʪʘ. 

 

 

39.1.2 ɼʦʙʘʚʷʥʝ ʥʘ ʬʘʡʣ ʢʲʤ ʧʨʦʝʢʪʘ 

 

ɸʢʦ ʥʷʤʘʪʝ ʚʩʝ ʦʱʝ ʩʲʟʜʘʜʝʥ ʬʘʡʣ, ʤʦʞʝ ʜʘ ʛʦ ʥʘʧʨʘʚʠʪʝ 

ʜʠʨʝʢʪʥʦ ʦʪ ʩʨʝʜʘʪʘ ZDS II. 

 

1. ʀʟʙʝʨʝʪʝ FileŸNew File, ʟʘ ʜʘ ʩʠ ʩʲʟʜʘʜʝʪʝ ʬʘʡʣ. 

 

2. ʀʟʙʝʨʝʪʝ FileŸSave As ʠ ʩʲʭʨʘʥʝʪʝ ʚ ʬʘʡʣʘ ʚ 

ʞʝʣʘʥʘʪʘ ʦʪ ɺʘʩ ʜʠʨʝʢʪʦʨʠʷ. 

 

ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʬʘʡʣ ʚ ʧʨʦʝʢʪʘ ʩʪʘʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ʀʟʙʝʨʝʪʝ ProjectŸAdd Files. ʆʪʚʘʨʷ ʩʝ ʜʠʘʣʦʛʦʚʘʪʘ 

ʢʫʪʠʷ Add Files To Project. 

 

 
 

ʌʠʛ. 90 Add Files To Project 

 

2. ʆʪʠʜʝʪʝ ʚ ʜʠʨʝʢʪʦʨʠʷʪʘ, ʢʲʜʝʪʦ ʩʝ ʥʘʤʠʨʘ ʬʘʡʣʘ, 

ʠʟʙʝʨʝʪʝ ʛʦ ʠ ʥʘʪʠʩʥʝʪʝ ʙʫʪʦʥʘ .  
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3. ʇʦʚʪʦʨʝʪʝ ʩʪʲʧʢʠ 1 ʠ 2, ʟʘ ʜʘ ʜʦʙʘʚʠʪʝ ʚʩʠʯʢʠ 
ʥʝʦʙʭʦʜʠʤʠ ʬʘʡʣʦʚʝ ʚ ʧʨʦʝʢʪʘ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʩʪʲʧʢʘ ʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʧʨʦʝʢʪʘ. 

 

 

39.1.3 ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʘ 

 

ʂʦʥʬʠʛʫʨʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ʩʪʘʚʘ ʦʪ ProjectŸSettings. ʆʪ-

ʚʘʨʷ ʩʝ ʜʠʘʣʦʛʦʚʘʪʘ ʢʫʪʠʷ Project Settings, ʢʦʷʪʦ ʦʩʠʛʫʨʷʚʘ 

ʨʘʟʣʠʯʥʠ ʢʘʪʝʛʦʨʠʠ ʥʘʩʪʨʦʡʢʠ, ʢʦʠʪʦ ʩʘ ʠʟʙʨʦʝʥʠ ʚʣʷʚʦ. ʊʝ 

ʚʢʣʶʯʚʘʪ ʆʙʱʠ ʥʘʩʪʨʦʡʢʠ (General), ʥʘʩʪʨʦʡʢʠ ʥʘ 

ɸʩʝʤʙʣʝʨʘ (Assembler), ʥʘʩʪʨʦʡʢʠ ʥʘ ʂʦʤʧʠʣʘʪʦʨʘ (C), 

ʥʘʩʪʨʦʡʢʠ ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʪʘʥʜʘʨʪʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ Zilog 

(ZSL), ʥʘʩʪʨʦʡʢʠ ʥʘ ʃʠʥʢʝʨʘ (Linker) ʠ ʥʘʩʪʨʦʡʢʠ ʥʘ ɼʝʙʲ-

ʛʝʨʘ(Debugger). 

 

 
 

ʌʠʛ. 91 Project Settings 

 

ZDS II  ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʲʟʜʘʜʝʪʝ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ. 
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ɸʢʪʠʚʥʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʝ ʠʟʙʠʨʘ ʦʪ ʧʦʣʝʪʦ Configuration . 

ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʩʘ ʧʨʝʜʦʩʪʘʚʝʥʠ ʜʚʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ï 

Debug ʠ Release, ʥʦ ɺʠʝ ʤʦʞʝ ʜʘ ʜʦʙʘʚʷʪʝ ʠ ʩʚʦʠ.  ʋʧʨʘʚʣʝ-

ʥʠʝʪʦ ʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠʪʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ BuildŸManage 

Configurations.  

 

 
 

ʌʠʛ. 92 ManageConfigurations 
 

ʄʦʞʝ ʠʟʪʨʠʚʘʪʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʜʘ ʜʦʙʘʚʷʪʝ ʥʦʚʠ ʠʣʠ ʜʘ 

ʢʦʧʠʨʘʪʝ ʥʘʩʪʨʦʡʢʠʪʝ ʦʪ ʝʜʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚ ʜʨʫʛʘ. 

 

 

39.1.3.1 ʆʙʱʠ ʥʘʩʪʨʦʡʢʠ 

 

ʆʙʱʠʪʝ ʥʘʩʪʨʦʡʢʠ ʩʘ ʜʦʩʪʲʧʥʠ ʥʘ Project 

ŸSettingsŸGeneral (ʌʠʛ.61). 

 

CPU Family 

 

ʇʘʜʘʱ ʩʧʠʩʲʢ, ʠʟʙʨʦʷʚʘʱ ʬʘʤʠʣʠʠʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. 

 

CPU 

 

ʇʘʜʘʱ ʩʧʠʩʲʢ, ʠʟʙʨʦʷʚʘʱ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ, ʧʨʠʥʘʜʣʝ-

ʞʘʱʠ ʥʘ ʠʟʙʨʘʥʘʪʘ ʚ CPU Family ʬʘʤʠʣʠʷ. 

 

Show Warnings 

 

ʂʦʥʪʨʦʣʠʨʘ ʧʦʢʘʟʚʘʥʝʪʦ ʥʘ ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠ ʩʲʦʙʱʝʥʠʷ ʧʦ  
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ʌʠʛ. 93 Project Settings Ÿ General 
 

ʚʨʝʤʝ ʚʩʠʯʢʠ ʬʘʟʠ ʥʘ ʢʦʤʧʠʣʠʨʘʥʝ. ʂʦʛʘʪʦ ʪʘʟʠ ʦʧʮʠʷ ʝ 

ʠʟʙʨʘʥʘ, ʚʩʠʯʢʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ ʩʲʦʙʱʝʥʠʷ ʦʪ 

ɸʩʝʤʙʣʝʨʘ, ʂʦʤʧʠʣʘʪʦʨʘ ʠ ʃʠʥʢʝʨʘ ʩʝ ʧʦʢʘʟʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ 

ʢʦʤʧʠʣʠʨʘʥʝ ʥʘ ʢʦʜʘ. 

 

Generate Debug Information  

 

ʊʘʟʠ ʦʧʮʠʷ ʚʦʜʠ ʜʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘ-

ʮʠʷ, ʠʟʧʦʣʟʚʘʥʘ ʦʪ ʜʝʙʲʛʝʨʘ. ʈʘʟʨʝʰʝʪʝ ,̫ ʘʢʦ ʩʤʷʪʘʪʝ ʜʘ 

ʠʟʧʦʣʟʚʘʪʝ ʜʝʙʲʛʝʨʘ, ʟʘ ʜʘ ʦʪʢʨʠʚʘʪʝ ʠ ʧʨʝʤʘʭʚʘʪʝ ʛʨʝʰʢʠ 

ʚʲʚ ɺʘʰʠʷ ʢʦʜ. ʆʙʠʢʥʦʚʝʥʦ ʨʘʟʨʝʰʘʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʦʧʮʠʷ 

ʚʦʜʠ ʜʦ ʫʤʝʨʝʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʢʦʜʘ. 

