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Тɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ PNA7 / 
PNA20/ PNA40, ɜɟɪɫ. 1.21 

(ɨɤɬяɛɪɶ 2018 ɝ., ɫɟɪɢɣɧɵɟ ɧɨɦɟɪɚ БББ-XX9XXXXXX-ББББ ɢ ɜɵɲɟ) 

 Ⱥɧɚɥɢɡɚɬɨɪ ɮɚɡɨɜɵɯ ɲɭɦɨɜ 1 ɆȽɰ ɞɨ 7, 26 ɢɥɢ 40 ȽȽɰ 

 

of Switzerland 
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ȼɜɟɞɟɧɢɟ 

Ⱥɧɚɥɢɡɚɬɨɪɵ PNA7, PNA20, PNA40 — ɷɬɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɟ ɪɟɲɟɧɢɟ, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɨɛɯɨɞɢɦɵɣ 
ɧɚɛɨɪ ɮɭɧɤɰɢɣ ɞɥɹ ɚɧɚɥɢɡɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɬɨɱɧɢɤɨɜ ɫɢɝɧɚɥɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ ȼЧ ɞɨ ɋȼЧ, ɬɚɤɢɯ ɤɚɤ 
ɤɜɚɪɰɟɜɵɟ ɝɟɧɟɪɚɬɨɪɵ, ɫɢɧɬɟɡɚɬɨɪɵ ɫ ɎȺɉЧ, ɬɚɤɬɨɜɵɟ ɝɟɧɟɪɚɬɨɪɵ, Ƚɍɇ М ɎȺɉЧ, ɝɟɧɟɪɚɬɨɪɵ ɫ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɦ ɪɟɡɨɧɚɬɨɪɨɦ ɢ ɩɪ. 
 
Ⱥɧɚɥɢɡɚɬɨɪɵ ɫɟɪɢɢ PNA ɩɪɢɛɨɪɵ ɫɨɞɟɪɠɚɬ ɞɜɭɯɤɚɧɚɥɶɧɭɸ ɤɪɨɫɫ-ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɫ ɞɜɭɦɹ 
ɜɧɭɬɪɟɧɧɢɦɢ ɩɟɪɟɫɬɪɚɢɜɚɟɦɵɦɢ ɨɩɨɪɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɧɟɲɧɢɯ ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ. 

Ⱥɧɚɥɢɡɚɬɨɪɵ PNA ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɟɫɶ ɫɩɟɤɬɪ ɢɡɦɟɪɟɧɢɣ, ɚ ɢɦɟɧɧɨ: 

❖ ɢɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ ɚɛɫɨɥɸɬɧɨɝɨ ɢ ɞɨɛɚɜɨɱɧɨɝɨ ɮɚɡɨɜɨɝɨ ɲɭɦɚ; 
❖ ɢɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ ɮɚɡɨɜɨɝɨ ɲɭɦɚ ɜ ɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ; 

❖ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ ɞɨɫɬɭɩ ɤ ɞɜɭɯɤɚɧɚɥɶɧɨɦɭ ȻɉɎ-ɚɧɚɥɢɡɚɬɨɪɭ 100 ɆȽɰ; 
❖ ɢɡɦɟɪɟɧɢɟ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ (ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɚɧɚɥɢɡ ɨɛɥɚɫɬɢ ɦɨɞɭɥɹɰɢɢ); 
❖ ɫɬɟɧɞɨɜɨɟ ɢɫɩɵɬɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ (ɤɨɧɬɪɨɥɶ ɩɟɪɟɫɬɪɨɣɤɢ, ɫɦɟɳɟɧɢɹ ɱɚɫɬɨɬɵ, ɢɡɦɟɪɟɧɢɟ ɮɚɡɨɜɨɝɨ 

ɲɭɦɚ, ɬɨɤɚ, ɦɨɳɧɨɫɬɢ ɢ ɬ.ɞ.); 
❖ ɤɨɧɬɪɨɥɶ ɫɩɟɤɬɪɚ; 
❖ ɜɵɩɨɥɧɟɧɢɟ ɮɭɧɤɰɢɣ ɱɚɫɬɨɬɨɦɟɪɚ / ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ 

❖ Ⱦɜɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɦɚɥɨɲɭɦɹɳɢɯ DC ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɨ 15ȼ ɢ 600ɦȺ  
❖ Ɍɪɢ ɦɚɥɨɲɭɦɹɳɢɯ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ -5 ɞɨ +22 ȼ 

 

Ȼɥɚɝɨɞɚɪɹ ɨɬɪɚɛɨɬɚɧɧɵɦ ɦɟɬɨɞɢɤɚɦ ɤɪɨɫɫ-ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɚɥɝɨɪɢɬɦɚɦ ɚɜɬɨɤɚɥɢɛɪɨɜɤɢ 
ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɢ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɞɨɫɬɢɝɚɟɬɫɹ ɞɚɠɟ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɨɹɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɡɚɯɜɚɬ ɱɚɫɬɨɬɵ ɢ ɚɜɬɨɤɚɥɢɛɪɨɜɤɚ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳɚɸɬ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɪɚɫɲɢɪɹɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɛɨɪɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ ɩɪɨɜɨɞɢɬɶ 
ɢɡɦɟɪɟɧɢɹ ɢ ɩɨɜɵɲɚɟɬ ɭɞɨɛɫɬɜɨ ɪɚɛɨɬɵ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ⱦɚɧɧɵɟ ɚɧɚɥɢɡɚɬɨɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɦɩɚɤɬɧɵɟ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɨɫɧɚɳɚɟɦɵɟ 
ɢɧɬɟɪɮɟɣɫɚɦɢ LAN (VБI-11), USB-TMC ɢ GPIB (ɩɨ ɡɚɤɚɡɭ). ȼɦɟɫɬɟ ɫ ɧɢɦɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɧɟ ɡɚɜɢɫɹɳɢɣ ɨɬ 
ɩɥɚɬɮɨɪɦɵ ɢɧɬɭɢɬɢɜɧɨ-ɩɨɧɹɬɧɵɣ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ (ȽИɉ), ɛɢɛɥɢɨɬɟɤɚ API ɢ 
ɷɮɮɟɤɬɢɜɧɵɣ ɹɡɵɤ ɤɨɦɚɧɞ SCPI. 
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Тɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
 

ɇɚ ɫɥɟɞɭɸɳɢɯ ɫɬɪɚɧɢɰɚɯ ɩɪɢɜɨɞɹɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɛɨɪɚ ɜ ɝɚɪɚɧɬɢɣɧɵɯ ɪɟɠɢɦɚɯ 
ɩɪɢ 25 ±10 °C ɩɨ ɢɫɬɟɱɟɧɢɢ 30-ɦɢɧɭɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɨɝɪɟɜɚ. ɉɪɢɜɟɞɟɧɧɵɟ ɧɨɦɢɧɚɥɶɧɵɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɦɨɠɧɵ, ɧɨ ɧɟ ɝɚɪɚɧɬɢɪɭɸɬɫɹ. Ɇɢɧɢɦɚɥɶɧɵɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɚɪɚɧɬɢɪɭɸɬɫɹ. 
Ƚɚɪɚɧɬɢɣɧɵɟ ɪɟɠɢɦɵ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ 
ɭɱɟɬɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɡɛɪɨɫɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɹ ɢ ɢɡɦɟɧɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ. 

