
Ʉɚɮɟɞɪɚ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ ɜ ɭɩɪɚɜɥɟɧɢɢ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ (Ʉɋɍɉ) 
 

 

 

 

 

 

 

 

 

 

 

 

 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɍɫɬɪɨɣɫɬɜɚ 
 

 

 

Ɉɬɥɚɞɨɱɧɚɹ ɩɥɚɬɚ VX MEGA-128 
 

 

 

Ɋɭɤɨɜɨɞɫɬɜɨ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

 

 

 

 

 
 

 

 

 

 

ɌɍɋɍɊ 2018 

  



2 
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1. Ɉɩɢɫɚɧɢɟ ɫɬɟɧɞɚ 

1.1. Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ 

 

IE-VX-MEGA128 – ɨɬɥɚɞɨɱɧɵɣ ɧɚɛɨɪ (ɫɦ.ɪɢɫ.1) ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦ ɧɚ ɛɚɡɟ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ATЦОРК128. ɉɥɚɬɚ ɨɫɧɚɳɟɧɚ 3-ɜɵɜɨɞɧɵɦɢ ɪɚɡɴёɦɚɦɢ ɫɬɚɧɞɚɪɬɚ INEБ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɞɤɥɸɱɚɬɶ ɤ ɧɟɣ ɪɚɡɥɢɱɧɵɟ ɩɟɪɢɮɟɪɢɣɧɵɟ ɦɨɞɭɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
IЧЧШЯКЭТЯО EбpОrТЦОЧЭ, ɜɤɥɸɱɚɹ ɬɚɤɢɟ, ɤɚɤ: ɞɪɚɣɜɟɪɚ ɦɨɬɨɪɨɜ, ɩɪɢёɦɧɢɤɢ ɞɢɚɩɚɡɨɧɚ 
433ɆȽɰ, ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɞɚɬɱɢɤɢ ɞɢɫɬɚɧɰɢɢ, ɢɧɮɪɚɤɪɚɫɧɵɟ ɩɪɢёɦɧɢɤɢ ɢ 
ɩɪɢёɦɨɩɟɪɟɞɚɬɱɢɤɢ.     

 
Ɋɢɫɭɧɨɤ 1 – ȼɧɟɲɧɢɣ ɜɢɞ ɨɬɥɚɞɨɱɧɨɝɨ ɧɚɛɨɪɚ 

Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ: 

 ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ATMEGA128: 128ɤȻ FlКsС-ɩɚɦɹɬɢ ɩɪɨɝɪɚɦɦ, 
64ɤȻ ɈɁɍ, 4ɤȻ EEPROM; 

 ɜɫɟ ɩɨɪɬɵ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɞɨɫɬɭɩɧɵ ɧɚ ɬɪёɯɜɵɜɨɞɧɵɯ ɪɚɡɴёɦɚɯ (ɫɬɚɧɞɚɪɬ 
INEX); 

 ɰɟɩɢ ɩɢɬɚɧɢɹ; 
 ISP ɪɚɡɴёɦ; 
 USB-UART ɦɨɫɬ; 
 4 ɤɧɨɩɤɢ ɩɨɥɶɡɨɜɚɬɟɥɹ; 
 ɫɢɦɜɨɥɶɧɵɣ ɞɜɭɯɫɬɪɨɱɧɵɣ ɀɄɂ; 
 3-ɜɵɜɨɞɧɵɟ ɪɚɡɴёɦɵ ɫɬɚɧɞɚɪɬɚ INEБ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɪɚɡɥɢɱɧɨɣ ɩɟɪɢɮɟɪɢɢ 

 Plug-IЧ ɦɨɞɭɥɶ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 32ɤȻ RAM ɢ 32ɤȻ EEPROM. 
 

Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ATMEGA128: 
 ɬɚɤɬɨɜɚɹ ɱɚɫɬɨɬɚ ɞɨ 16 ɆȽɰ,ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ 62,5 ɧɫ;  
 ɜɫɬɪɨɟɧɧɵɣ ɩɪɨɝɪɚɦɢɪɭɟɦɵɣ RC-ɝɟɧɟɪɚɬɨɪ, ɱɚɫɬɨɬɚ 1, 2, 4, 8 ɆȽɰ;  
 Flash-ɉɁɍ ɩɪɨɝɪɚɦɦ,ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɟ ɜ ɫɢɫɬɟɦɟ, ɞɨ 128 ɤɛɚɣɬ (10 000 ɰɢɤɥɨɜ 

ɩɟɪɟɡɚɩɢɫɢ);  
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 ɷɥɟɤɬɪɢɱɟɫɤɢ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɭɟɦɨɟ ɉɁɍ ɞɚɧɧɵɯ ɞɨ 4 ɤɛɚɣɬ (100 000 ɰɢɤɥɨɜ 
ɩɟɪɟɡɚɩɢɫɢ);  

 ɜɧɭɬɪɟɧɧɟɟ ɈɁɍ ɫɨ ɜɪɟɦɟɧɟɦ ɞɨɫɬɭɩɚ 1 ɬɚɤɬ, ɞɨ 4 ɤɛɚɣɬ;  
 ɦɨɳɧɵɣ ɧɚɛɨɪ ɤɨɦɚɧɞ (ɛɨɥɟɟ 120 ɢɧɫɬɪɭɤɰɢɣ);  
 6 ɚɩɩɚɪɚɬɧɵɯ ɤɨɦɚɧɞ ɭɦɧɨɠɟɧɢɹ (ɞɥɹ ɫɟɦɟɣɫɬɜɚ ЦОРК);  
 ɪɚɡɜɢɬɚɹ ɫɢɫɬɟɦɚ ɚɞɪɟɫɚɰɢɢ, ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɞɥɹ ɪɚɛɨɬɵ ɫ ɋ-ɤɨɦɩɢɥɹɬɨɪɚɦɢ;  
 32 ɪɟɝɢɫɬɪɚ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ (ɚɤɤɭɦɭɥɹɬɨɪɚ);  
 ɫɢɧɯɪɨɧɧɵɣ (USART) ɢɥɢ ɚɫɢɧɯɪɨɧɧɵɣ (UART) ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɩɨɪɬɵ;  
 ɫɢɧɯɪɨɧɧɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɩɨɪɬ (SPI);  
 ɞɜɭɯɩɪɨɜɨɞɧɵɣ ɢɧɬɟɪɮɟɣɫ TАI, ɫɨɜɦɟɫɬɢɦɵɣ ɫ ɢɧɬɟɪɮɟɣɫɨɦ I2C;  
 ɦɧɨɝɨɤɚɧɚɥɶɧɵɣ 8-, 9-, 10-, 16-ɛɢɬɧɵɣ ɒɂɆ-ɦɨɞɭɥɹɬɨɪ;  
 10-ɛɢɬɧɵɣ Ⱥɐɉ ɫɨ ɜɪɟɦɟɧɟɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 70 ɦɤɫ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦɢ 

ɜɯɨɞɚɦɢ;  
 ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ — 1; 10 ɢɥɢ 200;  
 ɜɫɬɪɨɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 2,56 ȼ;  
 ɚɧɚɥɨɝɨɜɵɣ ɤɨɦɩɚɪɚɬɨɪ;  
 ɫɬɨɪɨɠɟɜɨɣ ɬɚɣɦɟɪ;  
 ɧɚɫɬɪɚɢɜɚɟɦɚɹ ɫɯɟɦɚ ɡɚɞɟɪɠɤɢ ɡɚɩɭɫɤɚ ɩɨɫɥɟ ɩɨɞɚɱɢ ɩɢɬɚɧɢɹ;  
 ɫɯɟɦɚ ɫɥɟɠɟɧɢɹ ɡɚ ɭɪɨɜɧɟɦ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ;  
 JTAG-ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɷɦɭɥɹɬɨɪɚ (ɜ ɦɢɤɪɨɫɯɟɦɚɯ ɫ ɨɛɴɟɦɨɦ ɉɁɍ ɨɬ 16 

ɤɛɚɣɬ);  
 ɦɢɤɪɨɦɨɳɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ (ɦɟɧɟɟ 100 ɦɤȺ ɜ ɚɤɬɢɜɧɨɦ ɪɟɠɢɦɟ ɧɚ ɱɚɫɬɨɬɟ 32 ɤȽɰ). 

ɉɢɬɚɧɢɟ ɨɬ ɛɥɨɤɚ ɩɢɬɚɧɢɹ 12V/500mA. 

 

1.2. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ 
ɉɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɫɢɫɬɟɦ ɢɡɦɟɪɟɧɢɣ ɬɪɟɛɭɟɬ ɨɪɝɚɧɢɡɚɰɢɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɩɪɚɤɬɢɤɭɦɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɢɡɭɱɚɬɶ 
ɤɨɦɩɨɧɟɧɬɵ ɷɬɢɯ ɫɢɫɬɟɦ, ɩɪɢɨɛɪɟɬɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ. 
Ʌɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ ɧɚ ɛɚɡɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ATMEGA128 ɫɨɡɞɚɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɭ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ «ɍɩɪɚɜɥɟɧɢɟ ɢ ɢɧɮɨɪɦɚɬɢɤɚ ɜ ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦɚɯ» ɢ «ɍɩɪɚɜɥɟɧɢɟ ɜ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ». Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɬɟɧɞɚ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫɭɧɨɤ 2 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɬɟɧɞɚ 
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ȼ ɫɨɫɬɚɜɟ ɫɬɟɧɞɚ ɭɱɚɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɛɥɨɤɢ ɢ ɷɥɟɦɟɧɬɵ: 
Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɚɬɵ IE-VX-Mega128: 

1. Ȼɥɨɤ 3-ɜɵɜɨɞɧɵɯ ɪɚɡɴɟɦɨɜ ɫɬɚɧɞɚɪɬɚ INEБ. 
2. Ȼɥɨɤ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ (8 ɲɬɭɤ). 
3. Ȼɥɨɤ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ (8 ɲɬɭɤ). 
4. Ȼɥɨɤ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ (8 ɲɬɭɤ). 
5. Ȼɥɨɤ ɤɧɨɩɨɤ ɭɩɪɚɜɥɟɧɢɹ (4 ɲɬɭɤɢ). 
6. Ʌɨɝɢɱɟɫɤɢɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 

7. ɋɬɪɨɤɨɜɵɣ 2 ɫɬɪɨɱɧɵɣ ɀɄɂ ɞɢɫɩɥɟɣ. 
8. Ɇɨɞɭɥɶ ɪɚɫɲɢɪɟɧɢɹ ɩɚɦɹɬɢ (32 ФB) 
9. Ʉɧɨɩɤɚ RОsОЭ. 
10. Ɋɚɡɴɟɦ ɩɢɬɚɧɢɹ (12ȼɨɥɶɬ). 
11. ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ ɩɥɚɬɵ. 
12. Ɋɚɡɴɟɦ USB. 

Ⱦɚɬɱɢɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɦɩɥɟɤɬɚɰɢɢ ɫɬɟɧɞɚ): 
13. ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɥɶɧɨɦɟɪ. 
14. Ⱦɟɬɟɤɬɨɪ ɡɜɭɤɚ. 
15. Ɇɟɬɚɥɥɨɞɟɬɟɤɬɨɪ. 
16. ɂɧɮɪɚɤɪɚɫɧɵɣ ɩɪɢɟɦɧɢɤ. 
17. ɂɧɮɪɚɤɪɚɫɧɵɣ ɩɟɪɟɞɚɬɱɢɤ. 
18. ɉɶɟɡɨɞɢɧɚɦɢɤ. 

 

2. Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ 

AVR Studio – ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ (IDE) ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 8-ɦɢ ɢ 32-ɯ 
ɛɢɬɧɵɯ AVR ɩɪɢɥɨɠɟɧɢɣ ɨɬ ɤɨɦɩɚɧɢɢ AЭЦОl, ɪɚɛɨɬɚɸɳɚɹ ɜ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ 
АТЧНШаs NT/2000/БP/VТsЭК/7. AVR SЭЮНТШ ɫɨɞɟɪɠɢɬ ɤɨɦɩɢɥɹɬɨɪ ɢ ɫɢɦɭɥɹɬɨɪ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɨɬɫɥɟɞɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ. Ɍɚɤɠɟ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɪɚɡɥɢɱɧɵɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ – ɩɥɚɝɢɧɵ. 

ɉɚɤɟɬ АТЧAVR ɜɤɥɸɱɚɟɬ ɫɨɛɫɬɜɟɧɧɵɣ ɪɟɞɚɤɬɨɪ (PrШРrКЦЦОrs NШЭОpКН) ɞɥɹ 
ɧɚɩɢɫɚɧɢɹ ɢɫɯɨɞɧɵɯ ɬɟɤɫɬɨɜ ɩɪɨɝɪɚɦɦ ɢ ɪɹɞ ɭɬɢɥɢɬ, ɨɛɥɟɝɱɚɸɳɢɯ ɷɬɨɬ ɩɪɨɰɟɫɫ. Ɉɞɧɚɤɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɭɞɨɛɧɵɦ ɫɩɨɫɨɛɨɦ ɫɥɟɞɭɟɬ ɩɪɢɡɧɚɬɶ ɢɧɬɟɝɪɚɰɢɸ АТЧAVR ɜ 
ɛɟɫɩɥɚɬɧɭɸ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦ ɞɥɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ AVR ɮɢɪɦɵ AЭЦОl - AVR 

SЭЮНТШ, ɫɚɦɭɸ ɫɜɟɠɭɸ ɜɟɪɫɢɸ ɤɨɬɨɪɨɣ ɜɫɟɝɞɚ ɦɨɠɧɨ ɫɤɚɱɚɬɶ ɫ ɫɚɣɬɚ AЭЦОl 
(http://www.microchip.com/avr-support/atmel-studio-7). ɉɨɫɥɟɞɧɢɟ ɜɟɪɫɢɢ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 
ɩɨɥɭɱɢɥɢ ɧɚɡɜɚɧɢɟ Atmel Studio.  

АТЧAVR ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ: 
 Programmers Notepad - ɭɞɨɛɧɵɣ ɪɟɞɚɤɬɨɪ ɩɪɨɝɪɚɦɦɢɫɬɚ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ 

ɪɚɡɪɚɛɨɬɤɢ (IDE); 
 AVR GCC - ɤɨɦɩɢɥɹɬɨɪ ɹɡɵɤɨɜ C ɢ C++ ɞɥɹ AVR; 
 avr-libc - ɫɬɚɧɞɚɪɬɧɚɹ ɋ ɛɢɛɥɢɨɬɟɤɚ AVR ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ GCC; 
 avr-as - ɚɫɫɟɦɛɥɟɪ ɞɥɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ AVR; 
 AVRDUDE - ɩɪɨɝɪɚɦɦɚɬɨɪ (ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɡɚɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɤɨɞɚ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ); 
 avrdude-gui - ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɥɹ AVRDUDE (ɬɨɥɶɤɨ ɜ 

ɜɟɪɫɢɹɯ ɞɨ АТЧAVR-20060421 ɜɤɥɸɱɢɬɟɥɶɧɨ); 
 MFile - ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɝɟɧɟɪɚɬɨɪ MКФО-ɮɚɣɥɨɜ ПШr AVR GCC; 
 GNU Binutils - ɭɬɢɥɢɬɵ ɞɥɹ AVR (ɩɨɞɞɟɪɠɢɜɚɸɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɮɨɪɦɚɬɨɜ ɢɡ ELF 

ɜ AVR COFF ɢɥɢ ɜ AVR EбЭОЧНОН COFF); 
 GNU Debugger (GDB) - ɞɟɛɚɝɝɟɪ (ɨɬɥɚɞɱɢɤ) ɫ ɢɧɬɟɪɮɟɣɫɨɦ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ;  
 Insight - ɞɟɛɚɝɝɟɪ (ɨɬɥɚɞɱɢɤ) ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ ɩɨɥɶɡɨɜɚɬɟɥɹ; 
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 AVaRICE (JTAG ICE interface) - ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɢɧɬɟɪɮɟɣɫɨɜ AЭЦОl JTAG ICE 
(ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɦɟɫɬɟ ɫ GDB); 

 SimulAVR - ɫɢɦɭɥɹɬɨɪ GDB ɫ ɩɨɞɞɟɪɠɤɨɣ ɫɢɦɭɥɹɬɨɪɚ ɨɬ AVR; 
 SRecord - ɤɨɥɥɟɤɰɢɹ ɦɨɳɧɵɯ ɭɬɢɥɢɬ ɞɥɹ ɡɚɝɪɭɡɤɢ ɮɚɣɥɨɜ ɪɚɡɧɵɯ ɮɨɪɦɚɬɨɜ ɜ 

EPROM; 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɫɟ ɞɨɫɬɨɢɧɫɬɜɚ ɭɬɢɥɢɬ, ɜɯɨɞɹɳɢɯ ɜ АТЧAVR, ɨɧɢ ɢɦɟɸɬ ɨɞɢɧ ɜɟɫɶɦɚ 
ɫɭɳɟɫɬɜɟɧɧɵɣ ɧɟɞɨɫɬɚɬɨɤ: ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɨɬɥɚɞɤɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ IDE ɢ ɫɥɚɛɨ 
ɢɧɬɟɝɪɢɪɭɸɬɫɹ ɫ ɚɩɩɚɪɚɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɬɥɚɞɤɢ, ɧɚɡɵɜɚɟɦɵɯ SЭКrЭОr KТЭ 
(ɫɬɚɪɬɨɜɵɟ ɤɨɦɩɥɟɤɬɵ). AVR SЭЮНТШ ɩɪɟɤɪɚɫɧɨ ɪɚɛɨɬɚɟɬ ɫɨ ɜɫɟɦɢ ɚɩɩɚɪɚɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ AЭЦОl, ɧɨ ɩɨɫɬɚɜɥɹɟɬɫɹ ɥɢɲɶ ɫ ɩɨɞɞɟɪɠɤɨɣ ɚɫɫɟɦɛɥɟɪɚ. Ɉɛɴɟɞɢɧɟɧɢɟ 
ɞɨɫɬɨɢɧɫɬɜ ɨɛɨɢɯ ɩɚɤɟɬɨɜ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɠɟɥɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ: ɪɚɡɪɚɛɨɬɤɚ ɢ 
ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɨɬɥɚɞɤɚ ɫ ɩɨɞɞɟɪɠɤɨɣ ɜɫɟɯ ɫɪɟɞɫɬɜ AЭЦОl ɧɚ ɹɡɵɤɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɋ++. 

 

3. ɂɡɭɱɟɧɢɟ ɨɬɥɚɞɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɫɬɵɯ ɩɪɨɝɪɚɦɦ. 
Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №1. 
 

ɐɟɥɶ ɪɚɛɨɬɵ 

ɇɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɰɢɮɪɨɜɨɣ ɩɚɧɟɥɢ ɧɚ ɛɚɡɟ MK VБ-

MEGA128, ɚ ɬɚɤɠɟ ɫɨɡɞɚɬɶ ɩɪɨɝɪɚɦɦɭ, ɪɚɛɨɬɚɸɳɭɸ ɫ ɩɨɪɬɚɦɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɩɟɪɢɮɟɪɢɣɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ɏɨɞ ɪɚɛɨɬɵ 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɫ ɰɢɮɪɨɜɨɣ ɩɚɧɟɥɶɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɭɫɬɚɧɨɜɤɭ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɚ ɢɦɟɧɧɨ: 
1. AVR Studio (ɫ ɫɚɣɬɚ Atmel) 

2. АТЧAVR (ɫ ɫɚɣɬɚ http://winavr.sourceforge.net) 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ АТЧAVR ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧ ɩɨɫɥɟ AVR SЭЮНТШ, ɢɧɚɱɟ IDE ɧɟ ɪɚɫɩɨɡɧɚɟɬ АТЧAVR ɤɚɤ ɩɥɚɝɢɧ. 

3. Ȼɢɛɥɢɨɬɟɤɚ Ⱦɨɦɚɲɧɟɣ Ʌɚɛɨɪɚɬɨɪɢɢ  
Ʉɨɦɩɥɟɤɬ ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɢ, ɨɛɥɟɝɱɚɸɳɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ AVR. ɉɨɫɥɟɞɧɹɹ 
ɜɟɪɫɢɹ ɛɢɛɥɢɨɬɟɤɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɚɣɬɟ Ⱦɨɦɚɲɧɟɣ Ʌɚɛɨɪɚɬɨɪɢɢ 
(СЭЭp://СШЦО.rШЛШЭТМlКЛ.ОЮ). Ȼɢɛɥɢɨɬɟɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɹɡɚɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɚ ɜ 
ɬɨɦ ɠɟ ɤɚɬɚɥɨɝɟ, ɱɬɨ ɢ WinAVR. 