____________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ: ʆʧʮʠʷʪʘ Generate Debug Information  ʩʠ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩ 

ʦʧʮʠʷʪʘ Limit  Optimization  for  Easier Debugging (ʚʠʞʪʝ ʅʘʩʪʨʦʡʢʠ 
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ʥʘ ʂʦʤʧʠʣʘʪʦʨʘ). ʈʘʟʨʝʰʘʚʘʥʝʪʦ ʥʘ ʦʧʮʠʷʪʘ Limit  Optimization  for  

Easier Debugging ʚʦʜʠ ʜʦ ʘʚʪʦʤʘʪʠʯʥʦ ʨʘʟʨʝʰʘʚʘʥʝ ʠ ʥʘ ʦʧʮʠʷʪʘ 

Generate Debug Information (ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʦʧʮʠʷʪʘ ʝ ʟʘʪʲʤʥʝʥʘ ʠ ʥʝ ʝ 

ʜʦʩʪʲʧʥʘ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ).  

_____________________________________________________________ 

 

Intermidiate  Files Directory 

 

ʋʢʘʟʚʘ ʜʠʨʝʢʪʦʨʠʷʪʘ, ʢʲʜʝʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʤʝʞʜʠʥʥʠʪʝ 

ʬʘʡʣʦʚʝ (*.lst, *.obj, * linkcmd , *mak), ʛʝʥʝʨʠʨʘʥʠ ʚ ʧʨʦʮʝʩʘ 

ʥʘ ʢʦʤʧʠʣʠʨʘʥʝ.  

 

 

39.1.3.2 ʅʘʩʪʨʦʡʢʠ ʥʘ ɸʩʝʤʙʣʝʨʘ 

 

ʅʘʩʪʨʦʡʢʠʪʝ ʥʘ ɸʩʝʤʙʣʝʨʘ ʩʘ ʜʦʩʪʲʧʥʠ ʥʘ Project 

ŸSettingsŸAssembler. 

 

 
 

ʌʠʛ. 94 Project Settings Ÿ Assembler 
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Include Directories 

 

ʊʦʚʘ ʧʦʣʝ ʧʦʟʚʦʣʷʚʘ ʜʘ ʫʢʘʞʝʪʝ ʥʘ ɸʩʝʤʙʣʝʨʘ ʢʲʜʝ ʜʘ ʪʲʨʩʠ 

ʬʘʡʣʦʚʝʪʝ ʩ ʨʘʟʰʠʨʝʥʠʝ .inc1. 

____________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ: Tʦʚʘ ʩʘ ʬʘʡʣʦʚʝʪʝ ʚʢʣʶʯʝʥʠ ʚ ʘʩʝʤʙʣʝʨʥʠʪʝ ʩʦʨʩ-

ʬʘʡʣʦʚʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʠʨʝʢʪʠʚʘʪʘ INCLUDE. ʅʘʧʨʠʤʝʨ: 

 

 
____________________________________________________ 

 

ɸʩʝʤʙʣʝʨʲʪ ʧʲʨʚʦ ʧʨʦʚʝʨʷʚʘ ʪʝʢʫʱʘʪʘ ʜʠʨʝʢʪʦʨʠʷ, ʩʣʝʜ 

ʪʦʚʘ ʜʠʨʝʢʪʦʨʠʠʪʝ, ʫʢʘʟʘʥʠ ʚ ʧʦʣʝʪʦ Include Directories, ʠ 

ʥʘʡ ʥʘʢʨʘʷ ʚ <ZDS Installation Directory>\include\std. 

 

Defines 

 

 
 

ʌʠʛ. 95 Project Settings Ÿ Assembler Ÿ Defines 

INCLUDE "eZ8.inc"  
 
VECTOR RESET = startup  
  
 ORG 100h 
startup:  

  
      Ƙɒɣɗɞɓɝɗɢɗɟ ɜɠɖ 

 
 JP startup  
  
 END 
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ʊʦʚʘ ʧʦʣʝ ʧʦʟʚʦʣʷʚʘ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʩʠʤʚʦʣʥʠ ʠʤʝʥʘ ʥʘ 

ʯʠʩʣʦʚʠ ʩʪʦʡʥʦʩʪʠ ʚ ʘʩʝʤʙʣʝʨʥʠʷ ʢʦʜ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʝʜʥʠʷ 

