
                                                                                               

 

 

 

 

 

 

 

 

 

ȩȫȳȫȶȦȸȴȶɁ ȷȮȩȳȦȱȴȨ 

ȵȶȴȮȭȨȴȱɂȳȴȯ ȺȴȶȲɁ 

 
ȦȰȮȵ- 3428/1  ȦȰȮȵ- 3428/2  ȦȰȮȵ- 3428/3  

 

 

 

 

ȶȹȰȴȨȴȪȷȸȨȴ ȵȴ ɃȰȷȵȱȹȦȸȦȼȮȮ 
 

 

 

   
 

 

 

ȲɔɗɐɈɆ 



2 

 

1 ȨȨȫȪȫȳȮȫ ................................ ................................ ................................ ........  5 
1.1  ȮɓɚɔɖɒɆɜɎɥ ɔɇ əɘɈɋɖɌɊɋɓɎɎ ɘɎɕɆ ȷȮ: ................................ .........................  5 

2 ȹȰȦȭȦȳȮɅ Ȳȫȶ ȧȫȭȴȵȦȷȳȴȷȸȮ ................................ ................................ .........  6 
2.1  ȴɇɟɎɋ əɐɆɍɆɓɎɥ ɕɔ ɣɐɗɕɑəɆɘɆɜɎɎ ................................ ................................  6 
2.2  Ȳɋɖɡ ɇɋɍɔɕɆɗɓɔɗɘɎ ................................ ................................ .....................  6 
2.3  ȷɎɒɈɔɑɡ Ɏ ɔɇɔɍɓɆɝɋɓɎɥ ................................ ................................ ..............  7 

3 ȸȫȻȳȮȽȫȷȰȮȫ ȻȦȶȦȰȸȫȶȮȷȸȮȰȮ ................................ ................................ .......  8 
3.1  ȨɛɔɊɓɡɋ ɕɆɖɆɒɋɘɖɡ ................................ ................................ ....................  8 
3.2  ȨɡɛɔɊɓɔɏ əɖɔɈɋɓɢ (ɓɋɗɎɒɒɋɘɖɎɝɓɡɏ ɈɡɛɔɊ) ................................ ................  8 
3.3  ȨɡɛɔɊɓɔɏ əɖɔɈɋɓɢ (ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ ɈɡɛɔɊ) ................................ ............  9 
3.4  ȴɇɟɎɋ ɈɡɛɔɊɓɡɋ ɕɆɖɆɒɋɘɖɡ ................................ ................................ .......  9 
3.5  ȷɘɆɓɊɆɖɘɓɡɋ  ɚɔɖɒɡ  ɗɎɉɓɆɑɔɈ ................................ ................................ ....  9 
3.6  ȷɎɉɓɆɑɡ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ ................................ ................................ ...  12  
3.7  Ȩɋɐɘɔɖɓɡɋ IQ ɗɎɉɓɆɑɡ (ɔɕɜɎɥ) ................................ ................................ ..  12  
3.8  ȲɔɊəɑɥɜɎɎ ................................ ................................ ...............................  13  
3.9  ȽɆɗɘɔɘɔɒɋɖ ................................ ................................ ...............................  14  
3.10  ȼɎɚɖɔɈɡɋ ɐɆɓɆɑɡ (ɔɕɜɎɥ) ................................ ................................ ........  14  
3.11  ȪɔɕɔɑɓɎɘɋɑɢɓɡɋ ɘɋɛɓɎɝɋɗɐɎɋ ɗɕɋɜɎɚɎɐɆɜɎɎ ................................ ..............  14  

4 ȷȴȷȸȦȨ ȰȴȲȵȱȫȰȸȦ ................................ ................................ .......................  16  
5 ȴȵȮȷȦȳȮȫ ȵȶȮȧȴȶȦ ................................ ................................ .......................  17  

5.1  ȴɕɎɗɆɓɎɋ ɕɋɖɋɊɓɋɏ ɕɆɓɋɑɎ ................................ ................................ .......  17  
5.2  ȰɓɔɕɐɎ ɕɋɖɋɊɓɋɏ ɕɆɓɋɑɎ ................................ ................................ ...........  17  

5.2.1  ȰɓɔɕɐɎ ɇɡɗɘɖɔɉɔ ɊɔɗɘəɕɆ ................................ ................................ .......  18  
5.2.2  ȰɓɔɕɐɎ ɐɆɓɆɑɔɈ................................ ................................ .....................  19  
5.2.3  ȪɔɕɔɑɓɎɘɋɑɢɓɡɋ ɐɓɔɕɐɎ ................................ ................................ ........  19 

5.3  ȴɕɎɗɆɓɎɋ ɍɆɊɓɋɏ ɕɆɓɋɑɎ ................................ ................................ ...........  19  
5.4  ȪɎɗɕɑɋɏ ................................ ................................ ................................ ...  20  

5.4.1  ȪɎɗɕɑɋɏ, ɓɆɗɘɖɔɏɐɆ ɔɗɓɔɈɓɡɛ ɕɆɖɆɒɋɘɖɔɈ ................................ ..............  21  
5.4.2  ȮɐɔɓɐɎ ɗɘɖɔɐɎ ɗɔɗɘɔɥɓɎɥ ................................ ................................ .......  22  
5. 4.3  ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɣɐɖɆɓɆ ................................ ................................ ...........  22  

6 ȷȸȦȳȪȦȶȸȳɁȫ ȳȦȷȸȶȴȯȰȮ ................................ ................................ ..............  23  
6.1  ȨɡɛɔɊ ................................ ................................ ................................ ......  24  
6.2  ȵɆɖɆɒɋɘɖɡ ɗɎɉɓɆɑɆ ................................ ................................ ...................  24  

6.2.1  ȷɎɓəɗ ................................ ................................ ................................ ...  24  
6.2.2  ȵɖɥɒɔəɉɔɑɢɓɎɐ ................................ ................................ ......................  24  
6.2.3  Ȯɒɕəɑɢɗ ................................ ................................ ................................  25  
6.2.4  ȵɎɑɆ ................................ ................................ ................................ .....  25  
6.2.5  ȵɔɗɘɔɥɓɓɔɋ ɓɆɕɖɥɌɋɓɎɋ ................................ ................................ ........  26  

6.3  ȹɗɘɆɓɔɈɐɆ ɕɆɖɆɒɋɘɖɔɈ. ................................ ................................ ..............  26  
6.3.1  ȹɗɘɆɓɔɈɐɆ ɚɔɖɒɡ ɗɎɉɓɆɑɆ ................................ ................................ ......  26  
6.3.2  ȹɗɘɆɓɔɈɐɆ ɓɆɉɖəɍɐɎ ................................ ................................ ...............  26  
6.3.3  ȹɗɘɆɓɔɈɐɆ ɝɆɗɘɔɘɡ ................................ ................................ .................  27  
6.3.4  ȹɗɘɆɓɔɈɐɆ ɆɒɕɑɎɘəɊɡ ................................ ................................ ............  27  
6.3.5  ȹɗɘɆɓɔɈɐɆ ɗɒɋɟɋɓɎɥ ................................ ................................ ..............  27  
6.3.6  ȹɗɘɆɓɔɈɐɆ ɚɆɍɡ ................................ ................................ .....................  28  
6.3.7  ȨɐɑɤɝɋɓɎɋ ɈɡɛɔɊɆ ................................ ................................ ................  28  

6.4  ȳɆɗɘɖɔɏɐɆ ɉɆɖɒɔɓɎɐ ................................ ................................ ..................  29  
6.4.1  ȸɎɕ ɉɆɖɒɔɓɎɐ ................................ ................................ ........................  29  
6.4.2  ȰɔɑɎɝɋɗɘɈɔ ɉɆɖɒɔɓɎɐ ................................ ................................ .............  29  
6.4.3  ȦɒɕɑɎɘəɊɆ ɉɆɖɒɔɓɎɐ ................................ ................................ ..............  30  
6.4.4  ȺɆɍɆ ɉɆɖɒɔɓɎɐ ................................ ................................ ......................  30  
6.4.5  ȨɐɑɤɝɋɓɎɋ ɉɆɖɒɔɓɎɐ ................................ ................................ .............  30  

6.5  ȳɆɗɘɖɔɏɐɆ ɞəɒɆ ................................ ................................ ........................  31  
6.6  ȹɗɘɆɓɔɈɐɆ ɕɆɖɆɒɋɘɖɔɈ ɞəɒɆ ................................ ................................ ......  32  

6.6.1  ȹɗɘɆɓɔɈɐɆ ɕɔɑɔɗɡ ................................ ................................ ..................  32  
6.7  ȳɆɗɘɖɔɏɐɆ ȵɗɋɈɊɔɗɑəɝɆɏɓɔɏ ɊɈɔɎɝɓɔɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ (PRBS)  ..............  33  

6.7.1  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ PRBS................................ ................................ ...  34  
6.8  ȷɎɉɓɆɑɡ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ ARB ................................ ............................  37  

6.8.1  ȶɋɌɎɒ AFG ................................ ................................ ............................  37  



3 

6.8.2  ȶɋɌɎɒ AWG ................................ ................................ ...........................  37  
6.8.3  ȮɗɘɔɝɓɎɐ ɗɎɉɓɆɑɆ ................................ ................................ ..................  39  

6.9  ȶɆɇɔɘɆ ɗ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɥɒɎ ................................ ................................ .  40  
6.9.1  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɗɎɉɓɆɑɆ................................ ...............................  42  
6.9.2  ȴɕɋɖɆɜɎɎ ɗ ɗɋɉɒɋɓɘɆɒɎ ................................ ................................ ..........  42  
6.9.3  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ................................ ............  42  
6.9.4  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɍɆɕəɗɐɆ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ................................  42  
6.9.5  ȭɆɕɎɗɢ / ɈɡɍɔɈ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ. ................................ .....................  43  

6.10  I/Q ɒɔɊəɑɥɜɎɥ ................................ ................................ ..........................  44  
6.10.1  ȶɋɌɎɒɡ ɖɆɇɔɘɡ ................................ ................................ ...................  45  
6.10.2  ȵɖɔɗɘɔɏ IQ  ................................ ................................ ..........................  46  

7 ȲȴȪȹȱɅȼȮɅ / ȩȰȽ / ȵȦȰȫȸȳɁȯ ȶȫȬȮȲ ................................ ...........................  49  
7.1  ȴɇɍɔɖ ................................ ................................ ................................ .......  49  
7.2  ȲɔɊəɑɥɜɎɥ ................................ ................................ ...............................  50  

7.2.1  ȴɕɎɗɆɓɎɋ 100% ɒɔɊəɑɥɜɎɎ ................................ ................................ ....  51  
7.2.2  ȸɎɕɡ ɒɔɊəɑɥɜɎɎ ................................ ................................ ....................  51  

8 ȶȫȬȮȲ ȩȰȽ................................ ................................ ................................ .....  60  
8.1  ȸɎɕɡ ɐɆɝɆɓɎɥ ɕɔ ɝɆɗɘɔɘɋ ................................ ................................ ...........  60  
8.2  ȮɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ ................................ ................................ ......................  61  
8.3  ȳɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɐɆɝɆɓɎɥ ɝɆɗɘɔɘɡ ................................ .....................  61  

9 ȵȦȰȫȸȳɁȯ ȶȫȬȮȲ ................................ ................................ ..........................  64  
9.1  ȸɎɕ ɕɆɐɋɘɆ ................................ ................................ ...............................  64  
9.2  ȮɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ ɕɆɐɋɘɆ ................................ ................................ ...........  65  
9.3  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɕɆɐɋɘɓɔɉɔ ɖɋɌɎɒɆ ................................ ...................  65  

10  ȷȴȨȲȫȷȸȳȦɅ ȶȦȧȴȸȦ ȰȦȳȦȱȴȨ ................................ ................................ .......  69  
10.1  ȺɆɍɔɈɡɏ ɖɋɌɎɒ (Phase Mode) ................................ ................................ ....  69  
10.2  ȴɇɠɋɊɎɓɋɓɎɋ ɗɎɉɓɆɑɔɈ ................................ ................................ ..............  71  
10.3  ȴɘɗɑɋɌɎɈɆɓɎɋ ɐɆɓɆɑɔɈ/ɔɇɠɋɊɎɓɋɓɎɋ/ɐɔɕɎɖɔɈɆɓɎɋ ................................ .....  72  

11  ȳȦȷȸȶȴȯȰȦ ȨɁȻȴȪȦ ................................ ................................ .......................  74  
11.1  ȵɔɑɥɖɓɔɗɘɢ ................................ ................................ ...............................  75  
11.2  ȷəɒɒɎɖɔɈɆɓɎɋ ɞəɒɆ ................................ ................................ ..................  75  
11.3  ȴɉɖɆɓɎɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ ................................ ................................ ............  75  
11.4  ȼɎɚɖɔɈɆɥ ɚɎɑɢɘɖɆɜɎɥ ................................ ................................ ..............  76  
11.5  ȭɆɟɎɘɆ ɈɡɛɔɊɆ ................................ ................................ .........................  76  
11.6  ȳɆɗɘɖɔɏɐɎ ɓɋɗɎɒɒɋɘɖɎɝɓɔɉɔ/ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɖɋɌɎɒɆ ...........................  76  

12  ȼȮȺȶȴȨɁȫ ȰȦȳȦȱɁ ................................ ................................ ........................  78  
12.1  ȳɆɗɘɖɔɏɐɆ ɜɎɚɖɔɈɡɛ ɐɆɓɆɑɔɈ ................................ ................................ ....  78  

12.1.1  ȳɆɗɘɖɔɏɐɎ ɐɆɓɆɑɆ ................................ ................................ ................  79  
12.1.2  ȮɗɘɔɝɓɎɐɎ ɊɆɓɓɡɛ ................................ ................................ ...............  79  
12.1.3  ȳɆɗɘɖɔɏɐɎ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ................................ ............................  79  

13  ȶȫȬȮȲ ȽȦȷȸȴȸȴȲȫȶȦ ................................ ................................ .....................  80  
13.1  ȮɍɒɋɖɋɓɎɋ ɝɆɗɘɔɘɡ ................................ ................................ ...................  80  

13.1.1  ȷɘɆɘɎɗɘɎɐɆ ................................ ................................ ..........................  80  
13.1.2  ȳɆɗɘɖɔɏɐɎ ................................ ................................ ...........................  81  

13.2  ȷəɒɒɎɖɔɈɆɓɎɋ ................................ ................................ ..........................  81  
14  ȷȴȻȶȦȳȫȳȮȫ Ȯ ȨɁȭȴȨ ................................ ................................ ....................  82  

14.1  ȷɔɛɖɆɓɋɓɎɋ ɚɆɏɑɆ ................................ ................................ ....................  82  
14.2  ȨɡɍɔɈ ɚɆɏɑɆ ................................ ................................ ............................  82  
14.3  ȺɆɏɑɔɈɡɏ ɒɋɓɋɊɌɋɖ ................................ ................................ .................  83  
14.4  ȷɔɛɖɆɓɋɓɎɋ Ɏ ɈɡɍɔɈ ɓɆ ɈɓɋɞɓɎɏ USB ɓɆɐɔɕɎɘɋɑɢ ................................ .......  84  

15  ȳȦȷȸȶȴȯȰȮ ȷȮȷȸȫȲɁ ................................ ................................ .....................  86  
15.1  ȴɇɟɎɋ ɓɆɗɘɖɔɏɐɎ ................................ ................................ ......................  86  

15.1.1  Ʌɍɡɐ ................................ ................................ ................................ ...  86  
15.1.2  ȭɈəɐ ................................ ................................ ................................ ...  86  
15.1.3  ɃɐɖɆɓɓɆɥ ɍɆɗɘɆɈɐɆ ................................ ................................ ...............  86  
15.1.4  ȧɑɔɐɎɖɔɈɐɆ ɐɑɆɈɎɆɘəɖɡ ................................ ................................ .......  86  
15.1.5  ȦɈɘɔɒɆɘɎɝɋɗɐɔɋ ɈɐɑɤɝɋɓɎɋ ɕɎɘɆɓɎɥ ................................ .....................  86  
15.1.6  ȪɆɘɆ Ɏ Ɉɖɋɒɥ ................................ ................................ .......................  87  

15.2  ȮɓɚɔɖɒɆɜɎɥ ɔ ɗɎɗɘɋɒɋ ................................ ................................ ..............  87  
15.3  ȳɆɗɘɖɔɏɐɎ ɎɓɘɋɖɚɋɏɗɆ ................................ ................................ ..............  88  

15.3.1  ȳɆɗɘɖɔɏɐɎ ɑɔɐɆɑɢɓɔɏ ɗɋɘɎ ................................ ................................ ...  88  



4 

15.3.2  ȳɆɗɘɖɔɏɐɆ ɈɡɈɔɊɆ ɗɎɓɛɖɔɓɎɍɆɜɎɎ ................................ ........................  88  
15.3.3  ȷɎɓɛɖɔɓɎɍɆɜɎɥ ɓɋɗɐɔɑɢɐɎɛ əɗɘɖɔɏɗɘɈ ................................ ...................  89  

15.4  ȷɆɒɔɘɋɗɘɎɖɔɈɆɓɎɋ / ȰɆɑɎɇɖɔɈɐɆ ................................ ................................  90  
15.4.1  ȨɡɕɔɑɓɋɓɎɋ ɗɆɒɔɘɋɗɘɎɖɔɈɆɓɎɥ ................................ .............................  90  
15.4.2  ȨɡɕɔɑɓɋɓɎɋ ɗɆɒɔɐɆɑɎɇɖɔɈɐɎ ................................ ...............................  93  
15.4.3  ȰɆɑɎɇɖɔɈɐɆ ɔɕɔɖɓɔɉɔ ɉɋɓɋɖɆɘɔɖɆ ................................ .........................  93  
15.4.4  ȭɆɉɖəɍɐɆ ɊɆɓɓɡɛ ɍɆɈɔɊɗɐɔɏ ɐɆɑɎɇɖɔɈɐɎ ................................ ................  94  

15.5  ȵɖɋɊɈɆɖɎɘɋɑɢɓɆɥ ɓɆɗɘɖɔɏɐɆ ................................ ................................ ......  94  
15.6  ȴɇɓɔɈɑɋɓɎɋ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ (ɕɖɔɞɎɈɐɎ) ................................ ...  95  
15.7  ȹɗɘɆɓɔɈɐɆ ɔɕɜɎɏ ................................ ................................ .......................  95  
15.8  Ȳɋɓɤ ɕɔɒɔɟɢ ................................ ................................ ...........................  96  

16  ȪȮȷȸȦȳȼȮȴȳȳȴȫ ȹȵȶȦȨȱȫȳȮȫ ................................ ................................ .......  97  
16.1  Ȩɋɇ-ɇɖɆəɍɋɖ ................................ ................................ .............................  97  
16.2  ȪɖəɉɎɋ ɕɔɊɐɑɤɝɋɓɎɥ ................................ ................................ .................  98  

17  ȴȧȷȱȹȬȮȨȦȳȮȫ ................................ ................................ .............................  99  
18  ȩȦȶȦȳȸȮȯȳɁȫ ȴȧɅȭȦȸȫȱɂȷȸȨȦ ................................ ................................ ......  100  
 



5 

1  ȨȨȫȪȫȳȮȫ 
ȷɋɖɎɥ ȦȰȮȵ-3428 -  ɉɋɓɋɖɆɘɔɖɡ ɗɎɉɓɆɑɔɈ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ (ɊɆɑɋɋ ï ɕɖɎɇɔɖ, 

əɗɘɖɔɏɗɘɈɔ) ɗ 2-ɒɥ ɆɓɆɑɔɉɔɈɡɒɎ ɈɡɛɔɊɓɡɒɎ ɐɆɓɆɑɆɒɎ ɒɆɐɗɎɒɆɑɢɓɔɏ, ɝɆɗɘɔɘɔɏ 

ɊɎɗɐɖɋɘɎɍɆɜɎɎ Ɋɔ 5 ȩɈɡɇ/ɗ, ɓɆ ɇɆɍɋ ȼȦȵ ɗ 16-ɘɎ ɇɎɘɓɔɏ ɖɆɍɖɋɞɆɤɟɋɏ ɗɕɔɗɔɇɓɔɗɘɢɤ ɕɔ 

ɈɋɖɘɎɐɆɑɎ. ȵɆɒɥɘɢ ɉɋɓɋɖɆɘɔɖɆ, ɎɗɕɔɑɢɍəɋɒɆɥ Ɋɑɥ ɗɔɍɊɆɓɎɥ ɗɎɉɓɆɑɔɈ ɕɖɔɎɍɚɔɑɢɓɔɏ ɚɔɖɒɡ, 

ɗɔɗɘɆɈɑɥɋɘ 512 Ȳȧ ɓɆ ɐɆɓɆɑ.  

Ȩ ɉɋɓɋɖɆɘɔɖɆɛ ɗɋɖɎɎ ȦȰȮȵ-3428 Ɏɒɋɋɘɗɥ ɈɔɍɒɔɌɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɔɕɜɎɎ ɓɆ 8 ɜɎɚɖɔɈɡɛ 

ɐɆɓɆɑɔɈ, ɝɘɔ ɕɔɍɈɔɑɥɋɘ ɚɔɖɒɎɖɔɈɆɘɢ ɐɔɊɔɈɡɋ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ.  

ȵɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ ɉɋɓɋɖɆɘɔɖɆ ɗɔɗɘɔɎɘ Ɏɍ ɊɈəɛ ɝɆɗɘɋɏ: 

¶ AFG ï ɘɋɛɓɔɑɔɉɎɥ DDS (ɕɖɥɒɔɏ ɜɎɚɖɔɈɔɏ ɗɎɓɘɋɍ), ɚɔɖɒɎɖɔɈɆɓɎɋ 

ɕɖɋɊəɗɘɆɓɔɈɑɋɓɓɡɛ ɗɎɉɓɆɑɔɈ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡɘɋɛɓɔɑɔɉɎɥ DDS (ɕɖɥɒɔɏ 

ɜɎɚɖɔɈɔɏ ɗɎɓɘɋɍ), ɚɔɖɒɎɖɔɈɆɓɎɋ ɕɖɋɊəɗɘɆɓɔɈɑɋɓɓɡɛ ɗɎɉɓɆɑɔɈ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ 

¶ AWG -  ɖɆɗɞɎɖɋɓɓɡɏ ɖɋɌɎɒ ɚɔɖɒɎɖɔɈɆɓɎɥ ɗɎɉɓɆɑɔɈ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ, ɝɆɗɘɔɘɆ 

ɊɎɗɐɖɋɘɎɍɆɜɎɎ ɔɘ 0,01 Ɋɔ 2,5 ȩɈɡɇ/ɗ Ɏ ɊɌɎɘɘɋɖ <  20 ɕɗ. 

¶ Ȩɋɐɘɔɖɓɡɏ ɉɋɓɋɖɆɘɔɖ (ɔɕɜɎɥ). 

¶ ȩɋɓɋɖɆɘɔɖ ɜɎɚɖɔɈɡɛ ɞɆɇɑɔɓɔɈ (ɔɕɜɎɥ). 

ȵɔ əɒɔɑɝɆɓɎɤ ɉɋɓɋɖɆɘɔɖ ɍɆɕəɗɐɆɋɘɗɥ Ɉ ɖɋɌɎɒɋ AFG, ɊɆɓɓɔɋ ɖəɐɔɈɔɊɗɘɈɔ ɕɔ 

ɣɐɗɕɑəɆɘɆɜɎɎ ɗɊɋɑɆɓɔ ɓɆ ɔɗɓɔɈɋ ɣɘɔɉɔ ɖɋɌɎɒɆ Ɏ ɗɔɊɋɖɌɎɘ Ɉɗɤ ɓɋɔɇɛɔɊɎɒəɤ ɎɓɚɔɖɒɆɜɎɤ 

Ɋɑɥ ɓɆɝɆɑɢɓɔɏ ɖɆɇɔɘɡ ɗ ɕɖɎɇɔɖɔɒ. 

ȰɆɐ ɇɡɑɔ ɓɆɕɎɗɆɓɔ Ɉɡɞɋ, ɗ əɝɋɘɔɒ ɈɓəɘɖɋɓɓɎɛ ɕɖɔɜɋɗɗɔɈ ɉɋɓɋɖɆɘɔɖɡ ɛɆɖɆɐɘɋɖɎɍəɋɘɗɥ 

ɓɆɑɎɝɎɋɒ ɊɈəɛ ɔɗɓɔɈɓɡɛ ɖɋɌɎɒɔɈ ɖɆɇɔɘɡ: DDS Ɏ ɕɖɔɎɍɈɔɑɢɓɆɥ ɚɔɖɒɆ (AWG/ȷȵȺ).  

Ȩ ɕɋɖɈɔɒ ɖɋɌɎɒɋ Ɏɗɕɔɑɢɍəɋɘɗɥ ɘɋɛɓɔɑɔɉɎɤ ɕɖɥɒɔɉɔ ɜɎɚɖɔɈɔɉɔ ɗɎɓɘɋɍɆ (DDS), Ɋɑɥ 

ɚɔɖɒɎɖɔɈɆɓɎɥ ɗɎɉɓɆɑɔɈ ɗɕɋɜɎɆɑɢɓɔɏ Ɏ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ, ɕɖɎɒɋɓɋɓɎɋ ɐ ɗɎɉɓɆɑɆɒ 

ɖɆɍɑɎɝɓɡɛ ɘɎɕɔɈ ɒɔɊəɑɥɜɎɏ. Ȩɔ Ɉɘɔɖɔɒ ɖɋɌɎɒɋ (AWG) ɒɔɌɓɔ ɗɔɍɊɆɈɆɘɢ ɗɑɔɌɓɡɋ ɗɎɉɓɆɑɡ 

ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ, ɕɔɑəɝɆɘɢ Ɏɍ ɗɔɍɊɆɓɓɡɛ ɗɎɉɓɆɑɔɈ ɓɋɗɐɔɑɢɐɔ ɗɎɉɓɆɑɔɈ ɕɖɔɎɍɈɔɑɢɓɔɏ 

ɚɔɖɒɡ ɗ ɖɆɍɑɎɝɓɡɒɎ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ Ɏ ɗɉɋɓɋɖɎɖɔɈɆɘɢ Ɏɛ Ɉ ɑɤɇɔɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

Ɏ/ɎɑɎ ɗɒɔɊəɑɎɖɔɈɆɘɢ. 

Ȩɗɋ ɎɍɒɋɖɋɓɎɥ ɕɖɔɈɔɊɥɘɗɥ ɕɖɥɒɡɒ ɒɋɘɔɊɔɒ. 

 

ȷɔɊɋɖɌɆɓɎɋ ɊɆɓɓɔɉɔ ȶəɐɔɈɔɊɗɘɈɆ ɕɔ ɣɐɗɕɑəɆɘɆɜɎɎ ɓɋ ɒɔɌɋɘ ɇɡɘɢ ɈɔɗɕɖɔɎɍɈɋɊɋɓɔ Ɉ 

ɐɆɐɔɏ-ɑɎɇɔ ɚɔɖɒɋ (ɐɔɕɎɖɔɈɆɓɎɋ, ɈɔɗɕɖɔɎɍɈɋɊɋɓɎɋ Ɏ Ɋɖ.) Ɉ ɑɤɇɔɒ ɗɑəɝɆɋ ɇɋɍ 

ɕɖɋɊɞɋɗɘɈəɤɟɋɉɔ ɖɆɍɖɋɞɋɓɎɥ ɐɔɒɕɆɓɎɎ ɎɍɉɔɘɔɈɎɘɋɑɥ ɎɑɎ ɔɚɎɜɎɆɑɢɓɔɉɔ ɊɎɑɋɖɆ. 

 

 

ȨɓɎɒɆɓɎɋ: 

1. Ȩɗɋ ɎɍɊɋɑɎɥ ɍɆɕɆɘɋɓɘɔɈɆɓɡ, Ɏɛ ɘɔɖɉɔɈɡɋ ɒɆɖɐɎ Ɏ ɍɓɆɐɎ ɍɆɖɋɉɎɗɘɖɎɖɔɈɆɓɡ. 

ȮɍɉɔɘɔɈɎɘɋɑɢ ɔɗɘɆɈɑɥɋɘ ɍɆ ɗɔɇɔɏ ɕɖɆɈɔ ɇɋɍ ɊɔɕɔɑɓɎɘɋɑɢɓɔɉɔ əɈɋɊɔɒɑɋɓɎɥ ɎɍɒɋɓɎɘɢ 

ɗɕɋɜɎɚɎɐɆɜɎɎ ɎɍɊɋɑɎɥ Ɏ ɐɔɓɗɘɖəɐɜɎɤ (ɈɓɋɗɘɎ ɓɋɕɖɎɓɜɎɕɎɆɑɢɓɡɋ ɎɍɒɋɓɋɓɎɥ, ɓɋ 

ɈɑɎɥɤɟɎɋ ɓɆ ɋɉɔ ɘɋɛɓɎɝɋɗɐɎɋ ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ). ȵɖɎ ɓɋɇɔɑɢɞɔɒ ɐɔɑɎɝɋɗɘɈɋ ɘɆɐɎɛ 

ɎɍɒɋɓɋɓɎɏ, ɐɔɖɖɋɐɜɎɥ ɣɐɗɕɑəɆɘɆɜɎɔɓɓɡɛ, ɊɔɐəɒɋɓɘɔɈ ɓɋ ɕɖɔɈɔɊɎɘɗɥ. 

2. Ȩ ɗɔɔɘɈɋɘɗɘɈɎɎ c ȩȰ ȶȺ  (ɝ.IV  ,  ɗɘɆɘɢɥ 1227,  ɕ. 2): çȵɋɖɋɛɔɊ ɕɖɆɈɆ 

ɗɔɇɗɘɈɋɓɓɔɗɘɎ ɓɆ Ɉɋɟɢ ɓɋ Ɉɑɋɝɋɘ ɕɋɖɋɛɔɊ ɎɑɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ 

ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɕɖɆɈ ɓɆ ɖɋɍəɑɢɘɆɘ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɏ ɊɋɥɘɋɑɢɓɔɗɘɎè. 

 

 

 

ȮɍɉɔɘɔɈɎɘɋɑɢ ɔɗɘɆɈɑɥɋɘ ɍɆ ɗɔɇɔɏ ɕɖɆɈɔ ɈɓɔɗɎɘɢ Ɉ ɗɛɋɒə Ɏ ɐɔɓɗɘɖəɐɜɎɤ 

ɕɖɎɇɔɖɆ ɓɋɕɖɎɓɜɎɕɎɆɑɢɓɡɋ ɎɍɒɋɓɋɓɎɥ, ɓɋ ɈɑɎɥɤɟɎɋ ɓɆ ɋɉɔ ɘɋɛɓɎɝɋɗɐɎɋ 

ɊɆɓɓɡɋ. ȵɖɎ ɓɋɇɔɑɢɞɔɒ ɐɔɑɎɝɋɗɘɈɋ ɘɆɐɎɛ ɎɍɒɋɓɋɓɎɏ, ɐɔɖɖɋɐɜɎɥ 

ɣɐɗɕɑəɆɘɆɜɎɔɓɓɡɛ, ɊɔɐəɒɋɓɘɔɈ ɓɋ ɕɖɔɈɔɊɎɘɗɥ. 

 

1.1  ȮɓɚɔɖɒɆɜɎɥ ɔɇ əɘɈɋɖɌɊɋɓɎɎ ɘɎɕɆ ȷȮ: 

ȩɋɓɋɖɆɘɔɖɡ ɗɎɉɓɆɑɔɈ ɗɕɋɜɎɆɑɢɓɔɏ ɚɔɖɒɡ ɗɋɖɎɎ ȦȰȮȵ-3428:  

  ȳɔɒɋɖ Ɉ ȩɔɗəɊɆɖɗɘɈɋɓɓɔɒ ɖɋɋɗɘɖɋ ɗɖɋɊɗɘɈ ɎɍɒɋɖɋɓɎɏ: 90489 -23  
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2  ȹȰȦȭȦȳȮɅ Ȳȫȶ ȧȫȭȴȵȦȷȳȴȷȸȮ 
ȩɋɓɋɖɆɘɔɖɡ ɗɋɖɎɎ ȦȰȮȵ-3428 ɗɕɋɜɎɆɑɢɓɔ ɖɆɍɖɆɇɔɘɆɓɡ Ɋɑɥ ɇɋɍɔɕɆɗɓɔɉɔ ɎɗɕɔɑɢɍɔɈɆɓɎɥ 

Ɏ ɕɖɔɈɋɖɋɓɡ ɕəɘɋɒ ɘɋɗɘɎɖɔɈɆɓɎɥ Ɉ ɖɆɍɑɎɝɓɡɛ əɗɑɔɈɎɥɛ ɔɐɖəɌɆɤɟɋɏ ɗɖɋɊɡ Ɏ ɖɆɍɑɎɝɓɡɛ 

ɖɋɌɎɒɆɛ ɖɆɇɔɘɡ.  

ȷɑɋɊəɤɟɎɋ ɕɖɋɊɔɗɘɋɖɋɌɋɓɎɥ ɖɋɐɔɒɋɓɊɔɈɆɓɡ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɇɋɍɔɕɆɗɓɔɗɘɎ Ɏ 

ɖɆɇɔɘɔɗɕɔɗɔɇɓɔɗɘɎ ɔɇɔɖəɊɔɈɆɓɎɥ. 

Ȱ ɖɆɇɔɘɋ ɗ ɕɖɎɇɔɖɔɒ ɊɔɕəɗɐɆɤɘɗɥ ɑɎɜɆ, ɔɍɓɆɐɔɒɎɈɞɎɋɗɥ ɗ ɘɋɛɓɎɝɋɗɐɎɒ ɔɕɎɗɆɓɎɋɒ Ɏ 

ɎɓɗɘɖəɐɜɎɋɏ ɕɔ ɣɐɗɕɑəɆɘɆɜɎɎ ɕɖɎɇɔɖɆ, Ɇ ɘɆɐɌɋ ɕɖɔɞɋɊɞɎɋ ɎɓɗɘɖəɐɘɆɌ ɕɔ ɘɋɛɓɎɐɋ 

ɇɋɍɔɕɆɗɓɔɗɘɎ. 

 Ȩ ɕɖɎɇɔɖɋ Ɏɒɋɤɘɗɥ ɓɆɕɖɥɌɋɓɎɥ ɔɕɆɗɓɡɋ Ɋɑɥ ɌɎɍɓɎ. 

2.1  ȴɇɟɎɋ əɐɆɍɆɓɎɥ ɕɔ ɣɐɗɕɑəɆɘɆɜɎɎ 

ȵɔɗɑɋ ɊɑɎɘɋɑɢɓɔɉɔ ɛɖɆɓɋɓɎɥ ɗɑɋɊəɋɘ ɕɖɔɎɍɈɋɗɘɎ ɈɓɋɞɓɎɏ ɔɗɒɔɘɖ, Ɇ ɍɆɘɋɒ ɕɔɈɋɖɐə 

ɕɖɎɇɔɖɆ ɗɔɉɑɆɗɓɔ ɒɋɘɔɊɎɐɋ ɕɔɈɋɖɐɎ. 

ȵɖɎ Ɉɓɋɞɓɋɒ ɔɗɒɔɘɖɋ ɓɋɔɇɛɔɊɎɒɔ ɕɖɔɈɋɖɎɘɢ: 

1.  ɐɔɒɕɑɋɐɘɓɔɗɘɢ ɗɔɉɑɆɗɓɔ ɕəɓɐɘə 4; 

2.  ɔɘɗəɘɗɘɈɎɋ ɈɓɋɞɓɎɛ ɒɋɛɆɓɎɝɋɗɐɎɛ ɕɔɈɖɋɌɊɋɓɎɏ ɕɖɎɇɔɖɆ; 

3.  ɕɖɔɝɓɔɗɘɢ ɐɖɋɕɑɋɓɎɥ ɔɖɉɆɓɔɈ əɕɖɆɈɑɋɓɎɥ, ɝɋɘɐɔɗɘɢ ɚɎɐɗɆɜɎɎ Ɏɛ ɕɔɑɔɌɋɓɎɏ; 

4.  ɝɎɗɘɔɘə ɖɆɍɠɋɒɔɈ Ɏ ɉɓɋɍɊ;  

5.  ɗɔɗɘɔɥɓɎɋ ɑɆɐɔɐɖɆɗɔɝɓɡɛ ɕɔɐɖɡɘɎɏ, ɉɆɑɢɈɆɓɎɝɋɗɐɎɛ ɕɔɐɖɡɘɎɏ Ɏ ɝɋɘɐɔɗɘɢ 

ɉɖɆɈɎɖɔɈɐɎ; 

6.  ɗɔɗɘɔɥɓɎɋ ɗɔɋɊɎɓɎɘɋɑɢɓɡɛ ɐɆɇɋɑɋɏ Ɏ ɕɋɖɋɛɔɊɔɈ. 

ȵɖɎɒɋɝɆɓɎɋ: ȹɇɋɊɎɘɋɗɢ, ɝɘɔ Ɉ ɐɔɒɕɑɋɐɘɋ ɉɋɓɋɖɆɘɔɖɆ Ɏɒɋɤɘɗɥ ɕɋɖɋɝɎɗɑɋɓɓɡɋ Ɉ ɕəɓɐɘɋ 

5 ɕɔɍɎɜɎɎ. Ȩ ɗɑəɝɆɋ ɔɘɗəɘɗɘɈɎɥ ɐɆɐɔɏ-ɑɎɇɔ ɕɔɍɎɜɎɎ ɔɇɖɆɘɎɘɋɗɢ ɐ ɕɔɗɘɆɈɟɎɐə. 

ȨɓɎɒɆɓɎɋ: ȵɖɎ ɖɆɇɔɘɋ ɕɖɎɇɔɖɆ ɐɆɘɋɉɔɖɎɝɋɗɐɎ ɍɆɕɖɋɟɆɋɘɗɥ ɗɘɆɈɎɘɢ ɋɉɔ ɓɆ ɕɋɖɋɊɓɤɤ 

Ɏ ɍɆɊɓɤɤ ɕɆɓɋɑɎ, ɝɘɔ ɒɔɌɋɘ ɕɖɎɈɋɗɘɎ ɐ ɕɔɑɔɒɐɋ ɔɖɉɆɓɔɈ əɕɖɆɈɑɋɓɎɥ Ɏ ɈɈɔɊɆ ɗɋɘɋɈɔɉɔ 

ɞɓəɖɆ. 

2.2  Ȳɋɖɡ ɇɋɍɔɕɆɗɓɔɗɘɎ 

ȷɔɇɑɤɊɋɓɎɋ ɗɑɋɊəɤɟɎɛ ɕɖɆɈɎɑ ɇɋɍɔɕɆɗɓɔɗɘɎ ɍɓɆɝɎɘɋɑɢɓɔ əɒɋɓɢɞɎɘ ɈɔɍɒɔɌɓɔɗɘɢ 

ɕɔɖɆɌɋɓɎɥ ɣɑɋɐɘɖɎɝɋɗɐɎɒ ɘɔɐɔɒ. 

1.  ȷɘɆɖɆɏɘɋɗɢ ɓɋ ɕɔɊɈɋɖɉɆɘɢ ɗɋɇɥ ɈɔɍɊɋɏɗɘɈɎɤ Ɉɡɗɔɐɔɉɔ ɓɆɕɖɥɌɋɓɎɥ - ɣɘɔ ɔɕɆɗɓɔ Ɋɑɥ 

ɌɎɍɓɎ. ȷɓɎɒɆɏɘɋ ɍɆɟɎɘɓɡɏ ɐɔɌəɛ Ɏ ɣɐɖɆɓɡ ɘɔɑɢɐɔ ɕɔ ɒɋɖɋ ɓɋɔɇɛɔɊɎɒɔɗɘɎ. ȳɋ ɐɆɗɆɏɘɋɗɢ 

ɈɡɗɔɐɔɈɔɑɢɘɓɡɛ ɐɔɓɊɋɓɗɆɘɔɖɔɈ ɗɖɆɍə ɕɔɗɑɋ ɈɡɐɑɤɝɋɓɎɥ ɕɖɎɇɔɖɆ, ɕɔɒɓɎɘɋ, ɝɘɔ ɓɆɕɖɥɌɋɓɎɥ 

ɓɆ ɓɎɛ ɗɔɛɖɆɓɥɋɘɗɥ Ɉ ɘɋɝɋɓɎɋ 3-5 ɒɎɓəɘ. 

2.  ȵɔɗɘɆɖɆɏɘɋɗɢ ɎɗɕɔɑɢɍɔɈɆɘɢ ɘɔɑɢɐɔ ɔɊɓə ɖəɐə (ɕɖɆɈəɤ), ɕɖɎ ɖɋɉəɑɎɖɔɈɐɋ ɜɋɕɋɏ 

ɓɆɛɔɊɥɟɎɛɗɥ ɕɔɊ ɓɆɕɖɥɌɋɓɎɋɒ. ȮɍɇɋɉɆɏɘɋ ɓɋɇɖɋɌɓɔɉɔ ɐɔɓɘɆɐɘɆ ɗ ɑɤɇɡɒɎ ɝɆɗɘɥɒɎ 

ɔɇɔɖəɊɔɈɆɓɎɥ, ɕɔɘɔɒə ɝɘɔ ɣɘɎ ɐɆɗɆɓɎɥ ɒɔɉəɘ ɕɖɎɈɋɗɘɎ ɐ ɕɔɖɆɌɋɓɎɤ ɈɡɗɔɐɎɒ ɓɆɕɖɥɌɋɓɎɋɒ. 

3.  ȶɆɇɔɘɆɏɘɋ ɕɔ ɈɔɍɒɔɌɓɔɗɘɎ Ɉ ɗəɛɎɛ ɕɔɒɋɟɋɓɎɥɛ ɗ ɎɍɔɑɎɖəɤɟɎɒ ɕɔɐɖɡɘɎɋɒ ɕɔɑɆ ɎɑɎ 

Ɏɗɕɔɑɢɍəɏɘɋ ɎɍɔɑɎɖəɤɟɎɏ ɒɆɘɋɖɎɆɑ ɕɔɊ ɈɆɞɎɒ ɗɘəɑɔɒ Ɏ ɓɔɉɆɒɎ. ȫɗɑɎ ɔɇɔɖəɊɔɈɆɓɎɋ 

ɕɋɖɋɓɔɗɓɔɋ, ɕɔɒɋɗɘɎɘɋ ɋɉɔ ɕɖɎ ɔɇɗɑəɌɎɈɆɓɎɎ ɓɆ ɎɍɔɑɎɖɔɈɆɓɓəɤ ɕɔɈɋɖɛɓɔɗɘɢ. 

4.  ȵɖɎ  ɎɗɕɔɑɢɍɔɈɆɓɎɎ  ɕɖɔɇɓɎɐɆ, ɐɆɗɆɏɘɋɗɢ ɘɔɑɢɐɔ  ɋɉɔ  ɎɍɔɑɎɖɔɈɆɓɓɔɏ ɝɆɗɘɎ. 

5.  ȵɔɗɘɆɖɆɏɘɋɗɢ ɎɍəɝɎɘɢ ɜɋɕɎ, ɗ ɐɔɘɔɖɡɒɎ Ȩɡ ɖɆɇɔɘɆɋɘɋ, Ɋɑɥ ɘɔɉɔ ɝɘɔɇɡ ɎɍɇɋɉɆɘɢ 

əɝɆɗɘɐɔɈ ɗ ɈɡɗɔɐɎɒɎ ɓɆɕɖɥɌɋɓɎɥɒɎ. ȵɔɒɓɎɘɋ, ɝɘɔ ɣɑɋɐɘɖɎɝɋɗɐɎɋ ɜɋɕɎ ɒɔɉəɘ ɓɆɛɔɊɎɘɢɗɥ ɕɔɊ 

ɓɆɕɖɥɌɋɓɎɋɒ ɊɆɌɋ ɕɔɗɑɋ ɈɡɐɑɤɝɋɓɎɥ ɔɇɔɖəɊɔɈɆɓɎɥ. 

6.  ȲɋɘɆɑɑɎɝɋɗɐɎɋ ɝɆɗɘɎ ɔɇɔɖəɊɔɈɆɓɎɥ ɗ ɊɈəɛɕɖɔɈɔɊɓɡɒɎ ɞɓəɖɆɒɎ ɕɎɘɆɓɎɥ ɓɋ Ɏɒɋɤɘ 

ɍɆɍɋɒɑɋɓɎɥ. Ƀɘɔ ɓɋ ɘɔɑɢɐɔ ɕɖɋɊɗɘɆɈɑɥɋɘ ɔɕɆɗɓɔɗɘɢ ɕɔɖɆɌɋɓɎɥ ɣɑɋɐɘɖɎɝɋɗɐɎɒ ɘɔɐɔɒ, ɓɔ 

ɘɆɐɌɋ ɒɔɌɋɘ ɈɡɍɈɆɘɢ ɕɔɈɖɋɌɊɋɓɎɋ ɔɇɔɖəɊɔɈɆɓɎɥ. 

7.  ȳɎɐɔɉɊɆ ɓɋ ɖɆɇɔɘɆɏɘɋ ɔɊɎɓ. ȳɋɔɇɛɔɊɎɒɔ ɝɘɔɇɡ Ɉ ɕɖɋɊɋɑɆɛ ɊɔɗɥɉɆɋɒɔɗɘɎ ɓɆɛɔɊɎɑɗɥ 

ɕɋɖɗɔɓɆɑ, ɐɔɘɔɖɡɏ ɗɒɔɌɋɘ ɔɐɆɍɆɘɢ ɈɆɒ ɕɋɖɈəɤ ɕɔɒɔɟɢ. 
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2.3  ȷɎɒɈɔɑɡ Ɏ ɔɇɔɍɓɆɝɋɓɎɥ 

Ȩ ɊɆɓɓɔɒ ɖəɐɔɈɔɊɗɘɈɋ Ɏ ɓɆ ɕɆɓɋɑɥɛ ɕɖɎɇɔɖɆ Ɏɗɕɔɑɢɍəɤɘɗɥ ɗɑɋɊəɤɟɎɋ 

ɕɖɋɊəɕɖɋɊɎɘɋɑɢɓɡɋ ɗɎɒɈɔɑɡ Ɏ ɓɆɊɕɎɗɎ. 

 

ȨȳȮȲȦȳȮȫ! ȹɐɆɍɆɓɎɋ ɓɆ ɗɔɗɘɔɥɓɎɋ ɕɖɎɇɔɖɆ, ɕɖɎ ɐɔɘɔɖɔɒ ɈɔɍɒɔɌɓɔ 

ɕɔɖɆɌɋɓɎɋ ɣɑɋɐɘɖɎɝɋɗɐɎɒ ɘɔɐɔɒ. 

 

ȵȶȫȪȹȵȶȫȬȪȫȳȮȫ. ȹɐɆɍɆɓɎɋ ɓɆ ɗɔɗɘɔɥɓɎɋ ɕɖɎɇɔɖɆ, ɗɑɋɊɗɘɈɎɋɒ ɐɔɘɔɖɔɉɔ 

ɒɔɌɋɘ ɗɘɆɘɢ ɋɉɔ ɓɋɎɗɕɖɆɈɓɔɗɘɢ. 

 
ȴȵȦȷȳȴ ï Ɉɡɗɔɐɔɋ ɓɆɕɖɥɌɋɓɎɋ 

 
ȨȳȮȲȦȳȮȫ ï ɗɒɔɘɖɎ ȮɓɗɘɖəɐɜɎɤ 

 
ȭɆɌɎɒ ɍɆɟɎɘɓɔɉɔ ɍɆɍɋɒɑɋɓɎɥ 

 
ȰɑɋɒɒɆ çɍɋɒɑɥè 

 
Ȱɔɖɕəɗ ɕɖɎɇɔɖɆ 

 

ȲɆɖɐɎɖɔɈɆɓɎɋ Ɏ ɕɑɔɒɇɎɖɔɈɆɓɎɋ 

ȳɆɎɒɋɓɔɈɆɓɎɋ Ɏ əɗɑɔɈɓɔɋ ɔɇɔɍɓɆɝɋɓɎɋ ɕɖɎɇɔɖɆ, ɘɔɈɆɖɓɡɏ ɍɓɆɐ ɕɖɋɊɕɖɎɥɘɎɥ ɓɆɓɋɗɋɓɡ 

Ɉ Ɉɋɖɛɓɋɏ ɝɆɗɘɎ ɑɎɜɋɈɔɏ ɕɆɓɋɑɎ. ȭɆɈɔɊɗɐɔɏ ɕɔɖɥɊɐɔɈɡɏ ɓɔɒɋɖ ɕɖɎɇɔɖɆ Ɏ ɉɔɊ ɎɍɉɔɘɔɈɑɋɓɎɥ 

ɖɆɗɕɔɑɔɌɋɓɡ ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ (Ɉ ɔɊɓɔɒ ɝɎɗɑɔɈɔɒ ɇɑɔɐɋ). ȵɖɎɇɔɖ ɕɑɔɒɇɎɖəɋɘɗɥ 

ɗɆɒɔɐɑɋɤɟɎɒɎɗɥ (ɖɆɍɖəɞɆɤɟɎɒɎɗɥ ɕɖɎ ɈɗɐɖɡɘɎɎ) ɕɖɎɇɔɖɆ ɕɑɔɒɇɆɒɎ, ɐɔɘɔɖɡɋ 

ɖɆɗɕɔɑɔɌɋɓɡ ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. 

ȶɆɍɇɔɖɐɆ ɕɖɎɇɔɖɆ 

Ȯɍ-ɍɆ ɘɔɉɔ, ɝɘɔ ɉɋɓɋɖɆɘɔɖɡ ɥɈɑɥɤɘɗɥ ɘɔɝɓɡɒɎ ɗɖɋɊɗɘɈɆɒɎ ɎɍɒɋɖɋɓɎɥ, Ɉɗɋ ɕɖɔɜɋɊəɖɡ ɕɔ 

ɖɆɍɇɔɖɐɋ, ɓɆɗɘɖɔɏɐɋ Ɏ ɔɇɗɑəɌɎɈɆɓɎɤ ɊɔɑɌɓɡ ɔɗəɟɋɗɘɈɑɥɘɢɗɥ ɘɔɑɢɐɔ Ɉ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɛ 

ɗɋɖɈɎɗ-ɜɋɓɘɖɆɛ. 

ȵɎɘɆɓɎɋ ɕɖɎɇɔɖɆ 

ȵɎɘɆɤɟɋɋ ɓɆɕɖɥɌɋɓɎɋ ɊɔɑɌɓɔ ɇɡɘɢ Ɉ ɕɖɋɊɋɑɆɛ 100é240Ȩ (Ñ10%), ɝɆɗɘɔɘɆ ɔɘ 45 Ɋɔ 66 

ȩɜ. ȲɆɐɗɎɒɆɑɢɓɆɥ ɕɔɘɖɋɇɑɥɋɒɆɥ ɒɔɟɓɔɗɘɢ 120 Ȩɘ. 

ȭɆɍɋɒɑɋɓɎɋ  

Ȫɑɥ ɕɖɋɊɔɘɈɖɆɟɋɓɎɥ ɣɑɋɐɘɖɎɝɋɗɐɔɉɔ əɊɆɖɆ ɍɆɟɎɘɓɡɏ ɍɆɍɋɒɑɥɤɟɎɏ ɕɖɔɈɔɊɓɎɐ 3-ɛ 

ɐɔɓɘɆɐɘɓɔɉɔ ɐɆɇɋɑɥ ɕɎɘɆɓɎɥ ɊɔɑɌɋɓ ɇɡɘɢ ɓɆɊɋɌɓɔɋ ɗɔɋɊɎɓɋɓɎɋ ɗ ɞɎɓɔɏ ɍɆɍɋɒɑɋɓɎɥ (ɕɖɎ 

ɕɔɊɐɑɤɝɋɓɎɎ ɝɋɖɋɍ ɋɈɖɔɖɔɍɋɘɐə). 

ȶɆɍɒɋɟɋɓɎɋ ɓɆ ɖɆɇɔɝɋɒ ɒɋɗɘɋ 

ȳɋɔɇɛɔɊɎɒɔ ɖɆɍɒɋɟɆɘɢ ɉɋɓɋɖɆɘɔɖ Ɉ ɕɔɒɋɟɋɓɎɥɛ ɗ ɗɔɇɑɤɊɋɓɎɋɒ ɖɋɐɔɒɋɓɊɆɜɎɏ ɕɔ 

ɕɖɎɉɔɊɓɡɒ ɈɓɋɞɓɎɒ əɗɑɔɈɎɥɒ. ȳɋ ɊɔɕəɗɐɆɘɢ ɈɔɍɊɋɏɗɘɈɎɥ ɛɎɒɎɐɆɘɔɈ, ɕɖɥɒɡɛ ɗɔɑɓɋɝɓɡɛ 

ɑəɝɋɏ Ɏ ɗɎɑɢɓɡɛ ɣɑɋɐɘɖɔɒɆɉɓɎɘɓɡɛ ɕɔɑɋɏ. 