4. Ⱦɪɚɣɜɟɪ USB-UART ɦɨɫɬɚ (ɜɢɪɬɭɚɥɶɧɨɝɨ COM-ɩɨɪɬɚ) 
Ⱦɪɚɣɜɟɪ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɢɬɶ ɤ ɤɨɦɩɶɸɬɟɪɭ ɩɪɨɝɪɚɦɦɚɬɨɪ JTAG ICE. 
Ⱦɪɚɣɜɟɪ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɞɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɤɨɦɩɶɸɬɟɪɭ 
ɩɪɨɝɪɚɦɦɚɬɨɪɚ. ɂɦɹ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɪɨɝɪɚɦɦɵ 'CDM б.бб.бб.ОбО», ɝɞɟ «ɯ» 
ɨɛɨɡɧɚɱɚɟɬ ɜɟɪɫɢɸ. Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶ ɩɪɨɝɪɚɦɦɚɬɨɪ ɤ ɤɨɦɩɶɸɬɟɪɭ 
ɱɟɪɟɡ USB ɢɧɬɟɪɮɟɣɫ, ɢ ɩɨɡɜɨɥɢɬɶ АТЧНШаs ɜɵɩɨɥɧɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ 
ɭɫɬɚɧɨɜɤɭ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɫɤɨɥɶɤɨ ɜɢɪɬɭɚɥɶɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɩɨɪɬɨɜ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ ɭɠɟ ɭɫɬɚɧɨɜɥɟɧɨ ɢ ɜɜɟɞɟɧɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, 
АТЧНШаs ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɨɜɢɬ ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɜɢɪɬɭɚɥɶɧɨɝɨ 
ɩɨɪɬɚ. ɇɨɜɵɣ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɟɧɟɪɢɪɭɟɬɫɹ ɢ ɩɪɢ ɫɦɟɧɟ ɩɨɪɬɚ USB. 
ɇɟɤɨɬɨɪɵɟ ɜɟɪɫɢɢ AVR SЭЮНТШ ɩɪɢɡɧɚɸɬ ɩɪɨɝɪɚɦɦɚɬɨɪ ICE JTAG, ɬɨɥɶɤɨ ɜ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɨɪɬɚɯ COM1 … COM9 ɢ ɮɭɧɤɰɢɸ ɨɬɥɚɞɤɢ ɩɨɡɜɨɥɹɸɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɩɨɪɬɵ COM1 … COM4. ɉɨɥɶɡɨɜɚɬɟɥɶ 
ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɢɬɶ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɩɨɪɬɚ, ɢɫɩɨɥɶɡɭɸ ɢɧɫɬɪɭɦɟɧɬ 
Device Manager. 

http://winavr.sourceforge.net/
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Ɋɢɫɭɧɨɤ 3 - ɉɨɞɤɥɸɱɟɧɢɟ ɷɦɭɥɹɬɨɪɚ COM ɩɨɪɬɚ 

 

ɋɨɡɞɚɧɢɟ ɩɪɨɟɤɬɚ 

Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ AVR ɩɪɨɝɪɚɦɦɵ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɧɨɜɵɣ ɩɪɨɟɤɬ, ɤɨɬɨɪɵɣ 
ɨɛɵɱɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɧɨɝɨ ɪɚɡɥɢɱɧɵɯ ɮɚɣɥɨɜ: ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ, ɮɚɣɥɵ ɡɚɝɨɥɨɜɤɨɜ ɢ 
ɤɨɦɩɢɥɢɪɨɜɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɬ.ɞ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɨɟɤɬɵ ɤɨɪɪɟɤɬɧɨ ɦɟɠɞɭ ɫɨɛɨɣ 
ɫɨɨɬɧɨɫɢɥɢɫɶ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɣ ɤɚɬɚɥɨɝ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɣɬɢ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 
1. Ɉɬɤɪɵɬɶ AVR SЭЮНТШ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɇɨɜɵɣ ɩɪɨɟɤɬ» (NОа PrШУОМЭ). ȿɫɥɢ ɨɤɧɨ 

ɧɟ ɨɬɤɪɵɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ ɦɟɧɸ Project - New project. 

Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Next. 

 
Ɋɢɫɭɧɨɤ 4 – Ɉɤɧɨ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ 

2. Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɧɚɱɚɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ 
ɤɨɦɩɢɥɹɬɨɪɚ ɢ ɮɚɣɥɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɩɢɥɹɬɨɪɚ ɜɵɛɟɪɢɬɟ AVR GCC, ɜɜɟɞɢɬɟ 
ɢɦɹ ɩɪɨɟɤɬɚ ɢ ɢɦɹ ɢɫɯɨɞɧɨɝɨ ɮɚɣɥɚ. ɂɦɹ ɢɫɯɨɞɧɨɝɨ ɮɚɣɥɚ ɞɨɥɠɧɨ ɨɛɹɡɚɬɟɥɶɧɨ 
ɢɦɟɬɶ ɪɚɫɲɢɪɟɧɢɟ «*.М». ɇɟɨɛɯɨɞɢɦɨ ɬɚɤ ɠɟ ɭɤɚɡɚɬɶ ɞɢɪɟɤɬɨɪɢɸ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɤɚɬɚɥɨɝɚ ɩɪɨɟɤɬɚ. ɉɨɫɥɟ ɜɵɛɨɪɚ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Next. ȿɫɥɢ ɜ ɫɩɢɫɤɟ ɜɵɛɨɪɚ 

ɤɨɦɩɢɥɹɬɨɪɚ ɨɬɫɭɬɫɬɜɭɟɬ AVR GCC , ɬɨ АТЧAVR ɭɫɬɚɧɨɜɥɟɧ ɧɟɩɪɚɜɢɥɶɧɨ. ȿɝɨ 
ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɞɨ ɧɚɩɢɫɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɵ ɧɚ 
ɹɡɵɤɟ C++. 

 
Ɋɢɫɭɧɨɤ 5 – Ɉɤɧɨ ɡɚɞɚɧɢɹ ɫɜɨɣɫɬɜ ɩɪɨɟɤɬɚ 

3. Ⱦɚɥɟɟ ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɨɬɦɟɱɚɟɬɫɹ ɩɥɚɬɮɨɪɦɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ 
ɨɬɥɚɞɤɢ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. ȼ Ⱦɨɦɚɲɧɟɣ Ʌɚɛɨɪɚɬɨɪɢɢ ɜ ɤɚɱɟɫɬɜɟ ɩɥɚɬɮɨɪɦɵ 

http://home.roboticlab.eu/_detail/examples/install/windows/new_hardware_popup.png?id=ru:examples:setup:windows
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ɞɥɹ ɨɬɥɚɞɤɢ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ATЦОРК128 ɢɫɩɨɥɶɡɭɟɬɫɹ JTAG (Joint Test 

Action Group) ICE. Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Finish. 

 
Ɋɢɫɭɧɨɤ 6 – Ɉɤɧɨ ɜɵɛɨɪɚ ɬɢɩɚ ɤɨɧɬɪɨɥɥɟɪɚ 

4. Ⱦɚɥɟɟ ɨɬɤɪɵɜɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɫɪɟɞɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɝɞɟ 

ɩɢɲɟɬɫɹ ɢɫɯɨɞɧɵɣ ɤɨɞ ɩɪɨɝɪɚɦɦɵ. 

 
Ɋɢɫɭɧɨɤ 7 – ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ 

5. ɉɟɪɟɞ ɤɨɦɩɢɥɹɰɢɟɣ ɤɨɞɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɫɬɪɨɣɤɢ ɩɪɨɟɤɬɚ. ɇɚɢɛɨɥɟɟ 
ɜɚɠɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɹɜɥɹɟɬɫɹ ɬɚɤɬɨɜɚɹ ɱɚɫɬɨɬɚ ɤɨɧɬɪɨɥɥɟɪɚ ɢ ɦɟɬɨɞ 
ɨɩɬɢɦɢɡɚɰɢɢ ɤɨɦɩɢɥɹɬɨɪɚ. Ɍɚɤɬɨɜɚɹ ɱɚɫɬɨɬɚ ɤɨɧɬɪɨɥɥɟɪɚ Ⱦɨɦɚɲɧɟɣ 
ɥɚɛɨɪɚɬɨɪɢɢ - 14,7456 ɆȽɰ (14745600 Ƚɰ). ɑɚɫɬɨɬɭ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɜ 
ɫɜɨɣɫɬɜɚɯ ɩɪɨɟɤɬɚ ɜ Ƚɰ (ɧɟ ɆȽɰ) ɜ ɨɤɧɟ PrШУОМЭ → CШЧПТРЮrКЭТШЧ OpЭТШЧs → 
GОЧОrКl. Ɇɟɬɨɞ ɨɩɬɢɦɢɡɚɰɢɢ ɞɨɥɠɟɧ ɨɫɬɚɬɶɫɹ -Os, ɟɫɥɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɪɭɝɢɟ ɦɟɬɨɞɵ. 

6. Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɦɚɲɧɟɣ ɥɚɛɨɪɚɬɨɪɢɢ ɛɢɛɥɢɨɬɟɤɚ ɮɭɧɤɰɢɣ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɚɜɢɥɶɧɨ. ɉɪɢ ɤɚɠɞɨɦ ɩɪɨɟɤɬɟ 
ɧɟɨɛɯɨɞɢɦɨ ɢɡ ɧɚɫɬɪɨɟɤ PrШУОМЭ → CШЧПТРЮrКЭТШЧ OpЭТШЧs → LТЛrКrТОs ɞɨɛɚɜɢɬɶ ɢɡ 
ɫɩɢɫɤɚ ɧɭɠɧɭɸ ɛɢɛɥɢɨɬɟɤɭ ɩɪɨɟɤɬɚ. 
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Ɋɢɫɭɧɨɤ 8 – ɋɜɨɣɫɬɜɚ ɩɪɨɟɤɬɚ 

ȿɫɥɢ ɨɛɴɟɤɬ libhomelab.a ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɫɩɢɫɤɟ, ɬɨ ɛɢɛɥɢɨɬɟɤɚ Ⱦɨɦɚɲɧɟɣ 
Ʌɚɛɨɪɚɬɨɪɢɢ ɭɫɬɚɧɨɜɥɟɧɚ ɧɟɩɪɚɜɢɥɶɧɨ.  