ʩʠʥʪʘʢʩʠʩ:  

 

<ʩʠʤʚʦʣʥʦ-ʠʤʝ> = <ʩʪʦʡʥʦʩʪ> 

 

ʉʠʤʚʦʣʥʠʪʝ ʠʤʝʥʘ ʜʦʙʘʚʝʥʠ ʚ ʧʦʣʝʪʦ Defines ʩʘ ʘʥʘʣʦʛʠʯʥʠ 

ʥʘ  ʩʠʤʚʦʣʥʠʪʝ ʠʤʝʥʘ ʩʲʟʜʘʜʝʥʠ ʩ ʘʩʝʤʙʣʝʨʥʘʪʘ ʜʠʨʝʢʪʠʚʘ 

EQU (<ʝʪʠʢʝʪ> EQU <ʠʟʨʘʟ>).  

 

Generate Assembly Listing Files (.lst) 

 

ʂʦʛʘʪʦ ʪʘʟʠ ʦʧʮʠʷ ʝ ʨʘʟʨʝʰʝʥʘ, ɸʩʝʤʙʣʝʨʲʪ ʛʝʥʝʨʠʨʘ 

ʣʠʩʪʠʥʛ ʬʘʡʣ (*.lst) ʟʘ ʚʩʝʢʠ ʘʩʝʤʙʣʝʨʝʥ ʩʦʨʩ-ʬʘʡʣ. ʊʦʟʠ 

ʬʘʡʣ ʧʦʢʘʟʚʘ ʘʩʝʤʙʣʝʨʥʠʪʝ ʠʥʩʪʨʫʢʮʠʠ ʠ ʜʠʨʝʢʪʠʚʠ, ʘ ʩʲʱʦ 

ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ ʠ ʰʝʩʪʥʘʡʩʝʪʠʯʥʠʪʝ ʠʤ 

ʘʜʨʝʩʠ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

 

Expand Macros 

 

ʊʘʟʠ ʦʧʮʠʷ ʠʥʩʪʨʫʢʪʠʨʘ ɸʩʝʤʙʣʝʨʘ ʜʘ ʨʘʟʛʲʚʘ ʤʘʢʨʦʩʠʪʝ ʚ 

ʘʩʝʤʙʣʝʨʥʠʷ ʣʠʩʪʠʥʛ ʬʘʡʣ. 

 

Page Width  / Page Length 

 

ɼʝʬʠʥʠʨʘʪ ʤʘʢʩʠʤʘʣʥʠʷ ʙʨʦʡ ʩʠʤʚʦʣʠ ʟʘ ʨʝʜ ʠ ʤʘʢʩʠ-

ʤʘʣʥʠʷ ʙʨʦʡ ʨʝʜʦʚʝ ʚ ʝʜʥʘ ʩʪʨʘʥʠʮʘ ʥʘ ʣʠʩʪʠʥʛ ʬʘʡʣʘ. 

 

Jump Optimization 

 

ʊʘʟʠ ʦʧʮʠʷ ʨʘʟʨʝʰʘʚʘ ʥʘ ɸʩʝʤʙʣʝʨʘ ʜʘ ʟʘʤʝʥʠ ʠʥʩʪʨʫʢʮʠʠʪʝ 

ʟʘ ʦʪʥʦʩʠʪʝʣʝʥ ʧʨʝʭʦʜ (JR ʠ DJNZ) ʩ ʠʥʩʪʨʫʢʮʠʠ ʟʘ 

ʘʙʩʦʣʶʪʝʥ ʧʨʝʭʦʜ, ʢʦʛʘʪʦ ʝʪʠʢʝʪʲʪ, ʢʲʤ ʢʦʡʪʦ ʩʝ 

ʦʩʲʱʝʩʪʚʷʚʘ ʧʨʝʭʦʜʘ ʝ: 

 

Á ʠʟʚʲʥ ʦʙʭʚʘʪʘ -128 õ +127 ʥʘ ʪʝʟʠ ʠʥʩʪʨʫʢʮʠʠ. ʅʘ 

ʧʨʠʤʝʨ ʘʩʝʤʙʣʝʨʲʪ ʱʝ ʟʘʤʝʥʠ ʠʥʩʪʨʫʢʮʠʷʪʘ 
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DJNZ r0, lab  