ȳɋ ɕɔɒɋɟɆɏɘɋ ɘɥɌɋɑɡɋ ɕɖɋɊɒɋɘɡ ɓɆ Ɉɋɖɛɓɤɤ ɕɔɈɋɖɛɓɔɗɘɢ ɕɖɎɇɔɖɆ.  
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3  ȸȫȻȳȮȽȫȷȰȮȫ ȻȦȶȦȰȸȫȶȮȷȸȮȰȮ 

3.1  ȨɛɔɊɓɡɋ ɕɆɖɆɒɋɘɖɡ 

3.1.1 ȽɎɗɑɔ ɐɆɓɆɑɔɈ: 

¶ 2 ï ɆɓɆɑɔɉɔɈɡɋ (ɓɋɗɎɒɒɋɘɖɎɝɓɡɋ ɎɑɎ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɋ, ɕɋɖɋɐɑɤɝɆɋɒɔ) 

¶ 2 ï ɒɆɖɐɋɖɡ 

¶ 16 ï ɜɎɚɖɔɈɡɋ (ɔɕɜɎɥ) 

 

3.1.2 ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ (ɗɎɓəɗɔɎɊɆɑɢɓɆɥ ɚɔɖɒɆ):  

¶ ȦȰȮȵ-3428/1 : 1 ɒɐȩɜ é 350 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 2: 1 ɒɐȩɜ é 500 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 3: 1 ɒɐȩɜ é 1 ȩȩɜ 

 

3.1.3 ȶɆɍɖɋɞɆɤɟɆɥ ɗɕɔɗɔɇɓɔɗɘɢ ɕɖɎ əɗɘɆɓɔɈɐɋ ɝɆɗɘɔɘɡ ɗɎɉɓɆɑɆ: 1 ɒɐȩɜ 

 

3.1.4 ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ ɔɘɓɔɗɎɘɋɑɢɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ (ŭɔɕ), ȩɜ: 

¶ ȷɘɆɓɊɆɖɘɓɔɋ ɎɗɕɔɑɓɋɓɎɋ: Ñ1Ĭ10-6 

¶ ȴɕɜɎɥ 10M-OCXO-L: Ñ1Ĭ10-7 

 

3.1.5 ȲɆɐɗɎɒɆɑɢɓɆɥ ɗɐɔɖɔɗɘɢ ɈɡɇɔɖɐɎ (ɗɎɓəɗɔɎɊɆɑɢɓɆɥ ɚɔɖɒɆ): 5 ȩɈɡɇ/ɗ 

3.1.6 ȪɑɎɓɆ ɕɆɒɥɘɎ: 32 Ȱ ɘɔɝɋɐ 

3.1.7 ȶɆɍɖɥɊɓɔɗɘɢ ȼȦȵ: 14 ɇɎɘ 

3.1.8 ȨɡɛɔɊɓɔɏ ɐɔɓɓɋɐɘɔɖ: BNC 

 

3.2  ȨɡɛɔɊɓɔɏ əɖɔɈɋɓɢ (ɓɋɗɎɒɒɋɘɖɎɝɓɡɏ ɈɡɛɔɊ) 

3.2.1 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ əɖɔɈɓɥ ɗɒɋɟɋɓɎɥ ɕɔɗɘɔɥɓɓɔɉɔ ɓɆɕɖɥɌɋɓɎɥ:  

¶ ɓɆ ɓɆɉɖəɍɐɋ 50 ȴɒ: Ñ6 Ȩ; 

¶ ɓɆ Ɉɡɗɔɐɔɔɒɓɔɒ ɈɡɛɔɊɋ: Ñ12 Ȩ 

 

3.2.2  ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ Ɇɇɗɔɑɤɘɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ əɗɘɆɓɔɈɐɎ əɖɔɈɓɥ ɕɔɗɘɔɥɓɓɔɉɔ 

ɗɒɋɟɋɓɎɥ UDC:  

°(0,01Ŀ|UDC|  + 2 ɒȨ), ɉɊɋ 

UDC ï əɗɘɆɓɔɈɑɋɓɓɔɋ ɍɓɆɝɋɓɎɋ əɖɔɈɓɥ ɕɔɗɘɔɥɓɓɔɉɔ ɗɒɋɟɋɓɎɥ ɓɆ ɉɋɓɋɖɆɘɔɖɋ, Ȩ 

 

3.2.3 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɡɛɔɊɓɔɉɔ əɖɔɈɓɥ ɗɎɉɓɆɑɆ ɗɎɓəɗɔɎɊɆɑɢɓɔɏ ɚɔɖɒɡ (50 ȴɒ): 

¶ 1 ɒȨ é 12 ȨɕɎɐ-ɕɎɐ (Ò 40 Ȳȩɜ, 0 Ȩ ɗɒɋɟɋɓɎɋ);  

¶ 1 ɒȨ é 6 ȨɕɎɐ-ɕɎɐ (>40 ... 120 Ȳȩɜ); 

¶ 1 ɒȨ é 3 ȨɕɎɐ-ɕɎɐ (>120 Ȳȩɜ) 

 

3.2.4 ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ Ɇɇɗɔɑɤɘɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ əɗɘɆɓɔɈɐɎ əɖɔɈɓɥ ɗɎɉɓɆɑɔɈ 

ɗɎɓəɗɔɎɊɆɑɢɓɔɏ ɚɔɖɒɡ, Ȩ:  

°(0,01Ŀ|Uəɗɘ|  + 1 ɒȨ), ɉɊɋ 

Uəɗɘ ï əɗɘɆɓɔɈɑɋɓɓɔɋ ɓɆɕɖɥɌɋɓɎɋ ɓɆ ɉɋɓɋɖɆɘɔɖɋ, Ȩ 

 

3.2.5 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɡɛɔɊɓɔɉɔ əɖɔɈɓɥ ɗɎɉɓɆɑɆ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ (50 ȴɒ):  

¶ 1 ɒȨ é 12 ȨɕɎɐ-ɕɎɐ (Ò 20 Ȳȩɜ, 0 Ȩ ɗɒɋɟɋɓɎɋ);  

¶ 1 ɒȨ é 6 ȨɕɎɐ-ɕɎɐ (>20 Ȳȩɜ) 

 

3.2.6 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɡɛɔɊɓɔɉɔ əɖɔɈɓɥ ɗɎɉɓɆɑɆ ɎɒɕəɑɢɗɔɈ ɕɖɥɒɔəɉɔɑɢɓɔɏ ɚɔɖɒɡ 

(50 ȴɒ):  

¶ 1 ɒȨ é 12 ȨɕɎɐ-ɕɎɐ (Ò 20 Ȳȩɜ, ɚɖɔɓɘ 1 ɓɗ, ɊɑɎɘ. ɎɒɕəɑɢɗɆ Ó 10 ɓɗ);  

¶ 1 ɒȨ é 6 ȨɕɎɐ-ɕɎɐ (>20 ... 60 Ȳȩɜ, ɚɖɔɓɘ 1 ɓɗ, ɊɑɎɘ. ɎɒɕəɑɢɗɆ Ó 10 ɓɗ);  

¶ 1 ɒȨ é 3 ȨɕɎɐ-ɕɎɐ (>60 Ȳȩɜ, ɚɖɔɓɘ 1 ɓɗ, ɊɑɎɘ. ɎɒɕəɑɢɗɆ Ó 10 ɓɗ) 

 

3.2.7 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɡɛɔɊɓɔɉɔ əɖɔɈɓɥ ɞəɒɔɈɔɉɔ ɗɎɉɓɆɑɆ (50 ȴɒ): 1 ɒȨ é 0,669 

Ȩɗɐɍ 

3.2.8 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɡɛɔɊɓɔɉɔ əɖɔɈɓɥ ȵȷȪȵ/ PRBS ɗɎɉɓɆɑɆ (50 ȴɒ):  



9 

¶ 1 ɒȨ é 12 ȨɕɎɐ-ɕɎɐ (Ò 40 ȲɇɎɘ/ɗ, 0 Ȩ ɗɒɋɟɋɓɎɋ);  

¶ 1 ɒȨ é 6 ȨɕɎɐ-ɕɎɐ (>40 ... 120 ȲɇɎɘ/ɗ);  

¶ 1 ɒȨ é 3 ȨɕɎɐ-ɕɎɐ (>120 ȲɇɎɘ/ɗ) 

3.2.9 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɡɛɔɊɓɔɉɔ əɖɔɈɓɥ ɕɎɑɔɔɇɖɆɍɓɔɉɔ ɗɎɉɓɆɑɆ (50 ȴɒ): 1 ɒȨ é 12 

ȨɕɎɐ-ɕɎɐ 

 

3.2.10 ȴɇɟɎɋ ɈɡɛɔɊɓɡɋ ɕɆɖɆɒɋɘɖɡ 

¶ Ȩɓəɘɖɋɓɓɋɋ ɗɔɕɖɔɘɎɈɑɋɓɎɋ: 50 ȴɒ (Ñ1 ȴɒ); 

¶ ȲɆɐɗɎɒɆɑɢɓɡɏ ɈɡɛɔɊɓɔɏ ɘɔɐ: Ñ240 ɒȦ; 

¶ ȭɆɟɎɘɆ ɈɡɛɔɊɆ: ɔɘ ɕɋɖɋɉɖəɍɐɎ ɕɔ ɘɔɐə, ɔɘ ɕɋɖɋɓɆɕɖɥɌɋɓɎɥ; 

¶ ȵɋɖɋɐɖɋɗɘɓɡɋ ɕɔɒɋɛɎ: -60 Ɋȧɓ;  

¶ ȷɒɋɟɋɓɎɋ ɐɆɓɆɑɔɈ: 20 ɕɗ (ɕɖɎ ɔɊɎɓɆɐɔɈɔɒ ɈɡɛɔɊɓɔɒ əɖɔɈɓɋ) 

 

3.3  ȨɡɛɔɊɓɔɏ əɖɔɈɋɓɢ (ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ ɈɡɛɔɊ) 

3.3.1 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ əɖɔɈɓɥ ɕɋɖɋɒɋɓɓɔɉɔ ɗɎɉɓɆɑɆ:  20 ɒȨɕɎɐ-ɕɎɐ é 2 ȨɕɎɐ-ɕɎɐ 

(100 ȴɒ, ɗɒɋɟɋɓɎɋ 0 Ȩ) 

3.3.2 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ əɖɔɈɓɥ ɕɔɗɘɔɥɓɓɔɉɔ ɓɆɕɖɥɌɋɓɎɥ: Ñ1 Ȩ 

(100 ȴɒ) 

3.3.3 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ əɖɔɈɓɥ ɕɔɗɘɔɥɓɓɔɉɔ ɓɆɕɖɥɌɋɓɎɥ ɗ ɔɇɟɋɏ ɍɋɒɑɋɏ: Ñ1 Ȩ 

(Ɉɡɗɔɐɔɔɒɓɡɏ ɈɡɛɔɊ) 

3.3.4 ȴɇɟɎɋ ɈɡɛɔɊɓɡɋ ɕɆɖɆɒɋɘɖɡ: 

¶ ȭɆɟɎɘɆ ɈɡɛɔɊɆ: ɔɘ ɕɋɖɋɓɆɕɖɥɌɋɓɎɥ; 

¶ ȵɋɖɋɐɖɋɗɘɓɡɋ ɕɔɒɋɛɎ: -60 Ɋȧɓ;  

¶ ȷɒɋɟɋɓɎɋ ɐɆɓɆɑɔɈ: 20 ɕɗ (ɕɖɎ ɔɊɎɓɆɐɔɈɔɒ ɈɡɛɔɊɓɔɒ əɖɔɈɓɋ) 

 

3.4  ȴɇɟɎɋ ɈɡɛɔɊɓɡɋ ɕɆɖɆɒɋɘɖɡ 

3.4.1 ȵɔɑɥɖɓɔɗɘɢ: ɓɔɖɒɆɑɢɓɆɥ, ɎɓɈɋɖɘɎɖɔɈɆɓɓɆɥ 

3.4.2 ȶɋɉəɑɎɖɔɈɐɆ ɗɎɉɓɆɑ/ɞəɒ: ɔɘ 0,1 Ɋȧɓ 

3.4.3 ȼɎɚɖɔɈɔɏ ɚɎɑɢɘɖ: 

¶ ȦȰȮȵ-3428/1 : 1 Ȳȩɜ é 350 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 2: 1 Ȳȩɜ é 500 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 3: 1 Ȳȩɜ é 1 ȩȩɜ 

 

3.5  ȷɘɆɓɊɆɖɘɓɡɋ  ɚɔɖɒɡ  ɗɎɉɓɆɑɔɈ   

3.5.1  ȷɎɉɓɆɑɡ ɗɎɓəɗɔɎɊɆɑɢɓɔɏ ɚɔɖɒɡ 

3.5.1.1 ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ:  

¶ ȦȰȮȵ-3428/1 : 1 ɒɐȩɜ é 350 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 2: 1 ɒɐȩɜ é 500 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 3: 1 ɒɐȩɜ é 1 ȩȩɜ 

 

3.5.1.2 ȶɆɍɖɋɞɆɤɟɆɥ ɗɕɔɗɔɇɓɔɗɘɢ ɕɖɎ əɗɘɆɓɔɈɐɋ ɝɆɗɘɔɘɡ ɗɎɉɓɆɑɆ: 1 ɒɐȩɜ 

3.5.1.3 ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ Ɇɇɗɔɑɤɘɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ, ȩɜ:  

Ñ(FəɗɘĿŭɔɕ), ɉɊɋ 

Fəɗɘ ï əɗɘɆɓɔɈɑɋɓɓɔɋ ɍɓɆɝɋɓɎɋ ɝɆɗɘɔɘɡ, ȩɜ 

ŭɔɕ -  ɕɔɉɖɋɞɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ, ȩɜ 

 

3.5.1.4  ȹɖɔɈɋɓɢ ɉɆɖɒɔɓɎɐ Ɉ ɈɡɛɔɊɓɔɒ ɗɎɉɓɆɑɋ, ɓɋ ɇɔɑɋɋ: 

¶ Ɋɔ 50 Ȳȩɜ ɈɐɑɤɝɎɘɋɑɢɓɔ   -55 Ɋȧɓ 

¶ ɗɈɡɞɋ 50 Ȳȩɜ Ɋɔ 100 Ȳȩɜ ɈɐɑɤɝɎɘɋɑɢɓɔ  -50 Ɋȧɓ 

¶ ɗɈɡɞɋ 100 Ȳȩɜ Ɋɔ 250 Ȳȩɜ ɈɐɑɤɝɎɘɋɑɢɓɔ -45 Ɋȧɓ 

¶ ɗɈɡɞɋ 250 Ȳȩɜ Ɋɔ 1000 Ȳȩɜ ɈɐɑɤɝɎɘɋɑɢɓɔ -40 Ɋȧɓ 
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3.5.1.5  ȳɋɉɆɖɒɔɓɎɝɋɗɐɎɋ ɗɔɗɘɆɈɑɥɤɟɎɋ (ɕɖɎ əɖɔɈɓɋ ɓɋ ɇɔɑɋɋ 0 Ɋȧɒ): 

¶ ȳɋɗɎɒɒɋɘɖɎɝɓɡɏ ɈɡɛɔɊ: -65 Ɋȧɓ 

¶ ȪɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ ɈɡɛɔɊ: -60 Ɋȧɓ 

 

3.5.1.6 ȷəɒɒɆɖɓɡɋ ɉɆɖɒɔɓɎɝɋɗɐɎɋ ɎɗɐɆɌɋɓɎɥ Ɉ ɊɎɆɕɆɍɔɓɋ ɝɆɗɘɔɘ ɔɘ 10 ȩɜ Ɋɔ 20 ɐȩɜ, ɓɋ 

ɇɔɑɋɋ: 0,075 %  

3.5.1.7 ȵɑɔɘɓɔɗɘɢ ɚɆɍɔɈɡɛ ɞəɒɔɈ: < -138 Ɋȧɓ/ȩɜ ɕɖɎ ɔɘɗɘɖɔɏɐɋ ɓɆ 10 ɐȩɜ ɔɘ ɓɋɗəɟɋɏ 

10 Ȳȩɜ 

3.5.1. 8 ȳɋɖɆɈɓɔɒɋɖɓɔɗɘɢ ȦȽȻ ɗɎɓəɗɔɎɊɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ, (ɔɘɓɔɗɎɘɋɑɢɓɔ 10 ɐȩɜ, ɕɖɎ 

əɖɔɈɓɋ ɗɎɉɓɆɑɆ 0,5 Ȩɕ-ɕ): Ñ0,3 Ɋȧ 

3.5.1.9 ȩɋɓɋɖɆɜɎɥ ɉɆɖɒɔɓɎɐ: ɉɋɓɋɖɆɜɎɥ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ ɗ ɍɆɊɆɓɓɡɒɎ ɝɆɗɘɔɘɓɡɒɎ 

ɐɔɒɕɔɓɋɓɘɆɒɎ, Ɋɔ 16-ɏ ɉɆɖɒɔɓɎɐɎ. 

3.5.2  Ȯɒɕəɑɢɗɡ ɕɖɥɒɔəɉɔɑɢɓɔɏ ɚɔɖɒɡ 

3.5.2.1 ȽɆɗɘɔɘɆ ɕɔɈɘɔɖɋɓɎɥ:  

¶ ȦȰȮȵ-3428/1 : 1 ɒɐȩɜ é 100 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 2: 1 ɒɐȩɜ é 150 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 3: 1 ɒɐȩɜ é 240 Ȳȩɜ 

 

3.5.2.2 ȶɆɍɖɋɞɆɤɟɆɥ ɗɕɔɗɔɇɓɔɗɘɢ ɕɖɎ əɗɘɆɓɔɈɐɋ ɝɆɗɘɔɘɡ ɗɎɉɓɆɑɆ: 1 ɒɐȩɜ 

3.5.2 .3 ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ Ɇɇɗɔɑɤɘɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ, ȩɜ:  

Ñ(FəɗɘĿŭɔɕ), ɉɊɋ 

Fəɗɘ ï əɗɘɆɓɔɈɑɋɓɓɔɋ ɍɓɆɝɋɓɎɋ ɝɆɗɘɔɘɡ, ȩɜ 

ŭɔɕ -  ɕɔɉɖɋɞɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ, ȩɜ 

 

3.5.2.4 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɗɐɈɆɌɓɔɗɘɎ: ɔɘ 0,001 Ɋɔ 99,999% Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɝɆɗɘɔɘɡ 

ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ (ɒɆɐɗɎɒɆɑɢɓɆɥ ɊɎɗɐɖɋɘɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɔɘ 0,001%) 

3.5.2.5 ȪɑɎɘɋɑɢɓɔɗɘɢ ɚɖɔɓɘɆ Ɏ ɗɖɋɍɆ, ɓɋ ɇɔɑɋɋ, ɕɖɎ əɖɔɈɓɋ ɗɎɉɓɆɑɆ: 

¶ Ɋɔ 3 Ȩɕ-ɕ      0, 750 ɓɗ 

¶ ɗɈɡɞɋ 3 Ȩɕ-ɕ  Ɋɔ 4 Ȩɕ-ɕ ɈɐɑɤɝɎɘɋɑɢɓɔ  0, 843  ɓɗ 

¶ ɗɈɡɞɋ 4 Ȩɕ-ɕ  Ɋɔ 5 Ȩɕ-ɕ ɈɐɑɤɝɎɘɋɑɢɓɔ  1,013 ɓɗ 

¶ ɗɈɡɞɋ 5 Ȩɕ-ɕ  Ɋɔ 6 Ȩɕ-ɕ ɈɐɑɤɝɎɘɋɑɢɓɔ  1,200 ɓɗ 

¶ ɗɈɡɞɋ 6 Ȩɕ-ɕ  Ɋɔ 7 Ȩɕ-ɕ ɈɐɑɤɝɎɘɋɑɢɓɔ  1,400 ɓɗ 

¶ ɗɈɡɞɋ 7 Ȩɕ-ɕ  Ɋɔ 8 Ȩɕ-ɕ ɈɐɑɤɝɎɘɋɑɢɓɔ  1,600 ɓɗ 

¶ ɗɈɡɞɋ 8 Ȩɕ-ɕ  Ɋɔ 9 Ȩɕ-ɕ ɈɐɑɤɝɎɘɋɑɢɓɔ  1,800 ɓɗ 

¶ ɗɈɡɞɋ 9 Ȩɕ-ɕ  Ɋɔ 10 Ȩɕ-ɕ ɈɐɑɤɝɎɘɋɑɢɓɔ  2,000 ɓɗ 

¶ ɗɈɡɞɋ 10 Ȩɕ-ɕ  Ɋɔ 11 Ȩɕ-ɕ ɈɐɑɤɝɎɘɋɑɢɓɔ 2,200 ɓɗ 

¶ ɗɈɡɞɋ 11 Ȩɕ-ɕ  Ɋɔ 12 Ȩɕ-ɕ ɈɐɑɤɝɎɘɋɑɢɓɔ 2,400 ɓɗ 

3.5.2.6 Ȩɡɇɖɔɗ ɓɆ ɈɋɖɞɎɓɋ Ɏ ɕɆəɍɋ ɎɒɕəɑɢɗɆ (100 ɐȩɜ, 1 Ȩɕ-ɕ, 50 ȴɒ, ɚɖɔɓɘ 1 ɓɗ): ɓɋ 

ɇɔɑɋɋ 3%  

3.5.2.7 ȪɌɎɘɘɋɖ (>10 ɐȩɜ, 1 ȨɕɎɐ-ɕɎɐ, 50 ȴɒ): 20 ɕɗ  

3.5.3  ȴɊɎɓɆɖɓɡɏ Ɏɒɕəɑɢɗɓɡɏ ɗɎɉɓɆɑ 

3.5.3.1 ȽɆɗɘɔɘɆ ɕɔɈɘɔɖɋɓɎɥ:  

¶ ȦȰȮȵ-3428/1 : 1 ɒɐȩɜ é 100 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 2: 1 ɒɐȩɜ é 150 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 3: 1 ɒɐȩɜ é 312,5 Ȳȩɜ 

3.5.3.2 ȶɆɍɖɋɞɆɤɟɆɥ ɗɕɔɗɔɇɓɔɗɘɢ ɕɖɎ əɗɘɆɓɔɈɐɋ ɝɆɗɘɔɘɡ ɗɎɉɓɆɑɆ: 1 ɒɐȩɜ 

3.5.3.3 ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ Ɇɇɗɔɑɤɘɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ, ȩɜ:  

Ñ(FəɗɘĿŭɔɕ), ɉɊɋ 

Fəɗɘ ï əɗɘɆɓɔɈɑɋɓɓɔɋ ɍɓɆɝɋɓɎɋ ɝɆɗɘɔɘɡ, ȩɜ 

ŭɔɕ -  ɕɔɉɖɋɞɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ, ȩɜ 

 

3.5.3.4 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɗɐɈɆɌɓɔɗɘɎ: ɔɘ 0,001 Ɋɔ 99,999% Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɝɆɗɘɔɘɡ 

ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ (ɒɆɐɗɎɒɆɑɢɓɆɥ ɊɎɗɐɖɋɘɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɔɘ 0,001%) 
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3.5.3.5 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ  ɊɑɎɘɋɑɢɓɔɗɘɎ ɎɒɕəɑɢɗɆ: ɔɘ 1 ɓɗ  (ɊɎɗɐɖɋɘɓɔɗɘɢ əɗɘɆɓɔɈɐɎ 

ɔɘ 10 ɕɗ). ȲɆɐɗɎɒɆɑɢɓɆɥ ɊɑɎɘɋɑɢɓɔɗɘɢ ɎɒɕəɑɢɗɆ ɔɉɖɆɓɎɝɋɓɆ ɒɆɐɗɎɒɆɑɢɓɔɏ 

ɝɆɗɘɔɘɔɏ. 

3.5.3.6 ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ Ɇɇɗɔɑɤɘɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ əɗɘɆɓɔɈɐɎ ɊɑɎɘɋɑɢɓɔɗɘɎ 

ɎɒɕəɑɢɗɆ, ɓɗ: 

Ñ(TəɗɘĿŭɔɕ+0,3), ɉɊɋ 

Təɗɘ -  əɗɘɆɓɔɈɑɋɓɓɔɋ ɍɓɆɝɋɓɎɋ ɊɑɎɘɋɑɢɓɔɗɘɎ ɎɒɕəɑɢɗɆ, ɓɗ 

ŭɔɕ -  ɕɔɉɖɋɞɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ, ȩɜ 

 

3.5.3.7 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɊɑɎɘɋɑɢɓɔɗɘɎ ɚɖɔɓɘɆ Ɏ ɗɖɋɍɆ: ɔɘ 0,500 ɓɗé.2 ɓɗ  (ɗɔɉɑɆɗɓɔ 

ɕəɓɐɘə 3.5.2.5 ) Ɋɔ 75 ɗ (10% ~ 90%). ȪɎɗɐɖɋɘɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɔɘ 100 ɕɗ. 

ȨɡɛɔɊɓɔɏ əɖɔɈɋɓɢ Ò 3ȨɕɎɐ-ɕɎɐ, |ȵɔɗɘɔɥɓɓɔɋ ɗɒɋɟɋɓɎɋ| Ò 3 Ȩ. 

3.5.3.8 ȵɔɉɖɋɞɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɍɆɊɋɖɌɐɎ ɎɒɕəɑɢɗɆ:  

Ñ(ȸɎĿŭɔɕ+0,3) , ɉɊɋ 

TɎ - əɗɘɆɓɔɈɑɋɓɓɔɋ ɍɓɆɝɋɓɎɋ ɍɆɊɋɖɌɐɎ ɎɒɕəɑɢɗɆ, ɓɗ 

ŭɔɕ -  ɕɔɉɖɋɞɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ, ȩɜ 

 

3.5.3.9 Ȩɡɇɖɔɗ ɓɆ ɈɋɖɞɎɓɋ Ɏ ɕɆəɍɋ ɎɒɕəɑɢɗɆ (100 ɐȩɜ, 1 Ȩɕ-ɕ, 50 ȴɒ, ɚɖɔɓɘ 1 ɓɗ): ɓɋ 

ɇɔɑɋɋ 3%  

3.5.3.10 ȪɌɎɘɘɋɖ (>10 ɐȩɜ, 1 ȨɕɎɐ-ɕɎɐ, 50 ȴɒ): 20 ɕɗ 

3.5.4  ȧɋɑɡɏ ɞəɒ 

3.5.4.1 ȵɔɑɔɗɆ ɕɖɔɕəɗɐɆɓɎɥ ɕɔ əɖɔɈɓɤ -3 Ɋȧ:  

¶ ȦȰȮȵ-3428/1 : 1 ɒɐȩɜ é 350 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 2: 1 ɒɐȩɜ é 500 Ȳȩɜ 

¶ ȦȰȮȵ-3428/ 3: 1 ɒɐȩɜ é 1 ȩȩɜ 

 

3. 5.4.2 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɡɛɔɊɓɔɉɔ əɖɔɈɓɥ ɞəɒɔɈɔɉɔ ɗɎɉɓɆɑɆ: 1 ɒȨɗɐɍ Ɋɔ 0,669 Ȩɗɐɍ 

3.5.5  ȵȷȪȵ /PRB S 

3.5.5.1 ȲɆɐɗɎɒɆɑɢɓɆɥ ɗɐɔɖɔɗɘɢ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ:  

¶ ȦȰȮȵ-3428/1 : 200 ȲɇɎɘ/ɗ; 

¶ ȦȰȮȵ-3428/ 2: 312,5 ȲɇɎɘ/ɗ; 

¶ ȦȰȮȵ-3428/ 3: 312,5 ȲɇɎɘ/ɗ 

 

3.5.5.2 ȪɑɎɓɆ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ: 2m -1, m = 3,4, ..., 32  

3.5.5.3 ȲɎɓɎɒɆɑɢɓɆɥ ɊɑɎɘɋɑɢɓɔɗɘɢ ɚɖɔɓɘɆ/ɗɖɋɍɆ ɎɒɕəɑɢɗɆ (10% ~ 90%, 1 ȨɕɎɐ-ɕɎɐ, 50 

ȴɒ): 0,5 ɓɗ 

3.5.6  ȵɎɑɔɔɇɖɆɍɓɆɥ, ɘɖɋəɉɔɑɢɓɆɥ ɚɔɖɒɡ 

3.5.6.1 ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ: 1 ɒɐȩɜ é 10 Ȳȩɜ 

3.5.6.2 ȪɎɆɕɆɍɔɓ ɖɋɉəɑɎɖɔɈɐɎ ɗɎɒɒɋɘɖɎɎ: ɔɘ 0,0 Ɋɔ 100,0% 

3.5.6.3 ȳɋɑɎɓɋɏɓɔɗɘɢ (1 ɐȩɜ, 1 Ȩɕ-ɕ, ɗɎɒɒɋɘɖɎɥ 50 %): 1,5%  

3.5.7  ȵɔɗɘɔɥɓɓɔɋ ɓɆɕɖɥɌɋɓɎɋ (DC) 

3.5.7.1 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ əɖɔɈɓɥ  ɕɔɗɘɔɥɓɓɔɉɔ ɓɆɕɖɥɌɋɓɎɥ:  

¶ ɓɆ ɓɆɉɖəɍɐɋ 50 ȴɒ: Ñ6 Ȩ; 

¶ ɓɆ Ɉɡɗɔɐɔɔɒɓɔɒ ɈɡɛɔɊɋ: Ñ12 Ȩ 

3.5.7.2 ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ Ɇɇɗɔɑɤɘɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ əɗɘɆɓɔɈɐɎ əɖɔɈɓɥ ɕɔɗɘɔɥɓɓɔɉɔ 

ɓɆɕɖɥɌɋɓɎɥ UDC:  

°(0,01Ŀ|UDC|  + 2 ɒȨ), ɉɊɋ 

UDC ï əɗɘɆɓɔɈɑɋɓɓɔɋ ɍɓɆɝɋɓɎɋ əɖɔɈɓɥ ɕɔɗɘɔɥɓɓɔɉɔ ɓɆɕɖɥɌɋɓɎɥ ɓɆ ɉɋɓɋɖɆɘɔɖɋ, Ȩ 
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3.6  ȷɎɉɓɆɑɡ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ 

3.6.1  ȶɋɌɎɒ AFG  

3.6.1.1 ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ: 

¶ ȦȰȮȵ-3428/1 : 1 ɒɐȩɜ é 35 Ȳȩɜ; 

¶ ȦȰȮȵ-3428/ 2: 1 ɒɐȩɜ é 50 Ȳȩɜ; 

¶ ȦȰȮȵ-3428/ 3: 1 ɒɐȩɜ é 100 Ȳȩɜ 

 

3.6.1.2 ȷɐɔɖɔɗɘɢ ɈɡɇɔɖɐɎ: 2,5 ȩɈɡɇ/ɗ 

3.6.1.3 ȲɆɐɗɎɒɆɑɢɓɆɥ ɊɑɎɓɆ ɗɎɉɓɆɑɆ:32000 ɘɔɝɋɐ 

3.6.1.4 ȪɑɎɘɋɑɢɓɔɗɘɢ ɚɖɔɓɘɆ/ɗɖɋɍɆ (10% é 90%, 1 ȨɕɎɐ-ɕɎɕ, 50 ȴɒ): 450 ɕɗ 

3.6.1.5 ȮɗɘɔɝɓɎɐ ɗɎɉɓɆɑɆ: Ɉɗɘɖɔɋɓɓɡɋ ɚɔɖɒɡ Ɉ ɕɆɒɥɘɎ ɉɋɓɋɖɆɘɔɖɆ, ɍɆɉɖəɍɐɆ Ɏɍ ɚɆɏɑɆ, 

Ɏɒɕɔɖɘ Ɏɍ ȵȴ EasyWaveX . 

3.6.2  ȶɋɌɎɒ AWG  

3.6.2.1 ȪɎɆɕɆɍɔɓ ɖɋɉəɑɎɖɔɈɐɎ ɗɐɔɖɔɗɘɎ ɈɡɇɔɖɐɎ: 0,01 Ɉɡɇ/ɗ é 2,5 ȩɈɡɇ/ɗ 

3.6.2.2 ȪɎɆɕɆɍɔɓ ɖɋɉəɑɎɖɔɈɐɎ ɊɑɎɓɡ ɗɎɉɓɆɑɆ: 24 ɘɔɝɐɎ é 512 Ȳ ɘɔɝɋɐ 

3.6.2.3 ȩɖɆɓəɑɥɜɎɥ ɗɋɉɒɋɓɘɆ: ɒɎɓɎɒɆɑɢɓɆɥ ɊɑɎɓɆ ɗɎɉɓɆɑɆ - 64  ɘɔɝɐɎ (ɖɋɌɎɒ 

ɚɔɖɒɎɖɔɈɆɓɎɥ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ). ȵɖɎ ɊɑɎɓɋ ɗɎɉɓɆɑɆ <256 ɘɔɝɋɐ, ɍɓɆɝɋɓɎɋ 

ɊɑɎɓɡ ɊɔɑɌɓɔ ɇɡɘɢ ɜɋɑɡɒ ɝɎɗɑɔɒ, ɐɖɆɘɓɡɒ ɛ16 . 

3.6.2.4  ȦɇɗɔɑɤɘɓɆɥ ɕɔɉɖɋɞɓɔɗɘɢ əɗɘɆɓɔɈɐɎ Ɉɖɋɒɋɓɓɡɛ ɎɓɘɋɖɈɆɑɔɈ Ɉ ɗɋɉɒɋɓɘɎɖɔɈɆɓɓɔɒ 

ɖɋɌɎɒɋ, ɓɗ:  

Ñ(ȸɎɓɘĿŭɔɕ+0,3), ɉɊɋ 

ȸɎɓɘ ï əɗɘɆɓɔɈɑɋɓɔ ɍɓɆɝɋɓɎɋ ɈɖɋɒɋɓɎ, ɓɗ 

ŭɔɕ -  ɕɔɉɖɋɞɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɝɆɗɘɔɘɡ, ȩɜ 

 

3.6.2.5 ȨɋɖɘɎɐɆɑɢɓɔɋ ɖɆɍɖɋɞɋɓɎɋ: 14  ɇɎɘ 

3.6.2.6 ȶɋɌɎɒɡ ɎɓɘɋɖɕɔɑɥɜɎɎ: əɊɋɖɌɆɓɎɋ 0-ɉɔ ɕɔɖɥɊɐɆ, ɑɎɓɋɏɓɔɋ, sinc, sin27, sinc13 

3.6.2.7 ȺɔɖɒɎɖɔɈɆɓɎɋ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ:  

¶ ȽɎɗɑɔ ɗɋɉɒɋɓɘɔɈ: 1... 1024 

¶ ȽɎɗɑɔ ɕɔɈɘɔɖɋɓɎɏ ɗɋɉɒɋɓɘɔɈ:  1... 4194303 

¶ ȶɋɌɎɒ ɖɆɇɔɘɡ: ȳɋɕɖɋɖɡɈɓɡɏ, ȴɊɎɓɔɝɓɡɏ/ȵɆɐɋɘɓɡɏ, ȧɋɗɐɔɓɋɝɓɡɏ, 

ȵɔɞɆɉɔɈɡɏ, ȶɆɗɞɎɖɋɓɓɡɏ  

¶ ȮɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ: ȶəɝɓɔɏ, ȭɆɊɋɖɌɆɓɓɡɏ, ȨɓɋɞɓɎɏ 

3.6.2.8 ȮɗɘɔɝɓɎɐ ɗɎɉɓɆɑɆ: Ɉɗɘɖɔɋɓɓɡɋ Ɉ ɕɆɒɥɘɢ, ɍɆɉɖəɍɐɆ Ɏɍ ɚɆɏɑɆ, Ɏɒɕɔɖɘ Ɏɍ ȵȴ 

EasyWaveX  

3.6.2.9 ȪɌɎɘɘɋɖ: 50 ɕɗ (Ɋɑɥ ɞɆɇɑɔɓɆ ò010101ò, 1 ȨɕɎɐ-ɕɎɐ,50  ȴɒ, 2 ,5 ȩɈɡɇ/ɗ) 

 

3.7  Ȩɋɐɘɔɖɓɡɋ IQ ɗɎɉɓɆɑɡ (ɔɕɜɎɥ) 

3.7.1 ȪɎɆɕɆɍɔɓ ɖɋɉəɑɎɖɔɈɐɎ ɗɎɒɈɔɑɢɓɔɏ ɗɐɔɖɔɗɘɎ: 250 ɗɎɒɈɔɑɔɈ/c é 500 Ȳ ɗɎɒɈɔɑɔɈ/c 

3.7.2 ȪɑɎɓɆ ɗɎɉɓɆɑɆ: 512 Ȳ ɘɔɝɋɐ 

3.7.3 ȪɎɆɕɆɍɔɓ ɖɋɉəɑɎɖɔɈɐɎ ɓɋɗəɟɋɏ ɝɆɗɘɔɘɡ: 

¶ ȦȰȮȵ-3428/1 : 1 ɒɐȩɜ é 350 Ȳȩɜ; 

¶ ȦȰȮȵ-3428/ 2: 1 ɒɐȩɜ é 500 Ȳȩɜ; 

¶ ȦȰȮȵ-3428/ 3: 1 ɒɐȩɜ é 1 ȩȩɜ 

 

3.7.4 ȨɋɖɘɎɐɆɑɢɓɔɋ ɖɆɍɖɋɞɋɓɎɋ: 14 ɇɎɘ 

3.7.5 ȺɔɖɒɆɘɡ ɒɔɊəɑɥɜɎɎ: 2ASK, 4ASK, 8ASK, BPSK, Q PSK, 8PSK, DBPSK, DQPSK, 

OQPSK, D8PSK,8QAM, 16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 2FSK, 

4FSK,8FSK, 16FSK, MSK, ɒəɑɢɘɎɘɔɓɆɑɢɓɆɥ (MultiTone ) , ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɆɥ (Custom  

ï ɝɋɖɋɍ ȵȴ EasyIQ ).  

3.7.6 ȵɔɑɔɗɆ ɕɖɔɕəɗɐɆɓɎɥ I/Q-ɒɔɊəɑɥɘɔɖɆ: 150 Ȳȩɜ ï ɐɆɑɎɇɖɔɈɆɓɓɔɋ ɍɓɆɝɋɓɎɋ, Ɋɔ 625 

Ȳȩɜ ï Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɗɎɒɈɔɑɢɓɔɏ ɗɐɔɖɔɗɘɎ Ɏ əɗɘɆɓɔɈɔɐ ɚɎɑɢɘɖɆ. 

3.7.7 ȴɗɘɆɘɔɝɓɡɏ ɒɔɊəɑɢ ɈɋɐɘɔɖɆ ɔɞɎɇɐɎ (EVM) : 2,5% (64 QAM, ɓɋɗɎɒɒɋɘɖɎɝɓɡɏ 

ɈɡɛɔɊ, ɕɔɑɔɗɆ ɕɖɔɕəɗɐɆɓɎɥ I/Q -ɒɔɊəɑɥɘɔɖɆ  150  Ȳȩɜ). 

3.7.8 ȨɎɊɡ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ: PN7, PN9, PN15, PN23, ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɋ (ɝɋɖɋɍ ȵȴ 

EasyIQ ).  

3.7.9 ȮɗɘɔɝɓɎɐ ɗɎɉɓɆɑɆ: Ɉɗɘɖɔɋɓɓɡɋ Ɉ ɕɆɒɥɘɢ, ɍɆɉɖəɍɐɆ Ɏɍ ɚɆɏɑɆ, Ɏɒɕɔɖɘ Ɏɍ ȵȴ EasyIQ. 
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3.7.10 ȰɆɑɎɇɖɔɈɐɆ IQ: ɇɆɑɆɓɗ, ɗɒɋɟɋɓɎɋ Ɏ əɉɔɑ. 

 

3.8  ȲɔɊəɑɥɜɎɎ 

3.8.1  ȦɒɕɑɎɘəɊɓɆɥ ɒɔɊəɑɥɜɎɥ (AM), ɝɆɗɘɔɘɓɆɥ ɒɔɊəɑɥɜɎɥ (ȽȲ) 

3.8.1.2 Ⱥɔɖɒɡ ɓɋɗəɟɋɏ: ɗɘɆɓɊɆɖɘɓɡɋ ɚɔɖɒɡ ɗɎɉɓɆɑɔɈ (ɐɖɔɒɋ: DC, ɞəɒ, Ɏɒɕəɑɢɗ) + 

ȷȵȺ. 

3.8.1.3 ȮɗɘɔɝɓɎɐ ɒɔɊəɑɥɜɎɎ: ɈɓɋɞɓɎɏ, ɈɓəɘɖɋɓɓɎɏ, ɐɆɓɆɑ 

3.8.1.4 ȲɔɊəɑɎɖəɤɟɋɋ ɐɔɑɋɇɆɓɎɋ (Ɉɓəɘɖɋɓɓɋɋ): ɗɎɓəɗ, ɒɋɆɓɊɖ, ɕɎɑɆ, ɘɖɋəɉɔɑɢɓɎɐ, 

ɞəɒ, ȷȵȺ 

3.8.1.5 ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ: 1 ɒȩɜ ... 2 Ȳȩɜ 

3.8.1.6 ȪɎɆɕɆɍɔɓ ɉɑəɇɎɓɡ ɒɔɊəɑɥɜɎɎ (ȦȲ): 0,00 é 120,00 % 

3.8.1.7 ȪɎɆɕɆɍɔɓ ɊɋɈɎɆɜɎɎ ɝɆɗɘɔɘɡ (ȽȲ): Ɋɔ 0,5  * ȩɜ ɒɆɐɗɎɒɆɑɢɓɔɏ ɝɆɗɘɔɘɡ ɉɋɓɋɖɆɘɔɖɆ 

 

3.8.2  ȺɆɍɔɈɆɥ ɒɔɊəɑɥɜɎɥ (ȺȲ) 

3.8.2.1 Ⱥɔɖɒɡ ɓɋɗəɟɋɏ: ɗɘɆɓɊɆɖɘɓɡɋ ɚɔɖɒɡ ɗɎɉɓɆɑɔɈ (ɐɖɔɒɋ: DC, ɞəɒ, Ɏɒɕəɑɢɗ) + 

ȷȵȺ. 

3.8.2.2 ȮɗɘɔɝɓɎɐ ɒɔɊəɑɥɜɎɎ: ɈɓɋɞɓɎɏ, ɈɓəɘɖɋɓɓɎɏ, ɐɆɓɆɑ 

3.8.2.3 ȲɔɊəɑɎɖəɤɟɋɋ ɐɔɑɋɇɆɓɎɋ (Ɉɓəɘɖɋɓɓɋɋ): ɗɎɓəɗ, ɒɋɆɓɊɖ, ɕɎɑɆ, ɘɖɋəɉɔɑɢɓɎɐ, 

ɞəɒ, ȷȵȺ 

3.8.2.4 ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ: 1 ɒȩɜ ... 2 Ȳȩɜ 

3.8.2.5 ȪɎɆɕɆɍɔɓ ɊɋɈɎɆɜɎɎ ɚɆɍɡ: 0Ü ...  360 Ü 

 

3.8.3  ȾɎɖɔɘɓɔ-ɎɒɕəɑɢɗɓɆɥ ɒɔɊəɑɥɜɎɥ (ȾȮȲ)  

3.8.3.1 Ⱥɔɖɒɡ ɓɋɗəɟɋɏ: Ɏɒɕəɑɢɗ 

3.8.3.2 ȮɗɘɔɝɓɎɐ ɒɔɊəɑɥɜɎɎ: ɈɓɋɞɓɎɏ, ɈɓəɘɖɋɓɓɎɏ, ɐɆɓɆɑ 

3.8.3.3 ȲɔɊəɑɎɖəɤɟɋɋ ɐɔɑɋɇɆɓɎɋ (Ɉɓəɘɖɋɓɓɋɋ): ɗɎɓəɗ, ɒɋɆɓɊɖ, ɕɎɑɆ, ɘɖɋəɉɔɑɢɓɎɐ, 

ɞəɒ, ȷȵȺ 

3.8.3.4 ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ: 1 ɒȩɜ ... 2 Ȳȩɜ 

 

3.8.4  ȦɒɕɑɎɘəɊɓɆɥ ɒɆɓɎɕəɑɥɜɎɥ (ȦȲɓ), ɝɆɗɘɔɘɓɆɥ ɒɆɓɎɕəɑɥɜɎɥ (ȽȲɓ), 

ɚɆɍɔɈɆɥ ɒɆɓɎɕəɑɥɜɎɥ (ȺȲɓ) 

3.8.4.1 Ⱥɔɖɒɡ ɓɋɗəɟɋɏ: ɗɘɆɓɊɆɖɘɓɡɋ ɚɔɖɒɡ ɗɎɉɓɆɑɔɈ (ɐɖɔɒɋ: DC, ɞəɒ, Ɏɒɕəɑɢɗ) + 

ȷȵȺ. 

3.8.4.2 ȮɗɘɔɝɓɎɐ ɒɔɊəɑɥɜɎɎ: ɈɓɋɞɓɎɏ, ɈɓəɘɖɋɓɓɎɏ, ɐɆɓɆɑ 

3.8.4.3 ȲɔɊəɑɎɖəɤɟɋɋ ɐɔɑɋɇɆɓɎɋ (Ɉɓəɘɖɋɓɓɋɋ): ɒɋɆɓɊɖ (ɗɐɈɆɌɓɔɗɘɢ 50 %) 

3.8.4.4 ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ:  

¶ ɈɓəɘɖɋɓɓɎɏ ɎɗɘɔɝɓɎɐ: 500 ɒɐȩɜ ... 61 Ȳȩɜ 

¶ ɈɓɋɞɓɎɏ ɎɗɘɔɝɓɎɐ: Ɋɔ 10 Ȳȩɜ 

 

3.8.4.5 ȽɆɗɘɔɘɆ ɗɐɆɝɐɆ: 1 ɒȩɜ ... 2 Ȳȩɜ 

 

3.8.5  ȰɆɝɆɓɎɋ ɕɔ ɝɆɗɘɔɘɋ (ȩȰȽ) 

3.8.5.1 Ⱥɔɖɒɡ ɓɋɗəɟɋɏ: ɗɘɆɓɊɆɖɘɓɡɋ ɚɔɖɒɡ ɗɎɉɓɆɑɔɈ (ɐɖɔɒɋ: DC, ɞəɒ, Ɏɒɕəɑɢɗ) + 

ȷȵȺ. 

3.8.5.2 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɖɋɒɋɓɎ ɐɆɝɆɓɎɥ: 1 ɒɗ é 1000 ɗ 

3.8.5.3 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɖɋɒɋɓɎ ɍɆɊɋɖɌɐɎ ɍɆɕəɗɐɆ: 1,963 ɒɐɗ é 10 ɗ 

3.8.5.4 ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ (ɗɘɆɖɘ/ɗɘɔɕ):  

¶ ɗɎɓəɗ: 1 ɒɐȩɜ é 2 ȩȩɜ 

¶ ɕɖɥɒɔəɉɔɑɢɓɎɐ: 1 ɒɐȩɜ é 770 Ȳȩɜ 

 

3.8.5.5 ȭɆɐɔɓ ɐɆɝɆɓɎɥ: ɑɎɓɋɏɓɡɏ, ɑɔɉɆɖɎɚɒɎɝɋɗɐɎɏ 

3.8.5.6 ȸɎɕ ɐɆɝɆɓɎɥ: ɈɔɍɖɆɗɘɆɓɎɋ ɎɑɎ əɇɡɈɆɓɎɋ 

3.8.5.7 ȮɗɘɔɝɓɎɐ ɗɎɓɛɖɔɓɎɍɆɜɎɎ: ɈɓɋɞɓɎɏ, ɈɓəɘɖɋɓɓɎɏ, ɖəɝɓɔɏ 
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3.8.6  ȵɆɐɋɘɓɡɏ ɖɋɌɎɒ 

3.8.6.1 Ⱥɔɖɒɡ ɓɋɗəɟɋɏ: ɗɘɆɓɊɆɖɘɓɡɋ ɚɔɖɒɡ ɗɎɉɓɆɑɔɈ (ɐɖɔɒɋ: DC) + ȷȵȺ. 

3.8.6.2 ȶɋɌɎɒ ɍɆɕəɗɐɆ: ɗɎɓɛɖɔɓɎɍɎɖɔɈɆɓɓɡɏ, ɕɔ ɗɘɖɔɇ-Ɏɒɕəɑɢɗə, ɖəɝɓɔɏ 

3.8.6.3 ȵɋɖɎɔɊ ɕɔɈɘɔɖɋɓɎɥ: 1 ɒɐɗ é 1000 ɗ 

3.8.6.4 ȽɎɗɑɔ ɎɒɕəɑɢɗɔɈ Ɉ ɕɆɐɋɘɋ: 1 é 1000000 ɎɒɕəɑɢɗɔɈ 

3.8.6.5 ȳɆɝɆɑɢɓɆɥ/ɐɔɓɋɝɓɆɥ ɚɆɍɆ: 0Á é +360Á 

3.8.6.6 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɈɖɋɒɋɓɎ ɍɆɊɋɖɌɐɎ ɍɆɕəɗɐɆ: 2,079 ɒɐɗ é 10 ɗ 

 

3.9  ȽɆɗɘɔɘɔɒɋɖ 

3.9.1 ȽɆɗɘɔɘɓɡɏ ɊɎɆɕɆɍɔɓ 

¶ 100 ɒȩɜ é 400 Ȳȩɜ ï ɔɘɐɖɡɘɡɏ ɈɛɔɊ (DC) 

¶ 1 ȩɜ é 400 Ȳȩɜ ï ɍɆɐɖɡɘɡɏ ɈɛɔɊ (AC) 

 

3.9.2 ȮɍɒɋɖɋɓɎɥ: ɝɆɗɘɔɘɆ, ɗɝɋɘ ɎɒɕəɑɢɗɔɈ 

3.9.3 ȨɛɔɊ: 1 Ȳȴɒ, ɗɈɥɍɢ ɕɔ ɈɛɔɊə: AC/ DC, ɚɎɑɢɘɖ ȨȽ: Ɉɐɑ/Ɉɡɐɑ 

3.9.4 ȽəɈɗɘɈɎɘɋɑɢɓɔɗɘɢ 

ȴɘɐɖɡɘɡɏ ɈɛɔɊ (DC), ɒɆɐɗɎɒɆɑɢɓɡɏ ɈɛɔɊɓɔɏ əɖɔɈɋɓɢ Ñ2,5 Ȩ 

¶ 100 ɒȨɗɐɍ (< 100 Ȳȩɜ); 

¶ 200 ɒȨɗɐɍ (100 - 200 Ȳȩɜ); 

¶ 500 ɒȨɗɐɍ (> 200 Ȳȩɜ) 

ȭɆɐɖɡɘɡɏ ɈɛɔɊ (AC), ɒɆɐɗɎɒɆɑɢɓɡɏ ɈɛɔɊɓɔɏ əɖɔɈɋɓɢ Ñ5 Ȩ 

¶ 100 ɒȨɗɐɍ (< 100 Ȳȩɜ); 

¶ 200 ɒȨɗɐɍ (100 -  200 Ȳȩɜ); 

¶ 500 ɒȨɗɐɍ (> 200 Ȳȩɜ) 

3.9.5 ȨɛɔɊɓɔɏ ɐɔɓɓɋɐɘɔɖ: BNC-ɘɎɕ 

 

3.10  ȼɎɚɖɔɈɡɋ ɐɆɓɆɑɡ (ɔɕɜɎɥ) 

3.10.1 ȽɎɗɑɔ ɐɆɓɆɑɔɈ: 16 ɇɎɘ 

3.10.2 ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɗɐɔɖɔɗɘɎ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ:  

¶ 1 ɒɇɎɘ/ɗ é 1 ȩɇɎɘ/ɗ ï LVDS 

¶ 1 ɒɇɎɘ/ɗ é 2 ȲɇɎɘ/ɗ ï LVTTL 

 

3.10.3 ȨɡɛɔɊɓɔɏ ɗɘɆɓɊɆɖɘ 

¶ LVDS -  ɓɎɍɐɔɈɔɑɢɘɓɆɥ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɆɥ ɕɋɖɋɊɆɝɆ ɗɎɉɓɆɑɔɈ 

¶ LVTTL -  ɓɎɍɐɔɈɔɑɢɘɓɆɥ ɕɋɖɋɊɆɝɆ ɗɎɉɓɆɑɔɈ 

ȸɎɕ ɈɡɛɔɊɓɔɉɔ ɗɘɆɓɊɆɖɘɆ ɍɆɈɎɗɎɘ ɔɘ ɈɡɇɖɆɓɓɔɏ ɔɕɜɎɎ. ȵɔɊɖɔɇɓɋɋ Ɉ ɖɆɍɊɋɑɋ 

ɎɓɚɔɖɒɆɜɎɥ Ɋɑɥ ɍɆɐɆɍɆ. 

3.11  ȪɔɕɔɑɓɎɘɋɑɢɓɡɋ ɘɋɛɓɎɝɋɗɐɎɋ ɗɕɋɜɎɚɎɐɆɜɎɎ 

3.11.1  ȪɔɕɔɑɓɎɘɋɑɢɓɡɋ ɈɛɔɊɡ/ ɈɡɛɔɊɡ 

3.11.1.1 ȨɛɔɊ ɗɎɉɓɆɑɆ ɔɕɔɖɓɔɏ ɝɆɗɘɔɘɡ. BNC-ɘɎɕ, ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. ȨɛɔɊɓɆɥ ɝɆɗɘɔɘɆ: 

10 Ȳȩɜ (Ñ0,1 ɒȩɜ). ȲɎɓɎɒɆɑɢɓɡɏ ɈɛɔɊɓɔɏ əɖɔɈɋɓɢ: 1,4 ȨɕɎɐ-ɕɎɐ (50 ȴɒ). 

3.11.1.2 ȨɡɛɔɊ ɗɎɉɓɆɑɆ ɔɕɔɖɓɔɏ ɝɆɗɘɔɘɡ. BNC-ɘɎɕ, ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. ȨɡɛɔɊɓɆɥ 

ɝɆɗɘɔɘɆ: 10 Ȳȩɜ. ȨɡɛɔɊɓɔɏ əɖɔɈɋɓɢ: 3,3 ȨɕɎɐ-ɕɎɐ (50 ȴɒ). 

3.11.1.3 Ȩɓɋɞɓɥɥ ɒɔɊəɑɥɜɎɥ. BNC-ɘɎɕ, ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. ȪɎɆɕɆɍɔɓ ɈɛɔɊɓɡɛ ɝɆɗɘɔɘ: 0 

é 1 Ȳȩɜ.  ȮɒɕɋɊɆɓɗ: 10 ɐȴɒ. ȨɛɔɊɓɔɏ əɖɔɈɋɓɢ: Ñ5 ȨɕɎɐ-ɕɎɐ. 

3.11.1.4 ȷɎɓɛɖɔɈɛɔɊ/ȷɘɖɔɇ.  

BNC-ɘɎɕ, ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. ȮɒɕɋɊɆɓɗ: 100 ɐȴɒ.  

ȨɛɔɊɓɔɏ əɖɔɈɋɓɢ: VIH 2 Ȩ ... 5,5 Ȩ, VIL  -0,5 Ȩ ... 0,8 Ȩ 

ȲɎɓɎɒɆɑɢɓɆɥ ɊɑɎɘɋɑɢɓɔɗɘɢ ɎɒɕəɑɢɗɆ 100 ɓɗ 

Ȩɖɋɒɥ ɔɘɐɑɎɐɆ: 2,28 ɒɐɗ (ȩȰȽ), 2,07 ɒɐɗ (ɕɆɐɋɘɓɡɏ ɖɋɌɎɒ Ȯɒɕəɑɢɗ, ɔɗɘɆɑɢɓɡɋ 

ɚɔɖɒɡ ï 1,96 ɒɐɗ) 

3.11.1.5 ȷɎɓɛɖɔɈɡɛɔɊ. BNC-ɘɎɕ ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. ȮɒɕɋɊɆɓɗ: 50 ȴɒ. ȽɆɗɘɔɘɆ: 1 Ȳȩɜ. 

ȨɡɛɔɊɓɔɏ əɖɔɈɋɓɢ: VOH 3,8 Ȩ, VOL 0,44 Ȩ 
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3.11.1.6 ȲɆɖɐɋɖ.  

2, BNC-  ɘɎɕ ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. ȮɒɕɋɊɆɓɗ: 50 ȴɒ. 

ȪɎɆɕɆɍɔɓ əɗɘɆɓɔɈɐɎ ɍɆɊɋɖɌɐɎ ɒɆɖɐɋɖɆ: 0,0 ɓɗ é 2,3 ɒɐɗ. 

ȪɑɎɘɋɑɢɓɔɗɘɢ ɎɒɕəɑɢɗɆ: 108 ɓɗ. 

ȪɑɎɘɋɑɢɓɔɗɘɢ ɚɖɔɓɘɆ/ɗɖɋɍɆ: 25,6 ɓɗ. 

ȪɌɎɘɘɋɖ: 400 ɕɗ. 

 

3.11.2  ȴɇɟɎɋ ɊɆɓɓɡɋ 

3.11.2.1 ȪɎɗɕɑɋɏ. ȩɖɆɚɎɝɋɗɐɎɏ ȬȰ-ɊɎɗɕɑɋɏ, ɊɎɆɉɔɓɆɑɢ 12,7 ɗɒ, ɋɒɐɔɗɘɓɔɏ ɗɋɓɗɔɖɓɡɏ. 

ȶɆɍɖɋɞɋɓɎɋ: 800ɛ480 

3.11.2.2 Ȯɓɘɋɖɚɋɏɗɡ. 

¶ 3 -  USB 2.0 Host,  USB 2.0 Device(USBTMC)  

¶ LAN 10M/100M (VXI -11/Telnet/Socket/WebServer)  

¶ GPIB ï ɔɕɜɎɥ (ɆɊɆɕɘɋɖ GPIB -  USB)  

3.11.2.3 ȳɆɕɖɥɌɋɓɎɋ ɕɎɘɆɓɎɥ: 100é240 Ȩ (Ñ10%) , 5 0/ 60 ȩɜ, 110  Ȩɘ 

3.11.2.4 ȹɗɑɔɈɎɥ ɣɐɗɕɑəɆɘɆɜɎɎ: 0 ȷ̄ ... +50ȷ̄, ɔɘɓɔɗɎɘɋɑɢɓɆɥ ɈɑɆɌɓɔɗɘɢ Ò90% (+30ȷ̄), 

Ò50% (+50ȷ̄) 

3.11.2.5 ȹɗɑɔɈɎɥ ɛɖɆɓɋɓɎɥ: -20 ȷ̄ ... +60ȷ̄, ɔɘɓɔɗɎɘɋɑɢɓɆɥ ɈɑɆɌɓɔɗɘɢ Ò 95% 

3.11.2.6 ȩɆɇɆɖɎɘɓɡɋ ɖɆɍɒɋɖɡ: 338 Ĭ 113 Ĭ 369 ɒɒ  (Ⱦ ɛ Ȩ ɛ ȩ) 

ȨɔɍɒɔɌɓɔɗɘɢ ɒɔɓɘɆɌɆ Ɉ 19" ɗɘɔɏɐə (ɔɕɜɎɥ SSG-RMK), ɈɡɗɔɘɆ 3U 

3.11.2.7  ȲɆɗɗɆ: 4,4 ɐɉ 
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4  ȷȴȷȸȦȨ ȰȴȲȵȱȫȰȸȦ 
 

ȸɆɇɑɎɜɆ 4.1 ï Ȱɔɒɕɑɋɐɘɓɔɗɘɢ ɗɖɋɊɗɘɈɆ ɎɍɒɋɖɋɓɎɏ 

ȳɆɎɒɋɓɔɈɆɓɎɋ ȴɇɔɍɓɆɝɋɓɎɋ ȰɔɑɎɝɋɗɘɈɔ 

ȩɋɓɋɖɆɘɔɖ 
ȦȰȮȵ-3428  1 ɞɘ. (Ɉ ɍɆɈ. ɔɘ 

ɒɔɊɎɚɎɐɆɜɎɎ 

ȷɋɘɋɈɔɏ ɞɓəɖ ɕɎɘɆɓɎɥ  1 ɞɘ. 

ȰɆɇɋɑɢ USB  1 ɞɘ. 

BNC ɐɆɇɋɑɢ  2 ɞɘ. 