ʿ̬̥̌̌ет̬ ʺ̛̦ ˃̛п ʺ̌к̭ Допол̛̦тел̦̽о 

ʰ̥̚е̬е̛̦е ̭̌̍ол̀т̦о̐о ̴̌̚о̏о̐о ̹у̥̌ 1 ʺʧ̶ to 40 ʧʧ̶ (CW) 

  ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼ 

 

 

 

 

ɍɪɨɜɟɧɶ ɮɚɡɨɜɨɝɨ ɲɭɦɚ ɜ ɨɞɧɨɣ ɛɨɤɨɜɨɣ 
ɩɨɥɨɫɟ ДɞȻɧ/Ƚɰ], ɭɪɨɜɟɧɶ ɫɥɭɱɚɣɧɵɯ 

ɩɨɦɟɯ ДɞȻɧ], 
ɢɧɬɟɝɪɚɥɶɧɵɣ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɣ ɫɞɜɢɝ 

ɮɚɡɵ Дɝɪɚɞ., ɪɚɞ] ɢɥɢ ɜɪɟɦɟɧɧɨɟ 
ɞɪɨɠɚɧɢɟ Дɫ], ɩɚɪɚɡɢɬɧɚɹ ЧɆ/ɎɆ ДȽɰ, ɫɤɜ] 

 

 

Д̛̌п̌̚о̦ ̸̭̌тот 

PNA7 

PNA20 

PNA40 

PNA20/40 

FMIN 

1 ʺʧ̶ 

1 ʺʧ̶ 

1 ʺʧ̶ 

5 ʺʧ̶ 

 

FMAX 

7 ʧʧ̶ 

26 ʧʧ̶ 

40 ʧʧ̶ 

18 ʧʧ̶ 

 

ʦ̦ут̬.опо̬о̬̼/ʦ̦е̹.опо̬̼ 

ʦ̦ут̬.опо̬̼ 

ʦ̦ут̬.опо̬̼ 

ʦ̦е̹.опо̬̼ 

Д̛̌п̌̚о̦ ̥о̺̦о̭т̛ ̦̌ ̵̏оде 

до 1 ʧʧ̶ 

1 до 9 ʧʧ̶ 

9 до 18 ʧʧ̶ 

18 to 30 ʧʧ̶ 

30 to 35 ʧʧ̶ 

35 to 40 ʧʧ̶ 

 

-25 дʥ̥ 

-20 дʥ̥ 

-15 дʥ̥ 

-15 дʥ̥ 

0 дʥ̥ 

10 дʥ̥ 

 

 

  

 

+20 дʥ̥ 

+20 дʥ̥ 

+20 дʥ̥ 

+23 дʥ̥ 

+23 дʥ̥ 

+23 дʥ̥  

+26 дʥ̥ п̬едел̦̼̜̽ 
̼̏де̛̬̙̏̌е̥̼̜ у̬о̏е̦̽ 

 

 

ˁ̥. ̴̛̬̐̌к ̸у̭̏т̛̏тел̦̽о̭т̛ 
̭т̬. 11 

 

ʦ̵од̦ое ̭оп̬от̛̏ле̛̦е 

Кˁʦʻ 
 

50 О̥   

2 

 

 

ˁ̏́̽̚ по пе̬е̥е̦̦о̥у току, 

ʺ̌к̛̭̥̌л̦̽о 10ʦ DC 

Д̛̌п̌̚о̦ от̭т̬о̜к̛ ̸̭̌тот̼ 

              

0.01 ʧ̶ 

0.01 ʧ̶ 
 

100 ʺʧ̶ 

> 25%  of 

fC 

fC > 150 ʺʧ̶ 

fC < 150 ʺʧ̶ 

ˀ̬̌̚е̹е̛̦е: Кол̸̛е̭т̏о 
то̸ек ̦̌ дек̌ду (PPD) 

 

 

200 

 

 

200 

 

 

1600 

 

 

ʿоло̭̌ ̬̬̌̚е̹е̛̦́, 
̬е̐ул̛̬ует̭́ (x1/x2/x4/x8), 

PPD ̥о̙ет ̼̍т̽ ̛̦̙е дл́ 
̭̥̌о̜ ̥л̌д̹е̜ дек̌д̼ 

̛̥̚е̬е̛̦́ 

ʿо̬̐е̹̦о̭т̽ ̛̥̚е̬е̛̦́ 

 

 

  

 

±ϰ дʥ 

±ϯ дʥ  

±Ϯ дʥ  

 

от̭т̬о̜к̌ < 10 ʧ̶ 

от̭т̬о̜к̌ 10 ʧ̶ to 1 kʧ̶ 

от̭т̬о̜к̌ 1 kʧ̶ to 100 ʺʧ̶ 

ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ 
̴̌̚о̏о̐о ̹у̥̌ 

 

 ʧ̴̛̬̌к ̸у̭̏т̛̏тел̦̽о̭т̛ 
п̬ед̭т̌̏ле̦ ̦̌ ̭т̶̵̛̬̦̌̌ 

9,11, ̛ 12   

 



4 

ʿ̬̥̌̌ет̬ ʺ̛̦ ˃̛п ʺ̌к̭ Допол̛̦тел̦̽о 
˄̬о̛̦̏ ̛̭к̙̌е̛̦̜ 

ʦ̦е̛̹̦е ̛̭то̸̛̦к̛ 
опо̵̬̦̼ ̛̭̦̐̌ло̏ 

Internal references 

 

 

-85 дʥc   

-90 дʥc 

 

 

 

 

ʦ̬е̥́ ̛̥̚е̬е̛̦́  ɋɦ. ɬɚɛɥɢɰɭ «ȼɪɟɦɹ ɢɡɦɟɪɟɧɢɹ».  

