


 



 



 



 



 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

 







 

 

 



 



 

 

 



 

 



 





 



 

 

𝑓𝑟 =  𝑓𝑡 ∙ (
1 +

𝑣
𝑐

1 −
𝑣
𝑐

)                                                                                                                                            (1)

𝑓𝑟 = 𝑓𝑡 ⋅ (
𝑐 + 𝑣

𝑐 − 𝑣
)                                                                                                                                               (2)

𝑓𝑑 = 𝑓𝑟 − 𝑓𝑡 = 𝑓𝑡 ∙ (
𝑐 + 𝑣

𝑐 − 𝑣
) − 𝑓𝑡                                                                                                                    (3)

𝑓𝑑 = 𝑓𝑡 ∙ (
𝑐 + 𝑣

𝑐 − 𝑣
− 1)                                                                                                                                      (4)

𝑓𝑑 = 𝑓𝑡 ∙ (
𝑐 + 𝑣 − (𝑐 − 𝑣)

𝑐 − 𝑣
)                                                                                                                          (5)

𝑓𝑑 = 𝑓𝑡 ∙ (
2𝑣

𝑐 − 𝑣
) , 𝑘𝑑𝑒 𝑣 ≪ 𝑐 → (𝑐 − 𝑣) = 𝑐                                                                                            (6)

𝑓𝑑 = 𝑓𝑡 ∙
2𝑣

𝑐
                                                                                                                                                        (7)

ϴ ϴ





μ



 

 



 



 

 

λ = 3,03 cm.  

𝜆 =  
𝑐

𝑓
                                                                                                                                                                  (8)

λ



 

 



 

𝑓𝑜𝑣𝑒𝑟𝑠𝑎𝑚𝑝𝑙𝑖𝑛𝑔 = 4 ∙ 𝑓𝑛𝑦𝑞𝑢𝑖𝑠𝑡                                                                                                                             (9)

𝑡 =  
1

𝑓
∗ 13 ∗ 4𝑛                                                                                                                                              (10)



0 - 1023 4,88 mV 13 us

0 - 2047 2,44 mV 4 52 us

0 - 4095 1,22 mV 16 208 us

0 - 8191 0,61 mV 64 832 us

0 – 16383 0,31 mV 256 3,33 ms

0 – 32767 0,15 mV 1024 13,31 ms

0 – 65 535 0,08 mV 4096 53,25 ms

 

 

 



 

∑



 



 

 

𝐹𝑆𝐿 = 10 ∙ 𝑙𝑜𝑔 (
4𝜋 ∙ 𝑑 ∙ 𝑓

𝑐
)

2

[𝑑𝐵]                                                                                                              (11)

𝐹𝑆𝐿 = 10 ∙ 𝑙𝑜𝑔 (
4𝜋 ∙ 1 ∙ 10,525 ∙ 109

3 ∙ 108 )

2

= 52,88 𝑑𝐵 ≈ 53 𝑑𝐵

𝑃𝑟 = 𝐸𝐼𝑅𝑃 − 𝐹𝑆𝐿                                                                                                                                           (12)

𝑃𝑟 = 15 − 53 =  −38 𝑑𝐵𝑚

𝑃𝑟[𝑚𝑊] =  10
−38
10 = 0,158 𝑚𝑊 = 158 𝜇𝑊

𝑃 =
𝑈2

𝑍
                                                                                                                                                             (13)

𝑈 = √𝑃 ∙ 𝑍  [𝑉]

𝑈 = √158 ∙ 10−6 ∙ 50 = 0,0888 𝑉 = 88,8 𝑚𝑉



 

 



 







𝑉𝑂𝑈𝑇 = 𝑉𝑅𝐸𝐹 ∙
𝐷

65536
                                                                                                                                    (14)
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