ȶəɐɔɈɔɊɗɘɈɔ ɕɔ ɣɐɗɕɑəɆɘɆɜɎɎ CD-ɊɎɗɐ  1 ɞɘ. 
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5  ȴȵȮȷȦȳȮȫ ȵȶȮȧȴȶȦ 

5.1  ȴɕɎɗɆɓɎɋ ɕɋɖɋɊɓɋɏ ɕɆɓɋɑɎ 

 
A ȸɆɝɗɐɖɎɓ ɊɎɗɕɑɋɏ 

 

B ȼɎɚɖɔɈɡɋ ɐɓɔɕɐɎ Ɋɑɥ ɈɈɔɊɆ ɍɓɆɝɋɓɎɏ ɕɆɖɆɒɋɘɖɔɈ 

 

C ȨɡɛɔɊɓɡɋ ɉɓɋɍɊɆ ɕɋɖɈɔɉɔ ɐɆɓɆɑɆ 

ȵɖɎ ɖɆɇɔɘɋ Ɉ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɒ ɖɋɌɎɒɋ ç+è ɗɕɖɆɈɆ, ç-è ɗɑɋɈɆ 

Ȩ ɓɋɗɎɒɒɋɘɖɎɝɓɔɒ ɖɋɌɎɒɋ ɗɎɉɓɆɑ ɕɔɊɆɋɘɗɥ ɝɋɖɋɍ ç+è 

Ȩ ɖɋɌɎɒɋ IQ  ɒɔɊəɑɥɜɎɎ I ɕɔɊɆɋɘɗɥ ɝɋɖɋɍ ɕɋɖɈɡɏ ɐɆɓɆɑ 

Ȩ ɖɋɌɎɒɋ ɗɎɉɓɆɑɆ ȵȽ (ɕɖɔɒɋɌəɘɔɝɓɔɏ ɝɆɗɘɔɘɡ) ɐɆɓɆɑ 1 ɥɈɑɥɋɘɗɥ ȵȽ. 

 

D ȨɡɛɔɊɓɡɋ ɉɓɋɍɊɆ Ɉɘɔɖɔɉɔ ɐɆɓɆɑɆ 

Ȩ ɖɋɌɎɒɋ IQ  ɒɔɊəɑɥɜɎɎ Q ɕɔɊɆɋɘɗɥ ɝɋɖɋɍ ɕɋɖɈɡɏ ɐɆɓɆɑ 

 

E USB ɕɔɖɘɡ Ɋɑɥ ɕɔɊɐɑɤɝɋɓɎɥ ɈɓɋɞɓɎɛ əɗɘɖɔɏɗɘɈ 

 

F ȰɓɔɕɐɆ ɈɐɑɤɝɋɓɎɥ ɕɖɎɇɔɖɆ 

 

 

5.2  ȰɓɔɕɐɎ ɕɋɖɋɊɓɋɏ ɕɆɓɋɑɎ 
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5.2.1  ȰɓɔɕɐɎ ɇɡɗɘɖɔɉɔ ɊɔɗɘəɕɆ 

 

 

ȳɆɌɒɎɘɋ ɐɓɔɕɐə Burst / Mod / Sweep , ɝɘɔɇɡ ɇɡɗɘɖɔ ɈɐɑɤɝɎɘɢ /  

ɈɡɐɑɤɝɎɘɢ ɚəɓɐɜɎɤ ɕɆɐɋɘɓɔɉɔ ɖɋɌɎɒɆ/ɒɔɊəɑɥɜɎɎ/ɖɆɍɈɋɖɘɐɎ Ɏ 

ɕɋɖɋɏɘɎ ɓɆ ɗɔɔɘɈɋɘɗɘɈəɤɟəɤ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ. 

ȰɔɉɊɆ ɚəɓɐɜɎɥ ɈɐɑɤɝɋɓɆ, ɍɆɉɔɖɆɋɘɗɥ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɏ ɎɓɊɎɐɆɘɔɖ 

ɐɓɔɕɐɎ. 

 

ȳɆɌɒɎɘɋ ɐɓɔɕɐə AWG / I/Q , ɝɘɔɇɡ ɇɡɗɘɖɔ ɕɋɖɋɐɑɤɝɎɘɢ ɗɎɉɓɆɑ ɓɆ 

ɗɎɉɓɆɑ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ/Ɉɋɐɘɔɖɓɔɉɔ ɗɎɉɓɆɑɆ Ɏ ɕɋɖɋɏɘɎ ɓɆ 

ɗɔɔɘɈɋɘɗɘɈəɤɟəɤ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ. ȰɔɉɊɆ ɚɔɖɒɆ 

ɗɎɉɓɆɑɆ ɈɡɇɖɆɓɆ, ɍɆɉɔɖɆɋɘɗɥ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɏ ɎɓɊɎɐɆɘɔɖ ɐɓɔɕɐɎ. 

 

ȳɆɌɒɎɘɋ ɐɓɔɕɐə Digital , ɝɘɔɇɡ ɇɡɗɘɖɔ ɈɐɑɤɝɎɘɢ/ɈɡɐɑɤɝɎɘɢ ɈɡɛɔɊ ɜɎɚɖɔɈɔɏ ɞɎɓɡ Ɏ 

ɕɋɖɋɏɘɎ ɓɆ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɉɔ ɕɆɖɆɒɋɘɖɆ. ȰɔɉɊɆ ɜɎɚɖɔɈɆɥ ɞɎɓɆ 

ɈɐɑɤɝɋɓɆ, ɉɔɖɎɘ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɏ ɎɓɊɎɐɆɘɔɖ ɐɓɔɕɐɎ. 

 

ȳɆɌɒɎɘɋ ɐɓɔɕɐə Waveform , ɝɘɔɇɡ ɇɡɗɘɖɔ ɈɡɍɈɆɘɢ ɒɋɓɤ ɈɡɇɔɖɆ ɚɔɖɒɡ ɗɎɉɓɆɑɆ. ȳɆɌɒɎɘɋ 

ɐɓɔɕɐə Utility , ɝɘɔɇɡ ɇɡɗɘɖɔ ɈɡɍɈɆɘɢ ɒɋɓɤ ɓɆɗɘɖɔɏɐɎ ɗɎɗɘɋɒɡ. 

 

 

 

 

Ȯɗɕɔɑɢɍəɏɘɋ ɜɎɚɖɔɈəɤ ɐɑɆɈɎɆɘəɖə Ɋɑɥ 

ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ ɈɈɔɊɆ ɍɓɆɝɋɓɎɥ Ɏ 

ɕɔɖɥɊɐɆ ɈɋɑɎɝɎɓɡ ɈɡɇɖɆɓɓɔɉɔ ɕɆɖɆɒɋɘɖɆ. 

ȳɆɕɖɎɒɋɖ, ɝɘɔɇɡ əɗɘɆɓɔɈɎɘɢ ɝɆɗɘɔɘə 1 ȩȩɜ, 

ɓɆɌɒɎɘɋ ɕɔ ɔɝɋɖɋɊɎ ɐɑɆɈɎɞɎ 1 Ɏ G/n . ȫɗɑɎ 

ɕɔɖɥɊɔɐ ɈɋɑɎɝɎɓɡ ɖɆɈɋɓ 1, Ɉɡ ɒɔɌɋɘɋ 

ɓɆɌɆɘɢ Enter  ɓɆɕɖɥɒəɤ. 

 

 

ȵɔɒɎɒɔ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ ɈɈɔɊɆ ɍɓɆɝɋɓɎɏ ɕɆɖɆɒɋɘɖɔɈ ɗ 

ɕɔɒɔɟɢɤ ɜɎɚɖɔɈɔɏ ɐɑɆɈɎɆɘəɖɡ, Ɉɡ ɘɆɐɌɋ ɒɔɌɋɘɋ 

ɎɗɕɔɑɢɍɔɈɆɘɢ ɖəɝɐə Ɋɑɥ ɓɋɕɖɋɖɡɈɓɔɏ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ. 

ȳɆɌɒɎɘɋ ɖəɝɐə Ɉ ɕɔɑɋ ɈɡɇɖɆɓɓɔɉɔ ɕɆɖɆɒɋɘɖɆ Ɏ ɓɆɌɒɎɘɋ 

ɐɓɔɕɐə  Ɏ  ɕɔɊ ɖəɝɐɔɏ, ɝɘɔɇɡ ɈɡɇɖɆɘɢ ɜɎɚɖə Ɋɑɥ 

ɓɆɗɘɖɔɏɐɎ, Ɇ ɍɆɘɋɒ ɕɔɈɋɖɓɎɘɋ ɖəɝɐə ɕɔ ɝɆɗɔɈɔɏ ɗɘɖɋɑɐɋ, ɝɘɔɇɡ 

əɈɋɑɎɝɎɘɢ ɍɓɆɝɋɓɎɋ, ɎɑɎ ɕɖɔɘɎɈ ɝɆɗɔɈɔɏ ɗɘɖɋɑɐɎ, ɝɘɔɇɡ 

əɒɋɓɢɞɎɘɢ. 
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5.2.2  ȰɓɔɕɐɎ ɐɆɓɆɑɔɈ 

 

ȳɆɌɒɎɘɋ ɣɘə ɐɓɔɕɐə Ɋɑɥ ɇɡɗɘɖɔɉɔ ɕɋɖɋɐɑɤɝɋɓɎɥ ɒɋɌɊə ɗɘɖɆɓɎɜɆɒɎ 

ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ȰɆɓɆɑɆ 1 Ɏ ȰɆɓɆɑɆ 2. 

 

ȳɆɌɒɎɘɋ ɣɘə ɐɓɔɕɐə, ɝɘɔɇɡ ɈɐɑɤɝɎɘɢ/ɈɡɐɑɤɝɎɘɢ ɈɡɛɔɊ ɐɆɓɆɑɆ. ȰɔɉɊɆ ɐɆɓɆɑ 

Ɉɐɑɤɝɋɓ, ɍɆɉɔɖɆɋɘɗɥ ɎɓɊɎɐɆɘɔɖ ɓɆɊ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɒ ɖɆɍɠɋɒɔɒ BNC. 

ȳɆɌɒɎɘɋ ɣɘə ɐɓɔɕɐə Ɉ ɘɋɝɋɓɎɋ 2 ɗɋɐəɓɊ, ɝɘɔɇɡ ɕɋɖɋɐɑɤɝɎɘɢ ɈɡɛɔɊɓəɤ 

ɓɆɉɖəɍɐə ɐɆɓɆɑɆ ɒɋɌɊə 50 ȴɒ Ɏ ɈɡɗɔɐɎɒ ɎɒɕɋɊɆɓɗɔɒ. 

 

5.2.3  ȪɔɕɔɑɓɎɘɋɑɢɓɡɋ ɐɓɔɕɐɎ 

 

 

ȳɆɌɒɎɘɋ ɣɘə ɐɓɔɕɐə, ɝɘɔɇɡ ɕɋɖɋɏɘɎ ɓɆ ɉɑɆɈɓəɤ ɗɘɖɆɓɎɜə 

 

ȳɆɌɒɎɘɋ ɣɘə ɐɓɔɕɐə, ɝɘɔɇɡ ɈɐɑɤɝɎɘɢ/ɈɡɐɑɤɝɎɘɢ ɗɋɓɗɔɖɓɡɏ ɣɐɖɆɓ. ȰɔɉɊɆ 

ɗɋɓɗɔɖɓɡɏ ɣɐɖɆɓ Ɉɐɑɤɝɋɓ, ɗɔɔɘɈɋɘɗɘɈəɤɟɎɏ ɎɓɊɎɐɆɘɔɖ ɉɔɖɎɘ 

 

 

 

 

5.3  ȴɕɎɗɆɓɎɋ ɍɆɊɓɋɏ ɕɆɓɋɑɎ 

 

 
 

A ȨɛɔɊ Ɏ ɈɡɛɔɊ Ɋɑɥ ɗɎɉɓɆɑɆ ɔɕɔɖɓɔɏ ɝɆɗɘɔɘɡ 

B ȨɛɔɊ ɗɎɓɛɖɔɓɎɍɆɜɎɎ 

C ȨɛɔɊ Ɉɓɋɞɓɋɏ ɒɔɊəɑɥɜɎɎ / ɝɆɗɘɔɘɔɒɋɖɆ 

D ȲɆɖɐɋɖɡ 

E ȼɎɚɖɔɈɔɏ ɈɡɛɔɊ 

F ȨɡɛɔɊ USB Ɋɑɥ ɕɔɊɐɑɤɝɋɓɎɥ əɗɘɖɔɏɗɘɈ 

G ȨɛɔɊ USB Ɋɑɥ ɕɔɊɐɑɤɝɋɓɎɥ ɐ ȵȰ 

H ȶɆɍɠɋɒ LAN ɎɓɘɋɖɚɋɏɗɆ 

I  ȶɆɍɠɋɒ Ɋɑɥ ɕɔɊɐɑɤɝɋɓɎɥ ɗɋɘɋɈɔɉɔ ɐɆɇɋɑɥ 

J ȸəɒɇɑɋɖ ɕɔɊɆɝɎ ɕɎɘɆɓɎɥ 

K ȰɑɋɒɒɆ ɍɆɍɋɒɑɋɓɎɥ 

L ȴɕɜɎɥ ɔɕɔɖɓɔɉɔ ɉɋɓɋɖɆɘɔɖɆ (ɍɆɈɔɊɗɐɆɥ əɗɘɆɓɔɈɐɆ) 
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5.4  ȪɎɗɕɑɋɏ 

 

 
 

A ʅʘʩʪʨʦʡʢʠ ʥʝʩʫʱʝʡ ʟʘʜʘʶʪ ʠ ʦʪʦʙʨʘʞʘʶʪ ʧʘʨʘʤʝʪʨʳ ʥʝʩʫʱʝʡ (ʯʘʩʪʦʪʘ, ʘʤʧʣʠʪʫʜʘ, 
ʩʤʝʱʝʥʠʝ). ʂʦʩʥʠʪʝʩʴ ʵʢʨʘʥʘ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʥʘʩʪʨʦʡʢʠ 

B ȳɆɗɘɖɔɏɐɆ ɒɔɊəɑɥɜɎɎ, ɐɆɝɆɓɎɥ, ɕɆɐɋɘɔɈ. ȳɆɌɒɎɘɋ ɝɘɔɇɡ ɎɍɒɋɓɎɘɢ ɓɆɗɘɖɔɏɐɎ 

C ȵɆɖɆɒɋɘɖ çȳɆɗɘɖɔɏɐɆ ɐɔɒɇɎɓɎɖɔɈɆɓɎɥ ɗɎɉɓɆɑɔɈè ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ 

ɗɛɋɒɆɘɎɝɋɗɐəɤ ɊɎɆɉɖɆɒɒə Ɏ ɓɆɗɘɖɔɏɐɎ Ɋɑɥ ɚəɓɐɜɎɎ ɐɔɒɇɎɓɎɖɔɈɆɓɎɥ ɐɆɓɆɑɔɈ. 

ȿɋɑɐɆɏɘɋ ɕɔ ɕɋɖɋɐɑɤɝɆɘɋɑɥɒ Ɉ ɣɘɔɏ ɔɇɑɆɗɘɎ, ɝɘɔɇɡ ɕɋɖɋɐɑɤɝɆɘɢɗɥ ɒɋɌɊə 

ɈɡɛɔɊɔɒ ɐɆɓɆɑɆ ɔɘɊɋɑɢɓɔ Ɏ ɈɡɛɔɊɔɒ ɐɆɓɆɑɆ ɕɔɗɑɋ Ɏɛ ɐɔɒɇɎɓɆɜɎɎ. 

D ȴɇɑɆɗɘɢ ɔɘɔɇɖɆɌɋɓɎɥ ɓɆɗɘɖɔɏɐɎ ɖɋɌɎɒɔɈ ɖɆɇɔɘɡ ɈɡɛɔɊɔɈ ɉɋɓɋɖɆɘɔɖɆ (Ȩɐɑɤɝɋɓ 

/ Ɉɡɐɑɤɝɋɓ, ɗɔɕɖɔɘɎɈɑɋɓɎɋ, Ɏ ɕɖ) 

E ȵɆɓɋɑɢ ɎɓɗɘɖəɒɋɓɘɔɈ Ɋɑɥ ɓɆɗɘɖɔɏɐɎ ɔɇɟɎɛ ɚəɓɐɜɎɏ 

F ȷɘɖɔɐɆ ɗɔɗɘɔɥɓɎɥ ɔɘɔɇɖɆɌɆɋɘ ɘɆɐəɤ ɎɓɚɔɖɒɆɜɎɤ, ɐɆɐ ɗɔɗɘɔɥɓɎɋ ɗɋɘɋɈɔɉɔ 

ɕɔɊɐɑɤɝɋɓɎɥ, ɗɔɗɘɔɥɓɎɋ ɝɆɗɔɈ, ɚɆɍɔɈɡɏ ɖɋɌɎɒ Ɏ Ɉɖɋɒɥ/ɊɆɘɆ. 
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5.4.1  ȪɎɗɕɑɋɏ, ɓɆɗɘɖɔɏɐɆ ɔɗɓɔɈɓɡɛ ɕɆɖɆɒɋɘɖɔɈ 

 
 

A ȨɐɑɆɊɐɆ çȰɆɓɆɑè ȰɔɗɓɎɘɋɗɢ ɈɐɑɆɊɐɎ, ɗɔɔɘɈɋɘɗɘɈəɤɟəɤ ɐɆɓɆɑə, ɝɘɔɇɡ 

ɕɋɖɋɐɑɤɝɎɘɢɗɥ ɓɆ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɐɆɓɆɑɆ. 

B ȴɐɓɔ ɕɖɔɗɒɔɘɖɆ ɚɔɖɒɡ ɗɎɉɓɆɑɆ 

C ȭɔɓɆ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɗɎɉɓɆɑɆ. 

 

ȳɆɍɈɆɓɎɋ ɕɆɖɆɒɋɘɖɆ ɓɆɛɔɊɎɘɗɥ ɗɑɋɈɆ. ȫɗɑɎ ɍɆ Ɏɒɋɓɋɒ ɕɆɖɆɒɋɘɖɆ ɗɑɋɊəɋɘ ɍɓɆɝɔɐ 

, ɣɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɕɆɖɆɒɋɘɖ Ɏɒɋɋɘ ɆɑɢɘɋɖɓɆɘɎɈɓɡɋ ɕɆɖɆɒɋɘɖɡ, ɓɆɕɖɎɒɋɖ, 

çȽɆɗɘɔɘɆè ɒɔɌɋɘ ɇɡɘɢ ɕɋɖɋɐɑɤɝɋɓɆ ɓɆ çȵɋɖɎɔɊè. ȿɋɑɐɓɎɘɋ ɍɊɋɗɢ, ɝɘɔɇɡ 

ɕɋɖɋɐɑɤɝɎɘɢ ɕɆɖɆɒɋɘɖ. 

 

ȭɓɆɝɋɓɎɋ ɕɆɖɆɒɋɘɖɆ ɓɆɛɔɊɎɘɗɥ ɗɕɖɆɈɆ. ȫɗɑɎ ɍɓɆɝɋɓɎɋ Ɏɒɋɋɘ ɋɊɎɓɎɜə ɎɍɒɋɖɋɓɎɥ, 

ɋɊɎɓɎɜɆ ɇəɊɋɘ ɔɘɔɇɖɆɌɆɘɢɗɥ. ȿɋɑɐɓɎɘɋ ɔɇɑɆɗɘɢ ɍɓɆɝɋɓɎɥ ɕɆɖɆɒɋɘɖɆ, ɝɘɔɇɡ 

əɗɘɆɓɔɈɎɘɢ ɍɓɆɝɋɓɎɋ ɗ ɕɔɒɔɟɢɤ ɈɎɖɘəɆɑɢɓɔɏ ɐɑɆɈɎɆɘəɖɡ ɎɑɎ ɐɑɆɈɎɆɘəɖɡ ɓɆ 

ɕɋɖɋɊɓɋɏ ɕɆɓɋɑɎ. 

 

ȫɗɑɎ ɍɆ ɍɓɆɝɋɓɎɋɒ ɕɆɖɆɒɋɘɖɆ ɎɑɎ ɋɊɎɓɎɜɋɏ ɎɍɒɋɖɋɓɎɥ ɗɑɋɊəɋɘ ɍɓɆɝɔɐ , ɣɘɔ 

ɔɍɓɆɝɆɋɘ, ɝɘɔ ɗəɟɋɗɘɈəɋɘ ɓɋɗɐɔɑɢɐɔ ɈɆɖɎɆɓɘɔɈ (ɓɆɕɖɎɒɋɖ, ɋɊɎɓɎɜɆ ɎɍɒɋɖɋɓɎɥ 

ɆɒɕɑɎɘəɊɡ ɗɎɓəɗɔɎɊɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ ɒɔɌɋɘ ɇɡɘɢ əɗɘɆɓɔɈɑɋɓɆ ɓɆ çVppè, çVrmsè 

ɎɑɎ çdBmè), ɟɋɑɐɓɎɘɋ ɍɓɆɝɔɐ, ɝɘɔɇɡ ȨɡɇɖɆɘɢ. 

 

ȫɗɑɎ ɔɇɑɆɗɘɢ ɍɓɆɝɋɓɎɥ ɕɆɖɆɒɋɘɖɆ ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ ɍɓɆɝɔɐ  ɕɋɖɋɐɑɤɝɆɘɋɑɥ 

, ɣɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɕɆɖɆɒɋɘɖ Ɏɒɋɋɘ ɘɔɑɢɐɔ ɗɔɗɘɔɥɓɎɥ çȨȰȱè Ɏ çȨɁȰȱè. ȿɋɑɐɓɎɘɋ 

ɍɓɆɝɔɐ, ɝɘɔɇɡ ɕɋɖɋɐɑɤɝɎɘɢɗɥ. 

 

ȫɗɑɎ ɍɓɆɝɋɓɎɋ ɕɆɖɆɒɋɘɖɆ ɗɔɕɖɔɈɔɌɊɆɋɘɗɥ ɍɓɆɝɐɔɒ , ɣɘɔ əɐɆɍɡɈɆɋɘ ɓɆ 

ɓɆɑɎɝɎɋ ɇɔɑɋɋ ɕɔɊɖɔɇɓɡɛ ɓɆɗɘɖɔɋɐ ɕɆɖɆɒɋɘɖɆ. ȿɋɑɐɓɎɘɋ ɍɓɆɝɔɐ, ɝɘɔɇɡ ɕɋɖɋɏɘɎ 

ɓɆ ɗɔɔɘɈɋɘɗɘɈəɤɟəɤ ɗɘɖɆɓɎɜə ɗɑɋɊəɤɟɋɉɔ əɖɔɈɓɥ. 

D ȨɔɍɈɖɆɘ Ɉ ɕɖɋɊɡɊəɟɋɋ ɒɋɓɤ 

E ȷɘɖɔɐɆ ɗɔɗɘɔɥɓɎɥ ɔɘɔɇɖɆɌɆɋɘ ɘɆɐəɤ ɎɓɚɔɖɒɆɜɎɤ, ɐɆɐ ɗɔɗɘɔɥɓɎɋ ɗɋɘɋɈɔɉɔ 

ɕɔɊɐɑɤɝɋɓɎɥ, ɗɔɗɘɔɥɓɎɋ ɝɆɗɔɈ, ɚɆɍɔɈɡɏ ɖɋɌɎɒ Ɏ Ɉɖɋɒɥ/ɊɆɘɆ. 
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5.4.2  ȮɐɔɓɐɎ ɗɘɖɔɐɎ ɗɔɗɘɔɥɓɎɥ 

 

ȳɋɘ ɗɔɋɊɎɓɋɓɎɥ ɕɔ Ɏɓɘɋɖɚɋɏɗə LAN 

 

ȫɗɘɢ ɗɔɋɊɎɓɋɓɎɋ ɕɔ Ɏɓɘɋɖɚɋɏɗə LAN 

 

Ȱ ɕɖɎɇɔɖɡ ɕɔɊɐɑɤɝɋɓɆ ɚɑɋɞɐɆ 

 

ȨɓəɘɖɋɓɓɎɏ ɎɗɘɔɝɓɎɐ ɔɕɔɖɓɔɏ ɝɆɗɘɔɘɡ 

 

ȨɓɋɞɓɎɏ ɎɗɘɔɝɓɎɐ ɔɕɔɖɓɔɏ ɝɆɗɘɔɘɡ 

 

ȨɓɋɞɓɎɏ ɎɗɘɔɝɓɎɐ ɔɕɔɖɓɔɏ ɝɆɗɘɔɘɡ, ɓɔ ɓɋ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɕɆɖɆɒɋɘɖɆɒ 

 

ȺɆɍɔɈɡɏ ɖɋɌɎɒ ɍɆɇɑɔɐɎɖɔɈɆɓ, ɐɔɗɓɎɘɋɗɢ Ɋɑɥ ɓɆɗɘɖɔɏɐɎ 

 

ȺɆɍɔɈɡɏ ɖɋɌɎɒ ɖɆɍɇɑɔɐɎɖɔɈɆɓ, ɐɔɗɓɎɘɋɗɢ Ɋɑɥ ɓɆɗɘɖɔɏɐɎ 

 

ȪɆɘɆ Ɏ Ɉɖɋɒɥ 

 

 

5.4.3  ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɣɐɖɆɓɆ 

ȷɋɓɗɔɖɓɡɏ ɣɐɖɆɓ ɋɒɐɔɗɘɓɔɏ. ȴɕɋɖɆɜɎɎ Ɉ ɔɗɓɔɈɓɔɒ Ɉɡɕɔɑɓɥɤɘɗɥ ɔɊɓɎɒ ɐɆɗɆɓɎɋɒ. 

Ȫɑɥ ɇɔɑɋɋ ɘɔɝɓɡɛ Ɏ/ɎɑɎ ɇɡɗɘɖɡɛ ɔɕɋɖɆɜɎɏ ɖɋɐɔɒɋɓɊəɋɘɗɥ ɎɗɕɔɑɢɍɔɈɆɘɢ ɒɡɞɢ. 
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6  ȷȸȦȳȪȦȶȸȳɁȫ ȳȦȷȸȶȴȯȰȮ 
 

Ƀɘɔɘ ɖɆɍɊɋɑ ɔɘɓɔɗɎɘɗɥ ɐ ɗɎɓəɗɔɎɊɆɑɢɓɔɒə, ɕɖɥɒɔəɉɔɑɢɓɔɒə, Ɏɒɕəɑɢɗɓɔɒə, ɘɖɋəɉɔɑɢɓɔɒə Ɏ 

ɕɔɗɘɔɥɓɓɔɒə ɘɔɐə. Ȩ ɣɘɔɒ ɖɆɍɊɋɑɋ ɓɆɗɘɖɔɏɐɆ ɗɎɓəɗɔɎɊɆɑɢɓɔɏ Ɉɔɑɓɡ ɖɆɗɗɒɆɘɖɎɈɆɋɘɗɥ Ɉ 

ɐɆɝɋɗɘɈɋ ɕɖɎɒɋɖɆ Ɋɑɥ ɔɇɠɥɗɓɋɓɎɥ ɓɆɗɘɖɔɋɐ ɔɗɓɔɈɓɡɛ ɕɆɖɆɒɋɘɖɔɈ ɗɘɆɓɊɆɖɘɓɔɏ ɚɔɖɒɡ Ɉɔɑɓɡ. 

 

 
 

A Ȩɡɇɔɖ ɗɘɆɓɊɆɖɘɓɔɏ ɚɔɖɒɡ ɗɎɉɓɆɑɆ (ȷɎɓəɗ, ȵɎɑɆ, ȵɖɥɒɔəɉɔɑɢɓɎɐ) 

B ȳɆɗɘɖɔɏɐɆ ɈɡɛɔɊɓɔɉɔ ɗɔɕɖɔɘɎɈɑɋɓɎɥ ɉɋɓɋɖɆɘɔɖɆ 

C ȨɐɑɤɝɋɓɎɋ / ɈɡɐɑɤɝɋɓɎɋ ɈɡɛɔɊɆ ɐɆɓɆɑɆ 

D ȳɆɗɘɖɔɏɐɆ ɝɆɗɘɔɘɡ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ 

E ȳɆɗɘɖɔɏɐɆ ɆɒɕɑɎɘəɊɡ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ 

F ȳɆɗɘɖɔɏɐɆ ɗɒɋɟɋɓɎɥ ɔɗɓɔɈɓɔɉɔ ɗɎɉɓɆɑɆ 

G ȳɆɗɘɖɔɏɐɆ ɚɆɍɡ ɔɗɓɔɈɓɔɉɔ ɗɎɉɓɆɑɆ 

H ȳɆɗɘɖɔɏɐɆ ɉɆɖɒɔɓɎɐ ɔɗɓɔɈɓɔɉɔ ɗɎɉɓɆɑɆ 

I  ȳɆɗɘɖɔɏɐɆ ɒɔɊəɑɥɜɎɎ 
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6.1  ȨɡɛɔɊ 

6.2  ȵɆɖɆɒɋɘɖɡ ɗɎɉɓɆɑɆ 

6.2.1  ȷɎɓəɗ 

ȽɆɗɘɔɘɆ / ɕɋɖɎɔɊ ȽɆɗɘɔɘɆ/ɕɋɖɎɔɊ ɗɎɉɓɆɑɆ. ȫɊɎɓɎɜɋɏ ɝɆɗɘɔɘɡ ɥɈɑɥɋɘɗɥ ȩɜ Ɏ ɋɊɎɓɎɜɆ 

ɕɋɖɎɔɊɆ ï ɗ. ȴɘɓɔɞɋɓɎɥ ɒɋɌɊə ɓɎɒɎ ɘɆɐɔɈɡ: 

ȽɆɗɘɔɘɆ = 1/ɕɋɖɎɔɊ 

ȦɒɕɑɎɘəɊɆ / ȹɖɔɈɋɓɢ / 

ɗɒɋɟɋɓɎɋ 

ȦɒɕɑɎɘəɊɆ/ɗɒɋɟɋɓɎɋ ɗɎɉɓɆɑɆ ɗɈɥɍɆɓɡ ɗ ɈɡɗɔɐɎɒ əɖɔɈɓɋɒ/ɓɎɍɐɎɒ 

əɖɔɈɓɋɒ. ȭɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ ɔɘɓɔɗɎɘɗɥ ɐ ɖɆɍɓɎɜɋ ɒɋɌɊə ɗɆɒɔɏ 

Ɉɡɗɔɐɔɏ ɘɔɝɐɔɏ (ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ, ɋɊɎɓɎɜɆ Ȩ) Ɏ ɗɆɒɔɏ ɓɎɍɐɔɏ 

ɘɔɝɐɔɏ (ɓɎɍɐɎɏ əɖɔɈɋɓɢ, ɋɊɎɓɎɜɆ Ȩ) ɗɎɉɓɆɑɆ. ȵɔɊɊɋɖɌɎɈɆɋɒɡɋ 

ɋɊɎɓɎɜɡ ɈɐɑɤɝɆɤɘ Vpp, Vrms Ɏ dBm (Ɋɔɗɘəɕɓɡ, ɐɔɉɊɆ ɓɆɉɖəɍɐɆ Í 

HiZ).  

ȷɒɋɟɋɓɎɋ ɔɘɓɔɗɎɘɗɥ ɐ ɗɔɗɘɆɈɑɥɤɟɋɏ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ, 

ɓɆɑɔɌɋɓɓɔɏ ɓɆ ɚɔɖɒə ɗɎɉɓɆɑɆ, Ɉ ɈɔɑɢɘɆɛ. ȷɔɔɘɓɔɞɋɓɎɋ 

ɕɆɖɆɒɋɘɖɔɈ ɗɑɋɊəɤɟɋɋ: ȭɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ (Vpp) = ɈɡɗɔɐɎɏ 

əɖɔɈɋɓɢ - ɓɎɍɐɎɏ əɖɔɈɋɓɢ ȷɒɋɟɋɓɎɋ = (ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ + ɓɎɍɐɎɏ 

əɖɔɈɋɓɢ) / 2 

ȺɆɍɆ / ɍɆɊɋɖɌɐɆ ȺɆɍɆ/ɍɆɊɋɖɌɐɆ ɗɎɉɓɆɑɆ Ɏɒɋɋɘ ɗɒɡɗɑ ɘɔɑɢɐɔ ɘɔɉɊɆ, ɐɔɉɊɆ 

ɊɈəɛɐɆɓɆɑɢɓɡɏ ɚɆɍɔɈɡɏ ɖɋɌɎɒ = Locked, ɐɔɘɔɖɡɏ Ɏɗɕɔɑɢɍəɋɘɗɥ 

Ɋɑɥ əɗɘɆɓɔɈɐɎ ɗɔɔɘɓɔɞɋɓɎɥ ɚɆɍ ɒɋɌɊə ɊɈəɒɥ ɐɆɓɆɑɆɒɎ. ȫɊɎɓɎɜɆ 

ɚɆɍɡ ð Á, ɋɊɎɓɎɜɆ ɍɆɊɋɖɌɐɎ ð ɗ, Ɇ ɗɔɔɘɓɔɞɋɓɎɋ ɒɋɌɊə ɓɎɒɎ: 

ȭɆɊɋɖɌɐɆ = - (ɕɋɖɎɔɊ x ɚɆɍɆ / 360Á) 

 

6.2.2  ȵɖɥɒɔəɉɔɑɢɓɎɐ 

ȽɆɗɘɔɘɆ / ɕɋɖɎɔɊ ȽɆɗɘɔɘɆ/ɕɋɖɎɔɊ ɗɎɉɓɆɑɆ. ȫɊɎɓɎɜɋɏ ɝɆɗɘɔɘɡ ɥɈɑɥɋɘɗɥ ȩɜ Ɏ ɋɊɎɓɎɜɆ 

ɕɋɖɎɔɊɆ ï ɗ. ȴɘɓɔɞɋɓɎɥ ɒɋɌɊə ɓɎɒɎ ɘɆɐɔɈɡ: 

ȽɆɗɘɔɘɆ = 1/ɕɋɖɎɔɊ 

ȦɒɕɑɎɘəɊɆ / ȹɖɔɈɋɓɢ / 

ɗɒɋɟɋɓɎɋ 

ȦɒɕɑɎɘəɊɆ/ɗɒɋɟɋɓɎɋ ɗɎɉɓɆɑɆ ɗɈɥɍɆɓɡ ɗ ɈɡɗɔɐɎɒ əɖɔɈɓɋɒ/ɓɎɍɐɎɒ 

əɖɔɈɓɋɒ. ȭɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ ɔɘɓɔɗɎɘɗɥ ɐ ɖɆɍɓɎɜɋ ɒɋɌɊə ɗɆɒɔɏ 

Ɉɡɗɔɐɔɏ ɘɔɝɐɔɏ (ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ, ɋɊɎɓɎɜɆ Ȩ) Ɏ ɗɆɒɔɏ ɓɎɍɐɔɏ 

ɘɔɝɐɔɏ (ɓɎɍɐɎɏ əɖɔɈɋɓɢ, ɋɊɎɓɎɜɆ Ȩ) ɗɎɉɓɆɑɆ. ȵɔɊɊɋɖɌɎɈɆɋɒɡɋ 

ɋɊɎɓɎɜɡ ɈɐɑɤɝɆɤɘ Vpp, Vrms Ɏ dBm (Ɋɔɗɘəɕɓɡ, ɐɔɉɊɆ ɓɆɉɖəɍɐɆ Í 

HiZ).  

ȷɒɋɟɋɓɎɋ ɔɘɓɔɗɎɘɗɥ ɐ ɗɔɗɘɆɈɑɥɤɟɋɏ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ, 

ɓɆɑɔɌɋɓɓɔɏ ɓɆ ɚɔɖɒə ɗɎɉɓɆɑɆ, Ɉ ɈɔɑɢɘɆɛ. ȷɔɔɘɓɔɞɋɓɎɋ 

ɕɆɖɆɒɋɘɖɔɈ ɗɑɋɊəɤɟɋɋ: ȭɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ (Vpp) = ɈɡɗɔɐɎɏ 

əɖɔɈɋɓɢ - ɓɎɍɐɎɏ əɖɔɈɋɓɢ ȷɒɋɟɋɓɎɋ = (ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ + ɓɎɍɐɎɏ 

əɖɔɈɋɓɢ) / 2 

ȺɆɍɆ / ɍɆɊɋɖɌɐɆ ȺɆɍɆ/ɍɆɊɋɖɌɐɆ ɗɎɉɓɆɑɆ Ɏɒɋɋɘ ɗɒɡɗɑ ɘɔɑɢɐɔ ɘɔɉɊɆ, ɐɔɉɊɆ 

ɊɈəɛɐɆɓɆɑɢɓɡɏ ɚɆɍɔɈɡɏ ɖɋɌɎɒ = Locked, ɐɔɘɔɖɡɏ Ɏɗɕɔɑɢɍəɋɘɗɥ 

Ɋɑɥ əɗɘɆɓɔɈɐɎ ɗɔɔɘɓɔɞɋɓɎɥ ɚɆɍ ɒɋɌɊə ɊɈəɒɥ ɐɆɓɆɑɆɒɎ. ȫɊɎɓɎɜɆ 

ɚɆɍɡ ð Á, ɋɊɎɓɎɜɆ ɍɆɊɋɖɌɐɎ ð ɗ, Ɇ ɗɔɔɘɓɔɞɋɓɎɋ ɒɋɌɊə ɓɎɒɎ: 

ȭɆɊɋɖɌɐɆ = - (ɕɋɖɎɔɊ x ɚɆɍɆ / 360Á) 

ȷɐɈɆɌɓɔɗɘɢ ȴɘɓɔɞɋɓɎɋ ɞɎɖɎɓɡ ɕɔɑɔɌɎɘɋɑɢɓɔɉɔ ɎɒɕəɑɢɗɆ ɐ ɕɋɖɎɔɊə 

ɕɖɥɒɔəɉɔɑɢɓɔɏ Ɉɔɑɓɡ, ɋɊ.: % 
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6.2.3  Ȯɒɕəɑɢɗ 

ȽɆɗɘɔɘɆ / ɕɋɖɎɔɊ ȽɆɗɘɔɘɆ/ɕɋɖɎɔɊ ɗɎɉɓɆɑɆ. ȫɊɎɓɎɜɋɏ ɝɆɗɘɔɘɡ ɥɈɑɥɋɘɗɥ ȩɜ Ɏ ɋɊɎɓɎɜɆ 

ɕɋɖɎɔɊɆ ï ɗ. ȴɘɓɔɞɋɓɎɥ ɒɋɌɊə ɓɎɒɎ ɘɆɐɔɈɡ: 

ȽɆɗɘɔɘɆ = 1/ɕɋɖɎɔɊ 

ȦɒɕɑɎɘəɊɆ / ȹɖɔɈɋɓɢ / 

ɗɒɋɟɋɓɎɋ 

ȦɒɕɑɎɘəɊɆ/ɗɒɋɟɋɓɎɋ ɗɎɉɓɆɑɆ ɗɈɥɍɆɓɡ ɗ ɈɡɗɔɐɎɒ əɖɔɈɓɋɒ/ɓɎɍɐɎɒ 

əɖɔɈɓɋɒ. ȭɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ ɔɘɓɔɗɎɘɗɥ ɐ ɖɆɍɓɎɜɋ ɒɋɌɊə ɗɆɒɔɏ 

Ɉɡɗɔɐɔɏ ɘɔɝɐɔɏ (ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ, ɋɊɎɓɎɜɆ Ȩ) Ɏ ɗɆɒɔɏ ɓɎɍɐɔɏ 

ɘɔɝɐɔɏ (ɓɎɍɐɎɏ əɖɔɈɋɓɢ, ɋɊɎɓɎɜɆ Ȩ) ɗɎɉɓɆɑɆ. ȵɔɊɊɋɖɌɎɈɆɋɒɡɋ 

ɋɊɎɓɎɜɡ ɈɐɑɤɝɆɤɘ Vpp, Vrms Ɏ dBm (Ɋɔɗɘəɕɓɡ, ɐɔɉɊɆ ɓɆɉɖəɍɐɆ Í 

HiZ).  

ȷɒɋɟɋɓɎɋ ɔɘɓɔɗɎɘɗɥ ɐ ɗɔɗɘɆɈɑɥɤɟɋɏ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ, 

ɓɆɑɔɌɋɓɓɔɏ ɓɆ ɚɔɖɒə ɗɎɉɓɆɑɆ, Ɉ ɈɔɑɢɘɆɛ. ȷɔɔɘɓɔɞɋɓɎɋ 

ɕɆɖɆɒɋɘɖɔɈ ɗɑɋɊəɤɟɋɋ: ȭɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ (Vpp) = ɈɡɗɔɐɎɏ 

əɖɔɈɋɓɢ - ɓɎɍɐɎɏ əɖɔɈɋɓɢ ȷɒɋɟɋɓɎɋ = (ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ + ɓɎɍɐɎɏ 

əɖɔɈɋɓɢ) / 2 

ȾɎɖɎɓɆ ɎɒɕəɑɢɗɆ / 

ɗɐɈɆɌɓɔɗɘɢ 

ȾɎɖɎɓɆ ɎɒɕəɑɢɗɆ ɔɘɓɔɗɎɘɗɥ ɐ ɞɎɖɎɓɋ ɕɔɑɔɌɎɘɋɑɢɓɔɉɔ ɎɒɕəɑɢɗɆ 

ɎɒɕəɑɢɗɆ, ɋɊɎɓɎɜɆ ɗ; ȶɆɇɔɝɎɏ ɜɎɐɑ ɔɘɓɔɗɎɘɗɥ ɐ ɔɘɓɔɞɋɓɎɤ 

ɞɎɖɎɓɡ ɕɔɑɔɌɎɘɋɑɢɓɔɉɔ ɎɒɕəɑɢɗɆ ɐ ɕɋɖɎɔɊə, ɋɊɎɓɎɜɆ %. 

ȴɘɓɔɞɋɓɎɥ ɒɋɌɊə ɓɎɒɎ ɘɆɐɔɈɡ: 

ȾɎɖɎɓɆ ɎɒɕəɑɢɗɆ = ɕɋɖɎɔɊ x ɖɆɇɔɝɎɏ ɜɎɐɑ 

Ⱥɖɔɓɘ / ɗɖɋɍ ȳɆɖɆɗɘɆɤɟɎɏ ɚɖɔɓɘ ɔɘɓɔɗɎɘɗɥ ɐɔ ɈɖɋɒɋɓɎ ɓɆɖɆɗɘɆɓɎɥ 10ï90 %, Ɇ 

ɗɕɆɊɆɤɟɎɏ ɚɖɔɓɘ ɔɘɓɔɗɎɘɗɥ ɐ ɈɖɋɒɋɓɎ ɗɕɆɊɆ 90ï10 %, ɔɇɆ 

ɍɓɆɝɋɓɎɥ ɈɡɖɆɌɋɓɡ Ɉ ɗɋɐəɓɊɆɛ. ȳɆɖɆɗɘɆɤɟɎɏ Ɏ ɗɕɆɊɆɤɟɎɏ 

ɚɖɔɓɘɡ ɓɋ ɍɆɈɎɗɥɘ Ɋɖəɉ ɔɘ ɊɖəɉɆ Ɏ ɒɔɉəɘ ɇɡɘɢ əɗɘɆɓɔɈɑɋɓɡ 

ɔɘɊɋɑɢɓɔ. 

ȭɆɊɋɖɌɐɆ ȭɆɊɋɖɌɐɆ = - (ɕɋɖɎɔɊ x ɚɆɍɆ / 360Á) 

 

6.2.4  ȵɎɑɆ 

ȽɆɗɘɔɘɆ / ɕɋɖɎɔɊ ȽɆɗɘɔɘɆ/ɕɋɖɎɔɊ ɗɎɉɓɆɑɆ. ȫɊɎɓɎɜɋɏ ɝɆɗɘɔɘɡ ɥɈɑɥɋɘɗɥ ȩɜ Ɏ ɋɊɎɓɎɜɆ 

ɕɋɖɎɔɊɆ ï ɗ. ȴɘɓɔɞɋɓɎɥ ɒɋɌɊə ɓɎɒɎ ɘɆɐɔɈɡ: 

ȽɆɗɘɔɘɆ = 1/ɕɋɖɎɔɊ 

ȦɒɕɑɎɘəɊɆ / ȹɖɔɈɋɓɢ / 

ɗɒɋɟɋɓɎɋ 

ȦɒɕɑɎɘəɊɆ/ɗɒɋɟɋɓɎɋ ɗɎɉɓɆɑɆ ɗɈɥɍɆɓɡ ɗ ɈɡɗɔɐɎɒ əɖɔɈɓɋɒ/ɓɎɍɐɎɒ 

əɖɔɈɓɋɒ. ȭɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ ɔɘɓɔɗɎɘɗɥ ɐ ɖɆɍɓɎɜɋ ɒɋɌɊə ɗɆɒɔɏ 

Ɉɡɗɔɐɔɏ ɘɔɝɐɔɏ (ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ, ɋɊɎɓɎɜɆ Ȩ) Ɏ ɗɆɒɔɏ ɓɎɍɐɔɏ 

ɘɔɝɐɔɏ (ɓɎɍɐɎɏ əɖɔɈɋɓɢ, ɋɊɎɓɎɜɆ Ȩ) ɗɎɉɓɆɑɆ. ȵɔɊɊɋɖɌɎɈɆɋɒɡɋ 

ɋɊɎɓɎɜɡ ɈɐɑɤɝɆɤɘ Vpp, Vrms Ɏ dBm (Ɋɔɗɘəɕɓɡ, ɐɔɉɊɆ ɓɆɉɖəɍɐɆ Í 

HiZ).  

ȷɒɋɟɋɓɎɋ ɔɘɓɔɗɎɘɗɥ ɐ ɗɔɗɘɆɈɑɥɤɟɋɏ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ, 

ɓɆɑɔɌɋɓɓɔɏ ɓɆ ɚɔɖɒə ɗɎɉɓɆɑɆ, Ɉ ɈɔɑɢɘɆɛ. ȷɔɔɘɓɔɞɋɓɎɋ 

ɕɆɖɆɒɋɘɖɔɈ ɗɑɋɊəɤɟɋɋ: ȭɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ (Vpp) = ɈɡɗɔɐɎɏ 

əɖɔɈɋɓɢ - ɓɎɍɐɎɏ əɖɔɈɋɓɢ ȷɒɋɟɋɓɎɋ = (ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ + ɓɎɍɐɎɏ 

əɖɔɈɋɓɢ) / 2 

ȺɆɍɆ / ɍɆɊɋɖɌɐɆ ȺɆɍɆ/ɍɆɊɋɖɌɐɆ ɗɎɉɓɆɑɆ Ɏɒɋɋɘ ɗɒɡɗɑ ɘɔɑɢɐɔ ɘɔɉɊɆ, ɐɔɉɊɆ 

ɊɈəɛɐɆɓɆɑɢɓɡɏ ɚɆɍɔɈɡɏ ɖɋɌɎɒ = Locked, ɐɔɘɔɖɡɏ Ɏɗɕɔɑɢɍəɋɘɗɥ 

Ɋɑɥ əɗɘɆɓɔɈɐɎ ɗɔɔɘɓɔɞɋɓɎɥ ɚɆɍ ɒɋɌɊə ɊɈəɒɥ ɐɆɓɆɑɆɒɎ. ȫɊɎɓɎɜɆ 

ɚɆɍɡ ð Á, ɋɊɎɓɎɜɆ ɍɆɊɋɖɌɐɎ ð ɗ, Ɇ ɗɔɔɘɓɔɞɋɓɎɋ ɒɋɌɊə ɓɎɒɎ: 

ȭɆɊɋɖɌɐɆ = - (ɕɋɖɎɔɊ x ɚɆɍɆ / 360Á) 

ȷɎɒɒɋɘɖɎɥ ȴɘɓɔɞɋɓɎɋ ɈɖɋɒɋɓɎ ɕɔɊɠɋɒɆ ɘɖɋəɉɔɑɢɓɔɏ Ɉɔɑɓɡ ɐ ɕɋɖɎɔɊə, ɋɊ. % 
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6.2.5  ȵɔɗɘɔɥɓɓɔɋ ɓɆɕɖɥɌɋɓɎɋ 

DC Offset  ȹɖɔɈɋɓɢ ɕɔɗɘɔɥɓɓɔɉɔ ɓɆɕɖɥɌɋɓɎɥ 

 

6.3  ȹɗɘɆɓɔɈɐɆ ɕɆɖɆɒɋɘɖɔɈ. 

Ȫɑɥ ɕɖɎɒɋɖɆ ɓɆɗɘɖɔɎɒ ɓɆ ɐɆɓɆɑɋ ɔɊɎɓ ɈɡɛɔɊɓɔɏ ɗɎɉɓɆɑ ɗɔ ɗɑɋɊəɤɟɎɒɎ ɕɆɖɆɒɋɘɖɆɒɎ: 

¶ ȺɔɖɒɆ ɗɎɉɓɆɑɆ ï ɗɎɓəɗ 

¶ ȳɆɉɖəɍɐɆ ï 50 ȴɒ 

¶ ȽɆɗɘɔɘɆ ï 1 ȩȩɜ 

¶ ȦɒɕɑɎɘəɊɆ 0 Ɋȧɒ 

¶ ȷɒɋɟɋɓɎɋ ï 0 Ȩ 

¶ ȺɆɍɆ ï 180Á 

6.3.1  ȹɗɘɆɓɔɈɐɆ ɚɔɖɒɡ ɗɎɉɓɆɑɆ 

ȳɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɓɋɗəɟɋɏ ɟɋɑɐɓɎɘɋ ɔɇɑɆɗɘɢ ɕɖɋɊɈɆɖɎɘɋɑɢɓɔɉɔ ɕɖɔɗɒɔɘɖɆ ɚɔɖɒɡ 

Ɉɔɑɓɡ ɎɑɎ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȺɔɖɒɆ Ɉɔɑɓɡè Ɏ ɈɡɇɋɖɎɘɋ çɗɎɓəɗè Ɉɔ ɈɗɕɑɡɈɆɤɟɋɒ 

ɊɎɆɑɔɉɔɈɔɒ ɔɐɓɋ ɈɡɇɔɖɆ ɚɔɖɒɡ Ɉɔɑɓɡ. 

 

 
 

ȮȱȮ 

 

 

 

 

 

   

 
 

6.3.2  ȹɗɘɆɓɔɈɐɆ ɓɆɉɖəɍɐɎ 
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6.3.3  ȹɗɘɆɓɔɈɐɆ ɝɆɗɘɔɘɡ 

ȹɗɘɆɓɔɈɎɘɋ ɝɆɗɘɔɘə: ɐɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ ɍɓɆɝɋɓɎɥ ɕɆɖɆɒɋɘɖɆ ɝɆɗɘɔɘɡ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ 

ɕɆɖɆɒɋɘɖɆ çȽɆɗɘɔɘɆè, Ɇ ɍɆɘɋɒ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔ ɈɈɋɊɎɘɋ 1 Ɏ G ɓɆ ɈɗɕɑɡɈɆɤɟɋɏ ɈɎɖɘəɆɑɢɓɔɏ 

ɐɑɆɈɎɆɘəɖɋ. ȨɈɔɊ ɍɓɆɝɋɓɎɏ Ɏ ɋɊɎɓɎɜ ɎɍɒɋɖɋɓɎɥ ɘɆɐɌɋ ɒɔɌɋɘ ɔɗəɟɋɗɘɈɑɥɘɢɗɥ ɗ ɕɔɒɔɟɢɤ 

ɜɎɚɖɔɈɔɏ ɐɑɆɈɎɆɘəɖɡ Ɏ ɖəɝɐɎ ɓɆ ɕɋɖɋɊɓɋɏ ɕɆɓɋɑɎ. 

 
 

 

6.3.4  ȹɗɘɆɓɔɈɐɆ ɆɒɕɑɎɘəɊɡ 

ȰɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ ɋɊɎɓɎɜ ɎɍɒɋɖɋɓɎɥ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȦɒɕɑɎɘəɊɆè Ɏ 

ɈɡɇɋɖɎɘɋ çɊȧɒè Ɉɔ ɈɗɕɑɡɈɆɤɟɋɒ ɊɎɆɑɔɉɔɈɔɒ ɔɐɓɋ ɈɡɇɔɖɆ: 

 

 
 

6.3.5  ȹɗɘɆɓɔɈɐɆ ɗɒɋɟɋɓɎɥ 

ȹɗɘɆɓɔɈɎɘɢ ɗɒɋɟɋɓɎɋ: ɐɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ ɍɓɆɝɋɓɎɥ ɕɆɖɆɒɋɘɖɆ ɗɒɋɟɋɓɎɥ Ɉ ɕɔɑɋ 

ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȷɒɋɟɋɓɎɋè, Ɇ ɍɆɘɋɒ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔ ɈɈɋɊɎɘɋ 0 Ɏ Enter ɓɆ 

ɈɗɕɑɡɈɆɤɟɋɏ ɈɎɖɘəɆɑɢɓɔɏ ɐɑɆɈɎɆɘəɖɋ. 
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6.3.6  ȹɗɘɆɓɔɈɐɆ ɚɆɍɡ 

ȹɗɘɆɓɔɈɎɘɢ ɚɆɍə: ɐɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ ɍɓɆɝɋɓɎɥ ɕɆɖɆɒɋɘɖɆ ɚɆɍɡ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ 

ɕɆɖɆɒɋɘɖɆ çȺɆɍɆè, Ɇ ɍɆɘɋɒ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔ ɈɈɋɊɎɘɋ 180 Ɏ Enter ɓɆ ɈɗɕɑɡɈɆɤɟɋɏ 

ɈɎɖɘəɆɑɢɓɔɏ ɐɑɆɈɎɆɘəɖɋ. 

 
 

6.3.7  ȨɐɑɤɝɋɓɎɋ ɈɡɛɔɊɆ 

ȵɋɖɋɐɑɤɝɎɘɋ ɔɇɑɆɗɘɢ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȨɡɛɔɊè ɎɑɎ ɓɆɕɖɥɒəɤ ɓɆɌɒɎɘɋ 

ɐɓɔɕɐə ɈɡɛɔɊɆ, ɗɔɔɘɈɋɘɗɘɈəɤɟəɤ ɐɆɓɆɑə 1 ɓɆ ɕɋɖɋɊɓɋɏ ɕɆɓɋɑɎ. 

     
 

ȵɔɗɑɋ ɈɡɕɔɑɓɋɓɎɥ ɈɡɞɋɕɋɖɋɝɎɗɑɋɓɓɡɛ ɞɆɉɔɈ ɣɐɖɆɓ ɉɋɓɋɖɆɘɔɖɆ ɊɔɑɌɋɓ ɈɡɉɑɥɊɋɘɢ Ɉɔɘ 

ɘɆɐ: 
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6.4  ȳɆɗɘɖɔɏɐɆ ɉɆɖɒɔɓɎɐ 

ȩɆɖɒɔɓɎɐɆ ð ɣɘɔ ɕɔɊɚəɓɐɜɎɥ ɚəɓɐɜɎɎ ɉɋɓɋɖɆɜɎɎ ɗɎɓəɗɔɎɊɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ. ȴɓ ɒɔɌɋɘ 

ɈɡɈɔɊɎɘɢ ɉɆɖɒɔɓɎɐɎ ɗ ɍɆɊɆɓɓɡɒ ɕɔɖɥɊɐɔɒ, ɆɒɕɑɎɘəɊɔɏ Ɏ ɚɆɍɔɏ, ɐɔɘɔɖɡɋ Ɏɗɕɔɑɢɍəɤɘɗɥ Ɋɑɥ 

ɎɒɎɘɆɜɎɎ ɗɎɓəɗɔɎɊɆɑɢɓɡɛ Ɉɔɑɓ ɗ ɓɋɑɎɓɋɏɓɔɗɘɢɤ. 

ȳɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ, ɉɊɋ ɓɋɗəɟɋɏ ɥɈɑɥɋɘɗɥ ɗɎɓəɗɔɎɊɆɑɢɓɆɥ ɈɔɑɓɆ, 

ɟɋɑɐɓɎɘɋ ɍɓɆɝɔɐ ɓɆɗɘɖɔɏɐɎ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȩɆɖɒɔɓɎɥè, ɝɘɔɇɡ ɕɋɖɋɏɘɎ ɓɆ 

ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɉɆɖɒɔɓɎɐɎ. 