7. ɉɨɞɤɥɸɱɢɬɟ ɩɪɨɝɪɚɦɦɚɬɨɪ ɫ ɩɥɚɬɨɣ ATЦОРК128. ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɩɪɨɜɟɪɶɬɟ, 
ɱɬɨɛɵ ɩɪɨɝɪɚɦɦɚɬɨɪ ɛɵɥ ɩɨɞɤɥɸɱɟɧ ɜ ɩɪɚɜɢɥɶɧɨɟ ɝɧɟɡɞɨ (JTAG). ɉɨɫɥɟ 
ɩɪɨɝɪɚɦɦɚɬɨɪɚ ɩɨɞɤɥɸɱɢɬɟ ɤ ɩɥɚɬɟ ɤɨɧɬɪɨɥɥɟɪɚ ɩɢɬɚɧɢɹ (ɟɫɥɢ ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ ɩɨɞɤɥɸɱɟɧ ɩɪɚɜɢɥɶɧɨ, ɬɨ ɞɨɥɠɟɧ ɡɚɝɨɪɟɬɶɫɹ ɦɚɥɟɧɶɤɢɣ ɡɟɥɟɧɵɣ 
ɫɜɟɬɨɞɢɨɞ). Ɍɚɤɠɟ ɜ Ⱦɢɫɩɟɬɱɟɪɟ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɨ ɩɨɹɜɢɬɫɹ ɜ ɪɚɡɞɟɥɟ ɉɨɪɬɵ 
(COM ɢ LPT) ɭɫɬɪɨɣɫɬɜɨ ɫ COM ɫɬɚɪɲɢɯ ɚɞɪɟɫɨɜ, ɧɚɩɪɢɦɟɪ, 5 ɢɥɢ 6. 

8. ɉɨɞɤɥɸɱɢɬɶ ɩɪɨɝɪɚɦɦɚɬɨɪ ɫ ɩɥɚɬɨɣ ATЦОРК128.  
 

 
Ɋɢɫɭɧɨɤ 9 – Ʉɧɨɩɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

 

9. ɋɤɨɦɩɢɥɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɭ ɩɪɢɤɚɡɨɦ BЮТlН (ɤɥɚɜɢɲɚ F7). Ⱦɨɥɠɧɨ ɩɨɹɜɢɬɶɫɹ 
ɫɥɟɞɭɸɳɟɟ ɫɨɨɛɳɟɧɢɟ: 

Build succeeded with 0 Warnings... 

10. Ɉɬɤɪɵɬɶ ɨɤɧɨ ɡɚɝɪɭɡɤɢ ɤɨɞɚ ɫ ɩɨɦɨɳɶɸ TШШls → PrШРrКЦ AVR → AЮЭШ CШЧЧОМЭ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɨɥɠɧɨ ɨɬɤɪɵɬɶɫɹ ɨɤɧɨ ɡɚɝɪɭɡɤɢ ɫɤɨɦɩɢɥɢɪɨɜɚɧɧɨɝɨ ɮɚɣɥɚ ɜ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ. 
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Ɋɢɫɭɧɨɤ 10 – Ɉɤɧɨ ɧɚɫɬɪɨɣɤɢ 

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɩɨɫɥɟɞɧɢɟ 6 ɫɬɪɨɤ: ɟɫɥɢ ɜ ɨɞɧɨɣ ɢɡ ɧɢɯ ɧɟ ɫɬɨɢɬ OK, ɬɨ 
ɩɪɨɝɪɚɦɦɚ ɧɟ ɫɤɨɦɩɢɥɢɪɨɜɚɥɚ ɢ ɧɟ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɥɚ ɤɨɧɬɪɨɥɥɟɪ. ɉɪɢ ɷɬɨɦ 
ɜɵ ɞɨɥɠɧɵ ɩɟɪɟɜɟɫɬɢ ɩɥɚɬɭ VX-Mega 128 ɜ ɪɟɠɢɦ BootLoader, ɚ ɩɨɫɥɟ, 

ɩɨɫɪɟɞɫɬɜɨɦ ɤɧɨɩɤɢ Reset ɩɟɪɟɜɟɫɬɢ ɜ ɪɟɠɢɦ CODE (ɫɦ. ɫɬɪ. 14 ɉɪɢɥɨɠɟɧɢɹ 1). 
11. ȼ ɨɤɧɟ ɩɪɨɝɪɚɦɦɚɬɨɪɚ ɜɜɟɫɬɢ ɜ ɪɚɡɞɟɥɟ FlКsС ɜ ɬɟɤɫɬɨɜɨɟ ɩɨɥɟ IЧpЮЭ HEБ FТlО 

ɩɭɬɶ ɤ ɫɤɨɦɩɢɥɢɪɨɜɚɧɧɨɦɭ ɮɚɣɥɭ. ɋɤɨɦɩɢɥɢɪɨɜɚɧɧɵɣ ɮɚɣɥ ɨɛɵɱɧɨ ɧɚɯɨɞɢɬɫɹ 
ɜ ɩɨɞɤɚɬɚɥɨɝɟ ɩɪɨɟɤɬɚ НОПКЮlЭ ɢ ɢɦɟɟɬ ɬɚɤɨɟ ɠɟ ɢɦɹ, ɤɚɤ ɢ ɩɪɨɟɤɬ, ɧɨ ɫ 
ɪɚɫɲɢɪɟɧɢɟɦ *.СОб, ɤ ɩɪɢɦɟɪɭ, «labor1.hex». ɉɨɫɥɟ ɜɵɛɨɪɚ ɩɪɚɜɢɥɶɧɨɝɨ ɮɚɣɥɚ, 
ɧɚɠɦɢɬɟ ɧɚ ɤɧɨɩɤɭ PrШРrКЦ, ɤɨɬɨɪɵɣ ɡɚɝɪɭɡɢɬ ɜɵɛɪɚɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɜ 
ɤɨɧɬɪɨɥɥɟɪ. ȿɫɥɢ ɜɫɟ ɭɞɚɥɨɫɶ, ɬɨ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɤɧɚ ɫɪɟɞɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɩɨɹɜɢɬɫɹ ɫɥɟɞɭɸɳɟɟ ɫɨɨɛɳɟɧɢɟ: 

OK 

Reading FLASH input file.. OK 

Setting device parameters for jtag programming ..OK 

Entering programming mode.. OK 

Erasing device.. OK 

Programming FLASH ..       OK 

Reading FLASH ..       OK 

FLASH contents is equal to file.. OK 

Leaving programming mode.. OK 

 

Ɂɚɞɚɧɢɟ ɧɚ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ №1: 

1) ɉɨɞɤɥɸɱɢɬɶ ɦɚɤɟɬ ɤ ɤɨɦɩɶɸɬɟɪɭ 

2) Ɉɬɥɚɞɢɬɶ ɢ ɡɚɥɢɬɶ ɜ ɩɚɦɹɬɶ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɪɚɛɨɬɵ ɞɚɥɶɧɨɦɟɪɚ. 
ɉɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ. 
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/*Дɥя ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɜɫɟ 
ɧɢɠɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɞɢɪɟɤɬɢɜɵ.*/ 
#define F_CPU 100000UL 
#include <inttypes.h> 
#include <avr/io.h> 
#include <util/delay.h> 
#include <stdbool.h> 
int GetDistance() 
{ 
 DDRD &= ~(1<<3); 
 int dist = 0; 
 PORTB = 0x04; 
 _delay_ms(2); 
 PORTB = 0x02; 
 _delay_ms(10); 
 PORTB = 0x04; 
 _delay_ms(2); 
 PORTD |=(1<<3); 
 dist = PIND; 
 return dist; 
} 
 
int main() 
{ 
 DDRB = 0xFF; 
 DDRF = 0xFF; 
  
 while(1) 
 { 
  if(getDistance() != 0x9F) 
  { 
   PORTF = 0x02; 
   _delay_ms(500); 

PORTF = 0x04; 
   _delay_ms(500); 
  } 
 } 
} 

 

3) ɂɡɦɟɧɢɬɶ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɢ ɩɨɫɦɨɬɪɟɬɶ, ɤɚɤ ɛɭɞɟɬ ɜɟɫɬɢ ɫɟɛɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɮɨɪɦɥɟɧɢɸ ɨɬɱɟɬɚ 

Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɩɥɚɬɵ VX-Mega 128, ɨɩɢɫɚɧɢɹ 
ɪɟɡɭɥɶɬɚɬɨɜ ɩɭɧɤɬɨɜ ɜɵɩɨɥɧɟɧɧɨɝɨ ɡɚɞɚɧɢɹ, ɩɨɥɧɵɣ ɬɟɤɫɬ ɩɪɨɝɪɚɦɦɵ ɫ ɤɨɦɦɟɧɬɚɪɢɹɦɢ, ɚ 
ɬɚɤɠɟ ɨɛɳɢɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 

4. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɤ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ №1 

 

1) Ʉɚɤɨɣ ɢɡ ɬɢɩɨɜ ɞɚɬɱɢɤɨɜ (ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ) ɧɟ ɩɨɫɬɚɜɥɹɸɬɫɹ ɫ 
ɥɚɛɨɪɚɬɨɪɧɵɦ ɫɬɟɧɞɨɦ IE-VX-Mega128? 

ɚ) ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɥɶɧɨɦɟɪ 
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ɛ) Ⱦɟɬɟɤɬɨɪ ɡɜɭɤɚ 

ɜ) Ɇɟɬɚɥɥɨɞɟɬɟɤɬɨɪ 

ɝ) ɂɧɮɪɚɤɪɚɫɧɵɣ ɩɪɢɟɦɧɢɤ 

ɞ) Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ 

ɟ) ɂɧɮɪɚɤɪɚɫɧɵɣ ɩɟɪɟɞɚɬɱɢɤ 

ɠ) ɉɶɟɡɨɞɢɧɚɦɢɤ 

2) Ɋɚɫɲɢɮɪɭɣɬɟ ɚɛɛɪɟɜɢɚɬɭɪɭ JTAG: 
ɚ) Jack Test Action Group 

ɛ) Joint Test Action Group 

ɜ) Joint Thermal Action Grid 

ɝ) Jack Test And Grow 

3) Ʉɚɤ ɧɚɡɵɜɚɟɬɫɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɤɨɦɩɚɧɢɢ AЭЦОl? 