ʯ̌пу̭к    

од̦ок̬̌т̦̼̜, 
̦еп̬е̬̼̦̼̜̏, ̬у̸̦о̜, по 

̛̹̦е 

  

ʰ̥̚е̬е̛̦́ ̭ 
̦̏ут̬е̛̛̦̦̥ опо̛̬̦̼̥ 

̐е̦е̬̌то̛̬̥̌ 

    

 Д̛̌п̌̚о̦ ̸̭̌тот ϭ ʺʧ̶   FMAX  

ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ 
̴̌̚о̏о̐о ̹у̥̌ 

   
̭̥. ̴̛̬̐̌к 

͞ˋу̭т̛̏тел̦̽о̭т̛͟ 

 Дол̐о̬̏е̥е̦̦̌́ 
̭т̛̌̍л̦̽о̭т̽ 

 

 

 

±ϭ ppŵ   
±ϭϬ ppŵ 

> ±ϭϬϬϬ 
ppm   

 

Оп̶̛́ LN 

ˁт̦̌д̬̌т̦о 

ˀе̛̙̥ High Drift 

     

ʦ̦е̛̛̹̦̥ опо̛̬̦̼̥ 
̐е̦е̬̌то̛̬̥̌ 

   
ϭ к̦̌̌л ̛л̛ ̬е̛̙̥ ̭ к̬о̭̭-

ко̬̬ел̶̛́е 

Д̛̌п̌̚о̦ ̸̭̌тот ϱ ʺʧ̶   ϭϴ ʧʧ̶   

Д̛̌п̌̚о̦ у̬о̦̏е̜ опо̵̬̦̼ 
̛̭̦̐̌ло̏ 

< ϭ.ϯ ʧʧ̶ 

> ϭ.ϯ ʧʧ̶ 

 

Ϭ дʥŵ 

Ϭ дʥŵ 

 

 

 

+Ϯϯ дʥŵ 

+Ϯϯ дʥŵ 

+26 дʥ̥ п̬едел̦̼̜̽ 
у̬о̏е̦̽ 

 
  

ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ 
̴̌̚о̏о̐о ̹у̥̌  

  ˁ̥. ̴̛̬̐̌к ̸у̭̏т̛̏тел̦̽о̭т̛ 

̦̌ ̭т̶̵̛̬̦̌̌ ϵ,ϭϭ ̛ ϭϮ   
 

Д̛̌п̌̚о̦ у̬о̦̏е̜ 
опо̵̬̦̼ ̛̭̦̐̌ло̏ 

+ϭϬ дʥ̥ 

+ϭϯ дʥ̥ 

+ϭϱ дʥ̥ 

+ϭϱ дʥ̥ 

+Ϯϭ дʥ̥ 

+Ϯϭ дʥ̥ 

ʻ̛̛̙̦̜ ̵̏од ;< ϭ.ϯ ʧʧ̶Ϳ 
ʦе̵̛̬̦̜ ̵̏од ;> ϭ.ϯ ʧʧ̶Ϳ 

Д̛̌п̌̚о̦ ̦̌п̬̙́е̛̦̜ 
̦̭̌т̬о̜к̛ 

-ϱ ʦ  +ϮϬ ʦ ʯ̌д̌ет̭́ пол̽̚о̏̌теле̥ 

ʦ̵̼од̦о̜ ток   ϮϬ ̥A     
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ʰ̥̚е̬е̛̦е ̭̌̍ол̀т̦о̐о ̴̌̚о̏о̐о ̹у̥̌ – Оп̶̛́ (PULSE_ 

Д̛̌п̌̚о̦ ̸̭̌тот 

 

30 ʺʧ̶ 

30 ʺʧ̶  
 

7 ʧʧ̶ 

18 ʧʧ̶ 

PNA7 

PNA20 / PNA40 

Д̛̌п̌̚о̦ ̥о̺̦о̭т̛ ̦̌ ̵̏оде 5 дʥ̥    +20 дʥ̥  

ʿ̬̥̌̌ет̬̼ ̛̥пул̭̽о̏ 

ˋ̭̌тот̌ по̏то̬е̛̦́  

ˌ̛̛̬̦̌ 

ˁк̙̦̏̌о̭т̽ 

 

200 ʧ̶  

200 ̦̭ 

0.2%  

  

 

2 ʺʧ̶ 

2 ̥̭ 

60%  

 

Д̛̌п̌̚о̦ от̭т̬оек ̸̭̌тот̼ Ϭ.Ϭϭ ʧ̶    PRF  

ʿо̬̐е̹̦о̭т̽ ̛̥̚е̬е̛̦̜  
 

  

 

±ϰ дʥ  
±ϯ дʥ  
±Ϯ дʥ 

 

  От̭т̬о̜к̌ < ϭϬ ʧ̶ 

От̭т̬о̜к̌ < ϭ кʧ̶ 

> 1 кʧ̶ 

ʦ̬е̥́ ̛̥̚е̬е̛̦́ 
ˁ̥. т̌̍л̶̛у «ʦ̬е̥́ 

̛̥̚е̬е̛̦́».  

 

 

ʰ̥̚е̬е̛̦е ̦̏о̛̭̥о̐о ̴̌̚о̏о̐о ̹у̥̌ ̦еп̬е̬̼̦̏о̐о ̛л̛ ̛̥пул̭̦̽о̐о 
̛̭̦̐̌л̌ (оп̶̛́ PULSE) 

Иɡɦɟɪɹɟɦɵɟ ɩɚɪɚɦɟɬɪɵ Ɉɞɧɨɩɨɥɨɫɧɵɣ ɍɪɨɜɟɧɶ ɮɚɡɨɜɨɝɨ ɲɭɦɚ 
ДɞȻɧ/Ƚɰ], ɭɪɨɜɟɧɶ ɫɥɭɱɚɣɧɵɯ ɩɨɦɟɯ ДɞȻɧ], 
ɢɧɬɟɝɪɚɥɶɧɵɣ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɣ ɫɞɜɢɝ 

ɮɚɡɵ Дɝɪɚɞ., ɪɚɞ] ɢɥɢ ɜɪɟɦɟɧɧɨɟ 
ɞɪɨɠɚɧɢɟ Дɫ], ɩɚɪɚɡɢɬɧɚɹ ЧɆ/ɎɆ ДȽɰ, ɫɤɜ] 

 

 

Д̛̌п̌̚о̦ ̸̭̌тот 

 

 

ϱ ʺʧ̶ 

ϱ ʺʧ̶  
ϱ ʺʧ̶ 

 

7 ʧʧ̶ 

18 ʧʧ̶ 

18 ʧʧ̶ 

PNA7 

PNA20, ̦̭̌т̛̬̌̏̌ет̭́ до 26 

ʧʧ̶ 

PNA40, ̦̭̌т̛̬̌̏̌е̥ое до 40 

ʧʧ̶ 

Д̛̌п̌̚о̦ ̵̏од̦о̜ ̥о̺̦о̭т̛ 

RF по̬т 

REF по̬т 

 

+ϯ дʥ̥ 

+ϭϯ дʥ̥ 

 

  

 

+Ϯϯ дʥ̥ 

+ϮϬ дʥ̥ 

 

 

Д̛̌п̌̚о̦ от̭т̬о̜ке Ϭ.Ϭϭ ʧ̶   ϭϬϬ ʺʧ̶  

ʿо̬̐е̹̦о̭т̽ ̛̥̚е̬е̛̦́ 

 

  

 

±ϯ дʥ  
±Ϯ дʥ   

  < ϭ кʧ̶ от̭т̬о̜к̌ 

> ϭ кʧ̶  

ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ 
̦̏о̛̭̥о̐о ̴̌̚о̏о̐о ̹у̥̌ 

̭̥. т̌̍л̶̛у ̸у̭̏т̛̏тел̦̽о̭т̽ 
̦̌ ̭т̬. ϭϮ 

 

 

 