 
 

 
 

A ȷɕɋɐɘɔɉɖɆɒɒɆ ɉɆɖɒɔɓɎɐ 

B Ȩɡɇɔɖ ɘɎɕɆ ɉɆɖɒɔɓɎɐ 

C ȳɆɗɘɖɔɏɐɆ ɐɔɑɎɝɋɗɘɈɆ ɉɆɖɒɔɓɎɐ 

D ȳɆɗɘɖɔɏɐɆ ɆɒɕɑɎɘəɊɡ ɉɆɖɒɔɓɎɐ 

E ȳɆɗɘɖɔɏɐɆ ɚɆɍɡ ɉɆɖɒɔɎɐ 

F ȨɡɛɔɊ Ɏɍ ɒɋɓɤ ɓɆɗɘɖɔɏɐɎ ɉɆɖɒɔɓɎɐ 

 

6.4.1  ȸɎɕ ɉɆɖɒɔɓɎɐ 

ȰɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ ɕɆɖɆɒɋɘɖɆ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çHarm Typeè Ɏ ɈɡɇɋɖɎɘɋ ɘɎɕ 

ɉɆɖɒɔɓɎɐɎ Ɉ ɊɎɆɑɔɉɔɈɔɒ ɔɐɓɋ ɈɡɇɔɖɆ ɕɆɖɆɒɋɘɖɆ, ɐɔɘɔɖɔɋ ɕɔɥɈɎɘɗɥ ɕɔɍɌɋ. ȫɗɑɎ ɍɆɊɆɓɡ 

ɘɔɑɢɐɔ ɓɋɝɋɘɓɡɋ ɉɆɖɒɔɓɎɐɎ, ɈɡɇɋɖɎɘɋ çȳɋɝɋɘɓɡɋè; ɋɗɑɎ ɍɆɊɆɓɡ ɘɔɑɢɐɔ ɝɋɘɓɡɋ ɉɆɖɒɔɓɎɐɎ, 

ɈɡɇɋɖɎɘɋ çȽɋɘɓɡɋè; ɋɗɑɎ ɓɋɔɇɛɔɊɎɒɔ əɗɘɆɓɔɈɎɘɢ Ɏ ɓɋɝɋɘɓɡɋ, Ɏ ɝɋɘɓɡɋ ɉɆɖɒɔɓɎɐɎ, ɈɡɇɋɖɎɘɋ 

çȨɗɋè. 

 

 
 

 

6.4.2  ȰɔɑɎɝɋɗɘɈɔ ɉɆɖɒɔɓɎɐ 

ȰɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ ɍɓɆɝɋɓɎɥ ɕɆɖɆɒɋɘɖɆ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çOrderè Ɏ ɈɈɋɊɎɘɋ 

ɓɔɒɋɖ ɉɆɖɒɔɓɎɐɎ, ɐɔɘɔɖɡɏ ɇəɊɋɘ əɗɘɆɓɔɈɑɋɓ, ɓɆ ɈɎɖɘəɆɑɢɓɔɏ ɐɑɆɈɎɆɘəɖɋ, ɐɔɘɔɖɆɥ ɕɔɥɈɎɘɗɥ 

ɕɔɍɌɋ. ȫɗɑɎ type = Odd, ɒɔɌɓɔ ɈɈɋɗɘɎ ɘɔɑɢɐɔ ɓɋɝɋɘɓɔɋ ɍɓɆɝɋɓɎɋ; ȫɗɑɎ type = Even, Ɉɡ 

ɒɔɌɋɘɋ ɈɈɔɊɎɘɢ ɘɔɑɢɐɔ ɝɋɘɓɡɋ ɍɓɆɝɋɓɎɥ; ȫɗɑɎ type = All, Ɉɡ ɒɔɌɋɘɋ ɈɈɋɗɘɎ ɑɤɇɔɋ ɜɋɑɔɋ 

ɝɎɗɑɔ Ɉ ɊɎɆɕɆɍɔɓɋ ɔɘ 2 Ɋɔ ɒɆɐɗɎɒɆɑɢɓɔɏ ɉɆɖɒɔɓɎɐɎ. 
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6.4.3  ȦɒɕɑɎɘəɊɆ ɉɆɖɒɔɓɎɐ 

ȾɆɉ 1. ȰɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ ɋɊɎɓɎɜɡ ɆɒɕɑɎɘəɊɡ ɉɆɖɒɔɓɎɐɎ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ 

çamplitudeè Ɏ ɈɡɇɋɖɎɘɋ ɋɊɎɓɎɜə ɎɍɒɋɖɋɓɎɥ çVppè ɎɑɎ çdBcè. ȫɊɎɓɎɜɆ çVppè ɕɖɎɒɋɓɎɒɆ Ɋɑɥ 

əɗɘɆɓɔɈɐɎ Ɇɇɗɔɑɤɘɓɔɏ ɆɒɕɑɎɘəɊɡ ɉɆɖɒɔɓɎɐɎ, Ɇ ɋɊɎɓɎɜɆ çdBcè ɕɖɎɒɋɓɎɒɆ Ɋɑɥ əɗɘɆɓɔɈɐɎ 

ɔɘɓɔɗɎɘɋɑɢɓɔɏ ɆɒɕɑɎɘəɊɡ ɉɆɖɒɔɓɎɐɎ ɔɘɓɔɗɎɘɋɑɢɓɔ ɗɎɉɓɆɑɆ ɔɗɓɔɈɓɔɏ ɝɆɗɘɔɘɡ.  

ȾɆɉ 2. ȰɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ ɍɓɆɝɋɓɎɥ ɕɆɖɆɒɋɘɖɆ ɆɒɕɑɎɘəɊɡ ɉɆɖɒɔɓɎɐɎ, Ɇ ɍɆɘɋɒ ɈɈɋɊɎɘɋ 

ɍɓɆɝɋɓɎɋ, ɐɔɘɔɖɔɋ ɓɋɔɇɛɔɊɎɒɔ əɗɘɆɓɔɈɎɘɢ, ɓɆ ɈɗɕɑɡɈɆɤɟɋɏ ɈɎɖɘəɆɑɢɓɔɏ ɐɑɆɈɎɆɘəɖɋ. 

6.4.4  ȺɆɍɆ ɉɆɖɒɔɓɎɐ 

ȿɋɑɐɓɎɘɋ ɔɇɑɆɗɘɢ ɍɓɆɝɋɓɎɥ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çHarm Phaseè Ɏ ɈɈɋɊɎɘɋ 

ɍɓɆɝɋɓɎɋ, ɐɔɘɔɖɔɋ ɓɋɔɇɛɔɊɎɒɔ əɗɘɆɓɔɈɎɘɢ, ɓɆ ɈɎɖɘəɆɑɢɓɔɏ ɐɑɆɈɎɆɘəɖɋ, ɐɔɘɔɖɆɥ ɕɔɥɈɎɘɗɥ 

ɕɔɍɌɋ. ȫɊɎɓɎɜɆ ɚɆɍɡ Á 

6.4.5  ȨɐɑɤɝɋɓɎɋ ɉɆɖɒɔɓɎɐ 

ȵɔɗɑɋ ɘɔɉɔ ɐɆɐ Ɉɗɋ ɕɆɖɆɒɋɘɖɡ ɉɆɖɒɔɓɎɐ ɍɆɊɆɓɡ, Ɉ ɔɇɑɆɗɘɎ ɕɖɋɊɈɆɖɎɘɋɑɢɓɔɉɔ ɕɖɔɗɒɔɘɖɆ 

ɚɔɖɒɡ Ɉɔɑɓɡ ɒɔɌɓɔ ɕɖɋɊɈɆɖɎɘɋɑɢɓɔ ɕɖɔɗɒɔɘɖɋɘɢ ɚɔɖɒə Ɉɔɑɓɡ Ɉɔ Ɉɖɋɒɋɓɓɔɏ ɔɇɑɆɗɘɎ, Ɇ 

ɉɆɖɒɔɓɎɐɎ Ɏ Ɏɛ ɕɖɎɇɑɎɍɎɘɋɑɢɓəɤ ɆɒɕɑɎɘəɊə ɒɔɌɓɔ ɕɖɔɗɒɔɘɖɋɘɢ Ɉ ɗɕɋɐɘɖɋ ɉɆɖɒɔɓɎɐ. ȵɔɗɑɋ 

ɕɔɊɘɈɋɖɌɊɋɓɎɥ ɈɋɖɓɎɘɋɗɢ ɓɆ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ Ɏ ɟɋɑɐɓɎɘɋ ɔɇɑɆɗɘɢ 

ɕɋɖɋɐɑɤɝɆɘɋɑɥ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȩɆɖɒɔɓɎɥè, ɝɘɔɇɡ ɈɐɑɤɝɎɘɢ ɚəɓɐɜɎɤ 

ɉɆɖɒɔɓɎɐɎ. 

 

 
 

ȵɖɎɒɋɖ: ȹɗɘɆɓɔɈɎɘɢ ɓɆ ɐɆɓɆɑɋ 1 ɈɡɛɔɊɓɔɏ ɗɎɉɓɆɑ ɗɎɓəɗɔɎɊɆɑɢɓɔɏ ɚɔɖɒɡ ɗɔ 

ɗɑɋɊəɤɟɎɒɎ ɕɆɖɆɒɋɘɖɆɒɎ: 

¶ ȽɆɗɘɔɘɆ ɗɎɉɓɆɑɆ 1 ɐȩɜ 

¶ ȦɒɕɑɎɘəɊɆ ɔɗɓɔɈɓɔɉɔ ɗɎɉɓɆɑɆ 0 Ɋȧɒ 

¶ ȨɘɔɖɆɥ ɉɆɖɒɔɓɎɐɆ ɆɒɕɑɎɘəɊɆ -30 Ɋȧɗ, ɚɆɍɆ 0Á 

¶ ȸɖɋɘɢɥ ɉɆɖɒɔɓɎɐɆ ɆɒɕɑɎɘəɊɆ -40 Ɋȧɗ, ɚɆɍɆ 0Á 

 

ȪɋɏɗɘɈɎɥ: 

1.  ȹɗɘɆɓɔɈɎɘɋ ɚɔɖɒə ɗɎɉɓɆɑɆ, ɝɆɗɘɔɘə Ɏ ɆɒɕɑɎɘəɊə ɔɗɓɔɈɓɔɉɔ ɗɎɉɓɆɑɆ 

2.  ȳɆɗɘɖɔɏɐɆ ɉɆɖɒɔɓɎɐ 

¶ ȸ.ɐ. ɓəɌɓɡ ɊɈɋ ɉɆɖɒɔɓɎɐɎ, ɓɋɔɇɛɔɊɎɒɔ Ɉ ɓɆɗɘɖɔɏɐɆɛ ɈɡɇɖɆɘɢ 

ɕɆɖɆɒɋɘɖ All  (Ȩɗɋ) 

¶ ȷɓɆɝɆɑɆ ɓɆɗɘɖɔɎɘɢ Ɉɘɔɖəɤ ɉɆɖɒɔɓɎɐə ɈɡɇɖɆɈ Harm  Order  ç2è 

¶ ȹɗɘɆɓɔɈɎɘɢ ɋɋ ɆɒɕɑɎɘəɊə Ɏ ɚɆɍə 

¶ ȭɆɘɋɒ ɗɊɋɑɆɘɢ ɘɔɌɋ ɗɆɒɔɋ Ɋɑɥ ɘɖɋɘɢɋɏ ɉɆɖɒɔɓɎɐɎ 

 
 

3.  ȨɋɖɓɎɘɋɗɢ ɓɆ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ ɗɎɓəɗɔɎɊɆɑɢɓɔɏ 

Ɉɔɑɓɡ Ɏ əɗɘɆɓɔɈɎɘɋ ɕɋɖɋɐɑɤɝɆɘɋɑɢ çHarmonicè Ɉ ɕɔɑɔɌɋɓɎɋ çOnè. 
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ȷɕɋɐɘɖ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ ɇəɊɋɘ ɈɡɉɑɥɊɋɘɢ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 

 

 
 

6.5  ȳɆɗɘɖɔɏɐɆ ɞəɒɆ 

ȺəɓɐɜɎɥ ɉɋɓɋɖɆɜɎɎ ɞəɒɆ ɒɔɌɋɘ ɗɔɍɊɆɈɆɘɢ ɉɆəɗɗɔɈɗɐɎɏ ɞəɒ ɗ ɓɆɗɘɖɆɎɈɆɋɒɔɏ ɕɔɑɔɗɔɏ 

ɕɖɔɕəɗɐɆɓɎɥ. 

 
 

A ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɔɘɐɑɔɓɋɓɎɥ əɖɔɈɓɥ ɗɎɉɓɆɑɆ 

B ȳɆɗɘɖɔɏɐɆ ɗɒɋɟɋɓɎɥ ɗɎɉɓɆɑɆ 

C ȨɐɑɤɝɋɓɎɋ ɓɆɗɘɖɔɏɐɎ (ɕɔɑɔɗɡ) ɝɆɗɘɔɘɡ ɗɎɉɓɆɑɆ 

D ȳɆɗɘɖɔɏɐɆ ɝɆɗɘɔɘɡ (ɕɔɑɔɗɡ) 
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6.6  ȹɗɘɆɓɔɈɐɆ ɕɆɖɆɒɋɘɖɔɈ ɞəɒɆ 

ȵɆɖɆɒɋɘɖɡ ɞəɒɆ ɈɐɑɤɝɆɤɘ çStdevè Ɏ çMeanè. ȵɔɗɐɔɑɢɐə ɞəɒ ɕɔɊɝɎɓɥɋɘɗɥ 

ɖɆɗɕɖɋɊɋɑɋɓɎɤ ȩɆəɗɗɆ (ɓɔɖɒɆɑɢɓɔɒə ɖɆɗɕɖɋɊɋɑɋɓɎɤ), ɗɖɋɊɓɋɋ ɍɓɆɝɋɓɎɋ (m) Ɏ ɗɘɆɓɊɆɖɘɓɔɋ 

ɔɘɐɑɔɓɋɓɎɋ (ů) ɒɔɉəɘ ɛɆɖɆɐɘɋɖɎɍɔɈɆɘɢ ɋɉɔ ɖɆɗɕɖɋɊɋɑɋɓɎɋ. 

 

 

Ⱦəɒ 

Stdev  ȷɘɆɓɊɆɖɘɓɔɋ ɔɘɐɑɔɓɋɓɎɋ 

Mean  ȷɖɋɊɓɋɋ ɍɓɆɝɋɓɎɋ (ɒɆɘɋɒɆɘɎɝɋɗɐɔɋ ɔɌɎɊɆɓɎɋ) 

 

6.6.1  ȹɗɘɆɓɔɈɐɆ ɕɔɑɔɗɡ 

Ƚɘɔɇɡ əɗɘɆɓɔɈɎɘɢ ɕɔɑɔɗə ɕɖɔɕəɗɐɆɓɎɥ ɞəɒɆ, ɗɓɆɝɆɑɆ ɐɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ 

ɕɋɖɋɐɑɤɝɆɘɋɑɥ Ɉ ɔɐɓɋ ɓɆɗɘɖɔɏɐɎ ɕɔɑɔɗɡ ɕɖɔɕəɗɐɆɓɎɥ, ɍɆɘɋɒ ɐɔɗɓɎɘɋɗɢ ɔɇɑɆɗɘɎ ɍɓɆɝɋɓɎɥ, Ɇ 

ɍɆɘɋɒ ɈɈɋɊɎɘɋ ɍɓɆɝɋɓɎɋ Ɏ ɋɊɎɓɎɜə ɎɍɒɋɖɋɓɎɥ ɓɆ ɈɗɕɑɡɈɆɤɟɋɏ ɈɎɖɘəɆɑɢɓɔɏ ɐɑɆɈɎɆɘəɖɋ. 

 

ȵȶȮȲȫȶ ï ȹɗɘɆɓɔɈɐɆ ɓɆ Ɉɘɔɖɔɒ ɐɆɓɆɑɋ ɉɋɓɋɖɆɘɔɖɆ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ ɞəɒɆ ɗɔ 

ɗɑɋɊəɤɟɎɒɎ ɕɆɖɆɒɋɘɖɆɒɎ:  
 

¶ Stdev= 100 mVrms  

¶ Mean = 0 V  

¶ ȵɔɑɔɗɆ = 1 MHz 

¶ ȨɡɛɔɊɓɔɋ ɗɔɕɖɔɘɎɈɑɋɓɎɋ 1 Ȳɔɒ 

ȾȦȩȮ:  

1. ȵɋɖɋɐɑɤɝɎɘɋɗɢ ɓɆ CH2. 

2. ȹɗɘɆɓɔɈɎɘɋ ɚɔɖɒə ɗɎɉɓɆɑɆ ɓɆ çȾəɒè. 

3. ȹɗɘɆɓɔɈɎɘɋ "Load" ɓɆ çHiZè. 

4. ȹɗɘɆɓɔɈɎɘɋ çStdevè ɓɆ 100 ɒȨ. 

5. ȹɗɘɆɓɔɈɎɘɋ òMeanò ɓɆ 0 Ȩ. 

6. Ȩ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ çBandwidthè əɗɘɆɓɔɈɎɘɋ 1 Ȳȩɜ. 

7. ȨɐɑɤɝɎɘɋ ɈɡɛɔɊ  

 

 
 

ȷɎɉɓɆɑ ɗ əɐɆɍɆɓɓɡɒɎ əɗɘɆɓɔɈɐɆɒɎ ɇəɊɋɘ ɈɡɉɑɥɊɋɘɢ Ɉɔɘ ɘɆɐ: 
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6.7  ȳɆɗɘɖɔɏɐɆ ȵɗɋɈɊɔɗɑəɝɆɏɓɔɏ ɊɈɔɎɝɓɔɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 
( PRBS )  

ȩɋɓɋɖɆɘɔɖ ɒɔɌɋɘ ɉɋɓɋɖɎɖɔɈɆɘɢ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ PRBS ɗ ɒɆɐɗɎɒɆɑɢɓɔɏ ɗɐɔɖɔɗɘɢɤ 

ɕɋɖɋɊɆɝɎ 312,5 ȲɇɎɘ/ɗ. 

 

 
 

A ȷɐɔɖɔɗɘɢ ɕɋɖɋɊɆɝɎ / ȵɋɖɎɔɊ 

B ȦɒɕɑɎɘəɊɆ / ɈɋɖɛɓɎɏ ɕɖɋɊɋɑ 

C ȷɒɋɟɋɓɎɋ / ɓɎɌɓɎɏ ɕɖɋɊɋɑ 

D ȱɔɉɎɝɋɗɐɎɏ əɖɔɈɋɓɢ 

E ȪɑɎɓɆ 

F ȷɐɔɖɔɗɘɢ ɓɆɖɆɗɘɆɓɎɥ / ɗɕɆɊɆ 
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6.7.1  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ PRBS  

ȵɆɖɆɒɋɘɖɡ ɗɎɉɓɆɑɆ PRBS ɕɔɐɆɍɆɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. ȲɋɘɔɊ ɓɆɗɘɖɔɏɐɎ ɔɘɓɔɗɎɘɗɥ ɐɆɐ 

ɓɆɗɘɖɔɏɐɆ ɗɎɓəɗɔɎɊɡ. 

 

Bit rate/ Period  Bit rate = 1/ Period  

Amplitude / High level  

Offset /Low level  

ȳɆɗɘɖɆɎɈɆɋɘɗɥ ɘɆɐ Ɍɋ ɐɆɐ Ɏ ə ɗɎɓəɗɔɎɊɡ 

Logic Level  ȷɑəɌɎɘ Ɋɑɥ ɇɡɗɘɖɔɏ ɓɆɗɘɖɔɏɐɎ ɆɒɕɑɎɘəɊɡ ɓɆ ɗɘɆɓɊɆɖɘɓɡɏ 

əɖɔɈɋɓɢ. ȷɒɔɘɖɎ ɘɆɇɑɎɜə ɓɎɌɋ. 

Length  PRBS ï 3é32 ɝɘɔ ɗɔɔɘɈɋɘɗɘɈəɋɘ (23-1)é(232 -1)  

Edge  ȴɘɓɔɗɎɘɗɥ ɐ ɈɖɋɒɋɓɎ ɓɆɖɆɗɘɆɓɎɥ 10%é90% Ɏ ɈɖɋɒɋɓɎ ɗɕɆɊɆ 

90%é10%, ɗ ɋɊɎɓɎɜɋɏ ɎɍɒɋɖɋɓɎɥ - ɗɋɐəɓɊɡ. ȳɆɖɆɗɘɆɤɟɎɏ Ɏ 

ɗɕɆɊɆɤɟɎɏ ɚɖɔɓɘɡ əɗɘɆɓɆɈɑɎɈɆɤɘɗɥ ɔɊɓɔɈɖɋɒɋɓɓɔ 

 

ȱɔɉɎɝɋɗɐɎɏ (Logic ) 

əɖɔɈɋɓɢ 

ȦɒɕɑɎɘəɊɆ (Ȩɕ-ɕ)  ȷɒɋɟɋɓɎɋ (Ȩ) 

TTL / CMOS  5,00  2,50  

LVTTL / LVCMOS  3,30  1,65  

ECL 0,80  -1,30  

LVPECL 0,80  2,00  

LVDS 0,35  1,25  

 

ȵȶȮȲȫȶ ï ȹɗɘɆɓɔɈɎɒ ɓɆ ɕɋɖɈɔɒ ɐɆɓɆɑɋ ɗɎɉɓɆɑ PRBS ɗɔ ɗɑɋɊəɤɟɎɒɎ ɕɆɖɆɒɋɘɖɆɒɎ 

¶ ȪɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ ɈɡɛɔɊ, Ɉɓɋɞɓɥɥ ɊɎɚ ɓɆɉɖəɍɐɆ 100 ȴɒ 

¶ ȷɐɔɖɔɗɘɢ - 122,88 Ȳɇɗ 

¶ ȦɒɕɑɎɘəɊɆ ï 300 ɒȨɕ-ɕ 

¶ Common mode ï 600 ɒȨ 

¶ ȪɑɎɓɆ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ï 7 

¶ ȷɐɔɖɔɗɘɢ ɓɆɖɆɗɘɆɓɎɥ / ɗɕɆɊɆ 1 ɓɗ 

 

ȪȫȯȷȸȨȮɅ 

 

1.  Ȩ çȳɆɗɘɖɔɏɐɆɛ ɈɡɈɔɊɆè əɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɖɋɌɎɒɆ ɈɡɈɔɊɆ CH1CH1 ɍɓɆɝɋɓɎɋ 

çȪɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏè (ɕɔɊɖɔɇɓɔɗɘɎ ɗɒ. Ɉ ɖɆɍɊɋɑɋ çȳɆɗɘɖɔɏɐɆ 

ɓɋɗɎɒɒɋɘɖɎɝɓɔɉɔ/ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɖɋɌɎɒɆè), ɗɔɋɊɎɓɎɘɋ ɐɑɋɒɒə ç+è CH1CH1 

ɗ ɐɑɋɒɒɔɏ ç+è 100-ȴɒɓɔɏ ɐɑɋɒɒɡ. ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɆɥ ɓɆɉɖəɍɐɆ, Ɇ ɐɑɋɒɒɆ ç-è 

ɐɆɓɆɑɆ CH1 ɐ ɐɔɓɜə ç-è ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɏ ɓɆɉɖəɍɐɎ 100 ȴɒ. 

2.  ȳɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ Ɋɑɥ ɐɆɓɆɑɆ CH1CH1 əɗɘɆɓɔɈɎɘɋ 

çɓɆɉɖəɍɐəè ɓɆ 100 ȴɒ. 

3.  ȹɗɘɆɓɔɈɎɘɋ ɇɎɘɖɋɏɘ ɓɆ 122,88 ȲɇɎɘ/ɗ; 

4.  ȹɗɘɆɓɔɈɎɘɋ ɆɒɕɑɎɘəɊə ɓɆ 300 ɒȨɕɎɐ-ɕɎɐ Ɏ ɗɒɋɟɋɓɎɋ ɓɆ 0. 

5.  ȹɗɘɆɓɔɈɎɘɋ çȴɇɟɎɏ ɖɋɌɎɒè ɓɆ 600 ɒȨ. 

6.  ȹɗɘɆɓɔɈɎɘɋ çȪɑɎɓɆè ɓɆ PRBS-7.  

7.  ȹɗɘɆɓɔɈɎɘɋ çȵɔɊɠɋɒ/ɗɕɆɊè ɓɆ 1 ɓɗ. 

8.  ȨɐɑɤɝɎɘɋ ɈɡɛɔɊ 

 

ȷɑɋɊəɥ ɈɡɞɋəɐɆɍɆɓɓɡɒ ɞɆɉɆɒ, ɒɔɌɓɔ ɈɡɈɋɗɘɎ ɔɌɎɊɆɋɒəɤ ɚɔɖɒə ɗɎɉɓɆɑɆ PRBS. 

ȷɘɖɆɓɎɜɆ ɕɆɖɆɒɋɘɖɔɈ ɕɔɗɑɋ ɓɆɗɘɖɔɏɐɎ ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 
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ȺɆɐɘɎɝɋɗɐɆɥ ɚɔɖɒɆ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ PRBS ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ. C1 

ɔɗɜɎɑɑɔɉɖɆɚɆ ɍɆɛɈɆɘɡɈɆɋɘ ç+è ɐɔɓɋɜ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ, Ɇ C2 ɍɆɛɈɆɘɡɈɆɋɘ ç-è 

ɐɔɓɋɜ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ, F1 = C1-C2, ɘɔ ɋɗɘɢ ɣɐɈɎɈɆɑɋɓɘɓɡɏ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ 

ɗɎɉɓɆɑ. 

 

 

 

 

 

 
 

Ȩ ɣɘɔɒ ɕɖɎɒɋɖɋ ɕɖɎɑɔɌɋɓɎɥ, ɕɔɗɐɔɑɢɐə ɗɎɓɚɆɍɓɡɏ ɖɋɌɎɒ ɔɉɖɆɓɎɝɋɓ (-1 Ȩ ~ +1 Ȩ), 

ɓɋɐɔɘɔɖɡɋ əɖɔɈɓɎ ɗ ɇɔɑɢɞɎɒɎ ɗɎɓɚɆɍɓɡɒɎ ɓɆɕɖɥɌɋɓɎɥɒɎ, ɘɆɐɎɋ ɐɆɐ LVDS (1,25 Ȩ) Ɏ LVPECL 

(2,0 Ȩ), ɓɋ ɒɔɉəɘ ɇɡɘɢ ɗɒɔɊɋɑɎɖɔɈɆɓɡ. ȦɑɢɘɋɖɓɆɘɎɈɔɏ ɥɈɑɥɋɘɗɥ ɒɔɊɋɑɎɖɔɈɆɓɎɋ 

ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɈɡɛɔɊɆ ɊɈəɒɥ ɊɔɕɔɑɓɎɘɋɑɢɓɡɒɎ ɓɋɗɎɒɒɋɘɖɎɝɓɡɒɎ ɈɡɛɔɊɆɒɎ. 

ȳɎɌɋ ɕɖɎɈɋɊɋɓ ɕɖɎɒɋɖ ɎɒɎɘɆɜɎɎ ɕɆɖɡ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɛ ɈɡɛɔɊɔɈ ɝɋɖɋɍ ɊɈɆ 

ɓɋɗɎɒɒɋɘɖɎɝɓɡɛ ɈɡɛɔɊɆ. 

 

¶ ȪɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ ɈɡɛɔɊ, Ɉɓɋɞɓɥɥ ɊɎɚ ɓɆɉɖəɍɐɆ 100 ȴɒ 

¶ ȷɐɔɖɔɗɘɢ - 300  Ȳɇɗ 
¶ LVPECL  

¶ ȪɑɎɓɆ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ï 32  

¶ ȷɐɔɖɔɗɘɢ ɓɆɖɆɗɘɆɓɎɥ / ɗɕɆɊɆ 1 ɓɗ 
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ȪȫȯȷȸȨȮɅ 

 

1.  Ȩ ɖɆɍɊɋɑɋ çȳɆɗɘɖɔɏɐɆ ɈɡɈɔɊɆè əɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɖɋɌɎɒɆ ɈɡɈɔɊɆ ɐɆɓɆɑɆ 1 ɍɓɆɝɋɓɎɋ 

çȴɊɓɔɗɘɔɖɔɓɓɎɏè (ɕɔɊɖɔɇɓɔɗɘɎ ɗɒ. Ɉ ɖɆɍɊɋɑɋ çȳɆɗɘɖɔɏɐɎ 

ɓɋɗɎɒɒɋɘɖɎɝɓɔɉɔ/ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɖɋɌɎɒɆè), ɗɔɋɊɎɓɎɘɋ ɐɑɋɒɒə ç+è ɐɆɓɆɑɆ 1 ɗ 

ɐɔɓɜɔɒ ç+è ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɆɥ ɓɆɉɖəɍɐɆ 100 ȴɒ Ɏ ɐɑɋɒɒɆ ç+è CH2 ɐ ɐɔɓɜə ç-è 

ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɏ ɓɆɉɖəɍɐɎ 100 ȴɒ 

2.  ȳɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ ɐɆɓɆɑɆ CH1 əɗɘɆɓɔɈɎɘɋ ɓɆɉɖəɍɐə ɓɆ 50 ȴɒ. 

3.  ȹɗɘɆɓɔɈɎɘɋ çȧɎɘɖɋɏɘè ɓɆ 300 ȲɇɎɘ/ɗ; 

4.  ȹɗɘɆɓɔɈɎɘɋ çȱɔɉɎɝɋɗɐɎɏ əɖɔɈɋɓɢè ɓɆ çLVPECLè, Ɏ əɗɘɖɔɏɗɘɈɔ ɆɈɘɔɒɆɘɎɝɋɗɐɎ əɗɘɆɓɔɈɎɘ 

çȦɒɕɑɎɘəɊɆè ɓɆ 800 ɒȨɕɎɐ-ɕɎɐ Ɏ çȷɒɋɟɋɓɎɋè ɓɆ 2 Ȩ; 

5.  ȹɗɘɆɓɔɈɎɘɋ ɊɑɎɓə ɓɆ PRBS-32;  

6.  ȹɗɘɆɓɔɈɎɘɋ çȵɔɊɠɋɒ/ɗɕɆɊè ɓɆ 1 ɓɗ; 

7.  ȳɆ ɗɘɖɆɓɎɜɋ çDual Channelè ɈɡɕɔɑɓɎɘɋ ɔɕɋɖɆɜɎɤ çCH1-> CH2è ɔɕɋɖɆɜɎɎ çChannel 

Copyè, ɝɘɔɇɡ ɗɐɔɕɎɖɔɈɆɘɢ ɕɆɖɆɒɋɘɖɡ CH1 Ɉ CH2. ȫɗɑɎ Ɉɡ ɛɔɘɎɘɋ, ɝɘɔɇɡ ɐɆɓɆɑ CH2 

ɎɍɒɋɓɎɑɗɥ ɓɆ CH1, ɈɐɑɤɝɎɘɋ çFreq Couplingè, çAmplitude Couplingè Ɏ çPhase Couplingè Ɉ 

çChannel Couplingè Ɏ əɗɘɆɓɔɈɎɘɋ çFreq Ratioè = 1, çAmpl Ratioè = 1è Ɏ çPhase Ratioè. "= 

1 (ɕɔɊɖɔɇɓɔɗɘɎ ɗɒ. Ɉ ɖɆɍɊɋɑɋ "ȴɘɗɑɋɌɎɈɆɓɎɋ/ɗɈɥɍɡɈɆɓɎɋ/ɐɔɕɎɖɔɈɆɓɎɋ ɐɆɓɆɑɔɈ"); 

8.  Ȩ ɓɆɗɘɖɔɏɐɆɛ ɈɡɛɔɊɆ əɗɘɆɓɔɈɎɘɋ ɕɔɑɥɖɓɔɗɘɢ ɐɆɓɆɑɆ CH2 ɓɆ çȮɓɈɋɖɗɎɥè; 

9.  ȨɐɑɤɝɎɘɋ ɈɡɛɔɊ ɔɇɔɎɛ ɐɆɓɆɑɔɈ. 

ȷɑɋɊəɥ ɈɡɞɋəɐɆɍɆɓɓɡɒ ɞɆɉɆɒ, ɒɔɌɓɔ ɈɡɈɋɗɘɎ ɔɌɎɊɆɋɒəɤ ɚɔɖɒə ɗɎɉɓɆɑɆ PRBS. 

ȷɘɖɆɓɎɜɆ ɕɆɖɆɒɋɘɖɔɈ ɕɔɗɑɋ ɓɆɗɘɖɔɏɐɎ ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 

 

 
 

ȺɆɐɘɎɝɋɗɐɆɥ ɚɔɖɒɆ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ PRBS ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ. C1 

ɔɗɜɎɑɑɔɉɖɆɚɆ ɍɆɛɈɆɘɡɈɆɋɘ ç+è ɐɔɓɋɜ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ, C3 ɍɆɛɈɆɘɡɈɆɋɘ ç-è 

ɐɔɓɋɜ, F1 = C1-C3, ɘɔ ɋɗɘɢ ɣɐɈɎɈɆɑɋɓɘɓɡɏ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ ɗɎɉɓɆɑ. 
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6.8  ȷɎɉɓɆɑɡ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ ARB 

ȷɎɉɓɆɑ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ ɔɇɋɗɕɋɝɎɈɆɋɘ ɊɈɆ ɖɋɌɎɒɆ: AFG Ɏ AWG. ȳɆ ɗɘɖɆɓɎɜɋ 

ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ, ɉɊɋ ɓɋɗəɟɎɒ ɥɈɑɥɋɘɗɥ ɗɎɉɓɆɑ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ, ɟɋɑɐɓɎɘɋ 

ɔɇɑɆɗɘɢ ɍɓɆɝɋɓɎɏ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȶɋɌɎɒè, ɝɘɔɇɡ ɈɡɇɖɆɘɢ ɘɖɋɇəɋɒɡɏ ɖɋɌɎɒ: 

 

 

 
 

6.8.1  ȶɋɌɎɒ AFG  

Ȩ ɖɋɌɎɒɋ AFG ɉɋɓɋɖɆɘɔɖ ɗɎɉɓɆɑɔɈ ɈɡɊɆɋɘ ɗɎɉɓɆɑ ɍɆɊɆɓɓɔɏ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ ɘɆɐ 

Ɍɋ, ɐɆɐ ɘɖɆɊɎɜɎɔɓɓɡɋ ɉɋɓɋɖɆɘɔɖɡ ɕɖɥɒɔɉɔ ɜɎɚɖɔɈɔɉɔ ɗɎɓɘɋɍɆ (DDS). Ȩ ɣɘɔ Ɉɖɋɒɥ ɇɆɍɔɈɆɥ 

ɓɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɆ ɚɔɖɒɡ Ɉɔɑɓɡ ɘɆɐɆɥ Ɍɋ, ɐɆɐ Ɏ Ɋɑɥ ɗɎɓəɗɔɎɊɆɑɢɓɔɏ Ɉɔɑɓɡ. ȷɒ. ɖɆɍɊɋɑ 

çȳɆɗɘɖɔɏɐɆ ɗɘɆɓɊɆɖɘɓɔɏ ɚɔɖɒɡ Ɉɔɑɓɡè. 

Ȫɑɥ ɈɡɇɔɖɆ ɎɗɘɔɝɓɎɐɆ ɊɆɓɓɡɛ Ɏ ɖɋɊɆɐɘɎɖɔɈɆɓɎɥ ɕɖɔɎɍɈɔɑɢɓɔɏ Ɉɔɑɓɡ ɔɇɖɆɘɎɘɋɗɢ ɐ 

ɖɆɍɊɋɑə çȮɗɘɔɝɓɎɐ ɊɆɓɓɡɛè. 

 

6.8.2  ȶɋɌɎɒ AWG  

Ȩ ɖɋɌɎɒɋ AWG ɉɋɓɋɖɆɘɔɖ ɗɎɉɓɆɑɔɈ Ɏɗɕɔɑɢɍəɋɘ ɘɋɛɓɔɑɔɉɎɤ SIGLENT  TrueArb  (ɖɎɗ. 9.2) Ɏ 

ɈɡɈɔɊɎɘ əɐɆɍɆɓɓəɤ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ ɗɎɉɓɆɑɆ ɘɔɝɐɆ ɍɆ ɘɔɝɐɔɏ ɗ ɍɆɊɆɓɓɔɏ ɕɔɑɢɍɔɈɆɘɋɑɋɒ 

ɝɆɗɘɔɘɔɏ ɊɎɗɐɖɋɘɎɍɆɜɎɎ. TrueArb  ɕɖɋɔɊɔɑɋɈɆɋɘ ɈɓəɘɖɋɓɓɎɋ Ɋɋɚɋɐɘɡ ɘɖɆɊɎɜɎɔɓɓɔɏ 

ɘɋɛɓɔɑɔɉɎɎ DDS, ɐɔɘɔɖɡɋ ɒɔɉəɘ əɈɋɑɎɝɎɈɆɘɢ ɊɌɎɘɘɋɖ Ɏ ɎɗɐɆɌɋɓɎɥ ɕɖɎ ɉɋɓɋɖɆɜɎɎ 

ɕɖɔɎɍɈɔɑɢɓɡɛ Ɉɔɑɓ, ɗɔɛɖɆɓɥɥ ɕɖɎ ɣɘɔɒ ɘɆɐɎɋ ɕɖɋɎɒəɟɋɗɘɈɆ, ɐɆɐ ɓɎɍɐɆɥ ɗɘɔɎɒɔɗɘɢ, ɕɖɔɗɘɔɘɆ 

Ɏ ɉɎɇɐɔɗɘɢ. 
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ȵɖɎɓɜɎɕ ɖɆɇɔɘɡ SIGLENT  TrueArb  

 

 
 

A ȴɐɓɔ ɚɔɖɒɡ ɗɎɉɓɆɑɆ 

B ȵɆɖɆɒɋɘɖɡ ɝɆɗɘɔɘɡ ɊɎɗɐɖɋɘɎɍɆɜɎɎ/ɝɆɗɘɔɘɡ 

C ȳɆɗɘɖɔɏɐɆ ɆɒɕɑɎɘəɊɡ 

D ȶɋɌɎɒ (AWG ɎɑɎ AFG)  

E ȮɗɘɔɝɓɎɐ ɗɎɉɓɆɑɆ 

 Ȩɗɘɖɔɋɓɓɡɋ ɚɔɖɒɡ ɗɎɉɓɆɑɆ 

Ȯɍ ɚɆɏɑɆ 

Ȯɍ ɕɖɔɉɖɆɒɒɡ EasyWaveX  

F ȳɆɗɘɖɔɏɐɆ ɎɓɘɋɖɕɔɑɥɜɎɎ 

 0-ordeer hold  Zero -order hold  

Linear  ȱɎɓɋɏɓɆɥ ɎɓɘɋɖɕɔɑɥɜɎɥ 

Sinc  Sinx/x  

Sinc27  Sinx/x  ɗɐɔɒɇɎɓɎɖɔɈɆɓɓɆɥ ɗ ɓɎɍɐɔɝɆɗɘɔɘɓɡɒ ɚɎɑɢɘɖɔɒ, 

ɕɔɑɔɗɆ = 0,27ɛ ɝɆɗɘɔɘɆ ɊɎɗɐɖɋɘɎɍɆɜɎɎ 

Sinc13  Sinx/x ɗɐɔɒɇɎɓɎɖɔɈɆɓɓɆɥ ɗ ɓɎɍɐɔɝɆɗɘɔɘɓɡɒ ɚɎɑɢɘɖɔɒ, 

ɕɔɑɔɗɆ = 0,27ɛ ɝɆɗɘɔɘɆ ɊɎɗɐɖɋɘɎɍɆɜɎɎ 

G ȳɆɗɘɖɔɏɐɆ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

H ȳɆɗɘɖɔɏɐɆ ɒɆɖɐɋɖɔɈ 
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6.8.3  ȮɗɘɔɝɓɎɐ ɗɎɉɓɆɑɆ 

ȰɔɗɓɎɘɋɗɢ ɍɓɆɝɐɆ  ɓɆɗɘɖɔɏɐɎ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȮɗɘɔɝɓɎɐè, ɝɘɔɇɡ 

ɕɋɖɋɏɘɎ ɓɆ ɗɘɖɆɓɎɜə ɈɡɇɔɖɆ ɎɗɘɔɝɓɎɐɆ ɊɆɓɓɡɛ. ȮɗɘɔɝɓɎɐɎ ɊɆɓɓɡɛ ɈɐɑɤɝɆɤɘ Ɉɗɘɖɔɋɓɓɡɏ, Ɏɍ 

ɚɆɏɑɆ Ɏ EasyWaveX. ȿɋɑɐɓɎɘɋ ɔɇɑɆɗɘɢ ɘɎɕɆ ɎɗɘɔɝɓɎɐɆ ɊɆɓɓɡɛ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ 

çȮɗɘɔɝɓɎɐè, Ɇ ɍɆɘɋɒ ɈɡɇɋɖɎɘɋ ɎɗɘɔɝɓɎɐ ɊɆɓɓɡɛ Ɉɔ ɈɗɕɑɡɈɆɤɟɋɒ ɗɕɎɗɐɋ. 

 

 

 

Ȩɗɘɖɔɋɓɓɡɋ ɚɔɖɒɡ ɗɎɉɓɆɑɆ 

Ȩɗɘɖɔɋɓɓɡɋ ɗɎɉɓɆɑɡ ɕɖɋɊɗɘɆɈɑɥɤɘ ɗɔɇɔɏ ɗɋɖɎɤ ɕɖɋɊəɗɘɆɓɔɈɑɋɓɓɡɛ ɗɎɉɓɆɑɔɈ Ɉ 

ɉɋɓɋɖɆɘɔɖɋ ɗɎɉɓɆɑɔɈ. ȫɗɘɢ ɓɋɗɐɔɑɢɐɔ ɘɎɕɔɈ: Common, Math, Engineering, Window, Trigo , 

Square, Medical electronic, Modulation, Filter Ɏ Demo. Ȫɑɥ ɐɆɌɊɔɉɔ ɘɎɕɆ ɒɔɌɓɔ ɈɡɇɖɆɘɢ 

ɖɆɍɑɎɝɓɡɋ ɚɔɖɒɡ Ɉɔɑɓɡ. 

ȿɋɑɐɓɎɘɋ ɔɇɑɆɗɘɢ ɍɓɆɝɋɓɎɏ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȸɎɕ Ɉɔɑɓɡè, Ɇ ɍɆɘɋɒ 

ɈɡɇɋɖɎɘɋ ɚɔɖɒə Ɉɔɑɓɡ Ɏɍ ɗɕɎɗɐɆ ɚɔɖɒ Ɉɔɑɓɡ ɗɕɖɆɈɆ. ȫɗɑɎ ɓɆ ɗɘɖɆɓɎɜɋ ɓɋɈɔɍɒɔɌɓɔ 

ɔɘɔɇɖɆɍɎɘɢ Ɉɗɋ ɔɗɜɎɑɑɔɉɖɆɒɒɡ, Ɉ ɕɖɆɈɔɏ ɝɆɗɘɎ ɗɕɎɗɐɆ ɕɔɥɈɎɘɗɥ ɕɔɑɔɗɆ ɕɖɔɐɖəɘɐɎ. 

ȵɖɔɐɖəɘɎɘɋ ɕɔɑɔɗə ɈɈɋɖɛ Ɏ ɈɓɎɍ, ɝɘɔɇɡ ɕɖɔɗɒɔɘɖɋɘɢ Ɉɋɗɢ ɗɕɎɗɔɐ. 

 

 

 
 

 

Ȯɍ ɚɆɏɑɆ 

çȮɍ ɚɆɏɑɆè ɕɖɋɊɓɆɍɓɆɝɋɓ Ɋɑɥ ɈɡɍɔɈɆ ɚɆɏɑɆ ɗɎɉɓɆɑɆ, ɗɔɛɖɆɓɋɓɓɔɉɔ Ɉ ɑɔɐɆɑɢɓɔɒ 

ɐɆɘɆɑɔɉɋ ɎɑɎ ɓɆ Ɉɓɋɞɓɋɒ USB-ɓɆɐɔɕɎɘɋɑɋ. ȫɗɑɎ ɎɗɘɔɝɓɎɐɔɒ ɊɆɓɓɡɛ ɥɈɑɥɋɘɗɥ çȮɍ ɚɆɏɑɆè, 

ɚɆɏɑɔɈɡɏ ɒɋɓɋɊɌɋɖ ɇəɊɋɘ ɈɡɍɈɆɓ ɆɈɘɔɒɆɘɎɝɋɗɐɎ. ȨɡɇɋɖɎɘɋ ɗɎɉɓɆɑ, Ɇ ɍɆɘɋɒ ɓɆɌɒɎɘɋ 

çȭɆɉɖəɍɎɘɢè. 

Ȫɑɥ ɕɔɑəɝɋɓɎɥ ɎɓɚɔɖɒɆɜɎɎ ɔɇ əɕɖɆɈɑɋɓɎɎ ɚɆɏɑɆɒɎ ɗɒ. ɉɑɆɈə çȷɔɛɖɆɓɎɘɢ/ȨɡɍɔɈè. 

 

EasyWaveX  

ȵɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ Ɋɑɥ ɖɋɊɆɐɘɎɖɔɈɆɓɎɥ ɗɎɉɓɆɑɔɈ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ 

EasyWaveX ɕɖɋɊɔɗɘɆɈɑɥɋɘ 11 ɗɘɆɓɊɆɖɘɓɡɛ ɗɎɉɓɆɑɔɈ, ɘɆɐɎɛ ɐɆɐ ɗɎɓəɗɔɎɊɆɑɢɓɡɏ, 

ɕɖɥɒɔəɉɔɑɢɓɡɏ, ɕɎɑɔɔɇɖɆɍɓɡɏ, Ɏɒɕəɑɢɗɓɡɏ, ɞəɒɔɈɔɏ Ɏ ɕɔɗɘɔɥɓɓɡɏ, ɐɔɘɔɖɡɋ ɒɔɉəɘ 

əɊɔɈɑɋɘɈɔɖɎɘɢ ɗɆɒɡɋ ɔɗɓɔɈɓɡɋ ɕɔɘɖɋɇɓɔɗɘɎ. ȴɓ ɘɆɐɌɋ ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɕɔɑɢɍɔɈɆɘɋɑɥɒ ɖəɝɓɔɋ 

ɖɎɗɔɈɆɓɎɋ, ɖɎɗɔɈɆɓɎɋ ɑɎɓɎɏ (ɈɐɑɤɝɆɥ ɉɔɖɎɍɔɓɘɆɑɢɓəɤ ɑɎɓɎɤ, ɈɋɖɘɎɐɆɑɢɓəɤ ɑɎɓɎɤ Ɏ 

ɊɈəɛɘɔɝɋɝɓəɤ ɑɎɓɎɤ), ɖɎɗɔɈɆɓɎɋ ɐɔɔɖɊɎɓɆɘ (ɐɔɔɖɊɎɓɆɘɡ ɒɔɌɓɔ ɈɈɔɊɎɘɢ ɗ ɕɔɒɔɟɢɤ ɒɡɞɎ 

ɎɑɎ ɘɆɇɑɎɜɡ, Ɏ ɋɗɘɢ ɊɈɆ ɗɕɔɗɔɇɆ ɗɔɋɊɎɓɋɓɎɥ ɑɎɓɎɏ Ɏ ɗɉɑɆɌɎɈɆɓɎɥ) Ɏ əɖɆɈɓɋɓɎɥ. ɖɎɗəɓɔɐ, 

ɝɘɔ ɕɔɍɈɔɑɥɋɘ ɑɋɉɐɔ ɗɔɍɊɆɈɆɘɢ ɗɑɔɌɓɡɋ ɚɔɖɒɡ ɗɎɉɓɆɑɔɈ. 

ȦȰȮȵ-3428  ɓɋ ɘɔɑɢɐɔ ɕɔɊɊɋɖɌɎɈɆɋɘ ɚɔɖɒɡ ɗɎɉɓɆɑɔɈ, ɈɡɊɆɈɆɋɒɡɋ ɕɖɔɉɖɆɒɒɓɡɒ 

ɔɇɋɗɕɋɝɋɓɎɋɒ EasyWaveX, ɖɆɇɔɘɆɤɟɎɒ ɓɆ ȵȰ, ɓɔ ɘɆɐɌɋ ɎɓɘɋɉɖɎɖəɋɘ EasyWaveX Ɉ əɗɘɖɔɏɗɘɈɔ 

Ɉ ɐɆɝɋɗɘɈɋ Ɉɗɘɖɔɋɓɓɔɉɔ ɕɖɎɑɔɌɋɓɎɥ, ɝɘɔ ɕɔɍɈɔɑɥɋɘ ɖɋɊɆɐɘɎɖɔɈɆɘɢ Ɏ ɗɔɛɖɆɓɥɘɢ ɚɔɖɒɡ 

ɗɎɉɓɆɑɔɈ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɓɆ əɗɘɖɔɏɗɘɈɋ. ȰɔɉɊɆ Ɉ ɐɆɝɋɗɘɈɋ ɎɗɘɔɝɓɎɐɆ ɊɆɓɓɡɛ ɈɡɇɖɆɓɔ 

çEasyWaveXè, ɕɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ EasyWaveX ɇəɊɋɘ ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɍɆɕəɗɐɆɘɢɗɥ ɓɆ 

əɗɘɖɔɏɗɘɈɋ: 
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ȵɔɗɑɋ ɖɋɊɆɐɘɎɖɔɈɆɓɎɥ ɗɎɉɓɆɑɆ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ Ɉ EasyWaveX  ɔɇɓɔɈɑɋɓɎɋ ɗɎɉɓɆɑɆ 

ɒɔɌɓɔ ɈɡɕɔɑɓɎɘɢ ɗ ɕɔɒɔɟɢɤ ɐɔɒɆɓɊɡ çȴɘɕɖɆɈɎɘɢ ɗɎɉɓɆɑ Ɉ AWGè Ɉ ɒɋɓɤ çȷɈɥɍɢè 

ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ. ȳɆɌɒɎɘɋ çȺɆɏɑè -> çȨɡɛɔɊè Ɉ ɗɘɖɔɐɋ ɒɋɓɤ ɕɖɔɉɖɆɒɒɓɔɉɔ 

ɔɇɋɗɕɋɝɋɓɎɥ, ɝɘɔɇɡ ɈɡɏɘɎ. ȶɋɐɔɒɋɓɊəɋɘɗɥ ɎɗɕɔɑɢɍɔɈɆɘɢ ɒɡɞɢ Ɋɑɥ ɖɆɇɔɘɡ ɗ ɕɖɔɉɖɆɒɒɓɡɒ 

ɔɇɋɗɕɋɝɋɓɎɋɒ ɎɑɎ əɕɖɆɈɑɥɘɢ Ɏɒ ɝɋɖɋɍ Ɉɋɇ-ɗɋɖɈɋɖ. 

Ȫɑɥ ɎɗɕɔɑɢɍɔɈɆɓɎɥ EasyWaveX  ɔɇɖɆɘɎɘɋɗɢ ɐ ɗɕɖɆɈɐɋ ɗɆɒɔɉɔ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ. 

 

6.9  ȶɆɇɔɘɆ ɗ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɥɒɎ 

ȵɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ ɔɘɓɔɗɎɘɗɥ ɐ ɐɔɒɇɎɓɆɜɎɎ ɓɋɗɐɔɑɢɐɎɛ ɗɎɉɓɆɑɔɈ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ 

Ɉ ɈɎɊɋ çɗɋɉɒɋɓɘɔɈè. ȩɋɓɋɖɆɜɎɥ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ ɔɗəɟɋɗɘɈɑɥɋɘɗɥ ɝɋɖɋɍ Ɉɗɘɖɔɋɓɓɡɏ 

ɖɋɊɆɐɘɔɖ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ. ȶɋɊɆɐɘɔɖ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɒɔɌɋɘ ɔɇɠɋɊɎɓɥɘɢ Ɋɔ 1024 

ɗɋɉɒɋɓɘɔɈ Ɉ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ. ȮɗɘɔɝɓɎɐ ɐɆɌɊɔɉɔ ɗɋɉɒɋɓɘɆ ɒɔɌɋɘ ɇɡɘɢ ɎɓɊɎɈɎɊəɆɑɢɓɔ 

əɐɆɍɆɓ ɐɆɐ Ɉɗɘɖɔɋɓɓɡɏ ɗɎɉɓɆɑ, ɗɔɛɖɆɓɋɓɓɡɏ ɗɎɉɓɆɑ ɎɑɎ ɗɎɉɓɆɑ EasyWaveX. ȰɔɑɎɝɋɗɘɈɔ 

ɕɔɈɘɔɖɋɓɎɏ ɐɆɌɊɔɉɔ ɗɋɉɒɋɓɘɆ ɒɔɌɋɘ ɇɡɘɢ əɗɘɆɓɔɈɑɋɓɔ. Ȱɖɔɒɋ ɘɔɉɔ, ɖɋɊɆɐɘɔɖ 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɘɆɐɌɋ ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɓɋɐɔɘɔɖɡɋ ɖɆɗɞɎɖɋɓɓɡɋ ɚəɓɐɜɎɎ ɍɆɕəɗɐɆ Ɏ 

ɕɋɖɋɛɔɊɆ ɒɋɌɊə ɗɋɉɒɋɓɘɆɒɎ. 

ȳɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ ɗɎɉɓɆɑɆ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ, ɐɔɉɊɆ 

əɗɘɆɓɔɈɑɋɓ ɖɋɌɎɒ çAWGè, ɎɑɎ ɓɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɜɎɚɖɔɈɡɛ ɐɆɓɆɑɔɈ 

ɟɋɑɐɓɎɘɋ ɍɓɆɝɔɐ ɓɆɗɘɖɔɏɐɎ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȵɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢè, ɝɘɔɇɡ ɈɔɏɘɎ 

Ɉ ɖɋɌɎɒ ɖɋɊɆɐɘɎɖɔɈɆɓɎɥ Ɏ əɕɖɆɈɑɋɓɎɥ ɈɔɗɕɖɔɎɍɈɋɊɋɓɎɋɒ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ. 

 



41  

 
 

A ȷɘɖɔɐɆ ɒɋɓɤ 

B ȵɖɋɊɈɆɖɎɘɋɑɢɓɡɏ ɕɖɔɗɒɔɘɖ ɗɎɉɓɆɑɆ Ɏ Ɉɡɇɔɖ ɎɗɘɔɝɓɎɐɆ ɊɆɓɓɡɛ ɗɎɉɓɆɑɆ, 

ɔɘɔɇɖɆɌɆɋɘɗɥ ɕɖɋɊɈɆɖɎɘɋɑɢɓɡɏ ɕɖɔɗɒɔɘɖ ɗɎɉɓɆɑɆ ɘɋɐəɟɋɉɔ ɆɐɘɎɈɓɔɉɔ ɗɋɉɒɋɓɘɆ. 

ȰɔɗɓɎɘɋɗɢ ɣɘɔɏ ɔɇɑɆɗɘɎ, ɝɘɔɇɡ ɈɡɇɖɆɘɢ ɚɔɖɒə ɗɎɉɓɆɑɆ. 

C ȳɆɗɘɖɔɏɐɆ ɔɗɓɔɈɓɡɛ ɕɆɖɆɒɋɘɖɔɈ 

Lenght  ȪɑɎɓɆ ɗɋɉɒɋɓɘɆ ɒɔɌɋɘ ɔɘɑɎɝɆɘɢɗɥ ɔɘ ɊɑɎɓɡ ɍɆɊɆɓɓɔɉɔ 

ɗɎɉɓɆɑɆ Ɏ ɒɔɌɋɘ ɇɡɘɢ ɒɋɓɢɞɋ ɎɑɎ ɇɔɑɢɞɋ ɊɑɎɓɡ ɗɎɉɓɆɑɆ. 

ȰɔɉɊɆ ɊɑɎɓɆ ɗɋɉɒɋɓɘɆ > ɊɑɎɓɡ ɗɎɉɓɆɑɆ, əɗɘɖɔɏɗɘɈɔ 

ɉɋɓɋɖɎɖəɋɘ ɗɋɉɒɋɓɘ ɕəɘɋɒ ɕɔɈɡɞɆɤɟɋɏ ɊɎɗɐɖɋɘɎɍɆɜɎɎ. ȰɔɉɊɆ 

ɊɑɎɓɆ ɗɋɉɒɋɓɘɆ < ɊɑɎɓɡ ɗɎɉɓɆɑɆ, əɗɘɖɔɏɗɘɈɔ ɉɋɓɋɖɎɖəɋɘ 

ɗɋɉɒɋɓɘ ɗ ɕɔɓɎɌɋɓɎɋɒ ɝɆɗɘɔɘɡ ɊɎɗɐɖɋɘɎɍɆɜɎɎ. ȷəɟɋɗɘɈəɋɘ 

ɓɋɗɐɔɑɢɐɔ ɒɋɘɔɊɔɈ ɕɔɈɡɞɆɤɟɋɏ Ɏ ɕɔɓɎɌɆɤɟɋɏ 

ɊɎɗɐɖɋɘɎɍɆɜɎɎ (ɗɒ. ɘɆɇɑɎɜɡ 9.9 Ɏ 9.10), ɐɔɘɔɖɡɋ ɒɔɌɓɔ 

əɐɆɍɆɘɢ Ɉ ɒɋɓɤ çȳɆɗɘɖɔɏɐɆè > çȹɈɋɑɎɝɋɓɎɋè Ɏ çȳɆɗɘɖɔɏɐɆ > 

ȹɒɋɓɢɞɋɓɎɋè. 