ɚ) VisualDSP 

ɛ) Microsoft Visual Studio 

ɜ) AVR Studio 

ɝ) WinRar 
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5. Вɜɨɞ/ɜɵɜɨɞ. Ɉɛɪɚщɟɧɢɟ ɤ ɩɨɞɩɪɨɝɪɚɦɦɚɦ. Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №2. 
 

ɐɟɥɶ ɪɚɛɨɬɵ 

Ɂɚɤɪɟɩɥɟɧɢɟ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɨɬɥɚɞɨɱɧɵɦ ɧɚɛɨɪɨɦ – ɩɨɞɤɥɸɱɟɧɢɹ ɩɟɪɢɮɟɪɢɣɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. 

 

ɏɨɞ ɪɚɛɨɬɵ 

 

1) Ɉɩɢɫɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ VX-Mega 128 
ɉɥɚɬɚ ɨɬɥɚɞɨɱɧɨɝɨ ɧɚɛɨɪɚ ATЦОРК128 ɨɫɧɚɳɟɧɚ 3-ɜɵɜɨɞɧɵɦɢ ɪɚɡɴёɦɚɦɢ 

ɫɬɚɧɞɚɪɬɚ INEБ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɞɤɥɸɱɚɬɶ ɤ ɧɟɣ ɪɚɡɥɢɱɧɵɟ ɩɟɪɢɮɟɪɢɣɧɵɟ ɦɨɞɭɥɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ IЧЧШЯКЭТЯО EбpОrТЦОЧЭ: ɞɪɚɣɜɟɪɚ ɦɨɬɨɪɨɜ, ɩɪɢёɦɧɢɤɢ ɞɢɚɩɚɡɨɧɚ 433ɆȽɰ, 
ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɞɚɬɱɢɤɢ ɞɢɫɬɚɧɰɢɢ, ɢɧɮɪɚɤɪɚɫɧɵɟ ɩɪɢёɦɧɢɤɢ ɢ ɩɪɢёɦɨɩɟɪɟɞɚɬɱɢɤɢ. 

 
Ɋɢɫɭɧɨɤ 11 – ɋɯɟɦɚ ɰɢɮɪɨɜɨɣ ɩɚɧɟɥɢ VБ-Mega 128 
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Ɋɢɫɭɧɨɤ 12 – ɋɯɟɦɚ ɩɨɪɬɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɢɧɬɟɪɮɟɣɫɚ ɜɧɟɲɧɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɰɢɮɪɨɜɨɣ ɩɚɧɟɥɢ VБ-Mega 128 
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Ɋɢɫɭɧɨɤ 13 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɵ ATMega 128 

 

2) Ɇɟɬɚɥɥɨɞɟɬɟɤɬɨɪ ZX-METALL 

Ɋɚɫɫɬɨɹɧɢɟ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɨɜ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ. 
ɐɟɧɬɪɚɥɶɧɵɦ ɭɡɥɨɦ ɦɨɞɭɥɹ ɫɟɧɫɨɪɚ ɹɜɥɹɟɬɫɹ ɂɆɋ TDA0161. Ɇɨɧɨɥɢɬɧɵɟ ɢɧɬɟɝɪɚɥɶɧɵɟ 
ɫɯɟɦɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɥɸɛɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɬɟɥɚ, ɨɛɧɚɪɭɠɢɜɚɹ 
ɜɚɪɢɚɰɢɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɩɨɬɟɪɶ ɧɚ ɜɢɯɪɟɜɵɟ ɬɨɤɢ. ɋ ɜɧɟɲɧɢɦ ɤɨɧɬɭɪɨɦ ɨɧɢ 
ɜɵɫɬɭɩɚɸɬ ɜ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɨɜ. ɍɪɨɜɟɧɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ 

ɩɪɢɛɥɢɠɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ. ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɤɭɳɢɦɢ 
ɢɡɦɟɧɟɧɢɹɦɢ ɩɢɬɚɧɢɹ. ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ, ɷɬɨɬ ɬɨɤ ɜɵɫɨɤɢɣ ɢɥɢ 
ɧɢɡɤɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɥɢɱɢɹ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɟɞɦɟɬɚ. 

ɋɩɟɰɢɮɢɤɚɰɢɹ: 
 ɩɨɫɬɪɨɟɧ ɧɚ ɛɚɡɟ ɂɆɋ TDA0161 

 ɪɟɝɭɥɢɪɨɜɤɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ; ɰɢɮɪɨɜɨɣ ɜɵɯɨɞ, ɚɤɬɢɜɧɵɣ ɭɪɨɜɟɧɶ «0»; 

 ɫɜɟɬɨɞɢɨɞ ɫɨɫɬɨɹɧɢɹ; 
 ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ +5ȼ. 
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Ɋɢɫɭɧɨɤ 14 – ɋɯɟɦɚ ɜɵɜɨɞɨɜ ɧɚ ɩɥɚɬɟ (ɜɢɞ ɫɜɟɪɯɭ) 

 

3) ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɥɶɧɨɦɟɪ 

ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɬɱɢɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɩɪɟɩɹɬɫɬɜɢɣ 
ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,03-4 ɦɟɬɪɚ. 

 

ɋɩɟɰɢɮɢɤɚɰɢɹ: 

 ɉɢɬɚɧɢɟ    5ȼ, 15 ɦȺ 

 ɑɚɫɬɨɬɚ ɩɟɪɟɞɚɬɱɢɤɚ   40 ɤȽɰ 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɚɥɶɧɨɫɬɶ 400 ɫɦ 

 Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ 3 ɫɦ 

 Ɋɚɡɦɟɪɵ    43б20б15 ɦɦ 

 

4) Ɇɢɤɪɨɮɨɧ 

ɉɟɱɚɬɧɚɹ ɩɥɚɬɚ ɫ ɷɥɟɤɬɪɟɬɧɵɦ ɦɢɤɪɨɮɨɧɨɦ ɢ 100ɯ ɭɫɢɥɢɬɟɥɟɦ. 

 

ɋɩɟɰɢɮɢɤɚɰɢɹ: 

 ɉɢɬɚɧɢɟ    2,7-5,5 ȼ 

 Ɋɚɡɦɟɪɵ    12ɯ18 ɦɦ 

 
Ɋɢɫɭɧɨɤ 15 – ɋɯɟɦɚ ɜɵɜɨɞɨɜ ɧɚ ɩɥɚɬɟ ɦɢɤɪɨɮɨɧɚ. 

  

Ɂɚɞɚɧɢɟ ɧɚ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ №2 

1) ɉɨɞɤɥɸɱɢɬɶ ɦɚɤɟɬ ɤ ɤɨɦɩɶɸɬɟɪɭ 

2) ɇɚ ɨɫɧɨɜɚɧɢɢ ɧɢɠɟɫɥɟɞɭɸɳɟɝɨ ɩɪɢɦɟɪɚ ɧɚɩɢɫɚɬɶ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɪɚɛɨɬɵ 
ɞɚɥɶɧɨɦɟɪɚ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɪɚɫɫɬɨɹɧɢɹ, ɪɚɜɧɨɝɨ/ɛɨɥɶɲɟɝɨ/ɦɟɧɶɲɟɝɨ 
ɜɵɛɪɚɧɧɨɦɭ – ɩɨɞɚɬɶ ɫɢɝɧɚɥ ɧɚ ɩɶɟɡɨɞɢɧɚɦɢɤ. 
ɉɪɨɝɪɚɦɦɚ 1: 

/*Дɥя ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɜɫɟ 
ɧɢɠɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɞɢɪɟɤɬɢɜɵ.*/ 
#define F_CPU 100000UL 
#include <inttypes.h> 
#include <avr/io.h> 
#include <util/delay.h> 
#include <stdbool.h> 
//Пɪɢɦɟɪ ɮɭɧɤɰɢɢ ɞɥя ɤɚɥɢɛɪɨɜɤɢ ɞɚɬɱɢɤɚ ɡɜɭɤɚ. 
int getDistance() 
{  
   
     DDRD &= ~(1<<3); 
  int dist = 0; 
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   PORTB = 0x04; 
  _delay_ms(2); 
  PORTB = 0x02; 
  _delay_ms(10); 
  PORTB = 0x04; 
  _delay_ms(2); 
      PORTD |=(1<<3); 
  dist = PIND; 
  return  dist; 
} 

ɇɚ ɜɵɯɨɞɟ ɮɭɧɤɰɢɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɞɢɫɬɚɧɰɢɢ ɜ СОб ɤɨɞɟ. ɇɚɩɪɢɦɟɪ, 
ɞɥɹ 159ɦɦ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɛɭɞɟɬ 0б9F. 

 
ɉɪɢɦɟɪ ɤɨɞɚ ɞɥɹ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɧɚ ɩɨɪɬ ɞɢɧɚɦɢɤɚ: 

int main() 
{    
 DDRB = 0xFF; 
 DDRF = 0xFF; 
 
 PORTF = 0x02; 
 _delay_ms(500); 
 PORTF = 0x04; 
 _delay_ms(500); 
 
} 
 

Ⱦɥɹ ɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɰɢɤɥ аСТlО. ɉɪɢɦɟɪ: 
while(1) 
{ 
 Print_displaв(“It Works”); 
} 
 

3) ɂɡɦɟɧɢɬɶ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɢ ɩɨɫɦɨɬɪɟɬɶ, ɤɚɤ ɛɭɞɟɬ ɜɟɫɬɢ ɫɟɛɹ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ. 
ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ: 

/*Дɥя ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɜɫɟ 
ɧɢɠɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɞɢɪɟɤɬɢɜɵ.*/ 

#define F_CPU 100000UL 
#include <inttypes.h> 
#include <avr/io.h> 
#include <util/delay.h> 
#include <stdbool.h> 
//Пɪɢɦɟɪ ɮɭɧɤɰɢɢ ɞɥя ɤɚɥɢɛɪɨɜɤɢ ɞɚɬɱɢɤɚ ɡɜɭɤɚ. 
int getDistance() 
{  
   
     DDRD &= ~(1<<3); 
  int dist = 0; 
   PORTB = 0x04; 
  _delay_ms(2); 
  PORTB = 0x02; 
  _delay_ms(10); 
  PORTB = 0x04; 
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  _delay_ms(2); 
      PORTD |=(1<<3); 
  dist = PIND; 
  return  dist; 
} 
4) Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɨɬɥɚɞɢɬɶ ɩɪɨɝɪɚɦɦɭ 2, ɩɨɡɜɨɥɹɸɳɭɸ ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɤ 