ʰ̥̚е̬е̛̦е ̵̬̌̌кте̛̬̭т̛к пе̬е̵од̵̦̼ п̬о̶е̭̭о̏ (Оп̶̛́ TRAN) 

Measurement parameters  

Wideband (WB) mode 

Narrowband (NB) mode 

 

Frequency 

Frequency, RF Power, Phase 
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Д̛̌п̌̚о̦ ̸̭̌тот 

 

 

 

 

 

5 ʺʧ̶ 

20 ʺʧ̶ 

80 ʺʧ̶ 

320 ʺʧ̶ 

1.3 ʧʧ̶ 

5.2 ʧʧ̶ 

 

100 ʺʧ̶ 

400 ʺʧ̶ 

1.6 ʧʧ̶ 

3 ʧʧ̶ 

26 ʧʧ̶ 

FMAX 

ʿоло̭̌ 1  

ʿоло̭̌ 2 

ʿоло̭̌ 3 

ʿоло̭̌ 4 

ʿоло̭̌ 5 

ʿоло̭̌ 6 

Д̛̌п̌̚о̦ ̛̥̚е̬е̛̦̜ 

ˌ̛̬окополо̭̦̼̜ ̬е̛̙̥ 

˄̚кополо̭̦̼̜ ̬е̛̙̥ 

 

 

200 kʧ̶ 

 

ʿоло̭̌ 1-6 

 

 

 

80 ʺʧ̶ 

 

 

200 кʧ̶, 1.25 ʺʧ̶, 80 ʺʧ̶  

ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте see tables on page 13  

ʦ̬е̥́ ̛̥̚е̬е̛̦́ 10 s  1 min  

ˀ̬̌̚е̹е̛̦е по ̬̏е̥е̛̦ 16 ns  50 ms  

ˀе̛̙̥ ̌̚пу̭к̌ 

   

од̦ок̬̌т̦̼̜, 

̦еп̬е̬̼̦̼̜̏, ̦̏ут̬е̛̦̦̜ 
ˌ̛̬окол̛̭т̦̼̜ ̬е̛̙̥ ̛л̛ 

у̚кополо̭̦̼̜ ̬е̛̙̥ по 
̥̭̌ке, ̦̏е̛̹̦̜ 

 

ʰ̥̚е̬е̛̦е ̴̌̚о̵̼̏ ̹у̥о̏ п̸̌к̛ ̛̥пул̭̽о̏ (оп̶̛́ BURST) 

ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼ Ф̌̚о̼̜̏ ̹у̥ [дʥ̦/ʧ̶]  

Д̛̌п̌̚о̦ ̸̭̌тот 5 ʺʧ̶  FMAX  

Д̛̌п̌̚о̦ от̭т̬оек 1 / T  30 ʺʧ̶ T: ʦ̬е̥́ о̍̚о̬̌ 

ʦ̬е̥́ ̛̥̚е̬е̛̦́ (T) 10 ̥к̭  1 ̛̥̦  

ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ 
̴̌̚о̏о̐о ̹у̥̌, дʥ̦/ʧ̶ 

1 кʧ̶ 

10 кʧ̶ 

100 кʧ̶ 

1 ʺʧ̶ 

10 ʺʧ̶ 

 

 

 

-120  

-128 

-131  

-131  

-147 

 

Од̛̦ к̦̌̌л, f = 1 ʧʧ̶ 

 

 

 

 

 

 

ʰ̥̚е̬е̛̦е ̥̌пл̛туд̦о̐о ̹у̥̌ (оп̶̛́ AM) 

ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼ 
Од̦ополо̭̦̼̜ ̥̌пл̛туд̦̼̜ 

̹у̥ [дʥ̦/ʧ̶]  

Д̛̌п̌̚о̦ ̸̭̌тот ϱ ʺʧ̶  ϭϴ ʧʧ̶  

Д̛̌п̌̚о̦ у̬о̦̏е̜ ̛̭̦̐̌л̌ 

5 ʺʧ̶ до 10 ʧʧ̶ 

10 ʧʧ̶ до 18 ʧʧ̶ 

 

-20 дʥ̥ 

-10 дʥ̥ 

 

 

+20 дʥ̥ 

+20 дʥ̥ 

 

Д̛̌п̌̚о̦ от̭т̬оек 0.1 ʧ̶    40 ʺʧ̶  
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ʿо̬̐е̹̦о̭т̽ ̛̥̚е̬е̛̦́ 

 
  ±Ϯ дʥ     

ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ 
̥̌пл̛туд̦о̐о ̹у̥̌ (1 ко̬̬), 

дʥ̦/ʧ̶ 

1 ʧ̶ 

10 ʧ̶ 

100 ʧ̶ 

1 кʧ̶ 

10 кʧ̶ 

> 100 кʧ̶ 

 

 

 

 

-100  

-115  

-135 

-145 

-155  

-160 

 

1 ʧʧ̶, Pin = -10 дʥ̥ до +20 

дʥ̥ 

 

 

 

 

 

 

 

ʥʿФ-̦̌̌л̛̌̚то̬ 

ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼ 2 BNC ̬о̚етк̌ (rear panel), AC 

coupled 
 

Д̛̌п̌̚о̦ ̦̌п̬̙́е̛̦̜ по̭т. 
ток̌  

ʦ̵од̦ое пол̦ое 
̭оп̬от̛̏ле̛̦е 

 дʥʦ/ʧ̶, дʥ̥/ʧ̶, ̦ʦ/√ʧ̶  

Д̛̌п̌̚о̦ ̦̌п̬̙́е̛̦̜ пе̬. 
ток̌ 

-12 ʦ 

 

 

1 k 

+ 12 ʦ 

 

 

DC 

Д̛̌п̌̚о̦ ̸̭̌тот   + ϭϬ дʥ̥  

ʿлот̦о̭т̽ ̹у̥̌ ̦̌ ̵̏оде ϭ ʧ̶  ϭϬϬ ʺʧ̶  

ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼  < 1 nV/ʧ̶  10 кʧ̶ от̭т̬о̜к̌ 

ʯ̌пу̭к    

од̦ок̬̌т̦̼̜, 

̦еп̬е̬̼̦̼̜̏, ̦̏ут̬е̛̦̦̜, 

̦̏е̛̹̦̜ 

 

ʰ̥̚е̬е̛̦е ̦е̭т̛̌̍л̦̽о̭т̛ ̸̭̌тот̼ (оп̶̛́ TSTAB) 

ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼ Де̶̛̛̏̌́ ʤлл̦̌̌   

ʦ̬е̥́ ̛̥̚е̬е̛̦́ 1s  10 д̦е̜  

ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ 
де̶̛̛̛̏̌ ʤлл̦̌̌ 

tau = 1 c 

tau = 100 c 

 

 

5e-13 

1e-13 

 

ʿ̛̬ поло̭е RBW 100 ʧ̶ 

 

 

 

ʺо̛̦то̛̬̦̐ ̭пект̬̌ / ˁк̛̦̬̌о̛̦̏̌е (оп̶̛́ SPEC) 

ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼ дʥ̥, дʥ̥/ʧ̶, дʥʦ/ʧ̶  

Д̛̌п̌̚о̦ ̸̭̌тот 

10 ʺʧ̶ 

10 ʺʧ̶ 

10 ʺʧ̶ 

 