Amplitude  

High Level  

ȳɆɗɘɖɔɏɐɎ ɆɒɕɑɎɘəɊɡ / Ɉɋɖɛɓɋɉɔ əɖɔɈɓɥ 

Offset/Low Lev  ȳɆɗɘɖɔɏɐɎ ɗɒɋɟɋɓɎɥ / ɓɎɌɓɋɉɔ əɖɔɈɓɥ 

Repeat  ȰɔɑɎɝɋɗɘɈɔ ɕɔɈɘɔɖɋɓɎɏ ɣɘɔɉɔ ɗɋɉɒɋɓɘɆ Ɉ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

Ɉ ɊɎɆɕɆɍɔɓɋ ɔɘ 1 Ɋɔ 65535. 

D ȷɕɎɗɔɐ ɗɋɉɒɋɓɘɔɈ, Ɉ ɐɔɘɔɖɔɒ ɈɡɊɋɑɋɓ ɘɋɐəɟɎɏ ɆɐɘɎɈɓɡɏ ɗɋɉɒɋɓɘ 

E ȭɔɓɆ ɓɆɗɘɖɔɏɐɎ ɗɋɉɒɋɓɘɔɈ 

Add  ȪɔɇɆɈɎɘɢ ɗɋɉɒɋɓɘ Ɉ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ 

Del  ȹɊɆɑɎɘɢ ɈɡɊɋɑɋɓɓɡɏ ɗɋɉɒɋɓɘ Ɏɍ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

Ins  ȨɗɘɆɈɎɘɢ ɓɔɈɡɏ ɗɋɉɒɋɓɘ Ɉɡɞɋ ɈɡɊɋɑɋɓɓɔɉɔ ɗɋɉɒɋɓɘɆ 

Goto  ȵɋɖɋɏɘɎ ɐ ɗɋɉɒɋɓɘə, ɎɓɊɋɐɗ ɐɔɘɔɖɔɉɔ əɐɆɍɆɓ Ɉ ɗɑɋɊəɤɟɋɒ 

ɘɋɐɗɘɔɈɔɒ ɕɔɑɋ 

F ȭɔɓɆ ɔɘɔɇɖɆɌɋɓɎɥ ɎɓɚɔɖɒɆɜɎɎ ɔ ɍɆɕəɗɐɋ ɕɖɎɇɔɖɆ. 

 

Ȩ ɖɋɊɆɐɘɔɖɋ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ Ɉɡ ɒɔɌɋɘɋ ɓɆɕɖɥɒəɤ əɕɖɆɈɑɥɘɢ ɈɔɗɕɖɔɎɍɈɋɊɋɓɎɋɒ 

ɎɑɎ ɔɗɘɆɓɔɈɐɔɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ. ȶɋɊɆɐɘɎɖɔɈɆɓɎɋ Ɉɔ Ɉɖɋɒɥ ɈɔɗɕɖɔɎɍɈɋɊɋɓɎɥ ɍɆɕɖɋɟɋɓɔ. 

Ƚɘɔɇɡ ɔɘɖɋɊɆɐɘɎɖɔɈɆɘɢ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ, ɈɆɒ ɓəɌɓɔ ɗɓɆɝɆɑɆ ɔɗɘɆɓɔɈɎɘɢ 

ɈɔɗɕɖɔɎɍɈɋɊɋɓɎɋ. 
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6.9.1  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɗɎɉɓɆɑɆ 

Ȩ ɔɇɑɆɗɘɎ ɕɆɖɆɒɋɘɖɔɈ ɗɎɉɓɆɑɆ ɖɋɊɆɐɘɔɖɆ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɔɘɔɇɖɆɌɆɤɘɗɥ ɔɗɓɔɈɓɡɋ 

ɕɆɖɆɒɋɘɖɡ ɆɐɘɎɈɓɔɉɔ Ɉ ɊɆɓɓɡɏ ɒɔɒɋɓɘ ɗɋɉɒɋɓɘɆ. ȵɆɖɆɒɋɘɖɡ ɔɕɎɗɆɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. ȲɋɘɔɊ 

ɓɆɗɘɖɔɏɐɎ ɐɆɐ ə ɗɎɓəɗɔɎɊɡ. 

 

ȵɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ 

Length  ȪɑɎɓɆ ɗɋɉɒɋɓɘɆ ɒɔɌɋɘ ɔɘɑɎɝɆɘɢɗɥ ɔɘ ɊɑɎɓɡ ɍɆɊɆɓɓɔɉɔ ɗɎɉɓɆɑɆ Ɏ 

ɒɔɌɋɘ ɇɡɘɢ ɒɋɓɢɞɋ ɎɑɎ ɇɔɑɢɞɋ ɊɑɎɓɡ ɗɎɉɓɆɑɆ. ȰɔɉɊɆ ɊɑɎɓɆ 

ɗɋɉɒɋɓɘɆ > ɊɑɎɓɡ ɗɎɉɓɆɑɆ, əɗɘɖɔɏɗɘɈɔ ɉɋɓɋɖɎɖəɋɘ ɗɋɉɒɋɓɘ ɕəɘɋɒ 

ɕɔɈɡɞɆɤɟɋɏ ɊɎɗɐɖɋɘɎɍɆɜɎɎ. ȰɔɉɊɆ ɊɑɎɓɆ ɗɋɉɒɋɓɘɆ < ɊɑɎɓɡ 

ɗɎɉɓɆɑɆ, əɗɘɖɔɏɗɘɈɔ ɉɋɓɋɖɎɖəɋɘ ɗɋɉɒɋɓɘ ɗ ɕɔɓɎɌɋɓɎɋɒ ɝɆɗɘɔɘɡ 

ɊɎɗɐɖɋɘɎɍɆɜɎɎ. ȷəɟɋɗɘɈəɋɘ ɓɋɗɐɔɑɢɐɔ ɒɋɘɔɊɔɈ ɕɔɈɡɞɆɤɟɋɏ Ɏ 

ɕɔɓɎɌɆɤɟɋɏ ɊɎɗɐɖɋɘɎɍɆɜɎɎ (ɗɒ. ɘɆɇɑɎɜɡ ɓɎɌɋ), ɐɔɘɔɖɡɋ ɒɔɌɓɔ 

əɐɆɍɆɘɢ Ɉ ɒɋɓɤ çȳɆɗɘɖɔɏɐɆè > çȹɈɋɑɎɝɋɓɎɋè Ɏ çȳɆɗɘɖɔɏɐɆ > 

ȹɒɋɓɢɞɋɓɎɋè. 

Amplitude/High Level  
Offset/Low Level  

ȸɆɐ Ɍɋ ɐɆɐ Ɏ ə ɗɎɓəɗɔɎɊɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ 

Repeat  ȰɔɑɎɝɋɗɘɈɔ ɕɔɈɘɔɖɋɓɎɏ ɣɘɔɉɔ ɗɋɉɒɋɓɘɆ Ɉ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ Ɉ 

ɊɎɆɕɆɍɔɓɋ ɔɘ 1 Ɋɔ 65535. 

 

6.9.2  ȴɕɋɖɆɜɎɎ ɗ ɗɋɉɒɋɓɘɆɒɎ 

ȮɓɚɔɖɒɆɜɎɥ ɔɇ ɔɗɓɔɈɓɡɛ ɕɆɖɆɒɋɘɖɆɛ ɐɆɌɊɔɉɔ ɗɋɉɒɋɓɘɆ ɔɘɔɇɖɆɌɆɋɘɗɥ Ɉ ɔɇɑɆɗɘɎ 

ɔɕɋɖɆɜɎɏ ɗ ɗɋɉɒɋɓɘɆɒɎ, Ɇ ɓɋɗɐɔɑɢɐɔ ɔɕɋɖɆɜɎɏ ɗ ɗɋɉɒɋɓɘɆɒɎ ɕɖɋɊɗɘɆɈɑɋɓɡ ɈɓɎɍə, ɐɆɐ 

ɕɔɐɆɍɆɓɔ Ɉ ɗɑɋɊəɤɟɋɏ ɘɆɇɑɎɜɋ: 

ȴɕɋɖɆɜɎɥ ȴɕɎɗɆɓɎɋ 

Add  ȪɔɇɆɈɑɋɓɎɋ ɓɔɈɔɉɔ ɗɋɉɒɋɓɘɆ Ɉ ɐɔɓɋɜ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

Del  ȹɊɆɑɋɓɎɋ ɈɡɊɋɑɋɓɓɔɉɔ ɗɋɉɒɋɓɘɆ 

Ins  ȨɗɘɆɈɐɆ ɓɔɈɔɉɔ ɗɋɉɒɋɓɘɆ ɓɆɊ ɈɡɊɋɑɋɓɓɡɒ ɗɋɉɒɋɓɘɔɒ 

Goto  ȵɋɖɋɛɔɊ ɐ ɗɋɉɒɋɓɘə ɎɓɊɋɐɗ ɐɔɘɔɖɔɉɔ əɐɆɍɆɓ Ɉ ɗɑɋɊəɤɟɋɒ ɘɋɐɗɘɔɈɔɒ 

ɕɔɑɋ. 

6.9.3  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

ȰɔɗɓɎɘɋɗɢ ɕɔɑɥ çSetting è Ɉ ɗɘɖɔɐɋ ɒɋɓɤ, ɝɘɔɇɡ ɕɋɖɋɏɘɎ ɓɆ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ 

ɕɆɖɆɒɋɘɖɔɈ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ. ȳɆ ɣɘɔɏ ɗɘɖɆɓɎɜɋ ɕɖɋɊɗɘɆɈɑɋɓɡ ɗɑɋɊəɤɟɎɋ ɓɆɗɘɖɔɏɐɎ 

ɕɆɖɆɒɋɘɖɔɈ: 

 

ȲɋɘɔɊ əɈɋɑɎɝɋɓɎɥ ȴɕɎɗɆɓɎɋ 

Interpolation  ȱɎɓɋɏɓɆɥ ɎɓɘɋɖɕɔɑɥɜɎɥ ɒɋɌɊə ɘɔɝɐɆɒɎ 

Zero  ȭɆɕɔɑɓɋɓɎɋ ɓəɑɥɒɎ ɕɔɗɑɋ ɐɔɓɜɆ ɗɎɉɓɆɑɆ 

Hold last  ȵɔɈɘɔɖɎɘɢ ɕɔɗɑɋɊɓɤɤ ɘɔɝɐə ɕɔɗɑɋ ɔɐɔɓɝɆɓɎɥ ɗɎɉɓɆɑɆ 

Duplication  ȵɔɗɑɋ ɔɐɔɓɝɆɓɎɥ ɔɗɜɎɑɑɔɉɖɆɒɒɡ ɕɔɈɘɔɖɥɏɘɋ ɘɔɝɐɎ 

ɔɗɜɎɑɑɔɉɖɆɒɒɡ ɗ ɕɋɖɈɔɏ ɘɔɝɐɎ, ɕɔɐɆ ɓɋ ɇəɊɋɘ ɊɔɗɘɎɉɓəɘɆ 

ɊɑɎɓɆ ɗɋɉɒɋɓɘɆ. 

 

ȲɋɘɔɊ əɒɋɓɢɞɋɓɎɥ  ȴɕɎɗɆɓɎɋ 

Decimation  ȷɋɉɒɋɓɘ ɕɔɑəɝɆɋɘɗɥ ɕəɘɋɒ ɕɖɔɕɔɖɜɎɔɓɆɑɢɓɔɉɔ 

ɕɖɔɖɋɌɎɈɆɓɎɥ ɗɎɉɓɆɑɆ. 

Cut Tail  ȷɔɛɖɆɓɋɓɎɋ ɓɆɝɆɑɆ ɗɎɉɓɆɑɆ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɍɆɊɆɓɓɔɏ 

ɊɑɎɓɔɏ ɗɋɉɒɋɓɘɆ Ɏ əɊɆɑɋɓɎɥ Ɉɗɋɉɔ ɝɘɔ ɇɔɑɢɞɋ. 

Cut head  ȹɊɆɑɋɓɎɋ Ɉɗɋɉɔ ɝɘɔ ɈɡɛɔɊɎɘ ɍɆ ɖɆɍɒɋɖ ɊɑɎɓɓɡ ɗɋɉɒɋɓɘɆ ɗɔ 

ɗɘɔɖɔɓɡ ɓɆɝɆɑɆ ɗɎɉɓɆɑɆ. 

6.9.4  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɍɆɕəɗɐɆ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

ȭɆɕəɗɐ ȴɕɎɗɆɓɎɋ 

Button  ȭɆɕəɗɐ ɕɔ ɓɆɌɆɘɎɤ ɐɓɔɕɐɎ Ɉ ɒɋɓɤ 

Timer  ȭɆɕəɗɐ ɕɔ Ɉɗɘɖɔɋɓɓɔɒə ɘɆɏɒɋɖə 

External  ȨɓɋɞɓɎɏ ɍɆɕəɗɐ 
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ȶɋɌɎɒɡ ɖɆɇɔɘɡ ȴɕɎɗɆɓɎɋ 

Continuous  ȳɋɕɖɋɖɡɈɓɡɏ ɖɋɌɎɒ ɈɔɗɕɖɔɎɍɈɋɊɋɓɎɥ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

Single / Burst  ȨɔɗɕɖɔɎɍɈɋɊɋɓɎɥ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɍɆɊɆɓɓɔɉɔ Ɉ ɒɋɓɤ 

ɝɎɗɑɆ ɖɆɍ. 

Infinite  ȳɋɕɖɋɖɡɈɓɔɋ ɈɔɗɕɖɔɎɍɈɋɊɋɓɎɋ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɕɔɗɑɋ 

ɈɡɕɔɑɓɋɓɎɥ əɗɑɔɈɎɏ ɍɆɕəɗɐɆ  

Step  ȵɔɞɆɉɔɈɔɋ ɈɡɕɔɑɓɋɓɎɋ ɗɋɉɒɋɓɘɔɈ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɕɔ 

ɐɆɌɊɔɒə ɗɎɉɓɆɑə ɍɆɕəɗɐɆ 

Advanced  ȵɋɖɋɏɘɎ Ɏɍ ɔɊɓɔɉɔ ɗɋɉɒɋɓɘɆ Ɉ ɑɤɇɔɏ Ɋɖəɉɔɏ, Ɏ ɒɔɌɓɔ 

əɗɘɆɓɔɈɎɘɢ əɗɑɔɈɎɥ ɗɖɆɇɆɘɡɈɆɓɎɥ ɕɋɖɋɛɔɊɆ  

 

ȳɆɗɘɖɔɏɐɆ ɒɆɖɐɋɖɔɈ ȴɕɎɗɆɓɎɋ 

Marker Setting  ȨɡɛɔɊ ɒɆɖɐɋɖɆ, ɗɎɓɛɖɔɓɓɡɏ ɈɡɈɔɊ Ɉ əɐɆɍɆɓɓɔɒ ɗɋɉɒɋɓɘɋ Ɏ 

ɘɔɝɐɋ 

 

6.9.5  ȭɆɕɎɗɢ / ɈɡɍɔɈ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ. 

ȷɔɛɖɆɓɎɘɋ ɘɋɐəɟɎɋ ɓɆɗɘɖɔɏɐɎ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ Ɉ ɈɎɊɋ ɚɆɏɑɆ (*.awg) ɎɑɎ ɍɆɉɖəɍɎɘɋ 

ɗɔɛɖɆɓɋɓɓɡɏ ɚɆɏɑ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ. ȮɓɗɘɖəɐɜɎɎ ɕɔ ɗɔɛɖɆɓɋɓɎɤ/ɈɡɍɔɈə ɗɒ. Ɉ ɉɑɆɈɋ 

çȷɔɛɖɆɓɋɓɎɋ/ɈɡɍɔɈè. 

 

ȺɔɖɒɆ ɗɎɉɓɆɑɆ = ɗɎɓəɗɔɎɊɆɑɢɓɆɥ, 32768 ɘɔɝɋɐ, 2 ȨɖɆɍɒɆɛ, ɕɔɈɘɔɖɎɘɢ ɔɊɎɓ ɖɆɍ 

ɆɌɊɡ 

 

1. ȳɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ ɔɘɐɖɔɏɘɋ ɚəɓɐɜɎɤ 

çȵɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢè. 

2. ȨɈɋɊɎɘɋ ɕɆɖɆɒɋɘɖ çȵɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢè, Ɏ əɗɘɖɔɏɗɘɈɔ ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɈɡɍɔɈɋɘ 

ɖɋɊɆɐɘɔɖ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ. 

3. ȿɋɑɐɓɎɘɋ ɔɇɑɆɗɘɢ ɕɖɋɊɈɆɖɎɘɋɑɢɓɔɉɔ ɕɖɔɗɒɔɘɖɆ ɗɎɉɓɆɑɆ, ɝɘɔɇɡ əɐɆɍɆɘɢ ɎɗɘɔɝɓɎɐ 

ɊɆɓɓɡɛ ɗɋɉɒɋɓɘɆ 1, ɈɡɇɋɖɎɘɋ çȮɗɘɔɝɓɎɐè ɐɆɐ çȨɗɘɖɔɋɓɓɡɏè Ɉ ɕɔɗɑɋɊəɤɟɋɒ Ɏɓɘɋɖɚɋɏɗɋ 

ɈɡɇɔɖɆ ɎɗɘɔɝɓɎɐɆ ɊɆɓɓɡɛ, ɈɡɇɋɖɎɘɋ çȷɎɓəɗɔɎɊɆè Ɉ ɐɆɘɆɑɔɉɋ çȸɎɕ Ɉɔɑɓɡè = çȴɇɟɎɏè. Ɏ 

ɈɋɖɓɎɘɋɗɢ Ɉ ɖɋɊɆɐɘɔɖ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ. 

4. ȹɗɘɆɓɔɈɎɘɋ ɐɔɑɎɝɋɗɘɈɔ ɕɔɈɘɔɖɔɈ ɓɆ 1. 

5. ȹɗɘɆɓɔɈɎɘɋ ɆɒɕɑɎɘəɊə ɓɆ 2 Vpp Ɏ ɗɒɋɟɋɓɎɋ ɓɆ 0 V. 6. ȳɆɌɒɎɘɋ Add, ɝɘɔɇɡ ɊɔɇɆɈɎɘɢ 

ɗɋɉɒɋɓɘ 2. 

7. ȹɗɘɆɓɔɈɎɘɋ ɚɔɖɒə ɗɎɉɓɆɑɆ Ɏ ɕɆɖɆɒɋɘɖɡ ɗɋɉɒɋɓɘɆ 2 Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɆɓɆɑɔɉɎɝɓɡɒɎ 

ɔɕɋɖɆɜɎɥɒɎ Ɉ ɞɆɉɆɛ 3 ~ 5. 8. ȳɆɌɒɎɘɋ ɐɓɔɕɐə çȪɔɇɆɈɎɘɢè, ɝɘɔɇɡ ɊɔɇɆɈɎɘɢ ɗɋɉɒɋɓɘ 3. 

9. ȹɗɘɆɓɔɈɎɘɋ ɚɔɖɒə Ɉɔɑɓɡ Ɏ ɕɆɖɆɒɋɘɖɡ ɗɋɉɒɋɓɘɆ 3 Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɆɓɆɑɔɉɎɝɓɡɒɎ 

ɔɕɋɖɆɜɎɥɒɎ Ɉ ɞɆɉɆɛ 3 ~ 5. 

10. ȳɆɌɒɎɘɋ ɐɓɔɕɐə çȨɡɕɔɑɓɥɋɘɗɥ/ȴɗɘɆɓɔɈɑɋɓɔè, ɝɘɔɇɡ ɓɆɝɆɘɢ ɈɔɗɕɖɔɎɍɈɋɊɋɓɎɋ 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ. 

11. ȴɘɐɖɔɏɘɋ ɈɡɛɔɊ. 

ȰɆɖɘɎɓɐɆ ɓɎɌɋ ɊɋɒɔɓɗɘɖɎɖəɋɘ ɕɔɑəɝɎɈɞɎɏɗɥ ɗɎɉɓɆɑ. 
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ɺ ʨʝʞʠʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʘʢʪʠʯʝʩʢʘʷ ʚʳʭʦʜʥʘʷ ʘʤʧʣʠʪʫʜʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʘʤʧʣʠʪʫʜʳ ʠʥʪʝʨʬʝʡʩʘ ʥʘʩʪʨʦʡʢʠ ʥʝʩʫʱʝʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʘʤʧʣʠʪʫʜʘ, 
ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʩʪʨʘʥʠʮʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʝʪ 2 ɺʨʘʟʤʘʭ, ʘ ʧʨʦʮʝʥʪʥʘʷ ʜʦʣʷ 
ʘʤʧʣʠʪʫʜʳ ʥʘ ʩʪʨʘʥʠʮʝ ʥʘʩʪʨʦʡʢʠ ʥʝʩʫʱʝʡ ʩʦʩʪʘʚʣʷʝʪ 50 %, ʬʘʢʪʠʯʝʩʢʘʷ ʚʳʭʦʜʥʘʷ ʘʤʧʣʠʪʫʜʘ 
ʩʦʩʪʘʚʣʷʝʪ 1 ɺʨʘʟʤʘʭ. 

 

6.10  I/Q ɒɔɊəɑɥɜɎɥ 

ȦȰȮȵ-3428  ɒɔɌɓɔ ɎɗɕɔɑɢɍɔɈɆɘɢ Ɉ ɐɆɝɋɗɘɈɋ ɉɋɓɋɖɆɘɔɖɆ ɗɎɉɓɆɑɔɈ I/Q Ɋɑɥ ɕɔɑəɝɋɓɎɥ 

Ɉɋɐɘɔɖɓɡɛ ɗɎɉɓɆɑɔɈ I/Q ɗ ɒɔɊəɑɥɜɎɥɒɎ ASK, PSK, QAM, FSK, MSK, ɒɓɔɉɔɘɔɓɆɑɢɓɔɏ Ɏ ɊɖəɉɎɒɎ 

ɒɔɊəɑɥɜɎɥɒɎ. ȮɗɘɔɝɓɎɐ I/Q ɒɔɌɓɔ ɗɔɍɊɆɘɢ ɗ ɕɔɒɔɟɢɤ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ EasyIQ Ɋɑɥ 

ȵȰ, ɐɔɘɔɖɔɋ ɕɔɊɐɑɤɝɆɋɘɗɥ ɐ əɗɘɖɔɏɗɘɈə ɝɋɖɋɍ USB ɎɑɎ ɑɔɐɆɑɢɓəɤ ɗɋɘɢ. 

ȵɖɎ ɍɆɕəɗɐɋ ɚəɓɐɜɎɎ I/Q əɗɘɖɔɏɗɘɈə ɓɋɔɇɛɔɊɎɒɔ ɎɓɎɜɎɆɑɎɍɎɖɔɈɆɘɢ ɐɔɓɚɎɉəɖɆɜɎɤ, 

ɗɈɥɍɆɓɓəɤ ɗ I/Q, ɝɘɔ ɍɆɓɎɒɆɋɘ ɔɐɔɑɔ 10 ɗɋɐəɓɊ. Ȩ ɖɋɌɎɒɋ I/Q ɐɆɓɆɑ CH1 Ɏɗɕɔɑɢɍəɋɘɗɥ ɐɆɐ 

ɈɡɛɔɊ I-ɐɆɓɆɑɆ, Ɇ CH2 Ɏɗɕɔɑɢɍəɋɘɗɥ ɐɆɐ ɈɡɛɔɊ Q-ɐɆɓɆɑɆ. ȪɈɆ ɈɡɛɔɊɆ Ɏɒɋɤɘ ɔɇɟɎɏ ɓɆɇɔɖ 

ɓɆɗɘɖɔɋɐ ɕɆɖɆɒɋɘɖɔɈ, ɐɆɐ ɕɔɐɆɍɆɓɔ ɓɆ ɗɑɋɊəɤɟɋɒ ɖɎɗəɓɐɋ: 

 

 
 

A ȵɖɋɊɕɖɔɗɒɔɘɖ ɗɕɋɐɘɖɆ ɗɎɉɓɆɑɆ 

B ȴɐɓɔ ɈɡɇɔɖɆ ɕɆɖɆɒɋɘɖɔɈ ɍɆɕəɗɐɆ 

 Internal  ȨɓəɘɖɋɓɓɎɏ ɍɆɕəɗɐ 

External  ȨɓɋɞɓɎɏ ɍɆɕəɗɐ 

Manual  ȶəɝɓɔɏ ɍɆɕəɗɐ 

C ȨɐɑɤɝɋɓɎɋ / ɈɡɐɑɤɝɋɓɎɋ ɈɡɛɔɊɆ ɉɋɓɋɖɆɘɔɖɆ 

D ȴɐɓɔ əɗɘɆɓɔɈɐɎ ɕɆɖɆɒɋɘɖɔɈ ɗɎɉɓɆɑɆ 

Carrier  ȽɆɗɘɔɘɆ ɓɋɗəɟɋɏ. ȰɔɉɊɆ ɓɋɗəɟɆɥ ɝɆɗɘɔɘɆ = 0, ɈɡɛɔɊɓɔɏ 

ɗɎɉɓɆɑ ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ I/Q-ɗɎɉɓɆɑ ɔɗɓɔɈɓɔɏ ɕɔɑɔɗɡ 

ɝɆɗɘɔɘ; ȰɔɉɊɆ ɓɋɗəɟɆɥ ɝɆɗɘɔɘɆ Í 0, ɈɡɛɔɊɓɡɒ ɗɎɉɓɆɑɔɒ 

ɥɈɑɥɋɘɗɥ ɗɎɉɓɆɑ ȵȽ (ɕɖɔɒɋɌəɘɔɝɓɆɥ ɝɆɗɘɔɘɆ). ȵɖɔɝɘɎɘɋ 

ɖɆɍɊɋɑ çɖɋɌɎɒ ɖɆɇɔɘɡè, ɝɘɔɇɡ əɍɓɆɘɢ ɔ ɖɆɍɑɎɝɎɥɛ ɒɋɌɊə 

ɓɎɒɎ. 

Amplitude Setting  ȰɔɉɊɆ ɓɋɗəɟɆɥ ɝɆɗɘɔɘɆ = 0, ɍɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ ɖɆɈɓɔ 

ɒɔɊəɑɤ ɗɎɉɓɆɑɆ I/Q ЍὍ ὗ  

 

ȰɔɉɊɆ ɓɋɗəɟɆɥ ɝɆɗɘɔɘɆ Í 0, ɗɎɉɓɆɑ ɈɡɈɔɊɎɘɗɥ ɘɔɑɢɐɔ Ɏɍ 

ɐɆɓɆɑɆ I, Ɇ ɍɓɆɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ 

ɗɖɋɊɓɋɐɈɆɊɖɆɘɎɝɓɔɋ ɍɓɆɝɋɓɎɋ ɗɖɋɊɓɋɐɈɆɊɖɆɘɎɝɓɔɉɔ ɍɓɆɝɋɓɎɥ 

ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ ɐɆɓɆɑɆ Irms .  

 

Fsymb /Fs  ȷɐɔɖɔɗɘɢ ɕɋɖɋɊɆɝɎ ɗɎɒɈɔɑɔɈ (Fsymb) Ɏ ɝɆɗɘɔɘɆ 

ɊɎɗɐɖɋɘɎɍɆɜɎɎ (Fs) ɕɖɋɔɇɖɆɍəɤɘɗɥ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ 
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ɐɔɣɚɚɎɜɎɋɓɘɔɒ ɕɋɖɋɊɎɗɐɖɋɘɎɍɆɜɎɎ ɕɆɖɆɒɋɘɖɆ (Pts/ɗɎɒɈɔɑ) Ɏ 

ɔɘɓɔɞɋɓɎɋɒ ɕɖɋɔɇɖɆɍɔɈɆɓɎɥ: 

Fs = fsymb * Pts/symbol  

ȮɓɚɔɖɒɆɜɎɤ ɔ ɐɔɣɚɚɎɜɎɋɓɘɋ ɕɋɖɋɊɎɗɐɖɋɘɎɍɆɜɎɎ ɒɔɌɓɔ 

ɕɖɔɝɎɘɆɘɢ Ɉ ɖɆɍɊɋɑɋ çȮɓɚɔɖɒɆɜɎɥ ɔ ɗɎɉɓɆɑɋè. 

E ȮɓɚɔɖɒɆɜɎɥ ɔ ɗɎɉɓɆɑɋ 

 
F ȴɐɓɔ ɈɡɇɔɖɆ ɎɗɘɔɝɓɎɐɆ ɊɆɓɓɡɛ 

Built - In  Ȩɗɘɖɔɋɓɓɡɋ ɗɎɉɓɆɑɡ ɕɖɋɊɗɘɆɈɑɥɤɘ ɗɔɇɔɏ ɖɥɊ 

ɕɖɋɊəɗɘɆɓɔɈɑɋɓɓɡɛ ɗɎɉɓɆɑɔɈ Ɉ ɉɋɓɋɖɆɘɔɖɋ ɗɎɉɓɆɑɔɈ, ɈɐɑɤɝɆɥ 

ɖɆɍɑɎɝɓɡɋ ɚɔɖɒɡ ɗɎɉɓɆɑɔɈ ASK, PSK, QAM Ɏ ɊɖəɉɎɋ ɚɔɖɒɡ 

ɒɔɊəɑɥɜɎɎ. ȲɋɘɔɊ ɈɡɇɔɖɆ Ɉɗɘɖɔɋɓɓɔɉɔ ɗɎɉɓɆɑɆ ɘɆɐɔɏ Ɍɋ, ɐɆɐ 

Ɏ ə ɕɖɔɎɍɈɔɑɢɓɔɉɔ ɗɎɉɓɆɑɆ. 

From File  ȷɔɛɖɆɓɋɓɓɡɏ ɗɎɉɓɆɑ ð ɣɘɔ ɚɆɏɑ ɗɎɉɓɆɑɆ, ɗɔɛɖɆɓɋɓɓɡɏ 

ɕɔɑɢɍɔɈɆɘɋɑɋɒ Ɉ ɑɔɐɆɑɢɓɔɒ ɐɆɘɆɑɔɉɋ ɎɑɎ ɓɆ Ɉɓɋɞɓɋɒ USB-

ɓɆɐɔɕɎɘɋɑɋ. ȲɋɘɔɊ ɈɡɇɔɖɆ ɗɔɛɖɆɓɋɓɓɔɉɔ ɗɎɉɓɆɑɆ ɘɆɐɔɏ Ɍɋ, 

ɐɆɐ Ɏ Ɋɑɥ ɕɖɔɎɍɈɔɑɢɓɔɉɔ ɗɎɉɓɆɑɆ. 

G ȴɐɓɔ ɓɆɗɘɖɔɋɐ ɕɆɖɆɒɋɘɖɔɈ IQ  

Gain Balance  ȧɆɑɆɓɗ əɗɎɑɋɓɎɥ ɆɒɕɑɎɘəɊɡ, ɖɆɍɓɎɜɆ ɆɒɕɑɎɘəɊ ɒɋɌɊə ɊɈəɒɥ 

ɐɆɓɆɑɆɒɎ I/Q ɖɋɉəɑɎɖəɋɘɗɥ, ɋɊɎɓɎɜɆ ɎɍɒɋɖɋɓɎɥ ð Ɋȧ. 

I Offset  ȷɒɋɟɋɓɎɋ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ I-ɐɆɓɆɑɆ ɓɆɗɘɖɆɎɈɆɋɘɗɥ 

ɗɔɈɒɋɗɘɓɔ ɗɔ ɗɒɋɟɋɓɎɋɒ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ Q-ɐɆɓɆɑɆ, ɝɘɔɇɡ 

ɐɔɒɕɋɓɗɎɖɔɈɆɘɢ ɊɎɗɇɆɑɆɓɗ ɗɒɋɟɋɓɎɥ ɐɆɓɆɑɔɈ I/Q. 

Q Offset  ȷɒɋɟɋɓɎɋ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ Q-ɐɆɓɆɑɆ  

Q Angle  ȺɆɍɔɈɡɏ əɉɔɑ Q-ɐɆɓɆɑɆ ɖɋɉəɑɎɖəɋɘɗɥ Ɋɑɥ ɐɔɒɕɋɓɗɆɜɎɎ 

ɚɆɍɔɈɔɉɔ ɊɎɗɇɆɑɆɓɗɆ ɐɆɓɆɑɔɈ I/Q 

H ȴɐɓɔ ɈɐɑɤɝɋɓɎɥ / ɈɡɐɑɤɝɋɓɎɥ ɒɆɖɐɋɖɔɈ 

 

6.10.1  ȶɋɌɎɒɡ ɖɆɇɔɘɡ 

ȷɎɉɓɆɑ I/ Q ȦȰȮȵ-3428 ɒɔɌɋɘ ɈɡɈɔɊɎɘɢɗɥ Ɉ ɊɈəɛ ɖɋɌɎɒɆɛ. ȰɔɉɊɆ ɜɋɓɘɖɆɑɢɓɆɥ ɝɆɗɘɔɘɆ 

(ɓɋɗəɟɆɥ) = 0, ɖɆɇɔɝɎɏ ɖɋɌɎɒ ð I / Q ɔɗɓɔɈɓɔɏ ɕɔɑɔɗɡ ɝɆɗɘɔɘ. Ȩ ɣɘɔɒ ɖɋɌɎɒɋ CH1 ɥɈɑɥɋɘɗɥ 

I-ɐɆɓɆɑɔɒ, Ɇ CH2 ð Q-ɐɆɓɆɑɔɒ. 

ȰɔɉɊɆ ɜɋɓɘɖɆɑɢɓɆɥ ɝɆɗɘɔɘɆ Í 0, ɖɆɇɔɝɎɏ ɖɋɌɎɒ IF (ɕɖɔɒɋɌəɘɔɝɓɆɥ ɝɆɗɘɔɘɆ). Ȩ ɣɘɔɒ 

ɖɋɌɎɒɋ ɊɆɓɓɡɋ I Ɏ Q ɇəɊəɘ ɔɘɕɖɆɈɑɋɓɡ ɓɆ ɈɓəɘɖɋɓɓɎɏ ɐɈɆɊɖɆɘəɖɓɡɏ ɒɔɊəɑɥɘɔɖ Ɏ 

ɒɔɊəɑɎɖɔɈɆɓɡ Ɋɔ ɓɋɗəɟɋɏ ɝɆɗɘɔɘɡ ɕɋɖɋɊ ɈɡɈɔɊɔɒ. ȨɡɛɔɊ ɐɈɆɊɖɆɘəɖɓɔɉɔ ɒɔɊəɑɥɘɔɖɆ 

ɈɡɈɔɊɎɘɗɥ Ɏɍ CH1 ɕɔɗɑɋ ɞɎɖɔɐɔɕɔɑɔɗɓɔɏ ɐɔɒɕɋɓɗɆɜɎɎ. 
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ȴɗɓɔɈɓɔɏ ɖɋɌɎɒ ɖɆɇɔɘɡ 

 

 

 
ȶɋɌɎɒ ɖɆɇɔɘɡ IF 

 

ȵɖɎɓɜɎɕɎɆɑɢɓɆɥ ɇɑɔɐ-ɗɛɋɒɆ Ɉɓəɘɖɋɓɓɋɉɔ ɐɈɆɊɖɆɘəɖɓɔɉɔ ɒɔɊəɑɥɘɔɖɆ ɕɔɐɆɍɆɓɆ ɓɆ 

ɖɎɗəɓɐɋ ɓɎɌɋ: 

 

6.10.2  ȵɖɔɗɘɔɏ IQ  

ȵɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ Ɋɑɥ ɖɋɊɆɐɘɎɖɔɈɆɓɎɥ I/Q-ɗɎɉɓɆɑɔɈ EasyIQ ɕɔɊɊɋɖɌɎɈɆɋɘ 

ɉɋɓɋɖɆɜɎɤ I/Q-ɊɆɓɓɡɛ ɖɆɍɑɎɝɓɡɛ ɘɎɕɔɈ ɒɔɊəɑɥɜɎɎ, ɘɆɐɎɛ ɐɆɐ 2ASK, 4ASK, 8ASK, BPSK, 

QPSK, 8PSK, DBPSK, DQPSK, D8PSK, 8QAM, 16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 2FSK, 

4FSK, 8FSK, 16FSK, MSK, ɒɓɔɉɔɘɔɓɆɑɢɓɡɏ Ɏ ɘ. Ɋ., Ɏ ɒɔɌɋɘ ɓɆɕɖɥɒəɤ ɍɆɉɖəɌɆɘɢ ɊɆɓɓɡɋ ɓɆ 

əɗɘɖɔɏɗɘɈɔ Ɋɑɥ ɈɡɈɔɊɆ. 
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ȵɔɊɖɔɇɓɡɋ ɎɓɗɘɖəɐɜɎɎ ɕɔ ɎɗɕɔɑɢɍɔɈɆɓɎɤ EasyIQ ɗɒ. Ɉ ɗɕɖɆɈɐɋ ɗɆɒɔɉɔ ɕɖɔɉɖɆɒɒɓɔɉɔ 

ɔɇɋɗɕɋɝɋɓɎɥ. 

ȵɖɎɒɋɖ ɕɖɎɒɋɓɋɓɎɥ: Ȯɗɕɔɑɢɍəɏɘɋ EasyIQ Ɋɑɥ ɉɋɓɋɖɆɜɎɎ ɕɆɖɡ ɗɎɉɓɆɑɔɈ I/Q, ɍɆɉɖəɍɎɘɋ 

Ɏɛ Ɉ ȦȰȮȵ-3428 , ɒɔɊəɑɎɖəɏɘɋ ɗɎɉɓɆɑɡ I/Q Ɋɔ ɓɋɗəɟɋɏ ɝɆɗɘɔɘɡ 100 Ȳȩɜ Ɏ ɓɆɇɑɤɊɆɏɘɋ ɍɆ 

ɈɡɛɔɊɔɒ ȵȽ. ȵɆɖɆɒɋɘɖɡ ɗɎɉɓɆɑɔɈ I/Q ɗɑɋɊəɤɟɎɋ: 

 

¶ ȲɔɊəɑɥɜɎɥ = 16QAM 

¶ ȷɎɒɈɔɑ = 1024 

¶ FɗɎɒɈɔɑ = 10 ȲɗɎɒɈ/ɗ 

¶ ȵɋɖɋɊɎɗɐɖɋɘɎɍɆɜɎɥ = 4 

¶ ȸɎɕ ɚɎɑɢɘɖɆ = RootCosine; ȦɑɢɚɆ ɚɎɑɢɘɖɆ = 0,35 

 

1.  ȵɔɊɐɑɤɝɎɘɋ ɐɔɒɕɢɤɘɋɖ ɐ ȦȰȮȵ-3428  ɗ ɕɔɒɔɟɢɤ USB-ɐɆɇɋɑɥ, ɈɛɔɊɥɟɋɉɔ Ɉ ɐɔɒɕɑɋɐɘ 

ɕɔɗɘɆɈɐɎ ȦȰȮȵ-3428 . 

2.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə Ɉɔɑɓɡè ȦȰȮȵ-3428  ɓɆ çI/Qè. 

3.  ȭɆɕəɗɘɎɘɋ ɕɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ EasyIQ ɓɆ ȵȰ, əɗɘɆɓɔɈɎɘɋ çȲɔɊəɑɥɜɎɥè ɓɆ 

ç16QAMè, çȪɑɎɓɆ ɗɎɒɈɔɑɆè ɓɆ 1024 ɗɎɒɈɔɑɆ, çȷɐɔɖɔɗɘɢ ɕɋɖɋɊɆɝɎ ɗɎɒɈɔɑɔɈè ɓɆ 

10000000 ɗɎɒɈɔɑɔɈ/ɗ, çȸɎɕ ɚɎɑɢɘɖɆè ɓɆ çRootCosineè, çȦɑɢɚɆ-ɚɎɑɢɘɖè ɓɆ 0,35, Ɇ 

çȵɋɖɋɈɡɇɔɖɐɆè ð 4. ȵɔɑɢɍɔɈɆɘɋɑɢɗɐɎɏ Ɏɓɘɋɖɚɋɏɗ ɕɔɗɑɋ ɓɆɗɘɖɔɏɐɎ ɕɔɐɆɍɆɓ ɓɆ 

ɗɑɋɊəɤɟɋɒ ɖɎɗəɓɐɋ: 
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4.  ȳɆɌɒɎɘɋ çȭɆɉɖəɍɎɘɢè ɓɆ ɕɆɓɋɑɎ ɎɓɗɘɖəɒɋɓɘɔɈ EasyIQ Ɏ ɈɡɇɋɖɎɘɋ ɓɔɒɋɖ 

əɗɘɖɔɏɗɘɈɆ, ɗɔɔɘɈɋɘɗɘɈəɤɟɎɏ ȦȰȮȵ-3428 , Ɉ Ɋɔɗɘəɕɓɔɒ ɗɕɎɗɐɋ çȦɊɖɋɗ VISAè: 

 
 

5.  ȳɆɌɒɎɘɋ çȭɆɉɖəɍɎɘɢè Ɉ ɊɎɆɑɔɉɔɈɔɒ ɔɐɓɋ, ɝɘɔɇɡ ɍɆɈɋɖɞɎɘɢ ɍɆɉɖəɍɐə 

ɔɗɜɎɑɑɔɉɖɆɒɒɡ. 

 
6.  ȹɗɘɆɓɔɈɎɘɋ çȳɋɗəɟɆɥè ɝɆɗɘɔɘɆ ɓɆ 100 Ȳȩɜ ɓɆ ȦȰȮȵ-3428 . 

7.  ȵɔɊɐɑɤɝɎɘɋ ɐɑɋɒɒə ç+è ɐɆɓɆɑɆ 1 ȦȰȮȵ-3428 ɐ ɆɓɆɑɎɍɆɘɔɖə ɗɎɉɓɆɑɔɈ Ɋɑɥ 

ɊɋɒɔɊəɑɥɜɎɎ, Ɏ ɖɋɍəɑɢɘɆɘɡ ɇəɊəɘ ɗɑɋɊəɤɟɎɒɎ: 

 

 
 

ȫɗɑɎ ɐɔɒɕɢɤɘɋɖ Ɏ ȦȰȮȵ-3428 ɕɔɊɐɑɤɝɋɓɡ ɝɋɖɋɍ ɗɋɘɢ, ɈɈɋɊɎɘɋ ɗɋɘɋɈɔɏ IP-ɆɊɖɋɗ 

əɗɘɖɔɏɗɘɈɆ ȦȰȮȵ-3428 ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ Ɉ ɕɔɑɋ çɆɊɖɋɗ ɈɎɍɡè Ɋɑɥ ɗɈɥɍɎ. ȵɖɔɝɘɎɘɋ 

çȳɆɗɘɖɔɏɐɎ LANè Ɋɑɥ ɓɆɗɘɖɔɋɐ ɗɋɘɋɈɔɉɔ IP. 
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7  ȲȴȪȹȱɅȼȮɅ / ȩȰȽ / ȵȦȰȫȸȳɁȯ ȶȫȬȮȲ 

7.1  ȴɇɍɔɖ 

ȲɔɊəɑɥɜɎɤ, ɖɆɍɈɋɖɘɐə Ɏ ɕɆɐɋɘ ɒɔɌɓɔ ɖɆɗɗɒɆɘɖɎɈɆɘɢ ɐɆɐ ɒɔɊəɑɥɜɎɤ ɓɋɗəɟɋɏ. Ȩ 

ɊɔɕɔɑɓɋɓɎɋ ɐ ɔɇɡɝɓɔɏ ɒɔɊəɑɥɜɎɎ, ɖɆɍɈɋɖɘɐɆ ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ ɔɗɔɇɡɏ ɘɎɕ ɝɆɗɘɔɘɓɔɏ 

ɒɔɊəɑɥɜɎɎ, Ɇ Ɉɗɕɑɋɗɐ ð ɘɎɕ Ɏɒɕəɑɢɗɓɔɏ ɒɔɊəɑɥɜɎɎ. 

 

ȳɆɌɒɎɘɋ ɓɆ ɔɇɑɆɗɘɢ ɔɘɔɇɖɆɌɋɓɎɥ ɕɆɖɆɒɋɘɖɔɈ ɇɑɔɐɆ ɓɆɗɘɖɔɏɐɎ 

ɒɔɊəɑɥɜɎɎ/ɖɆɍɈɋɖɘɐɎ/ɎɒɕəɑɢɗɆ, ɗɔɔɘɈɋɘɗɘɈəɤɟɋɉɔ ɐɆɓɆɑə ɓɆ ɉɑɆɈɓɔɏ ɗɘɖɆɓɎɜɋ (ɗɑɋɈɆ 

ɈɓɎɍə), ɎɑɎ ɓɆɌɒɎɘɋ ɓɆ ɍɓɆɝɔɐ ɓɆɗɘɖɔɏɐɎ  Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ çModè ɓɆ ɗɘɖɆɓɎɜɋ 

ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ (ɗɕɖɆɈɆ ɓɎɌɋ) Ɋɑɥ ɈɛɔɊɆ ɓɆ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɋɐ 

ɒɔɊəɑɥɜɎɎ/ɖɆɍɈɋɖɘɐɎ/ɈɗɕɑɋɗɐɆ Ɋɑɥ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɉɔ ɐɆɓɆɑɆ. 

 

 

 

ȿɋɑɝɔɐ Ɉ ɔɇɑɆɗɘɎ ɕɋɖɋɐɑɤɝɆɘɋɑɥ Mod, Sweep ɎɑɎ Burst ɇɑɔɐɆ ɓɆɗɘɖɔɋɐ 

Modulation/Sweep/Burst ɕɔɍɈɔɑɥɋɘ ɇɡɗɘɖɔ ɈɐɑɤɝɆɘɢ/ɈɡɐɑɤɝɆɘɢ ɗɔɔɘɈɋɘɗɘɈəɤɟəɤ ɚəɓɐɜɎɤ. 

 
 

ȳɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɋɐ ɔɕɋɖɆɘɔɖɆ ɟɋɑɐɓɎɘɋ ɔɇɑɆɗɘɢ ɈɡɇɔɖɆ ɕɆɖɆɒɋɘɖɆ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ 

çModè, ɝɘɔɇɡ ɇɡɗɘɖɔ ɈɡɇɖɆɘɢ Mod, Sweep ɎɑɎ Burst (ɗɑɋɈɆ ɈɓɎɍə), Ɏ ɟɋɑɐɓɎɘɋ 

ɕɋɖɋɐɑɤɝɆɘɋɑɢ ɗɕɖɆɈɆ ɔɘ ɔɇɑɆɗɘɎ ɕɆɖɆɒɋɘɖɆ, ɝɘɔɇɡ ɇɡɗɘɖɔ ɈɐɑɤɝɎɘɢ ɈɡɇɖɆɓɓəɤ ɚəɓɐɜɎɤ. 

Ɉɐɑ/Ɉɡɐɑ (ɗɕɖɆɈɆ ɈɓɎɍə). 
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7.2  ȲɔɊəɑɥɜɎɥ 

ȦȰȮȵ-3428  ɕɔɊɊɋɖɌɎɈɆɋɘ ɔɇɡɝɓɡɋ ɗɘɆɓɊɆɖɘɓɡɋ ɆɓɆɑɔɉɔɈɡɋ ɒɔɊəɑɥɜɎɎ (AM/ DSB-
SC/ FM/ PM/ PWM Ɏ ɘ. Ɋ.) Ɏ ɜɎɚɖɔɈəɤ ɒɆɓɎɕəɑɥɜɎɤ (ASK/ FSK/ PSK Ɏ ɘ. Ɋ.). ȮɗɘɔɝɓɎɐ 

ɒɔɊəɑɥɜɎɎ ɒɔɌɋɘ ɇɡɘɢ ɈɡɇɖɆɓ Ɏɍ Ɉɓəɘɖɋɓɓɋɉɔ, Ɉɓɋɞɓɋɉɔ Ɏ ɐɆɓɆɑɢɓɔɉɔ. 

 

 
 

A ȵɖɋɊɕɖɔɗɒɔɘɖ ɗɎɉɓɆɑɆ 

B ȰɔɗɓɎɘɋɗɢ, ɝɘɔɇɡ ɇɡɗɘɖɔ ɕɋɖɋɐɑɤɝɎɘɢɗɥ ɒɋɌɊə ɒɔɊəɑɥɜɎɋɏ, ɐɆɝɆɓɎɋɒ ɎɑɎ 

ɕɆɐɋɘɓɡɒ ɖɋɌɎɒɔɒ Ɏ ɔɘɐɖɡɘɢ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɋɋ ɕɆɖɆɒɋɘɖɔɈ. 

C Ȩɡɇɔɖ ɘɎɕɆ ɒɔɊəɑɥɜɎɎ 

D Ȩɡɇɔɖ ɎɗɘɔɝɓɎɐɆ ɒɔɊəɑɥɜɎɎ 

Internal  ȷɎɉɓɆɑ ɒɔɊəɑɥɜɎɎ ɉɋɓɋɖɎɖəɋɘɗɥ ɈɓəɘɖɎ ɒɔɊəɑɥ DDS Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ 

ɗ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɔɏ ɐɔɓɚɎɉəɖɆɜɎɋɏ (ɝɆɗɘɔɘɆ ɒɔɊəɑɥɜɎɎ, ɚɔɖɒɆ 

Ɉɔɑɓɡ ɒɔɊəɑɥɜɎɎ) Ɏ ɘ. Ɋ. 

External  ȷɎɉɓɆɑ ɒɔɊəɑɥɜɎɎ ɥɈɑɥɋɘɗɥ ɈɓɋɞɓɎɒ. 

ȫɗɑɎ ɘɎɕ ɒɔɊəɑɥɜɎɎ ɆɓɆɑɔɉɔɈɡɏ (AMB/DSB-SC/FM/PM/PWM Ɏ ɘ. Ɋ.), 

ɈɓɋɞɓɎɏ ɎɗɘɔɝɓɎɐ ɕɔɊɆɋɘɗɥ ɝɋɖɋɍ Ɏɓɘɋɖɚɋɏɗ Ɉɓɋɞɓɋɏ ɒɔɊəɑɥɜɎɎ 

ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. ȦɒɕɑɎɘəɊɆ ɈɛɔɊɓɔɉɔ ɆɓɆɑɔɉɔɈɔɉɔ ɗɎɉɓɆɑɆ 

ɔɕɖɋɊɋɑɥɋɘ ɐɔɣɚɚɎɜɎɋɓɘ ɒɔɊəɑɥɜɎɎ (ɉɑəɇɎɓɆ 

ɒɔɊəɑɥɜɎɎ/ɔɘɐɑɔɓɋɓɎɋ ɝɆɗɘɔɘɡ/ɔɘɐɑɔɓɋɓɎɋ ɚɆɍɡ Ɏ ɘ. Ɋ.). 

ȸɖɋɇɔɈɆɓɎɥ ɐ ɆɒɕɑɎɘəɊɋ Ɉɓɋɞɓɋɏ ɒɔɊəɑɥɜɎɎ ɕɔɊɖɔɇɓɔ ɔɕɎɗɆɓɡ Ɉ 

ɕɆɖɆɒɋɘɖɋ ɘɆɇɑɎɜɡ ɊɆɓɓɡɛ çȦɒɕɑɎɘəɊɆ ɕɖɎ 100% ɒɔɊəɑɥɜɎɎè. ȷɒ. 

ȸɆɇɑɎɜə 10.2 Ɋɑɥ ɔɕɎɗɆɓɎɥ 100% ɒɔɊəɑɥɜɎɎ. 

ȰɔɉɊɆ ɘɎɕɔɒ ɒɔɊəɑɥɜɎɎ ɥɈɑɥɋɘɗɥ ɜɎɚɖɔɈɆɥ ɐɑɆɈɎɞɓɆɥ ɒɔɊəɑɥɜɎɥ 

(ASK/FSK/PSK Ɏ ɘ. Ɋ.), ɈɓɋɞɓɎɏ ɎɗɘɔɝɓɎɐ ɈɈɔɊɎɘɗɥ ɝɋɖɋɍ 

ɘɖɎɉɉɋɖɓɡɏ Ɏɓɘɋɖɚɋɏɗ ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. 

ȨɛɔɊɓɆɥ ɜɎɚɖɔɈɆɥ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ ɊɔɑɌɓɆ ɗɔɔɘɈɋɘɗɘɈɔɈɆɘɢ 

ɣɑɋɐɘɖɎɝɋɗɐɎɒ ɘɖɋɇɔɈɆɓɎɥɒ ɘɖɎɉɉɋɖɓɔɉɔ ɈɛɔɊɆ (ɕɔɊɖɔɇɓɔɗɘɎ ɗɒ. Ɉ 

ɘɋɛɓɎɝɋɗɐɔɒ ɔɕɎɗɆɓɎɎ) 

Channel  ȰɔɉɊɆ ɓɋɗəɟɋɏ ɥɈɑɥɋɘɗɥ CH1, CH2 ɒɔɌɋɘ ɇɡɘɢ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ 

ɎɗɕɔɑɢɍɔɈɆɓ Ɉ ɐɆɝɋɗɘɈɋ ɒɔɊəɑɎɖəɤɟɋɏ ɚɔɖɒɡ Ɉɔɑɓɡ. Ȩ ɣɘɔɒ 

ɗɑəɝɆɋ əɗɘɖɔɏɗɘɈɔ ɓɆɕɖɥɒəɤ Ɏɗɕɔɑɢɍəɋɘ ɐɆɓɆɑ CH2 Ɋɑɥ Ɉɓəɘɖɋɓɓɋɏ 

ɒɔɊəɑɥɜɎɎ ɐɆɓɆɑɆ CH1, ɓɋ ɈɈɔɊɥ ɗɎɉɓɆɑ ɐɆɓɆɑɆ CH2 Ɉɔ ɈɓɋɞɓɎɏ 

Ɏɓɘɋɖɚɋɏɗ ɒɔɊəɑɥɜɎɎ ɝɋɖɋɍ ɈɓɋɞɓɎɏ ɐɆɇɋɑɢ. ȳɆɔɇɔɖɔɘ. 

E ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɒɔɊəɑɥɜɎɎ 

F ȧɡɗɘɖɔɋ ɕɋɖɋɐɑɤɝɋɓɎɋ ɓɆ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ 

G ȨɔɍɈɖɆɘ ɓɆ ɔɗɓɔɈɓəɤ ɗɘɖɆɓɎɜə ɒɋɓɤ 
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7.2.1  ȴɕɎɗɆɓɎɋ 100% ɒɔɊəɑɥɜɎɎ 

AM ȷɔɔɘɈɋɘɗɘɈəɋɘ ɗɑəɝɆɤ, ɐɔɉɊɆ ɉɑəɇɎɓɆ ɒɔɊəɑɥɜɎɎ = 100% 

FM 100% ɒɔɊəɑɥɜɎɥ ɗɔɔɘɈɋɘɗɘɈəɋɘ əɗɘɆɓɔɈɑɋɓɓɔɏ ɊɋɈɎɆɜɎɎ ɝɆɗɘɔɘɡ. ȳɆɕɖɎɒɋɖ, 

ɋɗɑɎ ɆɒɕɑɎɘəɊɆ ɈɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ Ɉɓɋɞɓɋɏ ɒɔɊəɑɥɜɎɎ ɗɔɗɘɆɈɑɥɋɘ 50 % ɔɘ 

ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɆɒɕɑɎɘəɊɡ ɕɖɎ Ɉɡɇɔɖɋ 100 % ɒɔɊəɑɥɜɎɎ, ɖɋɍəɑɢɘɎɖəɤɟɆɥ 

ɊɋɈɎɆɜɎɥ ɝɆɗɘɔɘɡ ɗɔɗɘɆɈɑɥɋɘ 50 % ɔɘ ɍɆɊɆɓɓɔɏ ɊɋɈɎɆɜɎɎ ɝɆɗɘɔɘɡ. 

PM 100% ɒɔɊəɑɥɜɎɥ ɗɔɔɘɈɋɘɗɘɈəɋɘ əɗɘɆɓɔɈɑɋɓɓɔɏ ɚɆɍɔɈɔɏ ɊɋɈɎɆɜɎɎ. ȳɆɕɖɎɒɋɖ, 

ɋɗɑɎ ɆɒɕɑɎɘəɊɆ ɈɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ Ɉɓɋɞɓɋɏ ɒɔɊəɑɥɜɎɎ ɗɔɗɘɆɈɑɥɋɘ 50 % ɔɘ 

ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɆɒɕɑɎɘəɊɡ ɕɖɎ Ɉɡɇɔɖɋ 100 % ɒɔɊəɑɥɜɎɎ, ɖɋɍəɑɢɘɎɖəɤɟɆɥ 

ɚɆɍɔɈɆɥ ɊɋɈɎɆɜɎɥ ɗɔɗɘɆɈɑɥɋɘ 50 % ɔɘ əɗɘɆɓɔɈɑɋɓɓɔɏ ɚɆɍɔɈɔɏ ɊɋɈɎɆɜɎɎ. 

 

7.2.2  ȸɎɕɡ ɒɔɊəɑɥɜɎɎ 

Ȩ ɗɑɋɊəɤɟɋɏ ɘɆɇɑɎɜɋ ɕɔɐɆɍɆɓɡ ɖɆɍɑɎɝɓɡɋ ɘɎɕɡ ɒɔɊəɑɥɜɎɎ, ɕɔɊɊɋɖɌɎɈɆɋɒɡɋ ȦȰȮȵ-

3428 , Ɏ Ɏɛ ɗɔɈɒɋɗɘɎɒɔɗɘɢ ɗ ɓɋɗəɟɎɒɎ. 