ɦɟɬɚɥɥɨɞɟɬɟɤɬɨɪɭ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɟɞɦɟɬɚ ɭɜɟɥɢɱɢɜɚɬɶ ɝɪɨɦɤɨɫɬɶ ɢɡɞɚɜɚɟɦɭɸ 
ɩɶɟɡɨɞɢɧɚɦɢɤɨɦ: 
ɉɪɨɝɪɚɦɦɚ 2: 

define F_CPU 100000UL //ɬɚɤɬɨɜɚя ɱɚɫɬɨɬɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 
#include <inttвpes.h> //ɪɚɫɲɢɪɟɧɢɟ ɞɥя ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɬɢɩɨɜ 
#include <avr/io.h> //ɞɨɫɬɭɩ ɤ ɩɨɪɬɚɦ 
#include <util/delaв.h> //ɡɚɞɟɪɠɤɚ 
#include <stdbool.h> //ɥɨɝɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ 
 
int Frequency() 
{ 
 DDRD &= з(1<<3);  //ɧɚɫɬɪɨɣɤɚ ɩɨɪɬɚ D ɧɚ ɜɵɜɨɞ 
 int dist = 0;  
PORTB  = 0б04; // ɜɵɫɨɤɢɣ ɥɨɝɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɧɚ ɨɞɧɨɣ ɢɡ 

ɧɨɠɟɤ ɩɨɪɬɚ B 
_delaв_ms(10); //ɡɚɞɟɪɠɤɚ 10 ɦɫ 
PORTD е=(1<<3); //ɜɵɫɨɤɢɣ ɥɨɝɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɧɚ ɨɞɧɨɣ ɢɡ 

ɧɨɠɟɤ ɩɨɪɬɚ D 
dist = PIND;  //ɱɬɟɧɢɟ ɢ ɡɚɩɢɫɶ ɜ dist ɫɨɫɬɨяɧɢя ɥɨɝ. ɭɪɨɜɧя 

ɩɨɪɬɚ D   
return dist; 
} 
int main() 
{ 
 DDRB = 0бFF; //ɧɚɫɬɪɨɣɤɚ ɩɨɪɬɚ B ɧɚ ɜɵɜɨɞ 
 DDRF = 0бFF; //ɧɚɫɬɪɨɣɤɚ ɩɨɪɬɚ F ɧɚ ɜɵɜɨɞ 
 
  while (1)  //ɛɟɫɤɨɧɟɱɧɵɣ ɰɢɤɥ 
   
   
{ 
   if (Frequency() != 0б9F) //ɭɫɥɨɜɢɟ, ɟɫɥɢ 

Frequencв() ɧɟ ɪɚɜɧɨ 0б9F ɬɨ 
 { 
PORTF = 0б02; //ɜɵɫɨɤɢɣ ɥɨɝ. ɭɪɨɜɟɧɶ ɧɚ ɨɞɧɨɣ ɢɡ ɧɨɠɟɤ ɩɨɪɬɚ 

F 
_delaв_ms(500); //ɡɚɞɟɪɠɤɚ 500 ɦɫ  
PORTF = 0б04; /ɜɵɫɨɤɢɣ ɥɨɝ. ɭɪɨɜɟɧɶ ɧɚ ɨɞɧɨɣ ɢɡ ɧɨɠɟɤ ɩɨɪɬɚ 

F 
   _delaв_ms(500); //ɡɚɞɟɪɠɤɚ 500 ɦɫ 
    } 
  } 
5) Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɨɬɥɚɞɢɬɶ ɩɪɨɝɪɚɦɦɭ 3, ɩɨɡɜɨɥɹɸɳɭɸ ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɤ 

ɞɚɥɶɧɨɦɟɪɭ ɥɸɛɨɝɨ ɩɪɟɞɦɟɬɚ ɭɜɟɥɢɱɢɜɚɬɶ ɝɪɨɦɤɨɫɬɶ ɢɡɞɚɜɚɟɦɭɸ 
ɩɶɟɡɨɞɢɧɚɦɢɤɨɦ: 

#define F_CPU 100000UL //ɬɚɤɬɨɜɚя ɱɚɫɬɨɬɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 
#include <inttypes.h>  //ɪɚɫɲɢɪɟɧɢɟ ɞɥя ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɬɢɩɨɜ 
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#include <avr/io.h> //ɞɨɫɬɭɩ ɤ ɩɨɪɬɚɦ 
#include <util/delay.h>  //ɡɚɞɟɪɠɤɚ 
#include <stdbool.h> //ɥɨɝɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ 
 
int getFrequency() 
{ 
 
 DDRD &= ~( 1<<3); //ɧɚɫɬɪɨɣɤɚ ɩɨɪɬɚ D ɧɚ ɜɵɜɨɞ 
 int dist = 0; 
 PORTB = 0б04; // ɜɵɫɨɤɢɣ ɥɨɝɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɧɚ ɨɞɧɨɣ ɢɡ 

ɧɨɠɟɤ ɩɨɪɬɚ B 
 _delay_ms(10); //ɡɚɞɟɪɠɤɚ 10 ɦɫ 
 PORTD е=(1<<3); //ɜɵɫɨɤɢɣ ɥɨɝɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɧɚ ɨɞɧɨɣ 

ɢɡ ɧɨɠɟɤ ɩɨɪɬɚ D 
 dist = PIND; //ɱɬɟɧɢɟ ɢ ɡɚɩɢɫɶ ɜ dist ɫɨɫɬɨяɧɢя ɥɨɝ. 

ɭɪɨɜɧя ɩɨɪɬɚ D   
 return dist; 
} 
 
int main() 
{ 
 DDRB = 0xFF; //ɧɚɫɬɪɨɣɤɚ ɩɨɪɬɚ B ɧɚ ɜɵɜɨɞ 
 DDRF = 0xFF; //ɧɚɫɬɪɨɣɤɚ ɩɨɪɬɚ F ɧɚ ɜɵɜɨɞ 
 while(1) //ɛɟɫɤɨɧɟɱɧɵɣ ɰɢɤɥ 
 { 

  if(getFrequency() != 0x9F) //ɭɫɥɨɜɢɟ, ɟɫɥɢ Frequency() 
ɧɟ ɪɚɜɧɨ 0x9F ɬɨ 
   { 

  for(int i = 0; i<10; i++) //ɰɢɤɥ ɫ 10 ɢɬɟɪɚɰɢяɦɢ 
   { 

PORTF = 0x02; //ɜɵɫɨɤɢɣ ɥɨɝ. ɭɪɨɜɟɧɶ ɧɚ ɨɞɧɨɣ 
ɢɡ ɧɨɠɟɤ ɩɨɪɬɚ F 

   _delay_ms(500);   //ɡɚɞɟɪɠɤɚ 500 ɦɫ 
PORTF = 0x04; //ɜɵɫɨɤɢɣ ɥɨɝ. ɭɪɨɜɟɧɶ ɧɚ ɨɞɧɨɣ 

ɢɡ ɧɨɠɟɤ ɩɨɪɬɚ F 
   _delay_ms(1000); //ɡɚɞɟɪɠɤɚ 1000 ɦɫ 
   } 
  } 
 } 
} 
6) ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɨɬɥɚɞɢɬɶ ɩɪɨɝɪɚɦɦɭ 4, ɩɨɡɜɨɥɹɸɳɭɸ ɩɨ ɯɥɨɩɤɭ 

ɜɵɤɥɸɱɚɬɶ ɩɶɟɡɨɞɢɧɚɦɢɤ. 

 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɮɨɪɦɥɟɧɢɸ ɨɬɱɟɬɚ 

Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɩɭɧɤɬɨɜ ɪɚɛɨɬɵ (ɧɟɞɨɫɬɚɸɳɢɟ 
ɨɩɢɫɚɧɢɹ ɢ ɮɨɬɨɝɪɚɮɢɢ Ɇɢɤɪɨɮɨɧɚ, Ⱦɚɥɶɧɨɦɟɪɚ, Ɇɟɬɚɥɥɨɞɟɬɟɤɬɨɪɚ, ɂɧɮɪɨɤɪɚɫɧɨɝɨ 
ɞɚɬɱɢɤɚ), ɬɟɤɫɬɵ ɩɪɨɝɪɚɦɦ 1, 2, 3, 4, ɚ ɬɚɤɠɟ ɨɛɳɢɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ, ɜ ɤɨɬɨɪɵɯ 
ɧɟɨɛɯɨɞɢɦɨ ɨɬɪɚɡɢɬɶ ɜ ɬɚɛɥɢɱɧɨɦ ɜɢɞɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɞɚɬɱɢɤɨɜ ɩɨɪɬɵ. 

 

6. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɤ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ №2 

1. ɍɪɨɜɧɢ ɩɢɬɚɧɢɹ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ? 

ɚ) 2-10ȼ 
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ɛ) 110-220ȼ 

ɜ) 16-32ȼ 

2. ɇɚ ɱɟɦ ɩɨɫɬɪɨɟɧ ɩɪɢɧɰɢɩ ɨɛɧɚɪɭɠɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɟɞɦɟɬɨɜ ɜ 
ɦɨɧɨɥɢɬɧɵɯ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦɚɯ? 

ɚ) Ɉɛɧɚɪɭɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɦɟɞɢ 

ɛ) Ɉɛɧɚɪɭɠɟɧɢɟ ɜɚɪɢɚɰɢɣ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɩɨɬɟɪɶ ɧɚ ɜɢɯɪɟɜɵɟ ɬɨɤɢ 

ɜ) Ɉɛɧɚɪɭɠɟɧɢɟ ɩɚɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɩɪɨɜɨɞɧɢɤɚ 

3. ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ATmega128 ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɫɥɟɞɭɸɳɚɹ ɫɢɫɬɟɦɚ ɫɱɢɫɥɟɧɢɹ: 
ɝ) Ⱦɟɫɹɬɢɱɧɚɹ 

ɚ) Ⱦɜɨɢɱɧɚɹ 

ɛ) ɒɟɫɬɧɚɞɰɚɬɟɪɢɱɧɚɹ 

ɜ) ȼɨɫɶɦɟɪɢɱɧɚɹ 

4. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɩɶɟɡɨɞɢɧɚɦɢɤ? 