7 ʧʧ̶ 

26 ʧʧ̶ 

40 ʧʧ̶ 

PNA7 

PNA20 

PNA40 
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ʿоло̭̌ о̍̚о̬̌ SPAN 5 кʧ̶  100 ʺʧ̶  

ʿоло̭̌ ̬̬̌̚е̹е̛̦́ (RBW) 5.8 ʧ̶  58 кʧ̶  

ʿо̬̐е̹̦о̭т̽ ̛̥̚е̬е̛̦́ 

ʤ̭̍олт̀т̦̌́ 

От̦о̛̭тел̦̽̌́ 

 

 

±ϯ дʥ  

±ϭ дʥ 

  

˄̬о̏е̦̽ ̭о̭̍т̏е̵̦̦̼ ̹у̥о̏, 
дʥ̥/ʧ̶ 

10 ʺʧ̶ до 4 ʧʧ̶  

4 ʧʧ̶ до 18 ʧʧ̶ 

18 ʧʧ̶ до 40 ʧʧ̶ 

 

 

 

-130  

-120  

-100  

   

˄̬о̏е̦̽ ̸̭̌тот̵̦̼ 
̛̭к̙̌е̛̦̜ 

10 ʺʧ̶ до 4 ʧʧ̶  

4 ʧʧ̶ до 18 ʧʧ̶ 

18 ʧʧ̶ до 40 ʧʧ̶  

 

 

 

-70 дʥ̦ 

-60 дʥ̦ 

-55 дʥ̦ 

 

п̛̬ P̵̏ = 0 дʥ̥ 

 

 

 

ʯ̌пу̭к    
̦еп̬е̬̼̦̼̜̏, ̬у̸̦о̜ , 

̛̹̦̌ 

 

 

ʰ̥̚е̬е̛̦е п̬̥̌̌ет̬о̏ ʧ˄ʻ (оп̶̛́ VCO) 

ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼ 

ˋ̭̌тот̌ [ʧ̶] 

ˋу̭̏т̛̏тел̦̽о̭т̽ по 
̦̌п̬̙́ѐ̛̦ (Δf/ΔVc) [ʧ̶/V] 

ˋ̭̌тот̌ Pushing [ʧ̶/V] 

ʦ̵̼од̦̌́ ̥о̺̦о̭т̽ [дʥ̥] 

DC ток п̛т̛̦̌́ [mA] 

SSB PhN / AM [дʥ̦/ʧ̶] 

 

ʿ̬̥̌̌ет̬̼ ̛̭̏п̛̬о̛̦̏̌́ 

ʻ̌п̬. п̛т̛̦̌́ DC 

˃ок п̛т̛̦̌́ DC 

ʻ̌п̬̙́е̛̦е уп̬. 
˃ок уп̬. 

 

0 ʦ 

 

-5 ʦ 

 

 

 

15 ʦ 

550 ̥A 

20 ʦ 

20 ̥A 

 

ˀе̐ул̛̬ует̭́ 

 

ˀе̐ул̛̬ует̭́ 

 

ˋ̭̌тот̌ 

ʻеоп̬еделе̦̦о̭т̽ 

5 ʺʧ̶ 

  

 

0.5 ppm 

FMAX 

 
 

Д̛̌п̌̚о̦ ̵̏од̦о̜ ̥о̺̦о̭т̛ 

ʿо̬̐е̹̦о̭т̽ 

-5 дʥ̥ 

 

 

0.5 дʥ 

20 дʥ̥ 

2 дʥ 
 

DC ток п̛т̛̦̌́ 

ʿо̬̐е̹̦о̭т̽ 

0 ̥ʤ 

 

 

1%  

550 ̥A 

 
 

ʦ̬е̥́ у̭т̦̌о̏ле̛̦е 
̵̼̏од̦о̐о ̛̭̦̐̌л̌  

 20 ̥̭   
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ˁко̬о̭т̽ ̛̥̚е̬е̛̦́ 
 

70 ̥̭ ̦̌ 
то̸ку 

 ʦ к̙̌до̜ то̸ке ̛̥̚е̬́̀т̭́ 
̸̭̌тот̌, ыʧ˄ʻ, ̭̥е̺е̛̦е 

̸̭̌тот̼, ̦̌п̬̙́е̛̦е 
п̛т̛̦̌́ по̭т. ток̌ ̛ 

̥о̺̦о̭т̽ 

  

ˋ̭̌тото̥е̬ 
ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼  ˋ̭̌тот̌ [ʧ̶]   

Д̛̌п̌̚о̦ ̸̭̌тот 1 ʺʧ̶  FMAX  

ʤ̭̍ол̀т̦̌́ по̬̐е̹̦о̭т̽  
300 

̥л̦.доле̜ 
 

Л̛̍о по̬̐е̹̦о̭т̽ ̦̏е̹̦е̐о 
опо̬̦о̐о ̛̭̦̐̌л̌ 

ˋу̭̏т̛̏тел̦̽о̭т̽ 
ˁ̥. т̛по̏о̜ ̴̛̬̐̌к 
̸у̭̏т̛̏тел̦̽о̭т̛. 

 

ʰ̥̚е̬е̛̦е ̥о̺̦о̭т̛ 
ʰ̥̚е̬́е̥̼е п̬̥̌̌ет̬̼  Power ŵW, дʥ̥   

Д̛̌п̌̚о̦ ̸̭̌тот 
ϱ ʺʧ̶ 

ϱ ʺʧ̶ 
 

FMAX 

Ϯϳ ʧʧ̶ 

PNA7, PNA20 

PNA40 

ʤ̭̍ол̀т̦̌́ по̬̐е̹̦о̭т̽  ±ϭ дʥ ±Ϯ.ϱ дʥ < Ϯϳ ʧʧ̶ 

Д̛̌п̌̚о̦ ̥о̺̦о̭те̜ -10 дʥ̥  +13 дʥ̥  
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˄п̬̌̏л̛̺́̀е ̦̌п̬̙́е̛̦е/ ʻ̌п̬̙́е̛̦е п̛т̛̦̌́ 
˄п̬̌̏л̛̺́̀е ̦̌п̬̙́е̛̦е 
DUT   

     BNC front panel output 

Д̛̌п̌̚о̦ ̦̌п̬̙́е̛̦́ ;DCͿ -ϱ ʦ  +22 ʦ  

ˀ̬̌̚е̹е̛̦е у̭т̦̌о̏к̛ 
̦̌п̬̙́е̛̦́ 

 ϭ ̥ʦ   

ʿо̬̐е̹̦о̭т̽ у̭т̦̌о̏к̛ 
̦̌п̬̙́е̛̦́ 

 ±Ϯ ̥ʦ   

˄̬о̏е̦̽ ̹у̥̌  < 2 nVrms/√ʧ̶  > Ϯ kʧ̶ 

Д̛̌п̌̚о̦ ̛̥̚е̬е̛̦́ 
по̭то̦̦́о̐о ток̌ 

0 mA  35 mA   

ʻ̌п̬̙́е̛̦е п̛т̛̦̌́ (К̦̌̌л 
п̛т̛̦̌́ 1 & 2) 