 

 ȷɎɓəɗ ȵɖɥɒɔəɉɔɑɢɓɎɐ Ȯɒɕəɑɢɗ ȵɎɑɆ Ⱦəɒ AFG  ȵɖɔɎɍɈɔɑɢɓɆɥ 
ɚɔɖɒɆ 

AM  ḫ ḫ ḫ ḫ ḫ ḫ ḫ 

DSB - SC ḫ ḫ ḫ ḫ ḫ ḫ ḫ 

FM  ḫ ḫ  ḫ  ḫ  

PM  ḫ ḫ  ḫ  ḫ  

PWM    ḫ     

FSK  ḫ ḫ  ḫ  ḫ  

ASK  ḫ ḫ ḫ ḫ ḫ ḫ ḫ 

PSK  ḫ ḫ  ḫ  ḫ  

7.2.2.1  AM  

AM ð ɣɘɔ ɆɒɕɑɎɘəɊɓɆɥ ɒɔɊəɑɥɜɎɥ, ɒɋɘɔɊ ɒɔɊəɑɥɜɎɎ, ɐɔɘɔɖɡɏ Ɏɗɕɔɑɢɍəɋɘ ɆɒɕɑɎɘəɊə 

ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɆɒɕɑɎɘəɊɔɏ ɓɋɗəɟɋɏ. 

 
ȵɆɖɆɒɋɘɖɡ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ əɗɘɆɓɔɈɎɘɢ Ɋɑɥ AM, ɕɋɖɋɝɎɗɑɋɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. 

 

ȩɑəɇɎɓɆ ɒɔɊəɑɥɜɎɎ ȸɆɐɌɋ ɎɍɈɋɗɘɋɓ ɐɆɐ ɐɔɣɚɚɎɜɎɋɓɘ ɆɒɕɑɎɘəɊɓɔɏ ɒɔɊəɑɥɜɎɎ (m), 

ɔɕɖɋɊɋɑɥɋɒɡɏ ɒɆɐɗɎɒɆɑɢɓɔɏ Ɏ ɒɎɓɎɒɆɑɢɓɔɏ ɆɒɕɑɎɘəɊɔɏ 

ɔɉɎɇɆɤɟɋɏ: 

ά
Ὗ ȟ Ὗ ȟ

Ὗ ȟ Ὗ ȟ

 

 

ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ = ɈɓəɘɖɋɓɓɎɏ ɎɑɎ ɐɆɓɆɑ, ɣɘɔ ɍɓɆɝɋɓɎɋ ɒɔɌɓɔ 

əɗɘɆɓɔɈɎɘɢ ɓɆɕɖɥɒəɤ. ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ = ɈɓɋɞɓɎɏ, ɔɓ ɔɕɖɋɊɋɑɥɋɘɗɥ 

ɆɒɕɑɎɘəɊɔɏ ɈɛɔɊɓɔɏ Ɉɓɋɞɓɋɏ ɒɔɊəɑɥɜɎɎ. 

ȽɆɗɘɔɘɆ ȦȲ ȽɆɗɘɔɘɆ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ. 

ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ = ɈɓəɘɖɋɓɓɎɏ, ɍɓɆɝɋɓɎɋ ɒɔɌɓɔ əɗɘɆɓɔɈɎɘɢ 

ɓɆɕɖɥɒəɤ. ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ = ɈɓɋɞɓɎɏ ɎɑɎ ɐɆɓɆɑ, ɔɓ ɔɕɖɋɊɋɑɥɋɘɗɥ 

ɝɆɗɘɔɘɔɏ ɈɛɔɊɆ Ɉɓɋɞɓɋɏ ɒɔɊəɑɥɜɎɎ ɎɑɎ Ɋɖəɉɔɉɔ ɐɆɓɆɑɆ. 

ȺɔɖɒɆ ȺɔɖɒɆ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ. 

ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ = ɈɓəɘɖɋɓɓɎɏ, ɍɓɆɝɋɓɎɋ ɒɔɌɓɔ əɗɘɆɓɔɈɎɘɢ 

ɓɆɕɖɥɒəɤ. ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ = ɈɓɋɞɓɎɏ ɎɑɎ ɐɆɓɆɑ, ɔɓ ɔɕɖɋɊɋɑɥɋɘɗɥ 

ɈɓɋɞɓɎɒ ɈɛɔɊɔɒ ɒɔɊəɑɥɜɎɎ ɎɑɎ ɚɔɖɒɔɏ Ɉɔɑɓɡ Ɋɖəɉɔɉɔ ɐɆɓɆɑɆ. 



52  

 

ȷɘɖɆɘɋɉɎɥ ɆɒɕɑɎɘəɊɡ AM ɗɔɗɘɔɎɘ Ɉ ɘɔɒ, ɝɘɔɇɡ ɕɔɊɊɋɖɌɎɈɆɘɢ ɒɔɟɓɔɗɘɢ ɓɋɗəɟɋɏ ɘɆɐɔɏ 

Ɍɋ, ɐɆɐ Ɏ Ɉ ɓɋɒɔɊəɑɎɖɔɈɆɓɓɔɒ ɗɔɗɘɔɥɓɎɎ, ɘɔ ɋɗɘɢ: ɒɔɟɓɔɗɘɢ ɓɋɗəɟɋɏ ɓɋ ɍɆɈɎɗɎɘ ɔɘ ɉɑəɇɎɓɡ 

ɒɔɊəɑɥɜɎɎ. Ƀɘɔ ɕɖɎɈɋɊɋɘ ɐ ɈɡɛɔɊə ɗɎɉɓɆɑɆ ȦȲ ɍɆ ɕɖɋɊɋɑɡ əɗɘɆɓɔɈɑɋɓɓɔɉɔ ɍɓɆɝɋɓɎɥ, ɝɘɔ 

ɥɈɑɥɋɘɗɥ ɓɔɖɒɆɑɢɓɡɒ ɥɈɑɋɓɎɋɒ. ȳɆ ɖɎɗəɓɐɋ ɓɎɌɋ ɕɔɐɆɍɆɓɔ ɗɖɆɈɓɋɓɎɋ ɆɒɕɑɎɘəɊɡ ɓɋɗəɟɋɏ 

100 Ȳȩɜ, 0 Ɋȧɒ ɇɋɍ ɒɔɊəɑɥɜɎɎ Ɏ ɕɖɎ 100% ɉɑəɇɎɓɋ ɒɔɊəɑɥɜɎɎ, Ɏ ɈɎɊɓɔ, ɝɘɔ ɕɎɐɎ Ɉɔ 

Ɉɖɋɒɋɓɓɔɏ ɔɇɑɆɗɘɎ ɗɘɆɓɔɈɥɘɗɥ ɇɔɑɢɞɋ, ɐɔɉɊɆ ɒɔɊəɑɥɜɎɥ ɈɐɑɤɝɋɓɆ, ɓɔ ɒɔɟɓɔɗɘɢ ɓɋɗəɟɋɏ 

ɔɗɘɆɋɘɗɥ ɓɋɎɍɒɋɓɓɔɏ Ɉ ɝɆɗɘɔɘɓɔɏ ɔɇɑɆɗɘɎ. 

 

 
 

ȳɋɒɔɊəɑɎɖɔɈɆɓɓɡɏ ɗɎɉɓɆɑ ȲɔɊəɑɎɖɔɈɆɓɓɡɏ ɗɎɉɓɆɑ 

  
ȳɋɒɔɊəɑɎɖɔɈɆɓɓɡɏ ɗɎɉɓɆɑ ȲɔɊəɑɎɖɔɈɆɓɓɡɏ ɗɎɉɓɆɑ 

 

7.2.2.2  DSB - SC    

DSB-SC ð ɣɘɔ ɊɈəɛɕɔɑɔɗɓɆɥ ɆɒɕɑɎɘəɊɓɆɥ ɒɔɊəɑɥɜɎɥ ɗ ɕɔɊɆɈɑɋɓɎɋɒ ɓɋɗəɟɋɏ. 

 

 
ȰɔɓɚɎɉəɖɎɖəɋɒɡɋ ɕɆɖɆɒɋɘɖɡ DSB-SC ɕɋɖɋɝɎɗɑɋɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. 

 

ȸɆɇɑɎɜɆ 10-5 ȴɕɎɗɆɓɎɋ ɕɆɖɆɒɋɘɖɔɈ ɒɔɊəɑɥɜɎɎ DSB-SC 

DSB - SC 

Modulation  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦȲ 

DSB frequency  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦȲ 

Shape  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦȲ 
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7.2.2.3  FM  

FM ð ɣɘɔ ɝɆɗɘɔɘɓɆɥ ɒɔɊəɑɥɜɎɥ, ɒɋɘɔɊ ɒɔɊəɑɥɜɎɎ, ɐɔɘɔɖɡɏ Ɏɗɕɔɑɢɍəɋɘ ɆɒɕɑɎɘəɊə 

ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɝɆɗɘɔɘɔɏ ɓɋɗəɟɋɏ. 

 

 

ȵɆɖɆɒɋɘɖɡ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ əɗɘɆɓɔɈɎɘɢ Ɋɑɥ FM, ɕɋɖɋɝɎɗɑɋɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. 

ȸɆɇɑɎɜɆ 10-6 ȴɕɎɗɆɓɎɋ ɕɆɖɆɒɋɘɖɔɈ FM ɒɔɊəɑɥɜɎɎ 

FM  

FM frequency  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦȲ 

Shape  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦȲ 

Frequency deviation  

ȲɆɐɗɎɒɆɑɢɓɔɋ ɍɓɆɝɋɓɎɋ ǧf 

ɒɉɓɔɈɋɓɓɔɉɔ ɔɘɐɑɔɓɋɓɎɥ ɝɆɗɘɔɘɡ ɔɘ ɓɋɗəɟɋɏ 

ɝɆɗɘɔɘɡ fc, ɐɔɘɔɖɔɋ ɗɔɔɘɈɋɘɗɘɈəɋɘ 

ɒɆɐɗɎɒɆɑɢɓɔɒə ɎɑɎ ɒɎɓɎɒɆɑɢɓɔɒə 

ɍɓɆɝɋɓɎɤ ɆɒɕɑɎɘəɊɡ ɒɔɊəɑɎɖəɤɟɋɉɔ 

ɗɎɉɓɆɑɆ ɕɖɎ ɊɔɗɘɎɌɋɓɎɎ ɔɘɐɑɔɓɋɓɎɥ 

ɝɆɗɘɔɘɡ. ȲɔɊəɑɎɖɔɈɆɓɓɆɥ ɓɋɗəɟɆɥ ɝɆɗɘɔɘɆ 

Ɏɍɒɋɓɥɋɘɗɥ Ɉ ɊɎɆɕɆɍɔɓɋ fc Ñ ǧf 

ȫɗɑɎ ɎɗɘɔɝɓɎɐ ɥɈɑɥɋɘɗɥ ɈɓəɘɖɋɓɓɎɒ 

ɎɑɎ ɐɆɓɆɑɢɓɡɒ, ɣɘɔ ɍɓɆɝɋɓɎɋ ɒɔɌɓɔ 

əɗɘɆɓɔɈɎɘɢ ɓɆɕɖɥɒəɤ. 

ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ ɈɓɋɞɓɎɏ, 

ɒɔɊəɑɎɖəɋɘɗɥ ɈɓɋɞɓɎɒ. ȵɔɑɓɆɥ ɆɒɕɑɎɘəɊɆ 

ɗɎɉɓɆɑɆ Ɉɓɋɞɓɋɏ ɒɔɊəɑɥɜɎɎ ɗɔɔɘɈɋɘɗɘɈəɋɘ 

əɗɘɆɓɔɈɑɋɓɓɔɏ ɊɋɈɎɆɜɎɎ ɝɆɗɘɔɘɡ. 

 

7.2.2.4  PM  

PM ð ɣɘɔ ɚɆɍɔɈɆɥ ɒɔɊəɑɥɜɎɥ, ɒɋɘɔɊ ɒɔɊəɑɥɜɎɎ, ɐɔɘɔɖɡɏ Ɏɗɕɔɑɢɍəɋɘ ɆɒɕɑɎɘəɊə 

ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɒɉɓɔɈɋɓɓɔɏ ɚɆɍɔɏ ɓɋɗəɟɋɏ. 

ȵɆɖɆɒɋɘɖɡ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ ɍɆɊɆɘɢ Ɋɑɥ PM, ɕɋɖɋɝɎɗɑɋɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. 
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ȸɆɇɑɎɜɆ 10-7 ȴɕɎɗɆɓɎɋ ɕɆɖɆɒɋɘɖɔɈ ɒɔɊəɑɥɜɎɎ PM 

PM  

PM frequency  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦȲ 

Shape  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦȲ 

Phase deviation  

ȲɆɐɗɎɒɆɑɢɓɔɋ ɍɓɆɝɋɓɎɋ ǧ• 

ɒɉɓɔɈɋɓɓɔɉɔ ɔɘɐɑɔɓɋɓɎɥ ɚɆɍɡ ɔɘ 

ɒɉɓɔɈɋɓɓɔɏ ɚɆɍɡ •c(t), ɐɔɉɊɆ ɓɋɗəɟɆɥ ɓɋ 
ɒɔɊəɑɎɖəɋɘɗɥ. ȲɆɐɗɎɒɆɑɢɓɔɋ ɔɘɐɑɔɓɋɓɎɋ 

ɚɆɍɡ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɒɆɐɗɎɒɆɑɢɓɔɒə ɎɑɎ 

ɒɎɓɎɒɆɑɢɓɔɒə ɍɓɆɝɋɓɎɤ ɆɒɕɑɎɘəɊɡ 

ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ. ȺɆɍɆ 

ɒɔɊəɑɎɖɔɈɆɓɓɔɉɔ ɗɎɉɓɆɑɆ Ɏɍɒɋɓɥɋɘɗɥ Ɉ 

ɊɎɆɕɆɍɔɓɋ 
• Ў• 

ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ ɥɈɑɥɋɘɗɥ ɈɓəɘɖɋɓɓɎɒ 

ɎɑɎ ɐɆɓɆɑɢɓɡɒ, ɍɓɆɝɋɓɎɋ ɒɔɌɓɔ əɗɘɆɓɔɈɎɘɢ 

ɓɆɕɖɥɒəɤ; ɐɔɉɊɆ ɎɗɘɔɝɓɎɐ ɈɓɋɞɓɎɏ, ɔɓ 

ɔɕɖɋɊɋɑɥɋɘɗɥ ɆɒɕɑɎɘəɊɔɏ Ɉɓɋɞɓɋɏ 

ɒɔɊəɑɥɜɎɎ ɓɆ ɈɛɔɊɋ. ȵɔɑɓɆɥ ɆɒɕɑɎɘəɊɆ 

ɗɎɉɓɆɑɆ Ɉɓɋɞɓɋɏ ɒɔɊəɑɥɜɎɎ ɗɔɔɘɈɋɘɗɘɈəɋɘ 

ɍɆɊɆɓɓɔɏ ɚɆɍɔɈɔɏ ɊɋɈɎɆɜɎɎ. 

 

7.2.2.5  PWM  

PWM, ɞɎɖɔɘɓɔ-ɎɒɕəɑɢɗɓɆɥ ɒɔɊəɑɥɜɎɥ, ɕɖɎɒɋɓɎɒɆ ɘɔɑɢɐɔ ɘɔɉɊɆ, ɐɔɉɊɆ ɓɋɗəɟɆɥ 

ɥɈɑɥɋɘɗɥ Ɏɒɕəɑɢɗɓɔɏ, Ɏ ɔɘɓɔɗɎɘɗɥ ɐ ɒɋɘɔɊə ɒɔɊəɑɥɜɎɎ, Ɉ ɐɔɘɔɖɔɒ ɆɒɕɑɎɘəɊɆ ɒɔɊəɑɎɖəɤɟɋɉɔ 

ɗɎɉɓɆɑɆ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɞɎɖɎɓɔɏ ɕɔɑɔɌɎɘɋɑɢɓɔɉɔ ɎɒɕəɑɢɗɆ ɓɋɗəɟɋɏ. 

ȵɆɖɆɒɋɘɖɡ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ ɓɆɗɘɖɔɎɘɢ Ɋɑɥ PWM, ɕɋɖɋɝɎɗɑɋɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. 

ȸɆɇɑ. 10-8 ȴɕɎɗɆɓɎɋ ɕɆɖɆɒɋɘɖɔɈ PWM-ɒɔɊəɑɥɜɎɎ 

PWM  

PWM frequency  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦȲ 

Shape  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦȲ 

Pulse width deviation  

ȲɆɐɗɎɒɆɑɢɓɔɋ ɔɘɐɑɔɓɋɓɎɋ ɞɎɖɎɓɡ 

ɕɔɑɔɌɎɘɋɑɢɓɔɉɔ ɎɒɕəɑɢɗɆ ɔɘ ɞɎɖɎɓɡ 

ɕɔɑɔɌɎɘɋɑɢɓɔɉɔ ɎɒɕəɑɢɗɆ ɇɋɍ ɒɔɊəɑɥɜɎɎ 

ɗɔɔɘɈɋɘɗɘɈəɋɘ ɒɆɐɗɎɒɆɑɢɓɔɒə ɎɑɎ 

ɒɎɓɎɒɆɑɢɓɔɒə ɍɓɆɝɋɓɎɤ ɆɒɕɑɎɘəɊɡ 

ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ. 

ȫɗɑɎ ɎɗɘɔɝɓɎɐ ɥɈɑɥɋɘɗɥ ɈɓəɘɖɋɓɓɎɒ 

ɎɑɎ ɐɆɓɆɑɢɓɡɒ, ɣɘɔ ɍɓɆɝɋɓɎɋ ɒɔɌɓɔ 

əɗɘɆɓɔɈɎɘɢ ɓɆɕɖɥɒəɤ. ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ 

ɈɓɋɞɓɎɏ, ɒɔɊəɑɎɖəɋɘɗɥ ɈɓɋɞɓɎɒ 

ȵɔɑɓɆɥ ɆɒɕɑɎɘəɊɆ ɗɎɉɓɆɑɆ Ɉɓɋɞɓɋɏ 

ɒɔɊəɑɥɜɎɎ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɍɆɊɆɓɓɔɒə 

ɔɘɐɑɔɓɋɓɎɤ ɞɎɖɎɓɡ ɎɒɕəɑɢɗɆ. 
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7.2.2.6  ASK  

ASK ð ɣɘɔ ɆɒɕɑɎɘəɊɓɆɥ ɒɆɓɎɕəɑɥɜɎɥ, ɍɊɋɗɢ Ɏɒɋɋɘɗɥ Ɉ ɈɎɊə ɇɎɓɆɖɓɆɥ ɆɒɕɑɎɘəɊɓɆɥ 

ɒɆɓɎɕəɑɥɜɎɥ. ȦɒɕɑɎɘəɊɆ ɒɔɊəɑɎɖəɋɒɔɏ ɓɋɗəɟɋɏ Ɏɍɒɋɓɥɋɘɗɥ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɗɔɗɘɔɥɓɎɥ 1/0 

ɊɈɔɎɝɓɔɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ, ɘ. ɋ. ɓɆɑɎɝɎɋ ɎɑɎ ɔɘɗəɘɗɘɈɎɋ ɆɒɕɑɎɘəɊɡ ɓɋɗəɟɋɏ 

Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ ɕɖɋɊɗɘɆɈɑɋɓɎɥ 1 ɎɑɎ 0. 

 

 

 

ȵɆɖɆɒɋɘɖɡ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ ɍɆɊɆɘɢ Ɋɑɥ ASK, ɕɋɖɋɝɎɗɑɋɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. 

ȸɆɇɑ. 10-9 ȴɕɎɗɆɓɎɋ ɕɆɖɆɒɋɘɖɔɈ ASK 

ASK  

Keying frequency  

ȷɐɔɖɔɗɘɢ ɊɈɔɎɝɓɔɏ 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ. Ƀɘɔ ɍɓɆɝɋɓɎɋ ɒɔɌɋɘ 

ɇɡɘɢ əɗɘɆɓɔɈɑɋɓɔ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ, ɐɔɉɊɆ 

source = internal Ɏ  internal source 

ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ ɘɆɐɘɔɈəɤ 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ ɗ əɐɆɍɆɓɓɔɏ ɝɆɗɘɔɘɔɏ, 

əɒɓɔɌɋɓɓɔɏ ɓɆ 2. ȰɔɉɊɆ source = external, 

ɆɒɕɑɎɘəɊɆ ɓɋɗəɟɋɏ ɔɕɖɋɊɋɑɥɋɘɗɥ 

ɗɔɗɘɔɥɓɎɋɒ 0/1 Ɉɓɋɞɓɋɉɔ trigger input 

 

7.2.2.7  FSK  

FSK ð ɣɘɔ ɝɆɗɘɔɘɓɆɥ ɒɆɓɎɕəɑɥɜɎɥ, ɍɊɋɗɢ Ɏɒɋɋɘɗɥ Ɉ ɈɎɊə ɊɈɔɎɝɓɆɥ ɝɆɗɘɔɘɓɆɥ 

ɒɆɓɎɕəɑɥɜɎɥ. ȽɆɗɘɔɘɆ ɒɔɊəɑɎɖɔɈɆɓɓɔɏ ɓɋɗəɟɋɏ Ɏɍɒɋɓɥɋɘɗɥ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɗɔɗɘɔɥɓɎɥ 1/0 

ɊɈɔɎɝɓɔɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ, ɘ. ɋ. ɓɋɗəɟɆɥ ɝɆɗɘɔɘɆ f0 ɔɍɓɆɝɆɋɘ, ɝɘɔ ɕɋɖɋɊɆɋɘɗɥ 0, Ɇ 

ɓɋɗəɟɆɥ ɝɆɗɘɔɘɆ f1 ɔɍɓɆɝɆɋɘ, ɝɘɔ ɕɋɖɋɊɆɋɘɗɥ 1. 

 

ȵɆɖɆɒɋɘɖɡ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ əɗɘɆɓɔɈɎɘɢ Ɋɑɥ FSK, ɕɋɖɋɝɎɗɑɋɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. 

ȸɆɇɑ. 10-10 ȴɕɎɗɆɓɎɋ ɕɆɖɆɒɋɘɖɔɈ FSK 

FSK  

Keying frequency  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦSK 

Frequency hopping 

frequency  

ȽɆɗɘɔɘɆ, ɕɖɋɊɗɘɆɈɑɥɤɟɆɥ 1, ɘ.ɋ. f1. 

ȽɆɗɘɔɘɆ, ɕɖɋɊɗɘɆɈɑɥɤɟɆɥ 0 (ɘ.ɋ. f0), 

ɥɈɑɥɋɘɗɥ ɘɋɐəɟɋɏ əɗɘɆɓɔɈɑɋɓɓɔɏ ɓɋɗəɟɋɏ 

ɝɆɗɘɔɘɔɏ. 

 

7.2.2.8  PSK  

PSKð ɣɘɔ ɚɆɍɔɈɆɥ ɒɆɓɎɕəɑɥɜɎɥ, ɍɊɋɗɢ Ɏɒɋɋɘɗɥ Ɉ ɈɎɊə ɇɎɓɆɖɓɆɥ ɚɆɍɔɈɆɥ ɒɆɓɎɕəɑɥɜɎɥ. 

ȲɉɓɔɈɋɓɓɆɥ ɚɆɍɆ ɒɔɊəɑɎɖəɋɒɔɏ ɓɋɗəɟɋɏ ɍɆɈɎɗɎɘ ɔɘ ɗɔɗɘɔɥɓɎɥ 1/0 ɊɈɔɎɝɓɔɏ 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ. 

 

ȵɆɖɆɒɋɘɖɡ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ ɍɆɊɆɘɢ Ɋɑɥ PSK, ɕɋɖɋɝɎɗɑɋɓɡ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. 
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ȸɆɇɑ. 10-11 ȴɕɎɗɆɓɎɋ ɕɆɖɆɒɋɘɖɔɈ PSK 

FSK  

Keying rate  ȸɆɐ Ɍɋ, ɐɆɐ Ɏ ȦSK 

Polarity  

ȵɔɑɔɌɎɘɋɑɢɓɆɥ ɚɆɍɆ/ɕɋɖɋɈɋɖɓəɘɆɥ 

ɚɆɍɆ. Ȩ ɕɔɑɔɌɎɘɋɑɢɓɔɏ ɚɆɍɋ ɚɆɍɆ 

ɗɔɗɘɆɈɑɥɋɘ 0 Á ɕɖɎ ɎɍɒɋɓɋɓɎɎ ɔɘ 0 Ɋɔ 1 Ɏ 

180 Á ɕɖɎ ɎɍɒɋɓɋɓɎɎ ɔɘ 1 Ɋɔ 0. 

ȵɖɔɘɎɈɔɕɔɑɔɌɓɆɥ ɕɖɎ ɎɓɈɋɖɘɎɖɔɈɆɓɎɎ 

 

ȵɖɎɒɋɖ ɕɖɎɑɔɌɋɓɎɥ: ȩɋɓɋɖɆɜɎɥ ɗɎɉɓɆɑɆ FM ɗ ɈɓəɘɖɋɓɓɎɒ ɎɗɘɔɝɓɎɐɔɒ 

ɒɔɊəɑɥɜɎɎ Ɏ ɗɑɋɊəɤɟɎɒɎ ɕɆɖɆɒɋɘɖɆɒɎ 

¶ ȺɔɖɒɆ ɓɋɗəɟɋɉɔ ɗɎɉɓɆɑɆ 

= ɗɎɓəɗɔɎɊɆɑɢɓɆɥ, ɝɆɗɘɔɘɆ = 120 Ȳȩɜ 

¶ ȺɔɖɒɆ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ = ɘɖɋəɉɔɑɢɓɎɐ, ɝɆɗɘɔɘɆ = 1 Ȳȩɜ, ɊɋɈɎɆɜɎɥ 

ɝɆɗɘɔɘɡ = 10 Ȳȩɜ 

1.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə Ɉɔɑɓɡè ɓɋɗəɟɋɏ ɓɆ ɗɎɓəɗɔɎɊɆɑɢɓəɤ, Ɇ çȽɆɗɘɔɘəè ɓɆ 120 

Ȳȩɜ ɓɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ. 

2.  ȿɋɑɐɓɎɘɋ ɍɓɆɝɔɐ ɓɆɗɘɖɔɋɐ Ɉ ɔɐɓɋ ɓɆɗɘɖɔɋɐ ɒɔɊəɑɥɜɎɎ/ɖɆɍɈɋɖɘɐɎ/ɕɆɐɋɘɓɔɏ 

ɗɎɓɛɖɔɓɎɍɆɜɎɎ Ɉ ɑɋɈɔɒ ɓɎɌɓɋɒ əɉɑə ɗɘɖɆɓɎɜɡ, ɝɘɔɇɡ ɈɔɏɘɎ Ɉ Ɏɓɘɋɖɚɋɏɗ Ɋɑɥ 

ɓɆɗɘɖɔɏɐɎ ɒɔɊəɑɥɜɎɎ/ɖɆɍɈɋɖɘɐɎ/ɕɆɐɋɘɓɔɏ ɗɎɓɛɖɔɓɎɍɆɜɎɎ. 

3.  ȹɗɘɆɓɔɈɎɘɋ çȲɔɊè ɓɆ çȨɐɑ.è 

4.  ȹɗɘɆɓɔɈɎɘɋ çȸɎɕè ɓɆ çFMè. 

5.  ȹɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɕɆɖɆɒɋɘɖɆ çȮɗɘɔɝɓɎɐè ɍɓɆɝɋɓɎɋ çȨɓəɘɖɋɓɓɎɏè. 

6.  ȹɗɘɆɓɔɈɎɘɋ çȽɆɗɘɔɘɆ FMè ɓɆ 1 Ȳȩɜ. 

7.  ȹɗɘɆɓɔɈɎɘɋ çFreq Devè ɓɆ 10 Ȳȩɜ. 

8.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒɆè ɓɆ çȸɖɋəɉɔɑɢɓɎɐè. 

9.  ȴɘɐɖɔɏɘɋ ɈɡɈɔɊ 

ȨɡɕɔɑɓɎɘɋ ɔɕɎɗɆɓɓɡɋ Ɉɡɞɋ ɞɆɉɎ, ɝɘɔɇɡ ɗɉɋɓɋɖɎɖɔɈɆɘɢ ɌɋɑɆɋɒəɤ ɚɔɖɒə Ɉɔɑɓɡ FM. 

ȷɘɖɆɓɎɜɆ ɕɆɖɆɒɋɘɖɔɈ ɒɔɊəɑɥɜɎɎ ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 

ȩɖɆɚɎɐɎ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ FM Ɉɔ Ɉɖɋɒɋɓɓɔɏ Ɏ ɝɆɗɘɔɘɓɔɏ ɔɇɑɆɗɘɥɛ ɗɑɋɊəɤɟɎɋ: 
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ȧɡɑɎ ɕɖɔɈɋɊɋɓɡ ɎɍɒɋɖɋɓɎɥ ɝɆɗɘɔɘɡ ɒɔɊəɑɎɖɔɈɆɓɓɔɉɔ ɗɎɉɓɆɑɆ, Ɏ ɍɆɈɎɗɎɒɔɗɘɢ ɝɆɗɘɔɘɡ 

ɔɘ ɈɖɋɒɋɓɎ (ɊɎɆɉɖɆɒɒɆ ɔɘɗɑɋɌɎɈɆɓɎɥ) ɇɡɑɆ ɕɔɗɘɖɔɋɓɆ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ, ɔɘɖɆɌɆɥ 

ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ ɝɆɗɘɔɘɡ ɔɘɓɔɗɎɘɋɑɢɓɔ ɚɔɖɒɡ ɒɔɊəɑɥɜɎɎ ɒɔɊəɑɎɖɔɈɆɓɓɔɉɔ ɗɎɉɓɆɑɆ. 

 

ȵɖɎɒɋɖ ɕɖɎɑɔɌɋɓɎɥ: ȩɋɓɋɖɆɜɎɥ ɗɎɉɓɆɑɆ AM ɗ ɈɓɋɞɓɎɒ ɎɗɘɔɝɓɎɐɔɒ Ɏ 

ɗɑɋɊəɤɟɎɒɎ ɕɆɖɆɒɋɘɖɆɒɎ 

¶ ȺɔɖɒɆ ɓɋɗəɟɋɉɔ ɗɎɉɓɆɑɆ = ɗɎɓəɗɔɎɊɆɑɢɓɆɥ, ɝɆɗɘɔɘɆ = 20 ɐȩɜ 

¶ ȺɔɖɒɆ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ = ɗɎɓəɗɔɎɊɆɑɢɓɆɥ, ɝɆɗɘɔɘɆ = 1 ɐȩɜ, ɉɑəɇɎɓɆ 

ɒɔɊəɑɥɜɎɎ = 50 % 

1.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə Ɉɔɑɓɡè ɓɋɗəɟɋɏ ɓɆ ɗɎɓəɗɔɎɊɆɑɢɓəɤ, Ɇ çȽɆɗɘɔɘəè ɓɆ 20 ɐȩɜ ɓɆ 

ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ. 

2.  ȨɔɏɊɎɘɋ Ɉ Ɏɓɘɋɖɚɋɏɗ ɓɆɗɘɖɔɏɐɎ ɒɔɊəɑɥɜɎɎ/ɖɆɍɈɋɖɘɐɎ/ɈɗɕɑɋɗɐɆ Ɏ əɗɘɆɓɔɈɎɘɋ 

çModè ɓɆ çOnè. 

3.  ȹɗɘɆɓɔɈɎɘɋ çȸɎɕè ɓɆ çAMè 

4.  ȹɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɕɆɖɆɒɋɘɖɆ çȮɗɘɔɝɓɎɐè ɍɓɆɝɋɓɎɋ çȨɓɋɞɓɎɏè, əɗɘɆɓɔɈɎɘɋ ɚɔɖɒə 

Ɉɔɑɓɡ Ɉɓɋɞɓɋɉɔ ɈɛɔɊɆ ɒɔɊəɑɥɜɎɎ ɓɆ ɗɎɓəɗɔɎɊɆɑɢɓəɤ Ɏ ɝɆɗɘɔɘə ɓɆ 1 ɐȩɜ, Ɏ 

ɔɇɖɆɘɎɘɋɗɢ ɐ ɘɋɛɓɎɝɋɗɐɔɒə ɔɕɎɗɆɓɎɤ Ɋɑɥ Ɉɓɋɞɓɋɏ ɈɛɔɊɓɔɏ ɆɒɕɑɎɘəɊɡ Ñ 5 Ȩ ɕɎɐ-

ɕɎɐ, ɝɘɔ ɗɔɔɘɈɋɘɗɘɈəɋɘ 100% ɒɔɊəɑɥɜɎɎ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɆɒɕɑɎɘəɊɆ Ɉɓɋɞɓɋɉɔ 

ɗɎɉɓɆɑɆ ɒɔɊəɑɥɜɎɎ əɗɘɆɓɆɈɑɎɈɆɋɘɗɥ ɖɆɈɓɔɏ Ñ2,5 Ȩ ɕɎɐ-ɕɎɐ, ɝɘɔ ɊɆɋɘ ɉɑəɇɎɓə 

ɒɔɊəɑɥɜɎɎ 50%. ȨɓɋɞɓɎɏ ɗɎɉɓɆɑ ɒɔɊəɑɥɜɎɎ ɒɔɌɋɘ ɇɡɘɢ ɕɖɋɊɔɗɘɆɈɑɋɓ ɊɖəɉɎɒ 

ɎɗɘɔɝɓɎɐɔɒ ɎɑɎ ɊɖəɉɎɒ ɐɆɓɆɑɔɒ əɗɘɖɔɏɗɘɈɆ. 

5.  ȴɘɐɖɔɏɘɋ ɈɡɈɔɊ 

ȨɡɕɔɑɓɎɘɋ ɔɕɎɗɆɓɓɡɋ Ɉɡɞɋ ɞɆɉɎ, ɝɘɔɇɡ ɗɉɋɓɋɖɎɖɔɈɆɘɢ ɌɋɑɆɋɒəɤ ɚɔɖɒə Ɉɔɑɓɡ FM. 

ȷɘɖɆɓɎɜɆ ɕɆɖɆɒɋɘɖɔɈ ɒɔɊəɑɥɜɎɎ ɕɔɗɑɋ ɓɆɗɘɖɔɏɐɎ ɕɔɐɆɍɆɓɆ ɓɎɌɋ. ȴɇɖɆɘɎɘɋ ɈɓɎɒɆɓɎɋ, ɝɘɔ 

ɕɔɗɐɔɑɢɐə ɝɆɗɘɔɘɆ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ, ɚɔɖɒɆ Ɏ ɉɑəɇɎɓɆ ɒɔɊəɑɥɜɎɎ ɕɔɑɓɔɗɘɢɤ 

ɔɕɖɋɊɋɑɥɤɘɗɥ ɈɓɋɞɓɎɒ ɒɔɊəɑɎɖəɤɟɎɒ ɈɛɔɊɔɒ, ɗɔɔɘɈɋɘɗɘɈəɤɟɎɋ ɕɆɖɆɒɋɘɖɡ ɓɋ 

ɔɘɔɇɖɆɌɆɤɘɗɥ ɓɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ. 
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ȺɔɖɒɆ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ AM ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: (ɐɖɆɗɓɆɥ ɐɖɎɈɆɥ. ȭɋɑɋɓɆɥ 

ɐɖɎɈɆɥ ð ɒɔɊəɑɎɖəɤɟɆɥ ɈɔɑɓɆ). 

 

ȵɖɎɒɋɖ ɕɖɎɑɔɌɋɓɎɥ: ȩɋɓɋɖɆɜɎɥ ɗɎɉɓɆɑɆ ȾȮȲ ɗ ɊɖəɉɎɒ ɐɆɓɆɑɔɒ Ɉ 

ɐɆɝɋɗɘɈɋ ɎɗɘɔɝɓɎɐɆ ɒɔɊəɑɥɜɎɎ ɗɔ ɗɑɋɊəɤɟɎɒɎ ɕɆɖɆɒɋɘɖɆɒɎ 

¶ ȳɋɗəɟɆɥ ɝɆɗɘɔɘɆ = 1 Ȳȩɜ, 

ɊɑɎɘɋɑɢɓɔɗɘɢ ɎɒɕəɑɢɗɆ = 500 ns 

¶ ȺɔɖɒɆ ɒɔɊəɑɎɖəɤɟɋɉɔ ɗɎɉɓɆɑɆ = ɗɎɓəɗɔɎɊɆɑɢɓɆɥ, ɝɆɗɘɔɘɆ = 100 ɐȩɜ, ɔɘɐɑɔɓɋɓɎɋ 

ɊɑɎɘɋɑɢɓɔɗɘɎ ɎɒɕəɑɢɗɆ = 400 ns 

1.  PWM-ɒɔɊəɑɥɜɎɥ ɕɔɊɊɋɖɌɎɈɆɋɘɗɥ ɘɔɑɢɐɔ Ɉ ɘɔɒ ɗɑəɝɆɋ, ɋɗɑɎ ɓɋɗəɟɋɏ ɥɈɑɥɋɘɗɥ 

Ɏɒɕəɑɢɗ. ȹɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɓɋɗəɟɋɏ ɍɓɆɝɋɓɎɋ Pulse, Ɇ Ɋɑɥ ɝɆɗɘɔɘɡ ð 1 Ȳȩɜ ɓɆ 

ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ. 

2.  ȨɔɏɊɎɘɋ Ɉ Ɏɓɘɋɖɚɋɏɗ ɓɆɗɘɖɔɏɐɎ ɒɔɊəɑɥɜɎɎ/ɖɆɍɈɋɖɘɐɎ/ɈɗɕɑɋɗɐɆ Ɏ əɗɘɆɓɔɈɎɘɋ 

çModè ɓɆ çOnè. 

3.  ȹɗɘɆɓɔɈɎɘɋ çȸɎɕè ɓɆ çȾȮȲè, Ɇ ɔɘɐɑɔɓɋɓɎɋ ɞɎɖɎɓɡ ɎɒɕəɑɢɗɆ ɓɆ 400 ns. 

4.  ȹɗɘɆɓɔɈɎɘɋ çȮɗɘɔɝɓɎɐè ɓɆ çCH2è. 

5.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə Ɉɔɑɓɡè ɐɆɓɆɑɆ 2 ɓɆ ɗɎɓəɗɔɎɊɆɑɢɓəɤ Ɏ çȽɆɗɘɔɘəè ɓɆ 100 ɐȩɜ. 

6.  ȨɐɑɤɝɎɘɋ ɈɡɛɔɊɡ CH1 Ɏ CH2 
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ȨɡɕɔɑɓɎɘɋ ɔɕɎɗɆɓɓɡɋ Ɉɡɞɋ ɞɆɉɎ, ɝɘɔɇɡ ɗɉɋɓɋɖɎɖɔɈɆɘɢ ɌɋɑɆɋɒəɤ ɚɔɖɒə Ɉɔɑɓɡ ȾȮȲ. 

ȷɘɖɆɓɎɜɆ ɕɆɖɆɒɋɘɖɔɈ ɒɔɊəɑɥɜɎɎ ɐɆɓɆɑɆ 1 ɕɔɗɑɋ ɓɆɗɘɖɔɏɐɎ ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 

ȺɔɖɒɆ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ PWM ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: (ɐɖɆɗɓɆɥ ɐɖɎɈɆɥ. 

ȭɋɑɋɓɆɥ ɐɖɎɈɆɥ ð ɒɔɊəɑɎɖɔɈɆɓɓɆɥ ɚɔɖɒɆ Ɉɔɑɓɡ). 

ȰɆɐ Ɉ ɣɘɔɒ, ɘɆɐ Ɏ Ɉ ɕɖɋɊɡɊəɟɋɒ ɕɖɎɒɋɖɋ ɐɆɓɆɑ CH2 Ɏɗɕɔɑɢɍəɋɘɗɥ Ɉ ɐɆɝɋɗɘɈɋ ɎɗɘɔɝɓɎɐɆ 

ɒɔɊəɑɥɜɎɎ, Ɇ ɐɆɓɆɑ CH1 ð Ɉ ɐɆɝɋɗɘɈɋ ɓɋɗəɟɋɏ. ȶɆɍɓɎɜɆ Ɉ ɘɔɒ, ɝɘɔ Ɉ ɕɖɋɊɡɊəɟɋɒ ɕɖɎɒɋɖɋ 

ɈɡɛɔɊ CH2 ɊɔɑɌɋɓ ɇɡɘɢ ɕɔɊɐɑɤɝɋɓ ɐ Ɉɓɋɞɓɋɒə ɈɛɔɊə ɒɔɊəɑɥɜɎɎ əɗɘɖɔɏɗɘɈɆ ɝɋɖɋɍ ɐɆɇɋɑɢ, 

ɘɔɉɊɆ ɐɆɐ Ɉ ɣɘɔɒ ɕɖɎɒɋɖɋ ɒɔɊəɑɎɖəɤɟɎɏ ɗɎɉɓɆɑ Ɏ ɓɋɗəɟɆɥ ɒɔɊəɑɎɖəɤɘɗɥ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ 

ɈɓəɘɖɎ əɗɘɖɔɏɗɘɈɆ ɇɋɍ ɐɆɐɔɉɔ-ɑɎɇɔ Ɉɓɋɞɓɋɉɔ ɗɔɋɊɎɓɋɓɎɥ. 

Ƚɘɔɇɡ ɒɔɊəɑɥɜɎɥ ɈɗɘəɕɎɑɆ Ɉ ɗɎɑə, ɓɋɔɇɛɔɊɎɒɔ ɈɐɑɤɝɎɘɢ ɐɆɓɆɑ, 

ɥɈɑɥɤɟɎɏɗɥ ɎɗɘɔɝɓɎɐɔɒ ɒɔɊəɑɥɜɎɎ. 
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8  ȶȫȬȮȲ ȩȰȽ 
ȰɆɝɆɓɎɋ ɕɔ ɝɆɗɘɔɘɋ ȩȰȽ ð ɣɘɔ ɔɗɔɇɡɏ ɘɎɕ ɝɆɗɘɔɘɓɔɏ ɒɔɊəɑɥɜɎɎ (ȽȲ). ȰɔɉɊɆ ɖɆɍɈɋɖɘɐɆ 

ɈɐɑɤɝɋɓɆ, ɈɡɛɔɊɓɆɥ ɝɆɗɘɔɘɆ ɓɋɗəɟɋɏ ɒɔɌɋɘ Ɏɍɒɋɓɥɘɢɗɥ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɍɆɊɆɓɓɡɒ ɖɎɘɒɔɒ 

(ɑɎɓɋɏɓɡɒ/ɑɔɉɆɖɎɚɒɎɝɋɗɐɎɒ) Ɏ əɕɖɆɈɑɥɘɢɗɥ ɘɖɎɉɉɋɖɓɡɒ ɗɎɉɓɆɑɔɒ. 

A 
ȵɖɋɊɈɆɖɎɘɋɑɢɓɡɏ ɕɖɔɗɒɔɘɖ 

ɗɎɉɓɆɑɆ 

B 
ȧɡɗɘɖɆɥ ɓɆɗɘɖɔɏɐɆ 

Mod/Sweep/Burst  

C ȳɆɗɘɖɔɏɐɆ ɘɎɕɆ ɖɆɍɈɋɖɘɐɎ 

D Ȩɡɇɔɖ ɎɗɘɔɝɓɎɐɆ ɍɆɕəɗɐɆ 

E 
ȴɇɑɆɗɘɢ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ 

ɖɆɍɈɋɖɘɐɎ 

F 
ȧɡɗɘɖɔ ɕɋɖɋɐɑɤɝɎɘɋɗɢ ɓɆ 

ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ 

ɓɋɗəɟɋɏ 

G Ȩɋɖɓəɘɢɗɥ ɓɆ ɉɑɆɈɓəɤ ɗɘɖɆɓɎɜə 

 

8.1  ȸɎɕɡ ɐɆɝɆɓɎɥ ɕɔ ɝɆɗɘɔɘɋ 

ȷəɟɋɗɘɈəɋɘ ɊɈɆ ɘɎɕɆ ɐɆɝɆɓɎɥ ɕɔ ɝɆɗɘɔɘɋ -  ɑɎɓɋɏɓɆɥ Ɏ ɑɔɉɆɖɎɚɒɎɝɋɗɐɆɥ, ɐɆɐ ɕɔɊɖɔɇɓɔ 

ɔɕɎɗɆɓɔ Ɉ ɗɑɋɊəɤɟɋɏ ɘɆɇɑɎɜɋ. 

ȸɎɕ ɖɆɍɈɋɖɘɐɎ ȴɕɎɗɆɓɎɋ 

ȱɎɓɋɏɓɡɏ 

Ƀɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɒɔɊəɑɎɖəɤɟɎɏ ɗɎɉɓɆɑ ɕɖɋɊɗɘɆɈɑɥɋɘ 

ɗɔɇɔɏ ɕɎɑɔɔɇɖɆɍɓəɤ ɚɔɖɒə, ɐɔɘɔɖɆɥ əɕɖɆɈɑɥɋɘ ɎɍɒɋɓɋɓɎɋɒ 

ɝɆɗɘɔɘɡ ɔɘ ɓɆɝɆɑɢɓɔɏ ɝɆɗɘɔɘɡ Ɋɔ ɐɔɓɋɝɓɔɏ ɝɆɗɘɔɘɡ Ɉ 

ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɑɎɓɋɏɓɡɒ ɎɍɒɋɓɋɓɎɋɒ. 

ȱɔɉɆɖɎɚɒɎɝɋɗɐɆɥ 

ȮɍɒɋɓɋɓɎɋ ɝɆɗɘɔɘɡ ɗɑɋɊəɋɘ 10-ɐɖɆɘɓɔɒə ɍɆɐɔɓə Ɏ 

ɝɆɗɘɔ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ ɘɋɗɘɎɖɔɈɆɓɎɥ ɝɆɗɘɔɘɓɔɏ 

ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ. ȽɆɗɘɔɘɓɆɥ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆ ɔɇɡɝɓɔ 

ɎɍɔɇɖɆɌɆɋɘɗɥ Ɉ ɑɔɉɆɖɎɚɒɎɝɋɗɐɎɛ ɐɔɔɖɊɎɓɆɘɆɛ (10 ɔɐɘɆɈ), 

ɕɔɣɘɔɒə, ɝɘɔɇɡ əɈɎɊɋɘɢ ɝɆɗɘɔɘɓəɤ ɛɆɖɆɐɘɋɖɎɗɘɎɐə Ɉ 

ɑɔɉɆɖɎɚɒɎɝɋɗɐɔɒ ɈɎɊɋ, ɕɖɎ ɖɆɈɓɔɒɋɖɓɔɒ ɖɆɗɕɖɋɊɋɑɋɓɎɎ 

ɘɔɝɋɐ ɈɡɇɔɖɐɎ ɓɋɔɇɛɔɊɎɒɔ ɎɗɕɔɑɢɍɔɈɆɘɢ ɑɔɉɆɖɎɚɒɎɝɋɗɐəɤ 

ɖɆɍɈɋɖɘɐə. 

ȾɆɉ 

ȽɆɗɘɔɘɆ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ Ɏɍɒɋɓɥɋɘɗɥ ɗɘəɕɋɓɝɆɘɔ ɔɘ 

ɓɆɝɆɑɢɓɔɏ ɝɆɗɘɔɘɡ Ɋɔ ɐɔɓɋɝɓɔɏ ɝɆɗɘɔɘɡ. ȽɆɗɘɔɘɓɡɋ ɘɔɝɐɎ 

ɐɔɓɘɖɔɑɎɖəɤɘɗɥ çȳɔɒɋɖɔɒ ɞɆɉɆè. 
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8.2  ȮɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ 

Ȫɑɥ ɍɆɕəɗɐɆ ɐɆɝɆɓɎɥ ɕɔ ɝɆɗɘɔɘɋ ɕɔɑɢɍɔɈɆɘɋɑɢ ɒɔɌɋɘ ɈɡɇɖɆɘɢ: ɈɓəɘɖɋɓɓɎɏ, ɈɓɋɞɓɎɏ Ɏ 

ɖəɝɓɔɏ, ɐɔɘɔɖɡɋ ɕɔɊɖɔɇɓɔ ɔɕɎɗɆɓɡ Ɉ ɗɑɋɊəɤɟɋɏ ɘɆɇɑɎɜɋ. 

 

 

ȮɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ ȴɕɎɗɆɓɎɋ 

ȨɓəɘɖɋɓɓɎɏ 
ȼɎɐɑ ɖɆɍɈɋɖɘɐɎ ɐɔɓɘɖɔɑɎɖəɋɘɗɥ ɈɓəɘɖɋɓɓɎɒ 

ɘɆɏɒɋɖɔɒ. 

ȨɓɋɞɓɎɏ 

ȩɋɓɋɖɆɘɔɖ ɗɎɉɓɆɑɔɈ ɕɔɑəɝɆɋɘ ɈɛɔɊ ɍɆɕəɗɐɆ ɓɆ 

ɍɆɊɓɋɏ ɕɆɓɋɑɎ Ɏ ɍɆɕəɗɐɆɋɘ ɐɆɝɆɓɎɋ ɕɔ ɝɆɗɘɔɘɋ 

ɐɆɌɊɡɏ ɖɆɍ, ɐɔɉɊɆ ɔɓ ɕɔɑəɝɆɋɘ ɚɖɔɓɘ ɘɖɎɉɉɋɖɆ 

(ɓɆɖɆɗɘɆɤɟɎɏ ɎɑɎ ɗɕɆɊɆɤɟɎɏ ɚɖɔɓɘ, 

ɔɕɖɋɊɋɑɥɋɒɡɏ ɓɆɗɘɖɔɏɐɔɏ ɚɖɔɓɘɆ) ɎɒɕəɑɢɗɆ 

CMOS. 

ȵɖɎ ɕɔɗɘəɕɑɋɓɎɎ ɍɆɕəɗɐɆɤɟɋɉɔ ɗɎɉɓɆɑɆ 

ɉɋɓɋɖɆɘɔɖ ɗɎɉɓɆɑɔɈ ɈɡɊɆɋɘ ɓɋɗəɟəɤ ɗɘɆɖɘɔɈɔɏ 

ɝɆɗɘɔɘɡ. ȵɔ ɎɗɘɋɝɋɓɎɎ ɈɖɋɒɋɓɎ əɊɋɖɌɆɓɎɥ ɍɆɕəɗɐɆ 

ɓɆɝɎɓɆɋɘɗɥ ɐɆɝɆɓɎɋ. ȽɆɗɘɔɘɆ Ɏɍɒɋɓɥɋɘɗɥ ɗ 

ɓɆɝɆɑɢɓɔɏ ɝɆɗɘɔɘɡ ɓɆ ɐɔɓɋɝɓəɤ ɝɆɗɘɔɘə, Ɇ ɍɆɘɋɒ 

ɕɔɊɊɋɖɌɎɈɆɋɘ ɐɔɓɋɝɓəɤ ɝɆɗɘɔɘə, ɕɔɐɆ ɓɋ Ɏɗɘɋɝɋɘ 

ɐɔɓɋɝɓɔɋ Ɉɖɋɒɥ əɊɋɖɌɆɓɎɥ. ȭɆɘɋɒ ɔɓ ɈɡɈɔɊɎɘ 

ɍɓɆɝɋɓɎɋ ɗɒɋɟɋɓɎɥ Ɏ ɗɓɔɈɆ ɓɆɝɎɓɆɋɘ ɐɆɝɆɓɎɋ ɕɔ 

ɝɆɗɘɔɘɋ ɕɔ ɎɗɘɋɝɋɓɎɎ ɈɖɋɒɋɓɎ ɔɇɖɆɘɓɔɉɔ ɛɔɊɆ. 

ȶəɝɓɔɏ 

ȫɗɑɎ ɎɗɘɔɝɓɎɐɔɒ ɍɆɕəɗɐɆ ɥɈɑɥɋɘɗɥ ɖəɝɓɔɏ, ɓɆ 

ɗɘɖɆɓɎɜɋ ɕɆɖɆɒɋɘɖɔɈ ɕɔɥɈɎɘɗɥ ɐɓɔɕɐɆ ɍɆɕəɗɐɆ, Ɏ 

ɐɆɝɆɓɎɋ ɕɔ ɝɆɗɘɔɘɋ ɇəɊɋɘ ɈɡɈɔɊɎɘɢɗɥ ɕɖɎ ɐɆɌɊɔɒ 

ɓɆɌɆɘɎɎ ɐɓɔɕɐɎ. 

ȵɖɎ ɕɔɗɘəɕɑɋɓɎɎ ɍɆɕəɗɐɆɤɟɋɉɔ ɗɎɉɓɆɑɆ 

ɉɋɓɋɖɆɘɔɖ ɗɎɉɓɆɑɔɈ ɈɡɊɆɋɘ ɓɋɗəɟəɤ ɗɘɆɖɘɔɈɔɏ 

ɝɆɗɘɔɘɡ. ȵɔ ɎɗɘɋɝɋɓɎɎ ɈɖɋɒɋɓɎ əɊɋɖɌɆɓɎɥ ɍɆɕəɗɐɆ 

ɓɆɝɎɓɆɋɘɗɥ ɖɆɍɈɋɖɘɐɆ, ɝɆɗɘɔɘɆ Ɏɍɒɋɓɥɋɘɗɥ ɗ 

ɓɆɝɆɑɢɓɔɏ ɝɆɗɘɔɘɡ ɓɆ ɐɔɓɋɝɓəɤ ɝɆɗɘɔɘə, ɍɆɘɋɒ 

ɕɔɊɊɋɖɌɎɈɆɋɘɗɥ ɐɔɓɋɝɓɆɥ ɝɆɗɘɔɘɆ Ɉ ɘɋɝɋɓɎɋ 

ɐɔɓɋɝɓɔɉɔ ɈɖɋɒɋɓɎ əɊɋɖɌɆɓɎɥ. ȭɆɘɋɒ ɈɡɈɔɊɎɘ 

ɍɓɆɝɋɓɎɋ ɗɒɋɟɋɓɎɥ Ɏ ɗɓɔɈɆ ɍɆɕəɗɐɆɋɘ ɐɆɝɆɓɎɋ 

ɝɆɗɘɔɘɡ ɕɔ ɎɗɘɋɝɋɓɎɎ ɈɖɋɒɋɓɎ ɔɇɖɆɘɓɔɉɔ ɛɔɊɆ. 

 

8.3  ȳɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɐɆɝɆɓɎɥ ɝɆɗɘɔɘɡ 

ȵɆɖɆɒɋɘɖɡ ɖɆɍɈɋɖɘɐɎ Ɏ Ɏɛ ɕɔɊɖɔɇɓɔɋ ɔɕɎɗɆɓɎɋ ɕɔɐɆɍɆɓɡ Ɉ ɗɑɋɊəɤɟɋɏ ɘɆɇɑɎɜɋ. 

 

ȵɆɖɆɒɋɘɖɡ 

ɗɐɆɓɎɖɔɈɆɓɎɥ 
ȴɕɎɗɆɓɎɋ 

Ȩɖɋɒɥ ɖɆɍɈɋɖɘɐɎ 
Ȩɖɋɒɥ, ɕɖɔɞɋɊɞɋɋ ɔɘ ɓɆɝɆɑɆ ɐɆɝɆɓɎɥ ɝɆɗɘɔɘɡ 

Ɋɔ ɐɔɓɋɝɓɔɏ ɝɆɗɘɔɘɡ. 

ȷɘɆɖɘɔɈɔɋ Ɉɖɋɒɥ 

əɊɋɖɌɆɓɎɥ 

Ȩɖɋɒɥ, Ɉ ɘɋɝɋɓɎɋ ɐɔɘɔɖɔɉɔ ɈɡɛɔɊɓɔɏ ɗɎɉɓɆɑ 

ɕɔɊɊɋɖɌɎɈɆɋɘ ɓɆɝɆɑɢɓəɤ ɝɆɗɘɔɘə ɕɋɖɋɊ ɐɆɝɆɓɎɋɒ. 

Ȱɔɓɋɜ ɈɖɋɒɋɓɎ 

əɊɋɖɌɆɓɎɥ 

Ȩɖɋɒɥ, Ɉ ɘɋɝɋɓɎɋ ɐɔɘɔɖɔɉɔ ɈɡɛɔɊɓɔɏ ɗɎɉɓɆɑ 

ɕɔɊɊɋɖɌɎɈɆɋɘ ɐɔɓɋɝɓəɤ ɝɆɗɘɔɘə ɕɔɗɑɋ ɍɆɈɋɖɞɋɓɎɥ 

ɐɆɝɆɓɎɥ. 