 

 

 

ɅɂɌȿɊАɌɍɊА 

1. Ⱥɮɨɧɢɧ ɘ., ɒɚɪɧɢɧ Ʌ., Ȼɚɪɚɧ ȿ., Ʌɢɩɧɢɰɤɢɣ Ⱥ., Ʌɵɫɨɜ ɇ., Ɇɚɫɥɨɜ Ⱥ., 
Ɏɟɞɨɪɹɤ Ɋ. Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɬɟɯɧɢɤɚ ɞɥɹ ɜɭɡɨɜ// ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ. — 2001. — № 3. 

2. Ȼɚɪɚɧ ȿ., Ɂɚɯɚɪɨɜ ɉ., Ʌɸɛɟɧɤɨ Ⱥ., АОЛ-ɥɚɛɨɪɚɬɨɪɢɹ «Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪɵ ɢ 
ɫɢɝɧɚɥɶɧɵɟ ɩɪɨɰɟɫɫɨɪɵ» // CTA— 2005. — № 1. ɫɬɪ. 64-68 

3. ɒɚɪɚɩɨɜ, Ⱥ. ȼ. Ɉɫɧɨɜɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 
Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ / Ⱥ. ȼ. ɒɚɪɚɩɨɜ — Ɍɨɦɫɤ: ɌɍɋɍɊ, 2008. — 240 ɫ. — Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: https://edu.tusur.ru/publications/834 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 05.05.2018) 

 

 

ɋɈȾȿɊɀАɇɂȿ 

1. Ɉɩɢɫɚɧɢɟ ɫɬɟɧɞɚ ..................................................................................................................... 3 

1.1. Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ........................................................................................................... 3 

1.2. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ ....................................................................................................... 4 

2. Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ ............................................................................................... 5 

3. ɂɡɭɱɟɧɢɟ ɨɬɥɚɞɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɫɬɵɯ ɩɪɨɝɪɚɦɦ. Ʌɚɛɨɪɚɬɨɪɧɚɹ 
ɪɚɛɨɬɚ №1. ...................................................................................................................................... 6 

4. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɤ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ №1 ........................................................... 11 

5. ȼɜɨɞ/ɜɵɜɨɞ. Ɉɛɪɚɳɟɧɢɟ ɤ ɩɨɞɩɪɨɝɪɚɦɦɚɦ. Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №2. ......................... 13 

6. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɤ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ №2 ........................................................... 19 

Ʌɢɬɟɪɚɬɭɪɚ ................................................................................................................................... 20 

ɉɪɢɥɨɠɟɧɢɟ 1. Ɉɩɢɫɚɧɢɟ ɨɬɥɚɞɨɱɧɨɣ ɩɥɚɬɵ VБ-Mega128 .................................................... 21 

 

 

  

https://edu.tusur.ru/publications/834


VX-Mega128 : ATmega128 Microcontroller board documentation � 1

VX-Mega128

ATmega128 Microcontroller board

1. Features

� Support the ATmega128 with Flash memory of 128KB. Clock rate 14.7456MHz

� 34 I/O port of microcontroller are using INEX’s standard PCB-3 pin connector.

� LCD16x2 module

� 4 of Button switches

� Binary Switch

� USB port with FT232RL USB to Serial converter circuit.

� ATmega128 pre-programmed Boot loader, programmable via USB port.

� 8-ch. Analog input with 10-bit Analog to Digital Converter

� 32KB RAM / 32KB EEPROM memory module plug on top

� Support In-system Programming via ISP connector with PX-400 Programmer

� Supply voltage +9V from external. +5V 500mA on-board regulator.

Includes : ATmega128 Microcontroller board, Plugable Memory module, USB cable, CD-

ROM and Documentation.

П р и л о ж е н и е  1. О п и с а н и е  о т л а д о ч н о й  п л а т ы  VX-Mega128Приложение 1. Описание отладочной платы VX-Mega128
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Figure 2 I/O port and external device interface schematic diagram of VX-

Mega128 microcontroller board

2. Circuit and Memory map

The VX-Mega128 microcontroller board schematic diagram is splited to 3 sections.

The microcontroller section schematic diagram is shown in figure 1. Input/Output port

and external device interface schematic diagram is shown in figure 2 and figure 3 shows

the circuit of Memory extension module.
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ATmega128 operates with clock frequency 14.7546MHz from external crystal

circuit. The crystal 32.768kHz is connectede to ATmega128 for setting the clock frequency

to support internal Real-time counter. Supply voltage +5V comes from external DC adaptor

+9V (+16V maximum) via +5V regulator circuit with 78R05 ICs.

VX-Mega128 supports both in Single chip microcontroller mode and

Microprocessor mode. ATmega128 interfaces with all external device via address

assignment. In figure 4 shows the memory and I/O map of VX-Mega128 board.

External device that connected with ATmega128 are assigned in address F000H

to FFFFH included :

(1) LCD module 16x2 : connect 8-bit data bus with AD0 to AD7 of ATmega128.

It causes reading and writing via data bus instead direct interface.

(2) 4 of Input Switches (SW1 to SW4) : address at upper nibble of FC00H.

Signal is buffered via 74AC541 IC.

(3) 4-bit binary Switch : trhis switch gives 4 binary bits. It means 16 different

data 0000 to 1111 in binary base or 0 to 15 in decimal and 0 to F in HEX. Data from Binary

switch are tranfered to data bus ; AD0 to AD3 via 74AC541 buffer IC and assigned at

lowewr nibble of FC00H.
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Also the digital input and output port of VX-Mega128 board are assigned via

address map system as follows :

Digital input port D.IN0 to D.IN7 are assigned at F800H address.

Digital output port D.OUT0 to D.OUT7 are assigned at F800H address too.

but active with WR signal insterad.

All interface port include Analog to Dital converter module input are connect to

INEX 3-pin PCB connector. User can connect with INEX many sensors and modules.

VX-Mega128 board supports 8-channel of Analog to digital converter. User can

select supply voltage and reference for ADC module with 2 jumpers JP1 and JP2. If fit

all, selects ADC module to use supply and reference voltage at +5V. If remove all, user

can apply the voltage at these points. The limitation is reference voltage must lower or

equal the supply voltage of ADC module. Normally, fit both jumpers on the board.

Computer interface of VX-Mega128 board via USB. The heart of this function is

FT232RL the USB to Serial converter chip. Thus, interface signal is serial and connect to

UART1 module in ATmega128. The programming shall be easier and supports all modern

computer includes labtop which not serial port available.

Addition user can program microcontroller’s flah memory via USB interface.

Because ATmega128 microcontroller will be pre-programmed the bootloader ready. It

means this microcontroller baord can program the flash 2 ways. One is via ISP connector

with external In-System Programmer such as PX-400. Another is via USB with bootloader

(Atmega128 must pre-rpogrammed ready).
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Figure 4 Memory and Input Output port organization of VX-Mega128

micrcocontroller board
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3. How to program the VX-Mega128 board

Flash programming ATmega128 on VX-Mega128 board has 2 methods.

(1) via ISP connector with external In-System Programmer : The suggession

programmer is INEX’s  PX-400 amd Atmel’s  AVR ISP In-System Programmer

(2) via USB with bootloader : This method ATmega128 must pre-programmed

bootloader firmware. INEX prepare ready to using. However user can re-program the

bootloader with yourself by external programmer via ISP connector. In CD-ROM contain

the HEX file of this bootloader.  On VX-Mega128 board has FT232RL USB to Serial converter

chip to interface the USB but in software will look as COM port. Signal from FT232RL are

connected to SPI programming pin PDI (PE0) and PDO (PE1) of ATmega128. With this

method, user no need the external programer to flash programming. Only plug USB

cable between baord and computer. Open the suitable software. You can work with

this microcontroller board.

4. Extension memory board

The memory board of VX-Mega128 is 64KB. Divides 2 parts. One is Static RAM 32KB

; 62256. However user can work only lower 28KB. Because upper 4KB is reserved by

internal RAM data memory of ATmega128. Interfacing of this RAM work via the

EXPANSION BUS. This bus provides 8-bit data/address lines; AD0 to AD7 and Address line

A8 to A15, and all control signal.

Another memory part is serial EEPROM 32KB; 24C256. ATmega128 interfaces via

I2C bus or Two-Wire Interface (TWI).

If you need to use this memeory board with VX-Mega128 board, must plug this

module on top at EXPANSION connector.

5. Software in VX-Mega128 board

The related software work with VX-Mega128 microcontroller board that suggession

has 4 softwares as follows :

(1) IDE development tool - introduce AVR Studio. It support both Assembly

and C programming. Download the latest version at www.atmel.com

(2) C compiler - suggess WinAVR. It is powerful GCC compiler and important

Free of charge. It can work with AVR Studio. User can develop C program under AVR

Studio and use WinAVR to compile. Download the latest version at  http://

sourceforge.net/projects/winavr

П р и л о ж е н и е  1. О п и с а н и е  о т л а д о ч н о й  п л а т ы  VX-Mega128Приложение 1. Описание отладочной платы VX-Mega128



VX-Mega128 : ATmega128 Microcontroller board documentation � 7

(3) Flash programming software - suggess 2 softwares; AVR Prog and AVR-

OSP II. The AVR Prog will install with AVR Studio.  Avr-Osp II is separated. But user can add

Avr-OSP II into AVR Studio for easier to using. Download the latest version at  http://

esnips.com/web/AtmelAVR

(4) Boot loader - It is small firmware that program into Flash program memory

of ATmega128. Its function is write the HEX code with itself via controlling from computer

via serial port. Programming this code into ATmga128 must use external In-System

Programmer in first time. However the manufacturer pre-program the bootloader ready.

The installation must do following these step as follows

(1) Install AVR Studio

(2) Install WinAVR compiler

(3) Install Virtual COM port (VCP) driver

(4) Install Avr-Osp II software if require

5.1 AVR Studio installation

5.1.1 Insert the AVR CD-ROM and look for this file in the AVR Studio directory;

aStudio4b460.exe. Double-click this file.

5.1.2 Enter the Installation Wizard. Click on the Next button to continue.

5.1.3 In the license agreement window, Select the box : I accept the terms of the

license agreement and Click on the Next button.
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5.1.4 Choose Destination Location windows will appear. You can change the

path by clicking on the Change button and setting a new path. After this, click on the

Next button.