     
BNC ̵̼̏од̼ ̦̌ ̌̚д̦е̜ 

п̦̌ел̛ 

Д̛̌п̌̚о̦ ̦̌п̬̙́е̛̦̜ по̭т. 
ток̌ 

0 V  15 V  

Д̛̭к̬ет̦о̭т̽ у̭т̦̌о̏к̛ 
̦̌п̬̙́е̛̦́ 

 ϭϬ  ̥ʦ   

ʿо̬̐е̹̦о̭т̽ у̭т̦̌о̏к̛ 
̦̌п̬̙́е̛̦́ 

 ±ϭϬ ̥ʦ   

˄̬о̏е̦̽ ̹у̥̌  < 10 nVrms/√ʧ̶  > ϮϬ kʧ̶ 

ʦ̵̼од̦ое ̭оп̬от̛̏ле̛̦е  < Ϭ.ϱ О̥   

Д̛̌п̌̚о̦ ̛̥̚е̬е̛̦́ по̭т. 
ток̌ 

Ϭ ̥A  ϱϱϬ ̥A ʻ̌ к̦̌̌л 

ˀ̬̌̚е̹е̛̦е   100 uA    
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Ƚɪɚɮɢɤɢ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

Чɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɮɚɡɨɜɨɦɭ ɲɭɦɭ (ɞȻɧ/Ƚɰ) 
ȼɪɟɦɹ ɢɡɦɟɪɟɧɢɹ: ~25 ɫ, ɩɨɫɥɟ ɩɟɪɜɨɣ ɤɪɨɫɫ-ɤɨɪɪɟɥɹɰɢɢ; ɩɨɫɥɟɞɭɸɳɢɟ ɤɨɪɪɟɥɹɰɢɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɜɵɲɟɧɢɟ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɧɚ 5 ɞȻ ɞɥɹ 10, 10 ɞȻ ɞɥɹ 100 ɢ 15 ɞȻ ɞɥɹ 1000 ɤɨɪɪɟɥɹɰɢɣ. 

. 

 

 

 

ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ ̴̌̚о̏о̐о ̹у̥̌ 



12 

ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ ̴̌̚о̏о̐о ̹у̥̌ ̬е̛̙̥ high drift 

 

 

ˋу̭̏т̛̏тел̦̽о̭т̽ по ̥о̺̦о̭т̛ 5 ʺʧ̶ до 40 ʧʧ̶ (̛̭̦́́ л̛̛̦́ дʥ̥) 

 
 

 

 

ȼɪɟɦя ɢɡɦɟɪɟɧɢя ɮɚɡɨɜɨɝɨ ɲɭɦɚ 
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Ǫремя измерения фазового шума 

 

О̺̍ее ̬̏е̥́ ̛̥̚е̬е̛̦́ ̭о̭то̛т ̛̚ ̬̏е̥е̛̦ ̦̌л̌дк̛, ̬̏е̥е̛̦ пе̬ед̸̛̌ пл̭̀ кол̸̛е̭т̏̌ 
̼̏пол̦е̵̦̦̼ ко̬̬ел̶̛̜́, у̥̦о̙е̵̦̦̼ ̦̌ ̬̏е̥́ ̦̌ ̌̚ ϭ ко̬̬ел̶̛́̀.  
 

 
ʦ̬е̥́ ̦̌ ϭ ко̬̬ел̶̛́̀ 

(sec) 
Кол̸̛е̭т̏о то̸ек (̦̭̌т̬о̜к̌) 

0.1 ʧ̶ до 100 ʺʧ̶ 80 250 ̦̌ дек̌ду 

1 ʧ̶ до 100 ʺʧ̶ 8 250 ̦̌ дек̌ду 

10 ʧ̶ до 100 ʺʧ̶ 0.8 250 ̦̌ дек̌ду 

100 ʧ̶ до 100 ʺʧ̶ 0.1 250 ̦̌ дек̌ду 

1 кʧ̶ до 100 ʺʧ̶ 0.01 250 ̦̌ дек̌ду 

10 кʧ̶ до 100 ʺʧ̶ < 0.004 250 ̦̌ дек̌ду 

 

Чувствительность измерения фазового шума 

ʦ̦ут̬е̛̦̦е опо̬̦̼е ̐е̦е̬̌то̬̼ (оп̶̛́ LN) 

ʤ̭̍ол̀т̦̼̜ 
у̬о̏е̦̽ ̴̌̚о̵̼̏ 
̹у̥о̏ (Оп̶̛́ LN) 

От̭т̬о̜к̌ 

1ʧ̶ 10ʧ̶ 100ʧ̶ 1kʧ̶ 10kʧ̶ 100kʧ̶ 1ʺʧ̶ 

10ʺʧ̶   -115  -140  -155  -165  -172  -175  -175 

100ʺʧ̶   -95  -120  -135  -160  -172  -178  -178 

1ʧʧ̶   -75  -100  -115  -140  -155  -160  -160 

3ʧʧ̶   -65  -90  -105  -130  -145  -150  -155 

10ʧʧ̶   -55  -80  -95  -120  -135  -140  -145 

25ʧʧ̶   -45  -70  -85  -110  -130  -135  -140 

˄̭ло̛̏́ ʰ̥̚е̬е̛̦е: ʺо̺̦о̭т̽ ̦е̭у̺е̜: >=5 дʥ̥; ϭ ко̬̬ел̶̛́́   

 

ʦ̦е̛̹̦е опо̬̦̼е ̐е̦е̬̌то̬̼   
ʤ̭̍ол̀т̦̼̜ 

у̬о̏е̦̽ ̴̌̚о̵̼̏ 
̹у̥о̏ 

От̭т̬о̜к̌ 

1ʧ̶ 10ʧ̶ 100ʧ̶ 1kʧ̶ 10kʧ̶ 100kʧ̶ 1ʺʧ̶ 

10ʺʧ̶   -135  -150  -155  -170  -175  -175  -175 

100ʺʧ̶   -120  -130  -140  -170  -178  -178  -178 

1ʧʧ̶   -100  -110  -125  -155  -170  -170  -170 

3ʧʧ̶   -95  -110  -125  -155  -170  -170  -170 

10ʧʧ̶   -90  -110  -120  -145  -155  -155  -155 

18ʧʧ̶   -85  -105  -115  -120  -140  -145  -145 

Допол̛̦тел̦̽о ʰ̥̚е̬е̛̦е: ʺо̺̦о̭т̽ ̦е̭у̺е̜: >=ϱ дʥ̥; ϭ ко̬̬ел̶̛́́   
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ˋу̭̏т̛̏тел̦̽о̭т̽ ̛̥̚е̬е̛̦́ ̦̏о̛̭̥о̐о ̴̌̚о̏о̐о ̹у̥̌ 

1 к̦̌̌л 

ʦ̦о̛̭̥̼̜ Фˌ 

(1 к̦̌̌л) 