Ȩɖɋɒɥ ɈɔɍɈɖɆɘɆ 

ȵɔ ɎɗɘɋɝɋɓɎɎ ɈɖɋɒɋɓɎ əɊɋɖɌɆɓɎɥ əɗɘɖɔɏɗɘɈɔ 

ɈɡɈɔɊɎɘ ɍɓɆɝɋɓɎɋ ɗɒɋɟɋɓɎɥ Ɏ ɔɗɘɆɋɘɗɥ Ɉ ɣɘɔɒ 

ɗɔɗɘɔɥɓɎɎ Ɉ ɘɋɝɋɓɎɋ ɔɇɖɆɘɓɔɉɔ ɈɖɋɒɋɓɎ, Ɇ ɍɆɘɋɒ 

ɕɋɖɋɍɆɕəɗɐɆɋɘ ɐɆɝɆɓɎɋ. 

ȳɆɝɆɑɢɓɆɥ ɝɆɗɘɔɘɆ / 

ɜɋɓɘɖɆɑɢɓɆɥ ɝɆɗɘɔɘɆ 

ȽɆɗɘɔɘɆ ɔɗɘɆɓɔɈɐɎ / 

ɊɎɆɕɆɍɔɓ ɝɆɗɘɔɘ 

ȽɆɗɘɔɘɓɡɏ ɕɆɖɆɒɋɘɖ ɐɆɝɆɓɎɥ. ȴɘɓɔɞɋɓɎɥ 

ɗɑɋɊəɤɟɎɋ: 

ȼɋɓɘɖɆɑɢɓɆɥ ɝɆɗɘɔɘɆ = (ɓɆɝɆɑɢɓɆɥ ɝɆɗɘɔɘɆ + 

ɐɔɓɋɝɓɆɥ ɝɆɗɘɔɘɆ)/2 
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ȪɎɆɕɆɍɔɓ ɝɆɗɘɔɘ = | ɐɔɓɋɝɓɆɥ ɝɆɗɘɔɘɆ - 

ɓɆɝɆɑɢɓɆɥ ɝɆɗɘɔɘɆ| 

ȳɆɕɖɆɈɑɋɓɎɋ ɐɆɝɆɓɎɥ 

ɝɆɗɘɔɘɡ 

ȫɗɘɢ ɘɖɎ ɖɋɌɎɒɆ: ɈɈɋɖɛ, ɈɓɎɍ Ɏ ɈɈɋɖɛ + ɈɓɎɍ.  

ȨɈɋɖɛ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɝɆɗɘɔɘɆ Ɏɍɒɋɓɥɋɘɗɥ ɔɘ 

ɓɎɍɐɔɏ ɐ Ɉɡɗɔɐɔɏ; ɈɓɎɍ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɝɆɗɘɔɘɆ 

ɕɖɔɐɖəɝɎɈɆɋɘɗɥ ɔɘ Ɉɡɗɔɐɔɏ ɐ ɓɎɍɐɔɏ; ɖɋɌɎɒ ɈɈɋɖɛ Ɏ 

ɈɓɎɍ ɕɖɎɒɋɓɎɒ ɘɔɑɢɐɔ ɐ ɑɎɓɋɏɓɔɒə ɖɋɌɎɒə ɐɆɝɆɓɎɥ 

ɝɆɗɘɔɘɡ, ɐɔɉɊɆ ɝɆɗɘɔɘɆ ɗɓɆɝɆɑɆ ɖɆɍɈɋɖɘɡɈɆɋɘɗɥ ɔɘ 

ɓɆɝɆɑɢɓɔɏ ɝɆɗɘɔɘɡ Ɋɔ ɐɔɓɋɝɓɔɏ ɝɆɗɘɔɘɡ, Ɇ ɍɆɘɋɒ 

ɔɇɖɆɘɓɔ ɐ ɓɆɝɆɑɢɓɔɏ ɝɆɗɘɔɘɋ.  

Trigger output  

ȰɔɉɊɆ ɎɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ = ɈɓəɘɖɋɓɓɎɏ ɎɑɎ 

ɖəɝɓɔɏ, ɗɎɉɓɆɑ ɍɆɕəɗɐɆ ɒɔɌɋɘ ɈɡɈɔɊɎɘɢɗɥ ɝɋɖɋɍ 

ɈɡɛɔɊ ɍɆɕəɗɐɆ ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ. 

Ⱥɖɔɓɘ ɗɎɉɓɆɑɆ ɍɆɕəɗɐɆ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɓɆɝɆɑə 

ɐɆɝɆɓɎɥ 

ȲɆɖɐɎɖɔɈɐɆ ɝɆɗɘɔɘɡ 

ȲɆɖɐɋɖ Ɏɍ ɕɔɖɘɆ Marker ɓɆ ɍɆɊɓɋɏ ɕɆɓɋɑɎ 

ɗɎɓɛɖɔɓɎɍɎɖəɋɘɗɥ ɗ ɍɆɊɆɓɓɔɏ ɝɆɗɘɔɘɔɏ. ȳɆɌɒɎɘɋ ɓɆ 

ɝɘɔɇɡ əɗɘɆɓɔɈɎɘɢ ɝɆɗɘɔɘə ɒɆɖɐɋɖɆ 

 

ȶɎɗ. 10-1 ȴɕɎɗɆɓɎɋ ɈɖɋɒɋɓɎ ɖɆɍɈɋɖɘɐɎ 

ȵɖɎɒɋɖ ɕɖɎɒɋɓɋɓɎɥ: ȷɎɓəɗɔɎɊɆɑɢɓɆɥ ɈɔɑɓɆ ɈɡɈɔɊɎɘɗɥ ɗ ɑɎɓɋɏɓɔɏ Ɏ 

ɑɔɉɆɖɎɚɒɎɝɋɗɐɔɏ ɖɆɍɈɋɖɘɐɔɏ ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ ɗɔ ɗɑɋɊəɤɟɎɒɎ ɕɆɖɆɒɋɘɖɆɒɎ 

¶ ȳɆɕɖɆɈɑɋɓɎɋ ɐɆɝɆɓɎɥ = 

ɈɈɋɖɛ, ɓɆɝɆɑɢɓɆɥ ɝɆɗɘɔɘɆ = 100 ȩɜ, ɐɔɓɋɝɓɆɥ ɝɆɗɘɔɘɆ = 100 ɐȩɜ 

¶ Ȩɖɋɒɥ ɐɆɝɆɓɎɥ = 3 ɒɗ 

¶ ȮɗɘɔɝɓɎɐ ɘɖɎɉɉɋɖɆ = ɈɓəɘɖɋɓɓɎɏ, ɈɡɛɔɊ ɘɖɎɉɉɋɖɆ = Ɉɐɑ. 

1.  ȹɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɓɋɗəɟɋɏ çɚɔɖɒə Ɉɔɑɓɡè ɍɓɆɝɋɓɎɋ çȷɎɓəɗɔɎɊɆè ɓɆ ɗɘɖɆɓɎɜɋ 

ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ ɐɆɓɆɑɆ 1. 

2.  ȨɈɋɊɎɘɋ ɓɆɗɘɖɔɏɐɎ ɒɔɊəɑɥɜɎɎ/ɐɆɝɆɓɎɥ/ɈɗɕɑɋɗɐɆ Ɏ əɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɕɆɖɆɒɋɘɖɆ 

çȶɆɍɈɋɖɘɐɆè ɍɓɆɝɋɓɎɋ çȨɐɑ.è. 

3.  ȹɗɘɆɓɔɈɎɘɋ çȸɎɕè ɓɆ çȱɎɓɋɏɓɡɏè. 

4.  ȹɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɕɆɖɆɒɋɘɖɆ çȮɗɘɔɝɓɎɐè ɍɓɆɝɋɓɎɋ çȨɓəɘɖɋɓɓɎɏè. 

5.  ȹɗɘɆɓɔɈɎɘɋ çȨɖɋɒɥ ɐɆɝɆɓɎɥè ɓɆ 3 ɒɗ. 

6.  ȹɗɘɆɓɔɈɎɘɋ çȨɖɋɒɥ ɓɆɝɆɑɆè, çȨɖɋɒɥ ɔɐɔɓɝɆɓɎɥè, çȨɖɋɒɥ ɈɔɍɈɖɆɘɆè ɓɆ 0 ɗ. 

7.  ȹɗɘɆɓɔɈɎɘɋ çȳɆɕɖɆɈɑɋɓɎɋè ɓɆ çȨɈɋɖɛè. 

8.  ȹɗɘɆɓɔɈɎɘɋ çStart Freqè ɓɆ 100 ȩɜ Ɏ çStop Freqè ɓɆ 100 ɐȩɜ. 

9.  ȨɐɑɤɝɎɘɋ ɘɖɎɉɉɋɖɓɡɏ ɈɡɛɔɊ. Ȯɗɕɔɑɢɍəɏɘɋ ɓɆɖɆɗɘɆɤɟɎɏ ɚɖɔɓɘ ɘɖɎɉɉɋɖɓɔɉɔ 

ɈɡɛɔɊɆ Ɋɑɥ ɗɎɓɛɖɔɓɎɍɆɜɎɎ ɗ ɓɆɝɆɑɢɓɔɏ ɝɆɗɘɔɘɔɏ Ɏ Ɏɗɕɔɑɢɍəɏɘɋ ɋɉɔ Ɋɑɥ 

ɍɆɕəɗɐɆ ɔɗɜɎɑɑɔɉɖɆɚɆ Ɋɑɥ ɓɆɇɑɤɊɋɓɎɥ ɍɆ ɗɘɆɇɎɑɢɓɡɒ ɗɎɉɓɆɑɔɒ ɐɆɝɆɓɎɥ. 

10.  ȨɐɑɤɝɎɘɋ ɈɡɛɔɊ CH1 Ɏ ɓɆɇɑɤɊɆɏɘɋ ɖɋɍəɑɢɘɆɘ 

11.  ȮɍɒɋɓɎɘɋ çȸɎɕè ɓɆ çȬəɖɓɆɑè Ɏ ɓɆɇɑɤɊɆɏɘɋ ɍɆ ɖɋɍəɑɢɘɆɘɆɒɎ. 



63  

ȨɡɕɔɑɓɎɘɋ ɗɑɋɊəɤɟɎɋ ɞɆɉɎ, ɝɘɔɇɡ ɗɉɋɓɋɖɎɖɔɈɆɘɢ ɌɋɑɆɋɒɡɏ ɗɎɉɓɆɑ. ȵɔɗɑɋ ɓɆɗɘɖɔɏɐɎ 

ɗɘɖɆɓɎɜɆ ɕɆɖɆɒɋɘɖɔɈ ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ. ȵɆɖɆɒɋɘɖɡ ɑɔɉɆɖɎɚɒɎɝɋɗɐɔɏ ɐɆɝɆɓɎɥ 

ɔɘɑɎɝɆɤɘɗɥ ɘɔɑɢɐɔ ɕɔɑɋɒ çȸɎɕè. 

 

ȶɋɍəɑɢɘɆɘɡ ɐɆɝɆɓɎɥ ɝɆɗɘɔɘɡ ɗɑɋɊəɤɟɎɋ: (ɐɖɆɗɓɡɋ ð ɗɎɉɓɆɑ, ɗɎɓɎɋ ð ɗɎɉɓɆɑɡ 

ɍɆɕəɗɐɆ). 

 

  
ȱɎɓɋɏɓɆɥ ɖɆɍɈɋɖɘɐɆ ȱɔɉɆɖɎɚɒɎɝɋɗɐɆɥ 

  
ȱɎɓɋɏɓɔɋ ɐɆɝɆɓɎɋ  Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ 

ɈɖɋɒɋɓɎ 

ȱɔɉɆɖɎɚɒɎɝɋɗɐɔɋ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɈɖɋɒɋɓɎ 

 

 

Ƀɘɔɘ ɕɖɎɒɋɖ ɕɔɒɔɌɋɘ ɕɔɑɢɍɔɈɆɘɋɑɥɒ ɑəɝɞɋ ɕɔɓɥɘɢ ɖɆɍɓɎɜə ɒɋɌɊə ɑɎɓɋɏɓɡɒ ɐɆɝɆɓɎɋɒ 

Ɏ ɑɔɉɆɖɎɚɒɎɝɋɗɐɎɒ: ɗɐɆɓɎɖɔɈɆɓɎɋ ɔɘ 100 ȩɜ Ɋɔ 100 ɐȩɜ ɗ Ɉɖɋɒɋɓɋɒ ɐɆɝɆɓɎɥ 3 ɒɗ 

əɈɋɑɎɝɎɈɆɋɘ ɝɆɗɘɔɘə Ɉ 103 ɖɆɍɆ Ɏ Ɉ 10 ɖɆɍ Ɋɑɥ ɐɆɌɊɔɉɔ 1 ɒɗ ɕɖɎ ɑɔɉɆɖɎɚɒɎɝɋɗɐɔɏ 

ɖɆɍɈɋɖɘɐɋ. Ȩ ɘɆɇɑɎɜɋ ɓɎɌɋ ɕɔɐɆɍɆɓɡ ɍɓɆɝɋɓɎɥ ɝɆɗɘɔɘɡ, ɗɔɔɘɈɋɘɗɘɈəɤɟɎɋ ɐɆɌɊɔɒə ɒɔɒɋɓɘə 

ɈɖɋɒɋɓɎ Ɉ ɑɔɉɆɖɎɚɒɎɝɋɗɐɔɒ Ɏ ɑɎɓɋɏɓɔɒ ɖɋɌɎɒɆɛ ɐɆɝɆɓɎɥ. 

 

Ȩɖɋɒɥ (ɒɗ) 0 1 2 3 

ȽɆɗɘɔɘɆ (ȩɜ) 

--  

ȱɔɉɆɖɎɚɒɎɝɋɗɐɆɥ  

100  1000  10000  100000  

ȽɆɗɘɔɘɆ (ȩɜ) 

--  ȱɎɓɋɏɓɆɥ  
100  33400  66700  100000  
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9  ȵȦȰȫȸȳɁȯ ȶȫȬȮȲ  

 ȩɋɓɋɖɆɘɔɖ ɒɔɌɓɔ əɗɘɆɓɔɈɎɘɢ Ɉ ɖɋɌɎɒ ɈɡɊɆɝɎ ɗɎɉɓɆɑɆ ɗ ɍɆɊɆɓɓɡɒ 
ɐɔɑɎɝɋɗɘɈɔɒ ɕɋɖɎɔɊɔɈ, ɐɔɘɔɖɡɏ ɓɆɍɡɈɆɋɘɗɥ ɕɆɐɋɘɔɒ (BURST). Ȫɑɥ ɍɆɕɔɑɓɋɓɎɥ 

ɕɆɐɋɘɆ ɒɔɌɓɔ ɈɡɇɖɆɘɢ ɗɎɉɓɆɑ ɗɎɓəɗɔɎ-ɊɆɑɢɓɡɏ, ɕɖɥɒɔəɉɔɑɢɓɡɏ, ɕɎɑɔɔɇɖɆɍɓɡɏ 
ɎɑɎ Ɏɒɕəɑɢɗɓɡɏ ɗɎɉɓɆɑ, Ɇ ɘɆɐɌɋ ɗɎɉɓɆɑ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡ (ɞəɒɔɈɔɏ ɗɎɉɓɆɑ 

ɒɔɌɋɘ ɇɡɘɢ ɈɡɇɖɆɓ ɘɔɑɢɐɔ Ɉ ɕɆɐɋɘɓɔɒ ɖɋɌɎɒɋ ɗɔ ɗɘɖɔɇɎɖɔɈɆɓɎɋɒ). 

 

A ȵɖɋɊɈɆɖɎɘɋɑɢɓɡɏ ɕɖɔɗɒɔɘɖ ɗɎɉɓɆɑɆ 

B ȧɡɗɘɖɆɥ ɓɆɗɘɖɔɏɐɆ Mod/Sweep/Burst 

C ȳɆɗɘɖɔɏɐɆ ɘɎɕɆ ɕɆɐɋɘɆ 

D Ȩɡɇɔɖ ɎɗɘɔɝɓɎɐɆ ɍɆɕəɗɐɆ 

E ȴɇɑɆɗɘɢ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɕɆɐɋɘɓɔɏ ɕɋɖɋɊɆɝɎ 

F ȧɡɗɘɖɔ ɕɋɖɋɐɑɤɝɎɘɋɗɢ ɓɆ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ 

G Ȩɋɖɓəɘɢɗɥ ɓɆ ɉɑɆɈɓəɤ ɗɘɖɆɓɎɜə 

 

 

9.1  ȸɎɕ ɕɆɐɋɘɆ 

ȷəɟɋɗɘɈəɋɘ ɊɈɆ ɘɎɕɆ ɕɆɐɋɘɔɈ: NCycle Ɏ Gated. ȴɓɎ ɕɔɊɖɔɇɓɔ ɔɕɎɗɆɓɡ Ɉ ɗɑɋɊəɤɟɋɏ 

ɘɆɇɑɎɜɋ. 

ȸɆɇɑɎɜɆ 10-15 ȸɎɕɡ ɕɆɐɋɘɔɈ 

ȸɎɕ ɕɆɐɋɘɆ ȴɕɎɗɆɓɎɋ 

NCycle  
ȨɡɈɔɊɎɘ əɐɆɍɆɓɓɔɋ ɐɔɑɎɝɋɗɘɈɔ (N) 

ɜɎɐɑɔɈ. 

Gated  

ȳɋɗəɟɆɥ ɈɡɈɔɊɎɘɗɥ ɘɔɑɢɐɔ Ɉ ɘɔɒ 

ɗɑəɝɆɋ, ɋɗɑɎ ɗɘɖɔɇɎɖəɤɟɎɏ ɗɎɉɓɆɑ 

ɊɋɏɗɘɈɎɘɋɑɋɓ. ȷɎɉɓɆɑ ɗɘɖɔɇɎɖɔɈɆɓɎɥ ɒɔɌɋɘ 

ɇɡɘɢ ɆɐɘɎɈɓɡɒ ɈɡɗɔɐɎɒ ɎɑɎ ɆɐɘɎɈɓɡɒ 

ɓɎɍɐɎɒ. 
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9.2  ȮɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ ɕɆɐɋɘɆ 

ȵɆɐɋɘɓɡɏ ɖɋɌɎɒ Ɏɗɕɔɑɢɍəɋɘ ɘɖɎ ɘɎɕɆ ɎɗɘɔɝɓɎɐɔɈ ɍɆɕəɗɐɆ: ɈɓəɘɖɋɓɓɎɏ, ɈɓɋɞɓɎɏ Ɏ 

ɖəɝɓɔɏ. ȲɋɘɔɊ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɆɓɆɑɔɉɎɝɋɓ ɝɆɗɘɔɘɓɔɏ ɖɆɍɈɋɖɘɐɋ. ȵɔɊɖɔɇɓɋɋ ɗɒ. Ɉ ɗɑɋɊəɤɟɋɏ 

ɘɆɇɑɎɜɋ. 

ȸɆɇɑ. 10-16 ȮɗɘɔɝɓɎɐɎ ɍɆɕəɗɐɆ Ɋɑɥ ɕɆɐɋɘɆ 

ȮɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ ȴɕɎɗɆɓɎɋ 

ȨɓəɘɖɋɓɓɎɏ 
ȨɡɛɔɊ ɕɆɐɋɘɓɔɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

ɐɔɓɘɖɔɑɎɖəɋɘɗɥ ɈɓəɘɖɋɓɓɎɒ ɘɆɏɒɋɖɔɒ. 

ȨɓɋɞɓɎɏ 

ȩɋɓɋɖɆɘɔɖ ɕɔɑəɝɆɋɘ ɗɎɉɓɆɑ 

ɍɆɕəɗɐɆ/ɗɘɖɔɇɎɖɔɈɆɓɎɥ ɗ ɍɆɊɓɋɏ ɕɆɓɋɑɎ 

ɕɖɎɇɔɖɆ. ȵɖɎ ɎɗɕɔɑɢɍɔɈɆɓɎɎ Ɉ ɐɆɝɋɗɘɈɋ 

ɘɖɎɉɉɋɖɓɔɉɔ ɗɎɉɓɆɑɆ ɐɆɌɊɡɏ ɖɆɍ, ɐɔɉɊɆ 

ɕɖɎɓɎɒɆɋɘɗɥ ɘɖɎɉɉɋɖɓɡɏ ɚɖɔɓɘ ɎɒɕəɑɢɗɆ 

CMOS, ɈɡɈɔɊɎɘɗɥ ɕɆɐɋɘɓɡɏ ɗɎɉɓɆɑ. ȵɖɎ 

ɎɗɕɔɑɢɍɔɈɆɓɎɎ Ɉ ɐɆɝɋɗɘɈɋ ɗɘɖɔɇɎɖəɤɟɋɉɔ 

ɗɎɉɓɆɑɆ ɈɡɗɔɐɎɏ ɎɑɎ ɓɎɍɐɎɏ əɖɔɈɋɓɢ 

ɗɎɉɓɆɑɆ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ ɔɕɖɋɊɋɑɋɓɎɥ ɘɔɉɔ, 

ɗɑɋɊəɋɘ ɑɎ ɈɡɈɔɊɎɘɢ ɓɋɗəɟəɤ. 

ȶəɝɓɔɏ 

ȵɖɎ ɖəɝɓɔɒ ɍɆɕəɗɐɋ Ɉ ɔɇɑɆɗɘɎ 

ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɕɔɥɈɎɘɗɥ ɐɓɔɕɐɆ 

ɍɆɕəɗɐɆ, Ɏ ɐɆɌɊɔɋ ɓɆɌɆɘɎɋ ɣɘɔɏ ɐɓɔɕɐɎ 

ɍɆɕəɗɐɆɋɘ ɔɊɓə Ɉɗɕɡɞɐə. 

 

 

9.3  ȳɆɗɘɖɔɏɐɆ ɕɆɖɆɒɋɘɖɔɈ ɕɆɐɋɘɓɔɉɔ ɖɋɌɎɒɆ 

ȵɆɖɆɒɋɘɖɡ ɕɆɐɋɘɆ Ɏ Ɏɛ ɕɔɊɖɔɇɓɔɋ ɔɕɎɗɆɓɎɋ ɕɔɐɆɍɆɓɡ Ɉ ɗɑɋɊəɤɟɋɏ ɘɆɇɑɎɜɋ. 

ȸɆɇɑɎɜɆ 10-17 ȵɆɖɆɒɋɘɖɡ Ɏ ɔɕɎɗɆɓɎɋ ɕɆɐɋɘɆ 

ȵɆɖɆɒɋɘɖɡ 

ɗɐɆɓɎɖɔɈɆɓɎɥ 
ȴɕɎɗɆɓɎɋ 

ȳɆɝɆɑɢɓɆɥ ɚɆɍɆ 

ȳɆɝɆɑɢɓɆɥ ɚɆɍɆ ɕɆɐɋɘɆ ɔɕɖɋɊɋɑɥɋɘ 

ɚɆɍə, ɗ ɐɔɘɔɖɔɏ ɓɆɝɎɓɆɋɘɗɥ ɉɋɓɋɖɆɜɎɥ 

ɕɆɐɋɘɆ 

Burst Period  

Ƀɘɔɘ ɕɆɖɆɒɋɘɖ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ 

əɗɘɆɓɔɈɐɎ ɕɋɖɎɔɊɆ ɕɆɐɋɘɓɔɉɔ ɗɎɉɓɆɑɆ (ɘ. ɋ. 

Ɉɖɋɒɋɓɓɔɉɔ ɎɓɘɋɖɈɆɑɆ ɒɋɌɊə 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɥɒɎ ɕɆɐɋɘɔɈ). 

ȼɎɐɑɡ 

Ƀɘɔɘ ɕɆɖɆɒɋɘɖ Ɋɔɗɘəɕɋɓ, ɘɔɑɢɐɔ ɋɗɑɎ 

ȸɎɕ ɕɆɐɋɘɆ = N ɜɎɐɑɔɈ, Ɏ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ 

əɐɆɍɆɓɎɥ ɐɔɑɎɝɋɗɘɈɆ ɕɋɖɎɔɊɔɈ, 

ɗɔɊɋɖɌɆɟɎɛɗɥ Ɉ ɐɆɌɊɔɒ ɕɆɐɋɘɋ. 

ȰɔɑɎɝɋɗɘɈɔ ɕɋɖɎɔɊɔɈ ɒɔɌɓɔ 

əɗɘɆɓɔɈɎɘɢ ɓɆ çɇɋɗɐɔɓɋɝɓɔɋè, ɟɋɑɐɓəɈ ɕɔɑɋ 

ɎɒɋɓɎ ɕɆɖɆɒɋɘɖɆ Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ 

ɕɆɖɆɒɋɘɖɆ, əɐɆɍɡɈɆɤɟɋɋ, ɝɘɔ ɓɋɕɖɋɖɡɈɓɆɥ 

ɓɋɗəɟɆɥ ɇəɊɋɘ ɈɡɈɔɊɔɒ ɕɔɗɑɋ ɕɔɑəɝɋɓɎɥ 

ɘɖɎɉɉɋɖɆ. 

ȷɝɋɘɝɎɐ 

Ƀɘɔɘ ɕɆɖɆɒɋɘɖ Ɋɔɗɘəɕɋɓ, ɘɔɑɢɐɔ ɋɗɑɎ 

ɎɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ = ȨɓɋɞɓɎɏ ɎɑɎ ȶəɝɓɔɏ. 

Ƀɘɔɘ ɕɆɖɆɒɋɘɖ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ əɐɆɍɆɓɎɥ 

ɐɔɑɎɝɋɗɘɈɆ ɕɆɐɋɘɓɡɛ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ, 

ɐɔɘɔɖɡɋ ɇəɊəɘ ɈɡɈɔɊɎɘɢɗɥ ɕɖɎ ɐɆɌɊɔɒ 

ɍɆɕəɗɐɋ. 

ȵɔɑɥɖɓɔɗɘɢ 

Ƀɘɔɘ ɕɆɖɆɒɋɘɖ Ɋɔɗɘəɕɋɓ ɘɔɑɢɐɔ Ɉ ɘɔɒ 

ɗɑəɝɆɋ, ɋɗɑɎ ɘɎɕ ɕɆɐɋɘɆ = Gated, Ɏ 

Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ əɐɆɍɆɓɎɥ ɕɔɑɥɖɓɔɗɘɎ 

ɗɘɖɔɇɎɖəɋɒɔɉɔ ɗɎɉɓɆɑɆ. ȰɔɉɊɆ ɕɔɑɥɖɓɔɗɘɢ = 

ɕɔɑɔɌɎɘɋɑɢɓɆɥ, ɓɋɗəɟɎɏ ɗɎɉɓɆɑ ɈɡɈɔɊɎɘɗɥ 

ɘɔɑɢɐɔ ɕɖɎ Ɉɡɗɔɐɔɒ əɖɔɈɓɋ ɗɘɖɔɇɎɖɔɈɆɓɎɥ; 

ɐɔɉɊɆ ɕɔɑɥɖɓɔɗɘɢ = ɔɘɖɎɜɆɘɋɑɢɓɆɥ, ɓɋɗəɟɎɏ 
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ɗɎɉɓɆɑ ɈɡɈɔɊɎɘɗɥ ɘɔɑɢɐɔ ɕɖɎ ɓɎɍɐɔɒ əɖɔɈɓɋ 

ɗɘɖɔɇɎɖɔɈɆɓɎɥ 

ȭɆɊɋɖɌɐɆ ɍɆɕəɗɐɆ 

Ƀɘɔɘ ɕɆɖɆɒɋɘɖ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ 

əɗɘɆɓɔɈɐɎ ɈɖɋɒɋɓɎ ɍɆɊɋɖɌɐɎ ɔɘ ɚɖɔɓɘɆ 

ɍɆɕəɗɐɆ Ɋɔ ɓɆɝɆɑɆ ɕɆɐɋɘɆ. ȲɎɓɎɒɆɑɢɓɔɋ 

ɍɓɆɝɋɓɎɋ ɍɆɊɋɖɌɐɎ ɍɆɕəɗɐɆ ɕɖɋɊɗɘɆɈɑɥɋɘ 

ɗɔɇɔɏ ɒɎɓɎɒɆɑɢɓəɤ ɍɆɊɋɖɌɐə, ɐɔɘɔɖɆɥ 

ɒɔɌɋɘ ɇɡɘɢ ɊɔɗɘɎɉɓəɘɆ ɆɕɕɆɖɆɘɓɔ. 

ȨɡɛɔɊ ɍɆɕəɗɐɆ 

Ƀɘɔɘ ɕɆɖɆɒɋɘɖ Ɋɔɗɘəɕɋɓ, ɘɔɑɢɐɔ ɋɗɑɎ 

ɎɗɘɔɝɓɎɐ ɘɖɎɉɉɋɖɆ = ɈɓəɘɖɋɓɓɎɏ ɎɑɎ 

ɖəɝɓɔɏ, Ɏ ɒɔɌɋɘ ɇɡɘɢ əɗɘɆɓɔɈɑɋɓ ɓɆ Up 

(ɈɡɖɆɈɓɎɈɆɓɎɋ ɕɔ ɈɔɗɛɔɊɥɟɋɒə ɚɖɔɓɘə), 

Down  (ɈɡɖɆɈɓɎɈɆɓɎɋ ɕɔ ɍɆɊɓɋɒə ɚɖɔɓɘə) 

ɎɑɎ Off  (ɔɘɐɑɤɝɋɓɎɋ ɈɡɛɔɊɆ ɘɖɎɉɉɋɖɆ). 

Ⱥɖɔɓɘ 

Ƀɘɔɘ ɕɆɖɆɒɋɘɖ Ɋɔɗɘəɕɋɓ, ɘɔɑɢɐɔ ɋɗɑɎ 

ɎɗɘɔɝɓɎɐ ɍɆɕəɗɐɆ = ɈɓɋɞɓɎɏ, Ɏ 

Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ əɐɆɍɆɓɎɥ ɕɋɖɋɊɓɋɉɔ ɎɑɎ 

ɍɆɊɓɋɉɔ ɚɖɔɓɘɆ Ɉ ɐɆɝɋɗɘɈɋ ɚɖɔɓɘɆ ɍɆɕəɗɐɆ. 

ȹɊɋɖɌɎɈɆɘɢ ɍɓɆɝɋɓɎɋ 

Ƀɘɔɘ ɕɆɖɆɒɋɘɖ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ 

əɐɆɍɆɓɎɥ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ Ɉ ɐɔɓɜɋ 

ɕɆɐɋɘɆ. 

ȴɓ ɒɔɌɋɘ ɇɡɘɢ əɗɘɆɓɔɈɑɋɓ ɓɆ Start 

Value (ɓɆɝɆɑɔ ɕɆɐɋɘɆ), End Value (ɐɔɓɋɜ 

ɕɆɐɋɘɆ) Ɏ Middle Value (ɗɒɋɟɋɓɎɋ ɓɋɗəɟɋɏ). 

 

ȵɖɎɒɋɖ ɕɖɎɒɋɓɋɓɎɥ: ɗɎɓəɗɔɎɊɆɑɢɓɡɏ ɗɎɉɓɆɑ 10 ɐȩɜ Ɉ ɐɆɝɋɗɘɈɋ ɓɋɗəɟɋɏ, 

ɗ ɈɡɛɔɊɓɡɒ ɕɆɐɋɘɔɒ ɐɆɌɊɡɋ 10 ɒɗ, ɐɆɌɊɡɏ ɕɆɐɋɘ ɗɔɊɋɖɌɎɘ 5 ɕɋɖɎɔɊɔɈ. 

1.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə 

Ɉɔɑɓɡè ɓɋɗəɟɋɏ ɓɆ çȷɎɓəɗɔɎɊɆè Ɏ çȽɆɗɘɔɘɆè ɓɆ 10 ɐȩɜ ɓɆ ɗɘɖɆɓɎɜɋ 

ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ. 

2.  ȨɔɏɊɎɘɋ Ɉ ɓɆɗɘɖɔɏɐɎ Modulation/Sweep/Burst Ɏ əɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɕɆɖɆɒɋɘɖɆ 

çBurstè ɍɓɆɝɋɓɎɋ çOnè. 

3.  ȹɗɘɆɓɔɈɎɘɋ çȸɎɕè ɓɆ çNCycleè. 

4.  ȹɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɕɆɖɆɒɋɘɖɆ çȮɗɘɔɝɓɎɐè ɍɓɆɝɋɓɎɋ çȨɓəɘɖɋɓɓɎɏè. 

5.  ȹɗɘɆɓɔɈɎɘɋ çBurst Periodè ɓɆ 10 ɒɗ. 

6.  ȹɗɘɆɓɔɈɎɘɋ çȼɎɐɑɡè ɓɆ 5 

7.  ȹɗɘɆɓɔɈɎɘɋ çTrig Outè ɓɆ çUpè, ɈɐɑɤɝɎɘɋ ɈɡɛɔɊ ɘɖɎɉɉɋɖɆ. Ȯɗɕɔɑɢɍəɏɘɋ 

ɓɆɖɆɗɘɆɤɟɎɏ ɚɖɔɓɘ ɘɖɎɉɉɋɖɓɔɉɔ ɈɡɛɔɊɆ, ɝɘɔɇɡ ɍɆɕəɗɘɎɘɢ ɔɗɜɎɑɑɔɉɖɆɚ Ɋɑɥ 

ɗɘɆɇɎɑɢɓɔɉɔ ɍɆɛɈɆɘɆ ɕɆɐɋɘɓɔɉɔ ɗɎɉɓɆɑɆ. 

8.  ȨɐɑɤɝɎɘɋ ɈɡɛɔɊ ɐɆɓɆɑɆ Ɏ ɓɆɇɑɤɊɆɏɘɋ ɍɆ ɖɋɍəɑɢɘɆɘɆɒɎ 

ȨɡɕɔɑɓɎɘɋ ɗɑɋɊəɤɟɎɋ ɞɆɉɎ, ɝɘɔɇɡ ɗɉɋɓɋɖɎɖɔɈɆɘɢ ɌɋɑɆɋɒɡɏ ɕɆɐɋɘɓɡɏ ɗɎɉɓɆɑ. 

ȷɘɖɆɓɎɜɆ ɕɆɖɆɒɋɘɖɔɈ ɕɆɐɋɘɆ ɕɔɗɑɋ ɓɆɗɘɖɔɏɐɎ ɕɔɐɆɍɆɓɆ ɓɎɌɋ. 
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ȶɋɍəɑɢɘɆɘɡ ɕɆɐɋɘɓɔɉɔ ɈɡɈɔɊɆ ɗɑɋɊəɤɟɎɋ: (ɐɖɆɗɓɆɥ ɐɖɎɈɆɥ ð ɣɘɔ ɕɆɐɋɘɓɡɏ ɗɎɉɓɆɑ, Ɇ 

ɗɎɓɥɥ ðɗɎɉɓɆɑ ɍɆɕəɗɐɆ).  

 

ȵɖɎɒɋɖ ɕɖɎɒɋɓɋɓɎɥ: ȶəɝɓɔɏ ɍɆɕəɗɐ, 3 ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɕɆɐɋɘɔɈ ɓɆ 

ɍɆɕəɗɐ, ɎɓɘɋɖɈɆɑ 10 ɒɗ ɒɋɌɊə ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɥɒɎ ɕɆɐɋɘɔɈ, ɐɆɌɊɡɏ ɕɆɐɋɘ 

ɗɔɊɋɖɌɎɘ 10 ɎɒɕəɑɢɗɔɈ, ɓɋɗəɟɆɥ ɝɆɗɘɔɘɆ 10 ɐȩɜ, ɞɎɖɎɓɆ ɎɒɕəɑɢɗɆ 20 ɒɐɗ. 

1.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə Ɉɔɑɓɡè ɓɋɗəɟɋɏ ɓɆ çȮɒɕəɑɢɗè, çȽɆɗɘɔɘɆè ɓɆ 10 ɐȩɜ Ɏ 

çȾɎɖɎɓɆ ɎɒɕəɑɢɗɆè ɓɆ 20 ɒɐɗ ɓɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ. 

2.  ȨɔɏɊɎɘɋ Ɉ ɣɐɖɆɓ ɓɆɗɘɖɔɋɐ Modulation/Sweep/Burst Ɏ əɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɕɆɖɆɒɋɘɖɆ 

çBurstè ɍɓɆɝɋɓɎɋ çOnè. 

3.  ȹɗɘɆɓɔɈɎɘɋ çȸɎɕè ɓɆ çNCycleè. 

4.  ȹɗɘɆɓɔɈɎɘɋ çȮɗɘɔɝɓɎɐè ɓɆ çȨɖəɝɓəɤè. 

5.  ȹɗɘɆɓɔɈɎɘɋ çBurst Periodè ɓɆ 10 ɒɗ. 

6.  ȹɗɘɆɓɔɈɎɘɋ çȼɎɐɑɡè ɓɆ 10 

7.  ȹɗɘɆɓɔɈɎɘɋ çȷɝɋɘɝɎɐè ɓɆ 3 

8.  ȹɗɘɆɓɔɈɎɘɋ çTrig Outè ɓɆ çUpè, ɈɐɑɤɝɎɘɋ ɈɡɛɔɊ ɘɖɎɉɉɋɖɆ. ȳɆɖɆɗɘɆɤɟɎɏ ɚɖɔɓɘ 

ɘɖɎɉɉɋɖɓɔɉɔ ɈɡɛɔɊɆ ɗɎɓɛɖɔɓɎɍɎɖəɋɘɗɥ ɗ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢɤ ɕɆɐɋɘɔɈ Ɏ 

ɒɔɌɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ Ɉ ɐɆɝɋɗɘɈɋ ɘɖɎɉɉɋɖɓɔɉɔ ɗɎɉɓɆɑɆ Ɋɑɥ ɍɆɛɈɆɘɆ ɕɆɐɋɘɆ. 

9.  ȨɡɛɔɊ ɔɘɐɖɡɘɔɉɔ ɐɆɓɆɑɆ 

10.  ȳɆɌɒɎɘɋ ɐɓɔɕɐə ɘɖɎɉɉɋɖɆ Ɉ ɕɖɆɈɔɒ ɓɎɌɓɋɒ əɉɑə ɗɘɖɆɓɎɜɡ ɓɆɗɘɖɔɏɐɎ Ɏ 

Ɏɗɕɔɑɢɍəɏɘɋ ɈɡɛɔɊɓɔɏ ɗɎɉɓɆɑ ɘɖɎɉɉɋɖɆ ɓɆ ɔɗɜɎɑɑɔɉɖɆɚɋ Ɉ ɐɆɝɋɗɘɈɋ ɘɖɎɉɉɋɖɆ 

Ɋɑɥ ɔɊɎɓɔɝɓɔɉɔ ɍɆɛɈɆɘɆ. 
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ȨɡɕɔɑɓɎɘɋ ɗɑɋɊəɤɟɎɋ ɞɆɉɎ, ɝɘɔɇɡ ɗɉɋɓɋɖɎɖɔɈɆɘɢ ɌɋɑɆɋɒɡɏ ɕɆɐɋɘɓɡɏ ɗɎɉɓɆɑ. 

ȷɘɖɆɓɎɜɆ ɕɆɖɆɒɋɘɖɔɈ ɕɆɐɋɘɆ ɕɔɗɑɋ ɓɆɗɘɖɔɏɐɎ ɕɔɐɆɍɆɓɆ ɓɎɌɋ. 

 

ȶɋɍəɑɢɘɆɘ ɕɆɐɋɘɓɔɉɔ ɈɡɈɔɊɆ ɕɔɐɆɍɆɓ ɓɎɌɋ (ɐɖɆɗɓɆɥ ɐɖɎɈɆɥ ð ɣɘɔ ɕɆɐɋɘɓɡɏ ɗɎɉɓɆɑ, Ɇ 

ɗɎɓɥɥ ð ɘɖɎɉɉɋɖɓɡɏ ɗɎɉɓɆɑ). ȰɆɐ ɈɎɊɎɘɋ, Ɉ ɣɘɔɒ ɕɖɎɒɋɖɋ ɒɔɌɓɔ ɕɔɑəɝɎɘɢ ɓɋɗɐɔɑɢɐɔ ɕɆɐɋɘɔɈ 

ɗ ɔɊɓɎɒ ɘɖɎɉɉɋɖɔɒ, ɐɆɌɊɡɏ Ɏɍ ɐɔɘɔɖɡɛ ɗɔɊɋɖɌɎɘ ɔɕɖɋɊɋɑɋɓɓɡɏ ɕɋɖɎɔɊ ɓɋɗəɟɋɏ. 
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10  ȷȴȨȲȫȷȸȳȦɅ ȶȦȧȴȸȦ ȰȦȳȦȱȴȨ 
ȦȰȮȵ-3428  ɔɘɑɎɝɆɋɘɗɥ əɑəɝɞɋɓɓɔɏ ɚəɓɐɜɎɔɓɆɑɢɓɔɗɘɢɤ ɊɈəɛɐɆɓɆɑɢɓɔɉɔ ɖɋɌɎɒɆ. Ȩ 

ɊɈəɛɚɆɍɓɡɛ ɖɋɌɎɒɆɛ əɗɘɖɔɏɗɘɈɔ ɒɔɌɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ ɐɆɐ ɊɈɆ ɓɋɍɆɈɎɗɎɒɡɛ ɉɋɓɋɖɆɘɔɖɆ 

ɗɎɉɓɆɑɔɈ ɎɑɎ ɊɈɆ ɐɆɓɆɑɆ ɒɔɉəɘ ɈɡɈɔɊɎɘɢɗɥ ɗɎɓɛɖɔɓɓɔ. ȨɔɍɒɔɌɓɔɗɘɢ ɔɘɗɑɋɌɎɈɆɓɎɥ, 

ɐɔɕɎɖɔɈɆɓɎɥ Ɏ ɗɔɕɖɥɌɋɓɎɥ ɒɋɌɊə ɊɈəɒɥ ɐɆɓɆɑɆɒɎ ɔɇɋɗɕɋɝɎɈɆɋɘ ɇɡɗɘɖəɤ ɕɋɖɋɊɆɝə 

ɕɆɖɆɒɋɘɖɔɈ Ɏɍ ɔɊɓɔɉɔ ɐɆɓɆɑɆ Ɉ Ɋɖəɉɔɏ ɕɔ ɒɋɖɋ ɓɋɔɇɛɔɊɎɒɔɗɘɎ, ɝɘɔ ɍɓɆɝɎɘɋɑɢɓɔ əɕɖɔɟɆɋɘ 

ɖɆɇɔɘə Ɏ əɊɔɈɑɋɘɈɔɖɥɋɘ ɕɔɘɖɋɇɓɔɗɘɢ Ɉ ɇɡɗɘɖɔɒ ɔɊɓɔɈɖɋɒɋɓɓɔɒ ɕɋɖɋɐɑɤɝɋɓɎɎ ɗɎɉɓɆɑɔɈ. 

ȨɔɍɒɔɌɓɔɗɘɢ ɐɔɒɇɎɓɎɖɔɈɆɘɢ ɊɈɋ ɚɔɖɒɡ ɗɎɉɓɆɑɆ Ɏ ɈɡɈɔɊɎɘɢ Ɏɛ Ɉ ɖɋɌɎɒɋ ɖɋɆɑɢɓɔɉɔ ɈɖɋɒɋɓɎ 

ɗ ɈɔɍɒɔɌɓɔɗɘɢɤ ɓɆɑɔɌɋɓɎɥ ɎɗɘɎɓɓɔɉɔ ɞəɒɆ, ɒɔɊəɑɎɖɔɈɆɓɓɡɛ ɗɎɉɓɆɑɔɈ, ɗɎɉɓɆɑɔɈ ɖɆɍɈɋɖɘɐɎ, 

ɕɆɐɋɘɓɡɛ ɗɎɉɓɆɑɔɈ, ɗɎɉɓɆɑɔɈ EasyPulse Ɏ ɗɎɉɓɆɑɔɈ TrueArb ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɕɔɑɢɍɔɈɆɘɋɑɥɒ 

ɓɔɈɡɋ ɗɖɋɊɗɘɈɆ ɘɔɝɓɔɉɔ ɗɔɍɊɆɓɎɥ ɗɑɔɌɓɡɛ ɗɎɉɓɆɑɔɈ. 

ȳɆɌɒɎɘɋ çDual  Channel è ɓɆ ɕɆɓɋɑɎ ɎɓɗɘɖəɒɋɓɘɔɈ ɓɆ ɊɔɒɆɞɓɋɏ ɗɘɖɆɓɎɜɋ, ɝɘɔɇɡ 

ɕɔɑəɝɎɘɢ Ɋɔɗɘəɕ ɐ ɓɆɗɘɖɔɏɐɆɒ, ɗɈɥɍɆɓɓɡɒ ɗ ɊɈɔɏɓɡɒ ɐɆɓɆɑɔɒ. 

 

A ȴɐɓɔ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɚɆɍɔɈɔɉɔ ɖɋɌɎɒɆ 

B ȴɐɓɔ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ Waveform Combine 

C 
ȴɇɑɆɗɘɢ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ 

ɔɘɗɑɋɌɎɈɆɓɎɥ/ɗɈɥɍɡɈɆɓɎɥ/ɐɔɕɎɖɔɈɆɓɎɥ ɐɆɓɆɑɔɈ 

D 
ȰɓɔɕɐɆ çȶɆɈɓɆɥ ɚɆɍɆè, ɟɋɑɐɓɎɘɋ ɕɔ ɐɔɘɔɖɔɏ, ɝɘɔɇɡ ɚɆɍɆ ɔɇɔɎɛ 

ɐɆɓɆɑɔɈ ɗɘɆɑɆ ɖɆɈɓɔɏ. 

 

 

 

 

10.1  ȺɆɍɔɈɡɏ ɖɋɌɎɒ (Phase Mode)  

ȦȰȮȵ-3428  ɕɔɊɊɋɖɌɎɈɆɋɘ ɊɈɆ ɚɆɍɔɈɡɛ ɖɋɌɎɒɆ. 

 

ȳɋɍɆɈɎɗɎɒɡɏ ɖɋɌɎɒ: ɊɈɆ ɐɆɓɆɑɆ ɒɔɉəɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ ɐɆɐ ɊɈɆ 

ɓɋɍɆɈɎɗɎɒɡɛ ɉɋɓɋɖɆɘɔɖɆ ɗɎɉɓɆɑɔɈ, ɓɆɗɘɖɔɏɐɆ ɔɊɓɔɉɔ ɐɆɓɆɑɆ ɓɋ 

ɈɑɎɥɋɘ ɓɆ ɈɡɛɔɊ Ɋɖəɉɔɉɔ ɐɆɓɆɑɆ. 

 

ȭɆɇɑɔɐɎɖɔɈɆɓɓɡɏ ɖɋɌɎɒ: ɗɎɓɛɖɔɓɓɡɏ ɈɡɛɔɊ ɔɇɔɎɛ ɐɆɓɆɑɔɈ, 

ɎɍɓɆɝɆɑɢɓɔ ɈɡɖɔɈɓɋɓɓɡɏ ɕɔ ɚɆɍɋ Ɏ ɔɇɋɗɕɋɝɎɈɆɤɟɎɏ 

ɗɎɓɛɖɔɓɎɍɆɜɎɤ ɕɔ ɚɆɍɋ, ɐɔɉɊɆ ɝɆɗɘɔɘɡ ɥɈɑɥɤɘɗɥ ɜɋɑɡɒɎ ɐɖɆɘɓɡɒɎ 

Ɋɖəɉ Ɋɖəɉə, ɇɋɍ ɊɖɋɏɚɆ 

 

Ȩ çȳɋɍɆɈɎɗɎɒɔɒè ɖɋɌɎɒɋ ɊɈɆ ɐɆɓɆɑɆ ɒɔɉəɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ ɐɆɐ ɊɈɆ ɓɋɍɆɈɎɗɎɒɡɛ 

ɉɋɓɋɖɆɘɔɖɆ ɗɎɉɓɆɑɔɈ, Ɏ ɓɆɗɘɖɔɏɐɆ ɔɊɓɔɉɔ ɐɆɓɆɑɆ ɓɋ ɕɔɈɑɎɥɋɘ ɓɆ ɈɡɛɔɊ Ɋɖəɉɔɉɔ ɐɆɓɆɑɆ. 
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Ȩ çɍɆɇɑɔɐɎɖɔɈɆɓɓɔɒè ɖɋɌɎɒɋ əɗɘɆɓɔɈɐɆ ɕɆɖɆɒɋɘɖɆ ɈɖɋɒɋɓɎ ɑɤɇɔɉɔ Ɏɍ ɐɆɓɆɑɔɈ 

ɕɖɎɈɋɊɋɘ ɐ ɕɖɎɓəɊɎɘɋɑɢɓɔɒə ɗɇɖɔɗə ɊɈəɛ ɐɆɓɆɑɔɈ, ɝɘɔɇɡ əɇɋɊɎɘɢɗɥ, ɝɘɔ ɔɓɎ ɈɡɖɔɈɓɋɓɡ ɕɔ 

ɚɆɍɋ. Ȱɖɔɒɋ ɘɔɉɔ, ɖɆɗɝɋɘ ɝɆɗɘɔɘɡ ɐɆɓɆɑɔɈ ɗɕɋɜɎɆɑɢɓɔ ɔɇɖɆɇɆɘɡɈɆɋɘɗɥ Ɉ ɖɋɌɎɒɋ 

çȭɆɇɑɔɐɎɖɔɈɆɓɔè, ɝɘɔɇɡ ɉɆɖɆɓɘɎɖɔɈɆɘɢ, ɝɘɔ ɊɈɆ ɐɆɓɆɑɆ ɗɎɓɛɖɔɓɎɍɎɖɔɈɆɓɡ ɕɔ ɚɆɍɋ, ɐɔɉɊɆ 

ɝɆɗɘɔɘɡ ɥɈɑɥɤɘɗɥ ɜɋɑɡɒɎ ɐɖɆɘɓɡɒɎ Ɋɖəɉ Ɋɖəɉə Ɏ ɓɋ Ɋɖɋɏɚəɤɘ. 

ȸɋɛɓɔɑɔɉɎɥ DDS (Direct Digital Synthesis) Ɏɒɋɋɘ ɕɖɋɎɒəɟɋɗɘɈɔ Ɉ ɈɡɗɔɐɔɝɆɗɘɔɘɓɔɒ 

ɖɆɍɖɋɞɋɓɎɎ Ɏ ɇɡɗɘɖɔɒ ɕɋɖɋɐɑɤɝɋɓɎɎ ɝɆɗɘɔɘ ɕɔ ɗɖɆɈɓɋɓɎɤ ɗ ɘɋɛɓɔɑɔɉɎɋɏ PLL (ɚɆɍɔɈɆɥ 

ɆɈɘɔɕɔɊɗɘɖɔɏɐɆ ɝɆɗɘɔɘɡ). ȸɋɒ ɓɋ ɒɋɓɋɋ, DDS ɥɈɑɥɋɘɗɥ ɗɎɗɘɋɒɔɏ ɗ ɖɆɍɔɒɐɓəɘɡɒ ɐɔɓɘəɖɔɒ Ɏ 

ɓɋ ɊɔɕəɗɐɆɋɘ ɎɗɘɎɓɓɔɏ çɗɎɓɛɖɔɓɎɍɆɜɎɎè ɒɋɌɊə ɈɛɔɊɔɒ Ɏ ɈɡɛɔɊɔɒ, ɐɆɐ Ɉ ɐɔɓɘəɖɋ ɚɆɍɔɈɔɏ 

ɆɈɘɔɕɔɊɗɘɖɔɏɐɎ ɝɆɗɘɔɘɡ, ɘ. ɋ. ɈɛɔɊ Ɏ ɈɡɛɔɊ ɗɘɖəɐɘəɖɡ DDS ɓɋ ɒɔɉəɘ ɇɡɘɢ ɗɎɓɛɖɔɓɎɍɎɖɔɈɆɓɡ 

ɕɔ ɚɆɍɋ, Ɏ ɈɡɈɔɊ ɒɔɌɋɘ ɊɖɋɏɚɔɈɆɘɢ ɕɔ ɚɆɍɋ ɕɖɎ ɕɖɔɗɒɔɘɖɋ Ɉ ɘɋɝɋɓɎɋ ɊɑɎɘɋɑɢɓɔɉɔ ɈɖɋɒɋɓɎ. 

ȳɆɕɖɎɒɋɖ, əɗɘɆɓɔɈɎɘɋ CH1 Ɋɑɥ ɈɡɈɔɊɆ ɘɆɐɘɔɈɔɏ ɝɆɗɘɔɘɡ 1 Ȳȩɜ, Ɇ CH2 Ɋɑɥ ɈɡɈɔɊɆ 

ɘɆɐɘɔɈɔɏ ɝɆɗɘɔɘɡ 10 Ȳȩɜ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɗɔɔɘɓɔɞɋɓɎɋɒ ɒɋɌɊə əɕɖɆɈɑɥɤɟɎɒ ɗɑɔɈɔɒ 
ɝɆɗɘɔɘɡ DDS (FTW) Ɏ ɈɡɛɔɊɓɔɏ ɝɆɗɘɔɘɔɏ Ὢ  

Ὢ

Ὂ

ὊὝὡ

ς
 

 

ȵɖɎ ɖɆɇɔɝɋɏ ɝɆɗɘɔɘɋ DDS FDDS = 2,5 ȩȩɜ Ɏ ɖɆɍɖɥɊɓɔɗɘɎ ɗɑɔɈɆ əɕɖɆɈɑɋɓɎɥ ɝɆɗɘɔɘɔɏ N 

= 52 ɚɆɐɘɎɝɋɗɐɎɋ ɈɡɛɔɊɓɡɋ ɝɆɗɘɔɘɡ Ɏ ɝɆɗɘɔɘɓɡɋ ɔɞɎɇɐɎ Ɋɑɥ ɔɇɔɎɛ ɐɆɓɆɑɔɈ ɒɔɉəɘ ɇɡɘɢ 

ɖɆɗɗɝɎɘɆɓɡ, ɐɆɐ ɕɔɐɆɍɆɓɔ Ɉ ɘɆɇɑɎɜɋ ɓɎɌɋ. ȴɞɎɇɐɆ ɈɔɍɓɎɐɆɋɘ Ɏɍ-ɍɆ ɔɐɖəɉɑɋɓɎɥ ɗɑɔɈɆ 

əɕɖɆɈɑɋɓɎɥ ɝɆɗɘɔɘɔɏ. ȵɔɗɐɔɑɢɐə FTW ɕɋɖɋɊɆɋɘɗɥ Ɉ ɗɛɋɒə DDS ɐɆɐ ɜɋɑɔɋ ɝɎɗɑɔ ɗ 

ɚɎɐɗɎɖɔɈɆɓɓɔɏ ɘɔɝɐɔɏ, ɓɋɎɍɇɋɌɓɔ ɈɔɍɓɎɐɆɋɘ ɔɞɎɇɐɆ ɒɋɌɊə ɘɋɔɖɋɘɎɝɋɗɐɎɒ Ɏ ɚɆɐɘɎɝɋɗɐɎɒ 

ɍɓɆɝɋɓɎɋɒ FTW. 