5.1.5 The Driver USB Upgrade window will now appear. Click on the Next button

to pass this step.

5.1.6 In the begin installation window, click on the Install button to start installation.

5.1.7 After the installation is complete, click on the Finish button to end the

installation of AVR Studio.
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5.1.8 Next step is updating the software with service pack 4. Open CD-ROM .

Enter to Software folder � AVR Studio 4.12. Look for this file in the Update folder  ;

aStudio412SP4b497.exe. Double-click this file. The welcome installation windows will

appear. Click the Next button to continue.

5.1.9 The Select Features window appear. Click the Next button to install the

update files.
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5.1.10 The Setup Status window appear and shows the installation progress bar.

Wait until finish.

5.1.11 After installation complete, click the Finish button.
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5.1.12 To Launch the AVR Studio program, click on Start � Programs � Atmel

AVR Tools � AVR Studio 4. The main window of the AVR Studio program will appear.

5.2 WinAVR installation

Please note that installation of WinAVR is done after the installation of AVR Studio.

Please ensure this is being done before proceeding.

5.2.1 Insert the AVR CD-ROM, and find the installation file of WinAVR ; WinAVR-

20060421-install.exe in folder Software � WINAVR 20060421  Double-click this file.

5.2.2 Installation language dialog box will appear for selection the language of

this installation. Select your preferred language from the sliding bar.After that click on

the OK button.
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5.2.3 The Welcome installation software window appears and shows the

installation information. Click on the Next button.

5.2.4 In the License agreement window, Click on the I agree button.

5.2.5 Choose Install Location window appears. User can change the path and

the folder for the installation of WinAVR by clicking at the Browse button and selecting

the respective folder. The proposed folder is C:\WinAVR. After selection, click Next

button to continue to the next step.

5.2.6 In the Choose Components window, select the components which you

want to install or follow according to the below diagram. Click on the Install button to

begin the installation.

5.2.7 The installation process starts and reports the status back on the screen. The

User needs to wait until the installation is complete. Click on the Finish button to end

once its done.
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5.3 Install Virtual COM port (VCP) driver

5.3.1 Connect USB cable between VX-Mega128 board and computer’s USB port.

Put the ACR CD-ROM in CD-ROM drive. Apply the supply voltage to VX-Mega128 board.

5.3.2 Computer will detect the new hardware.

5.3.3 After that the New Hardware window appear. Select Install from a list or

specific location (Advanced) header and click the Next > button to continue.

5.3.4 Next, click to select at Search for the best driver in theses location and

Include this location in the search header. After that click Browse button to looks for

Driver directory in CD-ROM. The driver file will contain in folder USB-VCP_driver � WinNT_XP

Click the Next button to continue.

5.3.5 All driver files will install to computer.

5.3.6 The USB High Speed Serial Converter installation complete window appear.

Click the Finish button. USB  indicator on VX-Mega128 board lights.

5.3.7 Wait a moment, the Virtual COM port installation driver window will appear.

Select Install from a list or specific location (Advanced) header similar step 5.1.3.3 and

click the Next > button.
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5.3.8 Select Search for the best driver in theses location and Include this location

in the search header. Click Browse button to looks for Driver directory in CD-ROM. Must

select the same destination from step 5.1.3.4. Click the Next > button to continue.

5.3.9 All driver files will install to computer.

5.3.10 The USB Serial port installation complete window appear. Click the Finish

button to finish installation.

5.3.11 After installation complete, user can check the position of the Virtual COM

port or USB Serial port. Open Control Panel. Select System � Hardware � Device

Manager  and see Port (COM & LPT). You will found USB Serial Port position. Remeber it

for interfacing later.

6. Flash programming on VX-Mega128 board

6.1 Via USB port with Bootloader

6.1.1 Apply the supply voltage in range +6 to 12Vdc to VX-Mega128 board. Press

the SW1 switch and turn-on power switch. The green POWER LED lights. Release the SW1.

At LCD screen shows message below :

VX-Mega128VX-Mega128VX-Mega128VX-Mega128VX-Mega128

Run > BootloaderRun > BootloaderRun > BootloaderRun > BootloaderRun > Bootloader

Now the VX-Mega128 board enter to Bootloader mode. Ready for flash

programming via USB port.

6.1.2 Connect USB cable between PC’s USB port and VX-Mega128 board. Check

the USB Serial port position from Device Manager following the figure 5.

6.1.3 Open AVR STudio to develop C program and compile to HEX file ready.

F:\VX-M128v070101\USB-VCP_Driver\WinNT_XP
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6.1.4 At menu, selects Tool � Program AVR � Connect... following the illustrated

below for setting the VX-Mega128 baord to connect with AVR Studio.

Figure 5 The Device Manager window shows the USB Serial port that installed

in computer
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6.1.5 The Select AVR Programmer window appears below.

Set all parameter as follows

Platform:  STK500 or AVRISP

Port:       COM2  (the USB Serial port position that set by computer)

Click on the Connect button to connecting.

6.1.6 The AVRISP window appears below.
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Set all parameter as follows

Device : Atmega128

Programming mode : ISP mode

Flash : Input Hex File

After that click on the Browse button to select HEX file which required to

download. Example file is VX128_Dm.HEX. Its path is C:\Documents and

Settings\Administrator\Desktop\VX128_Dm\default  (The result file - HEX file from

compiler will be store in default folder)

6.1.7 Click on the Program  button in Flash header for downloading VX128_Dm.HEX

file to Atmega128 microcontroller on the VX-Mega128 board.

The programming steps are :

6.1.7.1 Erase

6.1.7.2 Program the HEX file. It is VX128_Dm.HEX file.

6.1.7.3 Verify programming

At AVRISP window will show the status at the bottom left corner of AVR

Studio main window. Until the donwload finish, screen will show the message Leaving

programming mode.. OK!

6.1.8 Now the flash programming ready. Press RESET switch to run the program.

Observe the operation of VX-Mega128 board.
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6.2 With PX-400 programmer via ISP connector

6.2.1Apply the supply voltage during 6 to 12Vdc to VX-Mega128  board. Turn-on

power switch. The green POWER indicator lights.

6.2.2 Connect PX-400  between Serial port and ISP connector on VX-Mega128

board. If your computer has only USB port, the USB to Serial port converter required. The

UCON-232S is recommended. See the diagram in figure 5.

6.2.3 Open AVR STudio to develop C program and compile to HEX file ready.

6.2.4 At menu, Select Tool � AVR Prog...

�
�

�

PX-400

ISPRS-232

VX-Mega128

DC

input

UCON-232S

CX-4 cable

�

�
�

CX-4 cable

Connect to USB port in case

PC has only USB

USB to Serial port
converter

Connect to Serial
or COM port

Figure 5 The diagram of Flash programming via ISP connector with PX-400

programmer
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6.2.5 The AVRprog window appear.

6.2.6 For first time using AVRProg program, developer must set some parameter

of flash programming for  AVR Prog. The step is as follows :

6.2.6.1 Device box select ATmega128

6.2.6.2 Click on the Advance.. button. The Advance window appear.
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6.2.6.3 Set all parameters identical the illustrate in step 6.2.6.2. After that

click on the Write button once for writing the parameters. Theses parameters will store

and set to default value for next working.

6.2.6.4 Click on the Close button to exit this window.

6.2.7 Back to the main window of AVRProg, at Hex file border, click on the Browse

button to find the HEX file. For example, load file VX128_Dm.HEX from this path

C:\Documents and Settings\Administrator\Desktop\VX128_Dm\default

6.2.8 Click on the Program  button in Flash border.  The progress bar will active to

shows the progress status.

6.2.9 After downloading finished, the program will run immediately. The file

VX128_Dm.HEX is Hardware testing program for VX-Mega128 board.

6.3 How to program bootloader with your own.

If you make the flash programming of the VX-Mega128 board with the external In-

System Programmer, possible to delete the Bootloader firmware. If you need to program

Flash memory with bootloader again.Your can re-program the bootloadr by your own

with the external programmer via ISP connector.

The bootloder HEX file is VX-M128_Boot.HEX. It is contained in folder Bootloader in

CD-ROM that bundled with VX-Mega128 set. Programming procedure is similar the flash

programming with ant HEX file with extrernal programmer.

After the bootloader is programmed ready, you can program ATmega128 flash

memory with Bootloader procedure at topic 6.1
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7. Summary of Teting file of VX-Mega128 board

The VX128_Dm.HEX is HEX file for testing the operation of VX-Mega128 board.

Normally, maker will pre-programmed ready to test. In first time operation, after apply

the supply voltage. LCD screen on the board will show this message :

VX-Mega128VX-Mega128VX-Mega128VX-Mega128VX-Mega128

Run > User codeRun > User codeRun > User codeRun > User codeRun > User code

and change to

VX-Mega128VX-Mega128VX-Mega128VX-Mega128VX-Mega128

DemoDemoDemoDemoDemo

After that MCU will read data from 4-bit Binary Switch to display on the LCD screen.

The binary switch can supply 4-bit digital data and is called Knob. User can change the

shaft at Binary switch and see the correct position.

Summay of all functuion can show as follows :

0 : Display the Knob’s  value “000” on LCD16x2 module

1 : Testing the switches SW1 to SW4

2 : ADC module testing

3 : Test D.IN0 to D.IN7 input digital port

4 : Test the D.OUT0 to D.OUT7 for output port

5 : Read port B (PB0 to PB7)

6 : Read port D (PD2 to PD4)

7 : Read port E (PE2 to PE7)

8 : Test the RAM on the memory extension module (must plug the memory

board on top of VX-Mega128 board at EXPANSION connector).

9 : Test the EEPROM on the memory extension module (must plug the memory

board on top of VX-Mega128 board at EXPANSION connector).

A : Display the Knob’s  value “010” on LCD16x2 module

B : Display the Knob’s  value “011” on LCD16x2 module

C : Display the Knob’s  value “012” on LCD16x2 module

D : Display the Knob’s  value “013” on LCD16x2 module

E : Display the Knob’s  value “014” on LCD16x2 module

F : Display the Knob’s  value “015” on LCD16x2 module
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8. Resource

All sourcecode in C program is contained in Example code > VX128_Dm. You can

see and edit by your own to make the new code.

For more information of ATmega128 microcontroller, can see and download

datasheet and many applicatiobn notes from www.atmel.com.

Special thanks for

1. Atmel Corp. about the perfect IDE software; AVR Studio.

2. Many people who develops the nicely C compiler in name WinAVR.
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