От̭т̬о̜к̌ 

1ʧ̶ 10ʧ̶ 100ʧ̶ 1kʧ̶ 10kʧ̶ 100kʧ̶ 1ʺʧ̶ 

10ʺʧ̶ ≤ f ≤ 1ʧʧ̶  -130  -140  -150  -160  -170  -170  -170 

1ʧʧ̶ < f ≤ 4ʧʧ̶  -130  -140  -150  -160  -170  -170  -170 

4ʧʧ̶ < f ≤ 16ʧʧ̶  -115  -125  -135  -145  -150  -155  -160 

Допол̛̦тел̦̽о 

˄̭ло̛̏́: ʺо̺̦о̭т̽ по ̵̏оду RF: >=10 дʥ̥; REF >=13 дʥ̥ 

Д̏у̵-к̦̌̌л̦̽̌́ к̬о̭̭-ко̬̬ел̶̛́́ ̥о̙ет улу̸̛̹т̽ ̴̌̚о̼̜̏ 
̹у̥ ̦̌ ϱ дʥ п̛̬ к̙̌до̥ ϭϬ-̵ к̬̌т̦о̥ у̏ел̸̛е̛̛̦ ко̬̬ел̶̛̜́. 

 

Измерение параметров переходных процессов 

ПȕȊȗȌȟȔȕȘșȣ ȏȎȓȌȗȌȔȏȦ ȞȇȘșȕșȢ +/-дȗȇȎȗȌȟȌȔȏȌ + ȔȌȕȖȗȌȋȌȒȌȔȔȕȘșȣ ȉȔȚșȗ. ȕȖȕȗȔȕȊȕ 
ȊȌȔȌȗȇșȕȗȇ). ТȇȈȒȏȞȔȢȌ ȗȇȎȗȌȟȌȔȏȦ ȏȎȓȌȗȦȥșȘȦ Ș PNA ȏ șȌȘșȏȗȚȌȓȢȓ ȚȘșȗȕȐȘșȉȕȓи 
ȘȏȔȜȗȕȔȏȎȕȉȇȔȔȢȓ ȑ ȕȋȔȕȓȚ ȕȖȕȗȔȕȊȕ ȊȌȔȌȗȇșȕȗȚ 10 МǪȝ. ǩȜȕȋȔȕȐ ȚȗȕȉȌȔȣ 0 ȋǨȓк 
 

ˌ̛̬ок̌́ поло̭̌: ʰ̥̚е̬е̛̦е пе̬е̵од̵̦̼ п̬о̶е̭̭о̏ ̸̭̌тот̼ от ̬̏е̥е̛̦  

(ʿ̛̬̌̌̚т̦̌́ ˋʺ, 5%  ̛̏деополо̭̌, т̛по̼̏е ̸̦̌̚е̛̦́)  

 

 
˄̚к̌́ поло̭̌: ʰ̥̚е̬е̛̦е пе̬е̵од̵̦̼ п̬о̶е̭̭о̏ ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте от ̬̬̌̚е̹е̛̦́ 
̏о ̬̏е̥е̛̦ (ʿ̛̬̌̌̚т̦̌́ FM, 80 ʺʧ̶ поло̭̌, 5%  ̛̏део поло̭̌, т̛п) 

ˀ̬̌̚е̹е̛̦е по 
̬̏е̥е̛̦ 

16 ̦̭ 128 ̦̭ 500 ̦̭ 1 ̭ 10 ̭ >=20 ̭ 

Д̛̌п̌̚о̦ ̸̭̌тот ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте [ʧ̶] 

< ϮϬϬ ʺʧ̶ 1.5 k 50 10 4 4 4 

< ϴϬϬ ʺʧ̶ 2.5 k 150 15 10 4 4 

< 2 ʧʧ̶ 2.5 k 500 20 10 4 4 

ˀ̬̌̚е̹е̛̦е по 
̬̏е̥е̛̦ 

16 ̦̭ 128 ̦̭ 500 ̦̭ 1 ̭ >=10 ̭ 

ʿоло̭̌ ̸̭̌тот ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте [ʧ̶} 

5 до ϭϬϬ ʺʧ̶ 3 k 100 30 15 10 

20 до ϰϬϬ ʺʧ̶ 5 k 700 200 100 20 

80 до ϭϲϬϬ ʺʧ̶ 10 k 1 k 200  100 50 

320 до ϯϬϬϬ ʺʧ̶ 30 k 1.5 k 300 150  150 

1.3 до Ϯϲ ʧʧ̶ 100 k 6 k 2 k 1 k 1 k 

ϱ.Ϯ ʧʧ̶  FMAX 500 k 20 k 4 k 2 k 2 k 
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< ϮϬ ʧʧ̶ 30 k 4 k 150 70 20 7 

> ϮϬ ʧʧ̶ 50 k 4 k 400 150 50 15 

 
˄̚к̌́ поло̭̌: ʰ̥̚е̬е̛̦е пе̬е̵од̵̦̼ п̬о̶е̭̭о̏ ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте от ̬̬̌̚е̹е̛̦́ 
̏о ̬̏е̥е̛̦  

(ʿ̛̬̌̌̚т̦̌́ ˋʺ, 1.25 ʺʧ̶ ʿоло̭̌, ̍е̚ ̛̏део̴̛л̽т̬̌, т̛п.) 
ˀ̬̌̚е̹е̛̦е по 
̬̏е̥е̛̦ 

256 ̦̭ 500 ̦̭ 1 ̭ 10 ̭ >= 20 ̭ 

Д̛̌п̌̚о̦ ̸̭̌тот ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте [ʧ̶] 

< ϮϬϬ ʺʧ̶  60 30 15 1.5 0.5 

< ϴϬϬ ʺʧ̶ 70 30 15 1.5 1.5 

< Ϯ ʧʧ̶ 100 40 15 3 1.5 

< ϮϬ ʧʧ̶ 1 k 300 150 30 15 

> ϮϬ ʧʧ̶ 3 k 1 k 400 60 30 

 

˄̚к̌́ поло̭̌: ʰ̥̚е̬е̛̦е пе̬е̵од̵̦̼ п̬о̶е̭̭о̏ ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте от ̬̬̌̚е̹е̛̦́ 
̏о ̬̏е̥е̛̦  

(ʿ̛̬̌̌̚т̦̌́ ˋʺ, 200 kʧ̶ поло̭̌, ̍е̚ ̛̏део̴̛л̽т̬̌, т̛п) 

ˀ̬̌̚е̹е̛̦е по 
̬̏е̥е̛̦ 

1 ̭ 10 ̭ >= 20 ̭ 

Д̛̌п̌̚о̦ ̸̭̌тот ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте [ʧ̶] 

< ϮϬϬ ʺʧ̶  1 0.5 0.3 

< ϴϬϬ ʺʧ̶ 1.5 0.5 0.3 

< Ϯ ʧʧ̶ 3 1 0.4 

< ϮϬ ʧʧ̶ 20 10 3 

> ϮϬ ʧʧ̶ 50 20 10 

 