 

ʩ 

 
DJNZ r0, lab1  
JR lab2  
lab1: JP lab  
lab2:  

 

Á ʚʲʥʰʝʥ ʟʘ ʘʩʝʤʙʣʝʨʥʠʷ ʬʘʡʣ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʘʩʝʤ-

ʙʣʝʨʲʪ ʚʠʥʘʛʠ ʜʦʧʫʩʢʘ, ʯʝ ʮʝʣʝʚʠʷʪ ʘʜʨʝʩ ʝ ʠʟʚʲʥ 

ʦʙʭʚʘʪʘ ʥʘ ʪʝʟʠ ʠʥʩʪʨʫʢʮʠʠ. 

 

 

 

 

 

 

 

 

 

 

39.1.3.3 ʅʘʩʪʨʦʡʢʠ ʥʘ ʂʦʤʧʠʣʘʪʦʨʘ 

 

ʅʘʩʪʨʦʡʢʠʪʝ ʥʘ ʂʦʤʧʠʣʘʪʦʨʘ ʩʘ ʜʦʩʪʲʧʥʠ ʥʘ Project 

ŸSettingsŸC. ʊʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʩʣʝʜʥʠʪʝ ʧʦʜʢʘʪʝʛʦʨʠʠ: 

 

Á Code Generation; 

 

Á Listing Files; 

 

Á Preprocessor; 

 

Á Advanced; 

 

Á Deprecated. 

 

 

  

ɸʢʦ ʪʘʟʠ ʦʧʮʠʷ ʝ ʟʘʙʨʘʥʝʥʘ ʠ ʚʲʟʥʠʢʥʝ ʝʜʥʘ ʦʪ ʛʦʨʥʠʪʝ 

ʩʠʪʫʘʮʠʠ, ʱʝ ʧʦʣʫʯʠʪʝ ʩʲʦʙʱʝʥʠʝ ʟʘ ʛʨʝʰʢʘ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʘʩʝʤʙʣʠʨʘʥʝ ʥʘ ʢʦʜʘ. 

 

 

ɿʘ ʧʨʝʜʧʦʯʠʪʘʥʝ ʠ ʚʠʥʘʛʠ ʜʘ ʨʘʟʨʝʰʘʚʘʪʝ ʪʘʟʠ ʦʧʮʠʷ ʠ ʜʘ 

ʦʩʪʘʚʠʪʝ ʘʩʝʤʙʣʝʨʘ ʜʘ ʠʟʚʲʨʰʚʘ ʪʝʟʠ ʟʘʤʝʥʠ. 



 

 
447 

CODE GENERATION  

 

 
 

ʌʠʛ. 96 Project Settings ŸCŸCode Generation 
 

Limit Optimizasions for Easier Debugging 

 

ʈʘʟʨʝʰʘʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʦʧʮʠʷ ʧʨʠʥʫʞʜʘʚʘ ʢʦʤʧʠʣʘʪʦʨʘ ʜʘ 

ʠʟʢʣʶʯʠ ʦʧʨʝʜʝʣʝʥʠ ʦʧʪʠʤʠʟʘʮʠʠ. ʊʝʟʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʛʘʪ 

ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʦʙʲʨʢʚʘʥʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʜʝʙʲʛʚʘʥʝ ʥʘ ʢʦʜʘ. 

 

 

 

 

____________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ: ʆʧʮʠʷʪʘ Limit  Optimization  for  Easier Debugging  ʩʠ 

 

  

 

ʈʘʟʨʝʰʘʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʥʘʩʪʨʦʡʢʘ ʚʦʜʠ ʜʦ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ 

ʧʦ-ʛʦʣʷʤ ʢʦʜ ʠ ʫʧʦʪʨʝʙʘ ʥʘ ʧʦʚʝʯʝ ʧʘʤʝʪ ʟʘ ʜʘʥʥʠ. 

 






















































































































































































































































































































































































































































































































































































































