ȸɆɇɑɎɜɆ ȴɞɎɇɐɎ ɝɆɗɘɔɘɡ Ɉ ɖɋɌɎɒɋ ɓɋɍɆɈɎɗɎɒɔɉɔ ɐɆɓɆɑɆ 

ȭɆɊɆɘɢ ɝɆɗɘɔɘə 1 Ȳȩɜ 10 Ȳȩɜ 

ȶɆɗɝɋɘɓɔɋ ɍɓɆɝɋɓɎɋ 

əɕɖɆɈɑɥɤɟɋɉɔ ɗɑɔɈɆ 

ɝɆɗɘɔɘɡ 

1801439850948.198  18014398509481,98  

ȴɐɖəɉɑɋɓɎɋ ɗɑɔɈ 

əɕɖɆɈɑɋɓɎɥ ɝɆɗɘɔɘɔɏ 
1801439850948  18014398509482  

ȺɆɐɘɎɝɋɗɐɆɥ ɈɡɛɔɊɓɆɥ 

ɝɆɗɘɔɘɆ 

0,999999999999998899 

Ȳȩɜ 
10,000000000000009 Ȳȩɜ 

ȽɆɗɘɔɘɓɆɥ ɔɞɎɇɐɆ -0,1101288944482803 ɒɐȩɜ 
0,009313225746154785 

ɒɐȩɜ 

 

ȰɆɐ ɒɡ ɈɎɊɎɒ Ɏɍ ɕɖɎɈɋɊɋɓɓɔɏ Ɉɡɞɋ ɘɆɇɑɎɜɡ, ɔɞɎɇɐɎ ɝɆɗɘɔɘɡ, ɈɔɍɓɎɐɆɤɟɎɋ Ɉ ɔɇɔɎɛ 

ɐɆɓɆɑɆɛ, ɒɆɑɡ, ɓɔ ɓɋ ɕɖɔɕɔɖɜɎɔɓɆɑɢɓɡ, ɝɘɔ ɕɖɎɈɔɊɎɘ ɐ ɘɔɒə, ɝɘɔ ɊɈɋ ɝɆɗɘɔɘɡ, ɐɔɘɔɖɡɋ ɇɡɑɎ 

ɜɋɑɡɒɎ ɐɖɆɘɓɡɒɎ, ɇɔɑɢɞɋ ɓɋ ɥɈɑɥɤɘɗɥ ɜɋɑɡɒɎ ɐɖɆɘɓɡɒɎ, Ɉ ɖɋɍəɑɢɘɆɘɋ ɝɋɉɔ ɔɓɎ ɓɋ 

ɗɎɓɛɖɔɓɎɍɎɖɔɈɆɓɡ ɕɔ ɚɆɍɋ. ȳɎɌɋ ɕɔɐɆɍɆɓ ɚɆɍɔɈɡɏ Ɋɖɋɏɚ (ɕɖɎɒɋɖɓɔ 6,9 ɓɗ), ɓɆɇɑɤɊɆɋɒɡɏ 

Ɉ ɣɘɔɒ ɕɖɎɒɋɖɋ ɝɋɖɋɍ 17,3 ɝɆɗɆ Ɋɑɥ ɔɇɔɎɛ ɐɆɓɆɑɔɈ Ɉ çȳɋɍɆɈɎɗɎɒɔɒè ɖɋɌɎɒɋ. 
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Ȩ ɖɋɌɎɒɋ çLockè əɗɘɖɔɏɗɘɈɔ ɕɖɎɓəɊɎɘɋɑɢɓɔ ɍɆɊɆɋɘ FTW ɇɔɑɋɋ Ɉɡɗɔɐɔɏ ɝɆɗɘɔɘɡ ɐɆɐ 

ɜɋɑɔɋ ɐɖɆɘɓɔɋ FTW ɇɔɑɋɋ ɓɎɍɐɔɏ ɝɆɗɘɔɘɡ Ɋɑɥ ɝɆɗɘɔɘ, ɐɔɘɔɖɡɋ ɥɈɑɥɤɘɗɥ ɜɋɑɡɒ ɐɖɆɘɓɡɒ Ɋɖəɉ 

ɊɖəɉɆ, ɝɘɔ ɒɔɌɋɘ əɈɋɑɎɝɎɘɢ ɈɡɛɔɊɓəɤ ɔɞɎɇɐə ɓɆ ɇɔɑɋɋ Ɉɡɗɔɐɔɏ ɝɆɗɘɔɘɋ, ɓɔ ɔɇɋɗɕɋɝɎɈɆɋɘ 

ɚɆɍɔɈəɤ ɗɎɓɛɖɔɓɎɍɆɜɎɤ ɒɋɌɊə ɊɈɆ. Ȩ ɣɘɔɒ ɕɖɎɒɋɖɋ ɈɡɛɔɊɡ ɊɈəɛ ɐɆɓɆɑɔɈ Ɉ 

çɍɆɇɑɔɐɎɖɔɈɆɓɓɔɒè ɖɋɌɎɒɋ ɓɆɇɑɤɊɆɤɘɗɥ Ɉ ɘɋɝɋɓɎɋ ɊɑɎɘɋɑɢɓɔɉɔ ɕɋɖɎɔɊɆ ɈɖɋɒɋɓɎ. ȰɆɐ ɒɡ 

ɈɎɊɎɒ, ɚɆɍɡ ɈɗɋɉɊɆ ɈɡɖɔɈɓɋɓɡ. 

 

 

 

10.2  ȴɇɠɋɊɎɓɋɓɎɋ ɗɎɉɓɆɑɔɈ 

ȺəɓɐɜɎɥ ɐɔɒɇɎɓɎɖɔɈɆɓɎɥ ɗɎɉɓɆɑɔɈ ɓɆɐɑɆɊɡɈɆɋɘ ɇɆɍɔɈɡɋ ɗɎɉɓɆɑɡ, ɗɑəɝɆɏɓɡɏ ɞəɒ, 

ɗɎɉɓɆɑɡ ɒɔɊəɑɥɜɎɎ, ɗɈɎɕ-ɗɎɉɓɆɑɡ, ɕɆɐɋɘɓɡɋ ɗɎɉɓɆɑɡ, ɗɎɉɓɆɑɡ EasyPulse Ɏ ɗɎɉɓɆɑɡ TrueArb. 

ȳɆ ɗɘɖɆɓɎɜɋ çȳɆɗɘɖɔɏɐɎ ɊɈəɛɐɆɓɆɑɢɓɔɉɔ ɖɋɌɎɒɆè ɟɋɑɐɓɎɘɋ ɍɓɆɝɔɐ  Ɉ ɕɔɑɋ 

ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȴɇɠɋɊɎɓɋɓɎɋ ɗɎɉɓɆɑɔɈè, ɝɘɔɇɡ ɈɈɋɗɘɎ ɓɆɗɘɖɔɏɐə ɔɇɠɋɊɎɓɋɓɎɥ 

ɗɎɉɓɆɑɔɈ. 

ȨɡɛɔɊɓɔɏ ɕɔɖɘ 1 ɒɔɌɋɘ ɇɡɘɢ ɈɡɇɖɆɓ Ɋɑɥ ɈɡɈɔɊɆ ɗɎɉɓɆɑɆ CH1 ɎɑɎ CH1+CH2; ɈɡɛɔɊɓɔɏ 

ɕɔɖɘ 2 ɒɔɌɋɘ ɇɡɘɢ ɈɡɇɖɆɓ Ɋɑɥ ɈɡɈɔɊɆ ɚɔɖɒɡ ɗɎɉɓɆɑɆ CH2 ɎɑɎ CH1+CH2. 

Ȩɡ ɘɆɐɌɋ ɒɔɌɋɘɋ əɗɘɆɓɔɈɎɘɢ ɈɡɈɔɊ ɔɘɊɋɑɢɓɡɛ ɐɆɓɆɑɔɈ ɎɑɎ ɐɔɒɇɎɓɎɖɔɈɆɓɓɔɉɔ ɗɎɉɓɆɑɆ, 

ɟɋɑɐɓəɈ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɏ ɗɋɑɋɐɘɔɖ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɓɆ ɇɑɔɐ-ɗɛɋɒɋ ɓɆ ɊɔɒɆɞɓɋɏ ɗɘɖɆɓɎɜɋ. 

 

ȵɖɎɒɋɖ ɕɖɎɒɋɓɋɓɎɥ: ȲɔɊɋɑɎɖɔɈɆɓɎɋ ɗɎɓəɗɔɎɊɆɑɢɓɔɏ Ɉɔɑɓɡ ɝɆɗɘɔɘɔɏ 1 Ȳȩɜ, 

ɍɆɉɖɥɍɓɋɓɓɔɏ ɉɆəɗɗɔɈɗɐɎɒ ɞəɒɔɒ, ɗ ɈɡɛɔɊɓɔɏ ɆɒɕɑɎɘəɊɔɏ 1 Ȩ (ɗɖɋɊɓɋɐɈɆɊɖɆɘɎɝɓɔɋ 

ɍɓɆɝɋɓɎɋ) Ɏ ɔɘɓɔɞɋɓɎɋɒ ɗɎɉɓɆɑ/ɞəɒ 20 Ɋȧ. 

1.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə Ɉɔɑɓɡè ɓɋɗəɟɋɏ ɓɆ çȷɎɓəɗɔɎɊɆè, çȽɆɗɘɔɘɆè ɓɆ 1 Ȳȩɜ Ɏ 

çȦɒɕɑɎɘəɊɆè ɓɆ 1 Ȩ ɗɖɋɊɓɋɐɈɆɊɖɆɘɎɝɓɔɉɔ ɍɓɆɝɋɓɎɥ ɓɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ 

ɕɆɖɆɒɋɘɖɔɈ ɐɆɓɆɑɆ 1. 

2.  ȷɔɉɑɆɗɓɔ ɗɔɔɘɓɔɞɋɓɎɤ ɗɎɉɓɆɑ-ɞəɒ 20 Ɋȧ, ɕɖɋɔɇɖɆɍɔɈɆɓɓɔɒə Ɉ ɔɘɓɔɞɋɓɎɋ 

ɆɒɕɑɎɘəɊɡ ɗɎɉɓɆɑ-ɞəɒ (s/ů) 10:1. Ɏɍ ɆɒɕɑɎɘəɊɡ ɗɎɉɓɆɑɆ s = 1 Ȩɣɚɚ ɊɆɋɘ 

ɆɒɕɑɎɘəɊə ɞəɒɆ ů = 100 ɒȨɣɚɚ 
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3.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə Ɉɔɑɓɡè ɓɆ çȾəɒè Ɏ çȷɘɆɓɊɆɖɘɓɔɋ ɔɘɐɑɔɓɋɓɎɋè ɓɆ 100 ɒȨ 

ɓɆ ɗɘɖɆɓɎɜɋ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ ɐɆɓɆɑɆ 2. 

4.  ȹɗɘɆɓɔɈɎɘɋ çOutput1è ɓɆ çCH1+CH2è Ɉ ɓɆɗɘɖɔɏɐɆɛ çWaveform Combineè. 

5.  ȨɐɑɤɝɎɘɋ ɈɡɛɔɊ ɐɆɓɆɑɆ CH1 Ɏ ɓɆɇɑɤɊɆɏɘɋ ɍɆ ɖɋɍəɑɢɘɆɘɆɒɎ. 

ȷɑɋɊəɥ ɣɘɎɒ ɞɆɉɆɒ, ɌɋɑɆɋɒɡɏ ɗɎɉɓɆɑ ɈɡɈɔɊɎɘɗɥ. ȶɋɍəɑɢɘɆɘ ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ 

ɔɇɖɆɍɔɒ: (ɐɖɆɗɓɆɥ ɐɖɎɈɆɥ ð ɣɘɔ ɗɎɉɓɆɑ ɇɋɍ ɞəɒɆ, Ɇ ɍɋɑɋɓɆɥ ð ɗɎɉɓɆɑ ɗ ɞəɒɔɒ). 

 

10.3  ȴɘɗɑɋɌɎɈɆɓɎɋ ɐɆɓɆɑɔɈ/ɔɇɠɋɊɎɓɋɓɎɋ/ɐɔɕɎɖɔɈɆɓɎɋ 

ȴɘɗɑɋɌɎɈɆɓɎɋ/ɗɈɥɍɡɈɆɓɎɋ/ɐɔɕɎɖɔɈɆɓɎɋ ɐɆɓɆɑɔɈ ɒɔɌɓɔ ɓɆɗɘɖɔɎɘɢ ɓɆ ɗɘɖɆɓɎɜɋ 

çȳɆɗɘɖɔɏɐɆ ɊɈəɛ ɐɆɓɆɑɔɈè. ȨɔɍɒɔɌɓɔɗɘɢ ɔɘɗɑɋɌɎɈɆɓɎɥ, ɐɔɕɎɖɔɈɆɓɎɥ Ɏ ɗɔɕɖɥɌɋɓɎɥ ɒɋɌɊə 

ɊɈəɒɥ ɐɆɓɆɑɆɒɎ ɔɇɋɗɕɋɝɎɈɆɋɘ ɇɡɗɘɖəɤ ɕɋɖɋɊɆɝə ɕɆɖɆɒɋɘɖɔɈ Ɏɍ ɔɊɓɔɉɔ ɐɆɓɆɑɆ Ɉ Ɋɖəɉɔɏ ɕɔ 

ɒɋɖɋ ɓɋɔɇɛɔɊɎɒɔɗɘɎ, ɝɘɔ ɍɓɆɝɎɘɋɑɢɓɔ əɕɖɔɟɆɋɘ ɖɆɇɔɘə Ɏ əɊɔɈɑɋɘɈɔɖɥɋɘ ɕɔɘɖɋɇɓɔɗɘɢ Ɉ 

ɇɡɗɘɖɔɒ ɔɊɓɔɈɖɋɒɋɓɓɔɒ ɕɋɖɋɐɑɤɝɋɓɎɎ ɗɎɉɓɆɑɔɈ. 

 

ȨɎɊ ɔɕɋɖɆɜɎɎ ȴɕɎɗɆɓɎɋ 

ȴɘɗɑɋɌɎɈɆɓɎɋ 

ȵɆɖɆɒɋɘɖɡ ɊɈəɛ ɐɆɓɆɑɔɈ ɕɔɑɓɔɗɘɢɤ 

ɗɎɓɛɖɔɓɎɍɎɖɔɈɆɓɡ, Ɏ ɕɆɖɆɒɋɘɖɡ, 

əɗɘɆɓɔɈɑɋɓɓɡɋ Ɋɑɥ ɔɊɓɔɉɔ ɐɆɓɆɑɆ, 

ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɕɋɖɋɊɆɤɘɗɥ ɓɆ Ɋɖəɉɔɏ ɐɆɓɆɑ, 

ɉɊɋ ɊɈɆ ɐɆɓɆɑɆ ɊəɇɑɎɖəɤɘ Ɋɖəɉ ɊɖəɉɆ. 

Ȩ ɖɋɌɎɒɋ ɗɑɋɌɋɓɎɥ əɗɘɖɔɏɗɘɈɔ 

ɕɖɎɓəɊɎɘɋɑɢɓɔ əɗɘɆɓɔɈɎɘ ɚɆɍɔɈɡɏ ɖɋɌɎɒ Ɉ 

ɕɔɑɔɌɋɓɎɋ çȭɆɇɑɔɐɎɖɔɈɆɓɔè Ɏ ɖɆɍɖɋɞɎɘ 

ɓɆɗɘɖɔɏɐə ɘɔɑɢɐɔ Ɋɑɥ ɐɆɓɆɑɆ 1. 

ȴɇɠɋɊɎɓɋɓɎɋ 

ȵɆɖɆɒɋɘɖɡ ɊɈəɛ ɐɆɓɆɑɔɈ ɗɈɥɍɆɓɡ Ɉ 

ɔɕɖɋɊɋɑɋɓɓɔɒ ɔɘɓɔɞɋɓɎɎ ɗ CH1 Ɉ ɐɆɝɋɗɘɈɋ 

ɣɘɆɑɔɓɆ, ɘɆɐ ɝɘɔ ɕɆɖɆɒɋɘɖɡ ɔɊɓɔɉɔ ɐɆɓɆɑɆ 

ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɕɖɋɔɇɖɆɍəɤɘɗɥ Ɏ ɕɋɖɋɊɆɤɘɗɥ 

Ɉ Ɋɖəɉɔɏ ɐɆɓɆɑ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ 

ɗɔɔɘɓɔɞɋɓɎɋɒ ɗɈɥɍɎ. 

ȵɆɖɆɒɋɘɖɆɒɎ ɗɈɥɍɎ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ 

əɗɘɆɓɔɈɎɘɢ, ɥɈɑɥɤɘɗɥ ɝɆɗɘɔɘɆ, ɆɒɕɑɎɘəɊɆ Ɏ 

ɚɆɍɆ, Ɇ ɔɘɓɔɞɋɓɎɋ ɗɈɥɍɎ ɒɔɌɋɘ ɇɡɘɢ 

ɕɖɔɕɔɖɜɎɔɓɆɑɢɓɡɒ ɎɑɎ ɔɘɐɑɔɓɥɤɟɎɒɗɥ. 

ȰɔɕɎɖɔɈɆɓɎɋ 

Ȩɖəɝɓəɤ ɐɔɕɎɖəɏɘɋ ɕɆɖɆɒɋɘɖɡ Ɏɍ 

ɔɊɓɔɉɔ ɐɆɓɆɑɆ Ɉ Ɋɖəɉɔɏ. ȮɍɒɋɓɋɓɎɋ 

ɕɆɖɆɒɋɘɖɔɈ ɔɊɓɔɉɔ ɐɆɓɆɑɆ ɕɔɗɑɋ ɣɘɔɉɔ ɓɋ 

ɕɖɎɈɋɊɋɘ ɐ ɎɍɒɋɓɋɓɎɤ ɕɆɖɆɒɋɘɖɔɈ Ɋɖəɉɔɉɔ 

ɐɆɓɆɑɆ. 
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ȵɖɎɒɋɖ ɕɖɎɒɋɓɋɓɎɥ: Ȯɗɕɔɑɢɍəɏɘɋ ɚəɓɐɜɎɤ ɐɔɕɎɖɔɈɆɓɎɥ ɐɆɓɆɑɔɈ Ɏ 

ɚəɓɐɜɎɤ ɔɇɠɋɊɎɓɋɓɎɥ ɗɎɉɓɆɑɔɈ Ɋɑɥ ɗɔɍɊɆɓɎɥ ɊɈəɛɘɔɓɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ ɓɆ 

ɝɆɗɘɔɘɆɛ 10 Ȳȩɜ Ɏ 10,1 Ȳȩɜ. ɈɡɛɔɊɓɆɥ ɆɒɕɑɎɘəɊɆ 0 Ɋȧɒ Ɋɑɥ ɔɇɋɎɛ ɝɆɗɘɔɘ 

1.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə Ɉɔɑɓɡè ɓɋɗəɟɋɏ ɓɆ çȷɎɓəɗɔɎɊɆè, çȽɆɗɘɔɘɆè ɓɆ 10 Ȳȩɜ, 

çȳɆɉɖəɍɐɆè ɓɆ 50 ȴɒ Ɏ çȦɒɕɑɎɘəɊɆè ɓɆ 0 Ɋȧɒ ɓɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ 

ɕɆɖɆɒɋɘɖɔɈ ɐɆɓɆɑɆ 1. 

2.  ȨɡɕɔɑɓɎɘɋ ɚəɓɐɜɎɤ ɐɔɕɎɖɔɈɆɓɎɥ ɐɆɓɆɑɆ çCH1 -> CH2è ɓɆ ɗɘɖɆɓɎɜɋ 

çȳɆɗɘɖɔɏɐɆ ɊɈəɛɐɆɓɆɑɢɓɔɉɔ ɖɋɌɎɒɆè. 

3.  ȮɍɒɋɓɎɘɋ çȽɆɗɘɔɘəè ɓɆ 10,1 Ȳȩɜ Ɉ ɓɆɗɘɖɔɏɐɆɛ ɗɘɖɆɓɎɜɡ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ 

ɐɆɓɆɑɆ 1. 

4.  ȹɗɘɆɓɔɈɎɘɋ çOutput1è ɓɆ çCH1+CH2è Ɉ ɓɆɗɘɖɔɏɐɆɛ çWaveform Combineè. 

5.  ȨɐɑɤɝɎɘɋ ɈɡɛɔɊ ɐɆɓɆɑɆ CH1 Ɏ ɓɆɇɑɤɊɆɏɘɋ ɍɆ ɖɋɍəɑɢɘɆɘɆɒɎ. 

ȶɋɍəɑɢɘɆɘɡ ɗɕɋɐɘɖɆ ɈɡɛɔɊɓɔɉɔ ɊɈəɛɘɔɓɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ: 
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11  ȳȦȷȸȶȴȯȰȦ ȨɁȻȴȪȦ 
ȰɆɌɊɡɏ ɐɆɓɆɑ ɗɔɊɋɖɌɎɘ ɓɋɗɐɔɑɢɐɔ ɓɆɗɘɖɔɋɐ/ɔɇɖɆɇɔɘɔɐ ɗɎɉɓɆɑɆ Ɋɔ/ɕɔɗɑɋ ɈɡɈɔɊɆ 

ɗɎɉɓɆɑɆ, ɈɐɑɤɝɆɥ ɐɔɓɘɖɔɑɢ ɕɔɑɥɖɓɔɗɘɎ, ɓɆɑɎɝɎɋ ɞəɒɆ, ɜɎɚɖɔɈəɤ ɚɎɑɢɘɖɆɜɎɤ, ɔɕɖɋɊɋɑɋɓɎɋ 

ɔɜɋɓɐɎ, ɍɆɟɎɘə Ɏ ɓɋɗɎɒɒɋɘɖɎɝɓɡɏ/ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ ɐɔɓɘɖɔɑɢ. 

 

 

 
Ȫɔɗɘəɕ ɐ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɋɐ ɒɔɌɓɔ ɕɔɑəɝɎɘɢ, ɓɆɌɆɈ çȳɆɗɘɖɔɏɐɎ 

ɈɡɈɔɊɆè ɓɆ ɕɆɓɋɑɎ ɎɓɗɘɖəɒɋɓɘɔɈ ɓɆ ɔɗɓɔɈɓɔɏ ɗɘɖɆɓɎɜɋ. 

 

 
 

A ȳɆɗɘɖɔɏɐɆ ɕɔɑɥɖɓɔɗɘɎ 

B ȳɆɗɘɖɔɏɐɆ ɓɆɑɔɌɋɓɎɥ ɞəɒɆ 

C ȳɆɗɘɖɔɏɐɆ ɕɖɋɊɋɑɆ ɆɒɕɑɎɘəɊɡ 

D ȳɆɗɘɖɔɏɐɎ ɚɎɑɢɘɖɆ 

E ȳɆɗɘɖɔɏɐɆ ɍɆɟɎɘɡ ɔɘ ɕɋɖɋɓɆɕɖɥɌɋɓɎɥ 

F ȳɆɗɘɖɔɏɐɎ ɍɆɟɎɘɡ ɔɘ ɕɋɖɋɉɖəɍɐɎ ɕɔ ɘɔɐə 

G 
ȳɆɗɘɖɔɏɐɆ ɖɋɌɎɒɆ 

ɓɋɗɎɒɒɋɘɖɎɝɓɔɉɔ/ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɈɡɛɔɊɆ 
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11.1  ȵɔɑɥɖɓɔɗɘɢ 

ȲɔɌɓɔ əɗɘɆɓɔɈɎɘɢ ɕɔɑɔɌɎɘɋɑɢɓəɤ ɎɑɎ ɔɘɖɎɜɆɘɋɑɢɓəɤ ɕɔɑɥɖɓɔɗɘɢ ɈɡɛɔɊɆ. ȷ ɈɡɛɔɊɔɒ 

ɔɘɖɎɜɆɘɋɑɢɓɔɏ ɕɔɑɥɖɓɔɗɘɎ əɗɘɖɔɏɗɘɈɔ ɎɓɈɋɖɘɎɖəɋɘ ɊɆɓɓɡɋ, Ɇ ɍɆɘɋɒ ɈɡɈɔɊɎɘ Ɏɛ, Ɉ ɖɋɍəɑɢɘɆɘɋ 

ɝɋɉɔ ɕɔɑəɝɆɋɘɗɥ ɗɎɉɓɆɑ, ɎɓɈɋɖɘɎɖɔɈɆɓɓɡɏ ɔɘɓɔɗɎɘɋɑɢɓɔ ɗɒɋɟɋɓɎɥ ɈɡɛɔɊɆ ɕɔɑɔɌɎɘɋɑɢɓɔɏ 

ɕɔɑɥɖɓɔɗɘɎ. 

 

11.2  ȷəɒɒɎɖɔɈɆɓɎɋ ɞəɒɆ 

Ȩɡ ɒɔɌɋɘɋ ɓɆɑɔɌɎɘɢ ɗɑəɝɆɏɓɡɏ ɞəɒ ɓɆ ɗɎɉɓɆɑ Ɏ ɈɡɈɋɗɘɎ ɋɉɔ, ɝɘɔɇɡ ɎɒɎɘɎɖɔɈɆɘɢ 

ɖɋɆɑɎɗɘɎɝɓɡɏ ɗɜɋɓɆɖɎɏ, Ɉ ɐɔɘɔɖɔɒ ɗɎɉɓɆɑ ɍɆɉɖɥɍɓɋɓ ɞəɒɔɒ. ȿɋɑɐɓɎɘɋ ɍɓɆɝɔɐ  ɓɆɗɘɖɔɋɐ 

Ɉ ɕɔɑɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çNoiseSumè, ɝɘɔɇɡ ɕɋɖɋɏɘɎ ɓɆ ɗɘɖɆɓɎɜə ɓɆɗɘɖɔɋɐ ɓɆɑɔɌɋɓɎɥ 

ɞəɒɆ, ɉɊɋ Ɉɡ ɒɔɌɋɘɋ ɈɐɑɤɝɎɘɢ ɓɆɑɔɌɋɓɎɋ ɞəɒɆ Ɏ ɔɘɓɔɞɋɓɎɋ ɗɎɉɓɆɑ/ɞəɒ. ȴɘɓɔɞɋɓɎɋ 

ɗɎɉɓɆɑ/ɞəɒ Ɏɍɒɋɖɥɋɘɗɥ Ɉ ɗɔɔɘɓɔɞɋɓɎɥɛ (ɇɋɍɖɆɍɒɋɖɓɡɛ) ɎɑɎ Ɋȧ. 

ȵɖɎɒɋɖ ɕɖɎɒɋɓɋɓɎɥ: ȲɔɊɋɑɎɖɔɈɆɓɎɋ ɗɎɓəɗɔɎɊɆɑɢɓɔɏ Ɉɔɑɓɡ ɝɆɗɘɔɘɔɏ 1 

Ȳȩɜ, ɍɆɉɖɥɍɓɋɓɓɔɏ ɉɆəɗɗɔɈɗɐɎɒ ɞəɒɔɒ, ɗ ɈɡɛɔɊɓɔɏ ɆɒɕɑɎɘəɊɔɏ 1 Ȩ 

(ɗɖɋɊɓɋɐɈɆɊɖɆɘɎɝɓɔɋ ɍɓɆɝɋɓɎɋ) Ɏ ɔɘɓɔɞɋɓɎɋɒ ɗɎɉɓɆɑ/ɞəɒ 20 Ɋȧ. 

ȴɇɖɆɘɎɘɋ ɈɓɎɒɆɓɎɋ, ɝɘɔ ɘɖɋɇɔɈɆɓɎɥ ɣɘɔɉɔ ɕɖɎɒɋɖɆ ɘɆɐɎɋ Ɍɋ, ɐɆɐ Ɏ Ɉ ɕɖɎɒɋɖɋ 

ɕɖɎɑɔɌɋɓɎɥ Ɉ ɖɆɍɊɋɑɋ çȴɇɠɋɊɎɓɋɓɎɋ ɗɎɉɓɆɑɔɈè. ȸɔɘ Ɍɋ ɣɚɚɋɐɘ ɒɔɌɋɘ ɇɡɘɢ ɊɔɗɘɎɉɓəɘ ɗ 

ɕɔɒɔɟɢɤ ɚəɓɐɜɎɎ NoiseSum Ɉ ɣɘɔɒ ɖɆɍɊɋɑɋ. 

1.  ȹɗɘɆɓɔɈɎɘɋ çȺɔɖɒə Ɉɔɑɓɡè ɓɋɗəɟɋɏ ɓɆ çȷɎɓəɗɔɎɊɆè, çȽɆɗɘɔɘɆè ɓɆ 1 Ȳȩɜ Ɏ 

çȦɒɕɑɎɘəɊɆè ɓɆ 1 Ȩ ɗɖɋɊɓɋɐɈɆɊɖɆɘɎɝɓɔɉɔ ɍɓɆɝɋɓɎɥ ɓɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ 

ɕɆɖɆɒɋɘɖɔɈ ɐɆɓɆɑɆ 1. 

2.  ȹɗɘɆɓɔɈɎɘɋ çȴɘɓɔɞɋɓɎɋ ɗɎɉɓɆɑ/ɞəɒè ɓɆ 20 Ɋȧ Ɉ ɓɆɗɘɖɔɏɐɆɛ NoiseSum Ɏ 

ɈɐɑɤɝɎɘɋ ɚəɓɐɜɎɤ NoiseSum. 

3.  ȨɐɑɤɝɎɘɋ ɈɡɛɔɊ ɐɆɓɆɑɆ CH1 

ȨɡɞɋəɐɆɍɆɓɓɡɋ ɞɆɉɎ Ɉɡɕɔɑɓɥɤɘɗɥ Ɋɑɥ ɉɋɓɋɖɆɜɎɎ ɌɋɑɆɋɒɔɉɔ ɗɎɉɓɆɑɆ. ȶɋɍəɑɢɘɆɘ 

ɈɡɉɑɥɊɎɘ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ (ɐɖɆɗɓɆɥ ɐɖɎɈɆɥ ð ɗɎɉɓɆɑ ɇɋɍ ɞəɒɆ, Ɇ ɍɋɑɋɓɆɥ ɐɖɎɈɆɥ ð 

ɗɎɉɓɆɑ ɗ ɞəɒɔɒ) Ɏ ɗɔɉɑɆɗəɋɘɗɥ ɗ ɖɋɍəɑɢɘɆɘɆɒɎ ɕɖɋɊɡɊəɟɋɉɔ ɕɖɎɒɋɖɆ. 

 

 

11.3  ȴɉɖɆɓɎɝɋɓɎɋ ɆɒɕɑɎɘəɊɡ 

Ȩ ɓɋɐɔɘɔɖɡɛ ɕɖɎɑɔɌɋɓɎɥɛ ɕɔɑɢɍɔɈɆɘɋɑɤ ɓɋɔɇɛɔɊɎɒɔ ɔɉɖɆɓɎɝɎɘɢ ɆɒɕɑɎɘəɊə ɈɡɛɔɊɓɔɉɔ 

ɗɎɉɓɆɑɆ ɐɆɓɆɑɆ, ɝɘɔɇɡ ɉɆɖɆɓɘɎɖɔɈɆɘɢ, ɝɘɔ ɝəɈɗɘɈɎɘɋɑɢɓɔɋ ɐ ɆɒɕɑɎɘəɊɋ əɗɘɖɔɏɗɘɈɔ ɕɖɎɋɒɆ 

ɗɎɉɓɆɑɆ ɓɋ ɇəɊɋɘ ɕɔɈɖɋɌɊɋɓɔ. ȿɋɑɐɓɎɘɋ ɍɓɆɝɔɐ  ɓɆɗɘɖɔɏɐɎ Ɉ ɕɔɑɋ ɕɆɖɆɒɋɘɖɆ çȵɖɋɊɋɑ 

ɆɒɕɑɎɘəɊɡè, ɝɘɔɇɡ ɕɔɑəɝɎɘɢ Ɋɔɗɘəɕ ɐ ɕɖɋɊɋɑə ɆɒɕɑɎɘəɊɡ. 

ȲɆɐɗɎɒɆɑɢɓɆɥ ɆɒɕɑɎɘəɊɆ ɕɔ əɒɔɑɝɆɓɎɤ ð ɣɘɔ ɒɆɐɗɎɒɆɑɢɓɆɥ ɆɒɕɑɎɘəɊɆ, ɐɔɘɔɖəɤ ɒɔɌɋɘ 

ɔɇɋɗɕɋɝɎɘɢ əɗɘɖɔɏɗɘɈɔ. ȵɔɊɖɔɇɓɔɗɘɎ ɗɒ. Ɉ ɘɋɛɓɎɝɋɗɐɔɒ ɔɕɎɗɆɓɎɎ. 
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11.4  ȼɎɚɖɔɈɆɥ ɚɎɑɢɘɖɆɜɎɥ 

ȼɎɚɖɔɈɔɏ ȰȮȻ-ɚɎɑɢɘɖ ɗ 32 ɔɘɈɔɊɆɒɎ Ɉɗɘɖɔɋɓ Ɉ ɐɆɌɊɡɏ ɐɆɓɆɑ Ɋɑɥ ɕɔɊɊɋɖɌɐɎ 

ɚɎɑɢɘɖɆɜɎɎ ɓɎɌɓɎɛ ɝɆɗɘɔɘ ɗ ɓɆɗɘɖɆɎɈɆɋɒɔɏ ɝɆɗɘɔɘɔɏ ɗɖɋɍɆ. Ƀɘɔ ɕɔɍɈɔɑɥɋɘ ɕɔɑɢɍɔɈɆɘɋɑɤ 

ɔɉɖɆɓɎɝɎɘɢ ɕɔɑɔɗə ɕɖɔɕəɗɐɆɓɎɥ ɈɡɛɔɊɓɔɉɔ ɗɎɉɓɆɑɆ. 

ȵɖɎɒɋɖ ɕɖɎɒɋɓɋɓɎɥ: ɗɉɋɓɋɖɎɖəɏɘɋ Ɏɒɕəɑɢɗɓɡɏ ɗɎɉɓɆɑ ɗ ɚɖɔɓɘɆɒɎ 1 ɓɗ Ɏ 

əɗɘɆɓɔɈɎɘɋ ɈɡɛɔɊɓɔɏ ɚɎɑɢɘɖ ɓɆ 100 Ȳȩɜ, ɍɆɘɋɒ ɗɖɆɈɓɎɘɋ ɎɍɒɋɓɋɓɎɋ ɚɖɔɓɘɔɈ 

ɕɖɎ ɈɐɑɤɝɋɓɎɎ Ɏ ɈɡɐɑɤɝɋɓɎɎ ɈɡɛɔɊɓɔɉɔ ɚɎɑɢɘɖɆ. 

1.  ȳɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɓɋɗəɟɋɏ əɗɘɆɓɔɈɎɘɋ çȺɔɖɒɆ Ɉɔɑɓɡè, 

çȮɒɕəɑɢɗè, çȽɆɗɘɔɘɆè ɓɆ 1 Ȳȩɜ, çȳɆɉɖəɍɐɆè ɓɆ 50 ȴɒ, çȦɒɕɑɎɘəɊɆè ɓɆ 1 Ȩpp, 

çȶɆɇɔɝɎɏ ɜɎɐɑè ɓɆ 50% Ɏ çȳɆɖɆɗɘɆɤɟɎɏ ɚɖɔɓɘè. Ɋɔ 1 ɓɗ. 

2.  ȳɆ ɗɘɖɆɓɎɜɋ ɓɆɗɘɖɔɋɐ çȺɎɑɢɘɖ ɈɡɈɔɊɆ 1è əɗɘɆɓɔɈɎɘɋ Ɋɑɥ ɕɆɖɆɒɋɘɖɆ çȽɆɗɘɔɘɆ 

ɗɖɋɍɆè ɍɓɆɝɋɓɎɋ 100 Ȳȩɜ. 

3.  ȳɆɇɑɤɊɆɏɘɋ ɍɆ ɖɋɍəɑɢɘɆɘɆɒɎ, ɓɋ ɔɘɐɖɡɈɆɥ ɚɎɑɢɘɖ Output1; ɔɘɐɖɔɏɘɋ ɚɎɑɢɘɖ 

Output1 Ɏ ɗɓɔɈɆ ɕɔɗɒɔɘɖɎɘɋ ɓɆ ɖɋɍəɑɢɘɆɘɡ. 

ȶɋɍəɑɢɘɆɘɡ ɈɡɈɔɊɆ ɗɖɆɈɓɎɈɆɤɘɗɥ ɓɎɌɋ. Ȯɍɒɋɖɋɓɓɡɏ ɕɋɖɋɊɓɎɏ ɚɖɔɓɘ ɇɋɍ ɈɡɛɔɊɓɔɉɔ 

ɚɎɑɢɘɖɆ ɗɔɗɘɆɈɑɥɋɘ ɔɐɔɑɔ 0,94 ɓɗ, ɝɘɔ ɕɖɎɒɋɖɓɔ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɓɆɗɘɖɔɏɐɋ, Ɇ Ɏɍɒɋɖɋɓɓɡɏ 

ɕɋɖɋɊɓɎɏ ɚɖɔɓɘ ɗ Ɉɐɑɤɝɋɓɓɡɒ ɈɡɛɔɊɓɡɒ ɚɎɑɢɘɖɔɒ ɗɔɗɘɆɈɑɥɋɘ ɔɐɔɑɔ 3,6 ɓɗ, ɝɘɔ ɕɖɎɒɋɖɓɔ 

ɗɔɔɘɈɋɘɗɘɈəɋɘ ɕɔɑɔɗɋ ɕɖɔɕəɗɐɆɓɎɥ 100 Ȳȩɜ. 

 

  
ɈɡɛɔɊɓɔɏ ɚɎɑɢɘɖ Ɉɡɐɑɤɝɋɓ ɈɡɛɔɊɓɔɏ ɚɎɑɢɘɖ Ɉɐɑɤɝɋɓ 

 

 

11.5  ȭɆɟɎɘɆ ɈɡɛɔɊɆ 

ȨɡɛɔɊɓɆɥ ɍɆɟɎɘɆ ɗɔɗɘɔɎɘ Ɏɍ ɍɆɟɎɘɡ ɔɘ ɕɋɖɋɓɆɕɖɥɌɋɓɎɥ (OVP) Ɏ ɍɆɟɎɘɡ ɔɘ ɕɋɖɋɉɖəɍɐɎ 

ɕɔ ɘɔɐə (OCP). ȵɋɖɋɐɑɤɝɆɘɋɑɎ OVP Ɏ OCP ɥɈɑɥɤɘɗɥ ɔɇɟɎɒɎ Ɋɑɥ ɔɇɔɎɛ ɈɡɛɔɊɔɈ. ȶɆɍɊɋɑɢɓɔɋ 

əɕɖɆɈɑɋɓɎɋ OVP ɎɑɎ OCP Ɋɑɥ ɔɇɔɎɛ ɐɆɓɆɑɔɈ ɓɋ ɕɔɊɊɋɖɌɎɈɆɋɘɗɥ. 

 

11.6  ȳɆɗɘɖɔɏɐɎ ɓɋɗɎɒɒɋɘɖɎɝɓɔɉɔ/ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɖɋɌɎɒɆ 

ȹɗɘɖɔɏɗɘɈɔ ɕɖɋɊɑɆɉɆɋɘ ɊɈɆ ɖɋɌɎɒɆ ɈɡɈɔɊɆ, ɓɋɗɎɒɒɋɘɖɎɝɓɡɏ Ɏ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ. Ȯɛ 

ɒɔɌɓɔ əɗɘɆɓɔɈɎɘɢ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɓɆ ɗɘɖɆɓɎɜɋ çȳɆɗɘɖɔɏɐɎ ɈɡɈɔɊɆè. 

ȨɡɛɔɊɓɡɋ ɐɑɋɒɒɡ ɓɆ ɕɋɖɋɊɓɋɏ ɕɆɓɋɑɎ: ç+è ɗɕɖɆɈɆ Ɏ ç-è ɗɑɋɈɆ, ɋɗɑɎ ɈɡɛɔɊ 

ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ, Ɏ ç+è ɗɑɋɈɆ, ɋɗɑɎ ɈɡɛɔɊ ɓɋɗɎɒɒɋɘɖɎɝɓɡɏ. 

ȦɓɆɑɔɉɔɈɡɋ ɕɆɖɆɒɋɘɖɡ ɇəɊəɘ ɖɆɍɑɎɝɆɘɢɗɥ Ɉ ɖɋɌɎɒɆɛ ɓɋɗɎɒɒɋɘɖɎɝɓɔɉɔ Ɏ 

ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɈɡɛɔɊɆ, ɐɆɐ əɐɆɍɆɓɔ Ɉ ɘɋɛɓɎɝɋɗɐɔɒ ɔɕɎɗɆɓɎɎ. 
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ȵɔɗɑɋ ɘɔɉɔ, ɐɆɐ ɈɡɛɔɊ ɇəɊɋɘ əɗɘɆɓɔɈɑɋɓ ɓɆ çȪɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏè, ɓɆ ɗɘɖɆɓɎɜɋ 

ɓɆɗɘɖɔɋɐ ɓɋɗəɟɋɏ ɕɔɥɈɎɘɗɥ ɔɐɓɔ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ çȴɇɟɎɏ ɖɋɌɎɒè, Ɉ ɐɔɘɔɖɔɒ ɇəɊɋɘ 

ɈɈɔɊ Ɋɑɥ ɓɆɗɘɖɔɏɐɎ ɔɇɟɋɉɔ ɖɋɌɎɒɆ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɗɎɉɓɆɑɆ, ɐɆɐ ɕɔɐɆɍɆɓɔ ɓɎɌɋ: 

 

 

ȴɇɖɆɘɎɘɋ ɈɓɎɒɆɓɎɋ ɓɆ ɖɆɍɑɎɝɎɋ ɒɋɌɊə ɕɔɓɥɘɎɥɒɎ çɔɇɟɎɏ ɖɋɌɎɒè Ɏ çɗɒɋɟɋɓɎɋè. ȴɇɆ 

ɥɈɑɥɤɘɗɥ əɖɔɈɓɥɒɎ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ, ɓɔ çɗɎɓɚɆɍɓɡɏ ɖɋɌɎɒè ɔɘɓɔɗɎɘɗɥ ɐ ɗɎɓɚɆɍɓɔɏ 

ɗɔɗɘɆɈɑɥɤɟɋɏ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɏ ɕɆɖɡ, Ɇ çɗɒɋɟɋɓɎɋè ð ɐ ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɏ 

ɗɔɗɘɆɈɑɥɤɟɋɏ ɖɋɌɎɒɆ. 

ȵɖɎ çɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɒè ɈɡɛɔɊɋ çɆɒɕɑɎɘəɊɆè ɗɎɉɓɆɑɆ ɔɘɓɔɗɎɘɗɥ ɐ ɖɆɍɒɆɛə ɗɎɉɓɆɑɆ 

ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɔɉɔ ɖɋɌɎɒɆ, ɘ. ɋ.: 
ὠ ὠ ὠ  

Ƀɘɔ ɗɈɥɍɆɓɔ ɗ ɖɆɍɒɆɛɔɒ ɗɎɉɓɆɑɆ ɘɔɑɢɐɔ ɓɆ ç+è ɎɑɎ ç-è ɗ ɐɔɣɚɚɎɜɎɋɓɘɔɒ 2. 
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12  ȼȮȺȶȴȨɁȫ ȰȦȳȦȱɁ 
ȦȰȮȵ-3428  Ɏɒɋɋɘ 16 ɜɎɚɖɔɈɡɛ ɗɎɉɓɆɑɔɈ. ȼɎɚɖɔɈɡɋ ɈɡɛɔɊɡ ɗɘɆɓɔɈɥɘɗɥ Ɋɔɗɘəɕɓɡ ɗ 

ɔɕɜɎɔɓɆɑɢɓɡɒ ɐɔɒɕɑɋɐɘɔɒ ɜɎɚɖɔɈɡɛ ɈɡɛɔɊɔɈ. ȳɆ Ɉɡɇɔɖ ɕɖɋɊɑɆɉɆɋɘɗɥ ɊɈɆ ɜɎɚɖɔɈɡɛ 

əɖɔɈɓɥ: LVTTL Ɏ LVDS. ȨɡɛɔɊ ɐɔɒɕɑɋɐɘɆ LVTTL ɕɖɋɔɇɖɆɍəɋɘ ɈɡɛɔɊɓɔɏ ɗɎɉɓɆɑ LVDS 

əɗɘɖɔɏɗɘɈɆ Ɉ ɗɎɉɓɆɑɡ LVTTL Ɏ ɈɡɈɔɊɎɘ ɋɉɔ. ȸɆɐ ɐɆɐ Ɋɑɥ ɕɖɋɔɇɖɆɍɔɈɆɓɎɥ əɖɔɈɓɋɏ ɘɖɋɇəɋɘɗɥ 

ɗɕɋɜɎɆɑɢɓɡɏ ɝɎɕ, ɐɔɒɕɑɋɐɘ ɓəɌɊɆɋɘɗɥ Ɉɔ Ɉɓɋɞɓɋɒ ɇɑɔɐɋ ɕɎɘɆɓɎɥ USB. Ȱɔɒɕɑɋɐɘ, 

ɔɇɋɗɕɋɝɎɈɆɤɟɎɏ ɈɡɛɔɊ LVDS, ɓɆɕɖɥɒəɤ ɈɡɈɔɊɎɘ ɗɎɉɓɆɑ LVDS əɗɘɖɔɏɗɘɈɆ ɇɋɍ Ɉɓɋɞɓɋɉɔ 

ɎɗɘɔɝɓɎɐɆ ɕɎɘɆɓɎɥ. 

  

ȨɡɛɔɊɓɔɏ ɐɔɒɕɑɋɐɘ LVTTL ȨɡɛɔɊɓɔɏ ɐɔɒɕɑɋɐɘ LVDS 

 

 

ȵɔɗɐɔɑɢɐə ɗɐɔɖɔɗɘɢ ɈɡɛɔɊɓɔɉɔ ɐɔɒɕɑɋɐɘɆ LVTTL ɔɉɖɆɓɎɝɋɓɆ ɗɆɒɎɒ 

əɖɔɈɓɋɒ LVTTL, ɔɓ ɕɔɊɊɋɖɌɎɈɆɋɘ ɇɔɑɋɋ ɓɎɍɐəɤ ɒɆɐɗɎɒɆɑɢɓəɤ ɗɐɔɖɔɗɘɢ 

ɜɎɚɖɔɈɔɉɔ ɗɎɉɓɆɑɆ, ɝɋɒ ɒɔɊɋɑɎ LVDS. ȵɔɊɖɔɇɓɔɗɘɎ ɗɒ. Ɉ ɘɋɛɓɎɝɋɗɐɔɒ 

ɔɕɎɗɆɓɎɎ. 

12.1  ȳɆɗɘɖɔɏɐɆ ɜɎɚɖɔɈɡɛ ɐɆɓɆɑɔɈ 

ȳɆɌɒɎɘɋ çȼɎɚɖɔɈɡɋ ɐɆɓɆɑɡè ɓɆ ɕɆɓɋɑɎ ɎɓɗɘɖəɒɋɓɘɔɈ ɓɆ ɉɑɆɈɓɔɏ ɗɘɖɆɓɎɜɋ, ɝɘɔɇɡ 

ɕɔɑəɝɎɘɢ Ɋɔɗɘəɕ ɐ ɓɆɗɘɖɔɏɐɆɒ ɜɎɚɖɔɈɡɛ ɐɆɓɆɑɔɈ. 

 

A ȮɍɔɇɖɆɌɋɓɎɋ Ɋɑɥ ɕɖɋɊɈɆɖɎɘɋɑɢɓɔɉɔ ɕɖɔɗɒɔɘɖɆ ɗɎɉɓɆɑɆ 

B 
ȹɕɖɆɈɑɋɓɎɋ ɈɡɈɔɊɔɒ: ɟɋɑɐɓɎɘɋ ɕɋɖɋɐɑɤɝɆɘɋɑɢ ɗɕɖɆɈɆ ɔɘ 

ɕɔɑɥ ɓɆɗɘɖɔɋɐ, ɝɘɔɇɡ ɈɐɑɤɝɎɘɢ/ɈɡɐɑɤɝɎɘɢ ɈɡɈɔɊ 

əɐɆɍɆɓɓɔɉɔ ɐɆɓɆɑɆ Ɉ D  

C ȴɐɓɔ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɗɐɔɖɔɗɘɎ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ 

D ȵɔɑɋ ɓɆɗɘɖɔɏɐɎ ɐɆɓɆɑɆ 

E Ȩɡɇɔɖ ɎɗɘɔɝɓɎɐɆ ɊɆɓɓɡɛ 

F ȳɆɗɘɖɔɏɐɎ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 
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12.1.1  ȳɆɗɘɖɔɏɐɎ ɐɆɓɆɑɆ 

ȨɡɇɋɖɎɘɋ ɈɡɛɔɊ ɐɆɓɆɑɆ. 

 

ȹɗɘɆɓɔɈɎɘɋ ɚɑɆɌɐɎ ɗɕɖɆɈɆ ɔɘ D0~7, ɝɘɔɇɡ ɈɐɑɤɝɎɘɢ/ɈɡɐɑɤɝɎɘɢ Ɉɗɋ 8 ɐɆɓɆɑɔɈ ɔɘ 

D0~D7, ɎɑɎ ɈɡɇɋɖɎɘɋ ɓɋɐɔɘɔɖɡɋ ɐɆɓɆɑɡ ɔɘ D0~D7 ɕɔ ɔɘɊɋɑɢɓɔɗɘɎ ɈɓɎɍə; ɘɔ Ɍɋ ɗɆɒɔɋ 

ɔɘɓɔɗɎɘɗɥ ɐ D8~15. 

12.1.2  ȮɗɘɔɝɓɎɐɎ ɊɆɓɓɡɛ 

ȮɗɘɔɝɓɎɐɎ ɊɆɓɓɡɛ ɈɐɑɤɝɆɤɘ ɐɆɐ Ɉɗɘɖɔɋɓɓɡɋ, ɘɆɐ Ɏ ɗɔɛɖɆɓɋɓɓɡɋ ɗɎɉɓɆɑɡ. ȮɗɘɔɝɓɎɐɎ 

ɊɆɓɓɡɛ ɈɡɍɡɈɆɤɘɗɥ ɘɆɐ Ɍɋ, ɐɆɐ Ɏ Arb. ȵɔɊɖɔɇɓɋɋ ɗɒ. Ɉ ɖɆɍɊɋɑɋ çȮɗɘɔɝɓɎɐɎ ɊɆɓɓɡɛè 

ɖɆɍɊɋɑɆ çȳɆɗɘɖɔɏɐɆ ɗɎɉɓɆɑɔɈ ɕɖɔɎɍɈɔɑɢɓɔɏ ɚɔɖɒɡè. 

12.1.3  ȳɆɗɘɖɔɏɐɎ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

Ƀɘɔ ɘɔ Ɍɋ ɗɆɒɔɋ, ɝɘɔ Ɏ Ɋɑɥ Ȧɖɇ. ȵɔɊɖɔɇɓɋɋ ɗɒ. Ɉ ɖɆɍɊɋɑɋ çȳɆɗɘɖɔɏɐɎ 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎè. 
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13   ȶȫȬȮȲ ȽȦȷȸȴȸȴȲȫȶȦ 
ȩɋɓɋɖɆɘɔɖ Ɏɒɋɋɘ Ɉɗɘɖɔɋɓɓɡɏ ɝɆɗɘɔɘɔɒɋɖ. Ȱɔɘɔɖɡɏ ɒɔɌɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ Ɋɑɥ ɎɍɒɋɖɋɓɎɥ 

ɝɆɗɘɔɘɡ, ɕɋɖɎɔɊɆ ɎɑɎ ɕɔɊɗɝɋɘɆ ɎɒɕəɑɢɗɔɈ. 

13.1  ȮɍɒɋɖɋɓɎɋ ɝɆɗɘɔɘɡ 

ȷɘɖɆɓɎɜɆ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ Ɋɑɥ ɖɋɌɎɒɆ ɝɆɗɘɔɘɔɒɋɖɆ: 

 

 

A 
ȰɔɉɊɆ əɗɘɆɓɔɈɑɋɓ ɖɋɌɎɒ D  çȽɆɗɘɔɘɆè, ɍɊɋɗɢ ɔɘɔɇɖɆɌɆɤɘɗɥ ɕɆɖɆɒɋɘɖɡ 

ɎɍɒɋɖɋɓɎɥ, ɔɘɓɔɗɥɟɎɋɗɥ ɐ ɎɍɒɋɖɎɘɋɑɤ ɝɆɗɘɔɘɡ (ɝɆɗɘɔɘɆ, ɕɋɖɎɔɊ ɎɑɎ 

ɖɆɇɔɝɎɏ ɜɎɐɑ). ȰɔɉɊɆ ɖɋɌɎɒ çȷɝɋɘɝɎɐè, ɗɝɋɘɝɎɐ ɔɘɔɇɖɆɌɆɋɘɗɥ 

B 

Ȯɍɒɋɖɋɓɓɔɋ ɍɓɆɝɋɓɎɋ ɘɋɐəɟɋɉɔ ɕɆɖɆɒɋɘɖɆ. ȭɓɆɝɋɓɎɋ, əɐɆɍɆɓɓɔɋ ɒɋɑɐɎɒ 

ɞɖɎɚɘɔɒ ɗɕɖɆɈɆ, ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ ɔɘɐɑɔɓɋɓɎɋ Ɏɍɒɋɖɋɓɓɔɉɔ ɍɓɆɝɋɓɎɥ 

ɔɘ ɐɔɓɘɖɔɑɢɓɔɉɔ ɍɓɆɝɋɓɎɥ, ɈɈɋɊɋɓɓɔɉɔ Ɉ ɐɔɓɘɖɔɑɢɓɔɏ ɘɔɝɐɋ, G 

ɈɡɖɆɌɋɓɓɔɋ Ɉ ɝɆɗɘɥɛ ɓɆ ɒɎɑɑɎɔɓ (ppm).  

C ȴɇɑɆɗɘɢ ɔɘɔɇɖɆɌɋɓɎɥ ɗɘɆɘɎɗɘɎɐɎ ɕɆɖɆɒɋɘɖɔɈ 

D ȴɐɓɔ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ ɖɆɇɔɝɋɉɔ ɖɋɌɎɒɆ 

E ȳɆɗɘɖɔɏɐɆ ɝɆɗɘɔɘɔɒɋɖɆ 

F ȴɘɔɇɖɆɌɆɋɘɗɥ ɔɐɓɔ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɔɈ. ȵɆɖɆɒɋɘɖɡ, ɐɔɘɔɖɡɋ ɒɔɉəɘ 

ɔɘɔɇɖɆɌɆɘɢɗɥ, ɈɐɑɤɝɆɤɘ ɝɆɗɘɔɘə, ɕɋɖɎɔɊ Ɏ ɖɆɇɔɝɎɏ ɜɎɐɑ. 

G 
ȴɐɓɔ ɓɆɗɘɖɔɏɐɎ ɕɆɖɆɒɋɘɖɆ ɔɕɔɖɓɔɏ ɝɆɗɘɔɘɡ, ɉɊɋ Ɉɡ ɈɈɔɊɎɘɋ ɌɋɑɆɋɒəɤ 

ɈɛɔɊɓəɤ ɝɆɗɘɔɘə, Ɏ ɝɆɗɘɔɘɔɒɋɖ ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɈɡɝɎɗɑɥɋɘ ɔɘɐɑɔɓɋɓɎɋ 

Ɏɍɒɋɖɋɓɓɔɉɔ ɍɓɆɝɋɓɎɥ ɔɘ ɔɕɔɖɓɔɏ ɝɆɗɘɔɘɡ. 

H ȴɝɎɗɘɎɘɢ ɗɘɆɘɎɗɘɎɐə 

13.1.1  ȷɘɆɘɎɗɘɎɐɆ 

ȷɘɆɘɎɗɘɎɝɋɗɐɎɋ 

ɍɓɆɝɋɓɎɥ 
ȴɕɎɗɆɓɎɋ 

ȷɖɋɊɓɋɋ ɍɓɆɝɋɓɎɋ ȷɖɋɊɓɋɋ ð ɗɖɋɊɓɋɋ ɆɖɎɚɒɋɘɎɝɋɗɐɔɋ Ɉɗɋɛ ɎɗɘɔɖɎɝɋɗɐɎɛ ɎɍɒɋɖɋɓɎɏ. 

ȲɆɐɗɎɒəɒ 
ȲɆɐɗɎɒɆɑɢɓɔɋ ɍɓɆɝɋɓɎɋ - ȲɆɐɗɎɒɆɑɢɓɔɋ ɍɓɆɝɋɓɎɋ Ɉɗɋɛ Ɏɍɒɋɖɋɓɓɡɛ 

ɍɓɆɝɋɓɎɏ Ɉ ɎɗɘɔɖɎɎ 

ȲɎɓɎɒəɒ 
ȲɎɓɎɒɆɑɢɓɔɋ ɍɓɆɝɋɓɎɋ - ȲɎɓɎɒɆɑɢɓɔɋ ɍɓɆɝɋɓɎɋ Ɉɗɋɛ Ɏɍɒɋɖɋɓɓɡɛ 

ɍɓɆɝɋɓɎɏ Ɉ ɎɗɘɔɖɎɎ 

Stdev  

ȷɘɆɓɊɆɖɘɓɔɋ ɔɘɐɑɔɓɋɓɎɋ - ɗɘɆɓɊɆɖɘɓɔɋ ɔɘɐɑɔɓɋɓɎɋ Ɉɗɋɛ ɎɗɘɔɖɎɝɋɗɐɎɛ 

ɎɍɒɋɖɋɓɎɏ, Ɏɗɕɔɑɢɍəɋɒɔɋ Ɋɑɥ ɔɕɖɋɊɋɑɋɓɎɥ ɖɆɗɕɖɋɊɋɑɋɓɎɥ 

Ɏɍɒɋɖɋɓɓɡɛ ɕɆɖɆɒɋɘɖɔɈ. 

ȷɝɋɘɝɎɐ 
ȰɔɑɎɝɋɗɘɈɔ ɗɘɆɘɎɗɘɎɝɋɗɐɎɛ ɊɆɓɓɡɛ - ɐɔɑɎɝɋɗɘɈɔ ɕɔɑəɝɋɓɓɡɛ 

ɎɍɒɋɖɋɓɎɏ 

ȿɋɑɐɓɎɘɋ ɍɓɆɝɔɐ ɗɕɖɆɈɆ ɔɘ ɔɇɑɆɗɘɎ ɗɘɆɘɎɗɘɎɐɎ, ɝɘɔɇɡ ɕɋɖɋɍɆɕəɗɘɎɘɢ ɗɘɆɘɎɗɘɎɐə. 










