˄̚к̌́ поло̭̌: ʰ̥̚е̬е̛̦е пе̬е̵од̵̦̼ п̬о̶е̭̭о̏ ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте от ̬̬̌̚е̹е̛̦́ 
̏о ̬̏е̥е̛̦ (ʿ̛̬̌̌̚т̦̌́ ˋʺ, 200 kʧ̶ ʿоло̭̌, ̍е̚ ̛̏део̴̛л̽т̬̌, т̛п) 

ˀ̬̌̚е̹е̛̦е по 
̬̏е̥е̛̦ 

1 ̭ 10 ̭ >= 20 ̭ 

Д̛̌п̌̚о̦ ̸̭̌тот ˀ̬̌̚е̹е̛̦е по ̸̭̌тоте [ʧ̶] 

< ϮϬϬ ʺʧ̶  1 0.5 0.3 

< ϴϬϬ ʺʧ̶ 1.5 0.5 0.3 

< Ϯ ʧʧ̶ 3 1 0.4 

< ϮϬ ʧʧ̶ 20 10 3 

> ϮϬ ʧʧ̶ 50 20 10 
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ǫрафический интерфейс (ʰ̥̚е̬е̛̦́ Фˌ) 

 

 

ʧ̴̸̛̬̌е̭к̛̜ ̛̦те̴̬е̜̭ (ʰ̥̚е̬е̛̦е Ф̌̚о̏о̐о ̹у̥̌ ̏ 
̛̥пул̭̦̽о̥ ̬е̛̙̥е) 
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ʧ̴̸̛̬̌е̭к̛̜ ̛̦те̴̬е̜̭ (ʤ̦̌л̛̚ пе̬е̵од̵̦̼ п̬о̶е̭̭о̏) 
 

 
 

ʧ̴̸̛̬̌е̭к̛̜ ̛̦те̴̬е̜̭ (ʺо̛̦то̛̬̦̐ ̭пект̬̌) 
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ʧ̴̸̛̬̌е̭к̛̜ ̛̦те̴̬е̜̭ (˃е̭т̛̬о̛̦̏̌е п̬̥̌̌ет̬о̏ ʧ˄ʻ) 
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Ко̦̦екто̬̼   

 

 

1. ˀˋ ʦ̵од̼: RF IN, REFIN1 HIGH and LOW, REFIN2 HIGH and LOW: SMA female 

2. ʦ̵̼од̼ уп̬̌̏л̺́̀е̐о ̦̌п̬̙́е̛̦́: TUNE1, TUNE2: BNC (̬о̚етк̌) 

3. ʦкл̸̀е̛̦́ п̛т̛̦̌́ 

4. ˁ̏етод̛од̦̌́ под̭̏етк̌: POWER, READY, REMOTE 

Ко̦̦екто̬̼ (ʯ̌д̦́́ п̦̌ел̽) 
 

 

1. ˄̚кополо̭̦̼̜ ̵̏од (BB1, BB2): BNC (̬о̚етк̌) 

2. ʿ̛т̛̦̌е (SUPPLY1, SUPPLY2): BNC ̬о̚етк̌   

3. AUX ̵̏од̼: EXT TRIG (̵̛̭̦̬о̶̛̛̦̌́̚) 10 ʺʧ̶ REF IN: BNC (̬о̚етк̌) 

4. LAN : RJ-45 

5. USB 2.0  

6. ʦ̵од п̛т̛̦̌́ (24V, 2A) 
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О̛̺̍е ̵̬̌̌кте̛̬̭т̛к̛ 

 

ʰ̦те̴̬е̜̭̼ уд̌ле̦̦о̐о п̬о̛̬̥̥̬̐̌о̛̦̏̌́ 

  Ethernet 100BaseT LAN interface, 

USB 2.0 host & device  

GPIB (IEEE-488.2,1987) 

Control language SCPI Version 1999.0   

 

ʻ̌п̬̙́е̛̦е п̛т̛̦̌́ 24 VDC; 70 W maximum 

ʤд̌пте̬ п̛т̛̦̌́ ̏ ко̥плекте по̭т̌̏к̛: 100-240 VAC in/ 24V, 6A DC out 

ˀ̌̍о̸̌́ те̥пе̬̌ту̬̌ 0 to ϰϬ °C 

˃е̥пе̬̌ту̬̌ ̵̬̦̌е̛̦́ –40 to ϳϬ °C 

ʦ̼̭от̌ ̦̌ у̬о̦̏е̥ ̥о̬́ 15,000 ̥ет̬о̏ 

 

  notice 

ʥе̚оп̭̦̌о̭т̽/Эʺˁ ̭оот̏ет̭т̏ует де̜̭т̏у̛̺̥̀ п̛̬̌̏л̥̌ ̛ д̛̬ект̛̥̏̌ по ̍е̚оп̭̦̌о̭т̛ ̛ 
Эʺˁ. 
 

ʦе̭ ≤  10 kg (21 lbs) net  

ʧ̛̬̌̍̌т̼  ̏кл̸̀̌́ ̬е̛̦̚у: ϭϱϰ ̥̥ р x ϰϲϳ,ϱ ̥̥ ˌ x ϯϰϮ ̥̥ L   
  ̭ ̬у̸ко̜: ϭϱϰ ̥̥ р x ϱϮϬ ̥̥ ˌ x ϯϰϮ ̥̥ L  
  ̬у̸к̌: ̬̌д̛у̭ ϮϯϬ ̥̥ [ϵ iŶ]; ̥о̙ет ̼̍т̽ то̸е̦ ϯϲϬ° 

1. Опции  
 

1. GPIB: И̦те̴̬е̜̭ п̬о̛̬̥̥̬̐̌о̛̦̏̌я Iййй-488.2, 1987 

2. LN Ул̽т̬̌-̛̦̚к̛̜ у̬о̏е̦̽ Фˌ ̏ ̍л̛̛̚ к ̦е̭у̺е̜  
3. PULSE: ̛̥пул̭̦̼̜̽ ʦˋ ̏о̥̚о̙̦о̭т̽ ̛̥̚е̬е̛̦я  
4. AM: ̏о̥̚о̙̦о̭т̽ ̛̥̚е̬е̛̦я ̥̌пл̛туд̦о̐о ̹у̥̌  
5. BURST: ̛̥̚е̬е̛̦е пул̭̽о̏о̐о пое̚д̌, ̥̭̌к̛̬о̛̦̏̌е ̛̥пул̭̽о̏  
6. APN: ̌дд̛т̛̦̏ое ̛̥̚е̬е̛̦е ̴̌̚о̏о̐о ̹у̥̌ 

7. TRAN: пе̬е̵од̦̼̜ ̦̌̌л̛̚ 

8. ТСТАB. ̦̌̌л̛̚ ̭т̛̌̍л̦̽о̭т̛ ̬̏е̥е̛̦  
9. VCO: И̥̚е̬е̛̦е п̬̥̌̌ет̬о̏ ʧУʻ 

10. SPEC: ʺо̛̦то̛̬̦̐ Спект̬̌ 

 

 

 

 

 

 

 

 

 

 

 


